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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 Firefighting School Area (Site 
7), Pier Pipe Leak Area (Site 20),-and the Sludge at Fuel Tanks Area 
(Site 21) located at the Naval Air Station (NAS) in Pensacola, Escambia 
County, Florida. 
Environment, Inc. (E & E) for the Southern Division, U.S. Navy, Naval 
Facilities Engineering Command, under Contract No. N62467-88-C-0200. 
The work plan has been developed based on information and file documents 
provided by the Navy, and on information gathered by E & E during 
preliminary site inspections conducted during January of 1989. 

This work plan has been prepared by Ecology and 

v 

E & E has developed a phased approach for performing the NAS Pensacola 
site investigations. 
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. 
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: 

Phase I (Field Screening) is directed toward 

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

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

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

It is anticipated that some of the NAS Pensacola sites may not require 
investigation beyond Phase I1 and hence will comprise Contamination 
Assessment-type investigations. 
documented contamination will likely require the additional phases of 
work, and hence vi11 comprise a full-scale CERCLA Remedial 
Investigation/Feasibility Study (RUFS). For simplicity, the 
investigations for all NAS Pensacola sites will be referred to as 
Contamination Assessment/Rernedial Activities Investigations. 
results of site investigations that do not require study beyond Phase I1 
vi11 be incorporated into a Contamination Assessment Report. 
appropriate, these sites will be recommended for No Further Action. 
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. 

On the other hand; sites which have 

The final 

If 
The 

1-2 
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2. SITE DESCRIPTION 

2.1 
The Firefighting School Area (Site 7) is located in Building 1713 near’ 
the intersection of Redoubt and Taylor Roads, approximately 400 feet 
southeast of Fort Redoubt (see Figures 2-1 and 2-2). 
surrounding Building 1713 is primarily wooded to the north and south 

with mobile homes to the southeast. 
unpaved. A 1983 Initial Assessment Study (IAS) conducted by the Naval 
Energy and Environmental Support Activity (NEESA) states that the 
remains of a raised open tank [exist] on the west side of the building 
that was used in the training exercises. The tank was [formerly] filled 
with water and topped with gasoline which was ignited to provide a 
sustained fire for the training exercises. 
tower to the east-southeast of the building and a large clearing 
adjacent to the tower which may also have been used for firefighting 
exercises. 

Site 7 - Firefighting School Area 

The area 

The immediate vicinity.is primarily 

There is a firefighting 

The site vicinity is topographically flat with a land surface elevation 
of approximately 20 to 25 feet above Mean Sea Level (MSL). 
Pensacola water supply well (Well No. 3) is located 0.25 mile 
south-southwest of the site. 
Site 7. 

An NAS 

There are no existing monjtoring wells at 

2.2 
A berthing pier is located near the southeast corner of NAS Pensacola on 
the Pensacola Bay shoreline (see Figure 2-1). The pier area consists of 
an approximately 30 foot wide concrete loading area immediately adjacent 
to the pier seawall, surrounded by a large asphalt parking lot see 
Figure 2-3). There is a 1,300,000 gallon aboveground fuel storage 

Site 20 - Pier Pipe Leak Area 
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tank (tank number 354) on the southern end of the site with a 
surrounding concrete containment wall. The site area extends 
approximately 1,000 feet to the north of the storage tank and interfaces 
with Buildings 707, 52, 18,  and 3573.  

The aboveground storage tank has [been used to  contain] Navy Special 
Fuel Oil, Distillate DFM, and JP-5 jet fuel (NEESA 1983). The tank has 
been in use since 1926 (NEESA 1983); however, the structure may have 
been modified or replaced one or more times in the past 63 years. 
or more pipelines extend from the fuel storage tank, presumably north 
toward Building 3573 to the berthing pier (structure number 303),  and 
possibly to other ship fueling areas. 
pipeline(s) are not known at this time. 

One 

The exact location of the 

Site 20 is located approximately 1.2 and 1.0 mile from NAS Pensacola 
water supply wells Nos. 1 and 2, respectively. According to NEESA 

(1983) there are four monitoring wells located on the berthing pier and 
on the seawall (structure number 303A). The exact location and the 
construction details of these wells [are] not known at this time. The 
site vicinity is topographically flat with a land surface elevation of 
approximately 5 feet above MSL. 

2.3 
Former sludge disposal areas are located around the perimeters of nine 
aviation gasoline (AVGAS) aboveground storage tanks near the 
intersection of Duncan Road and Radford Boulevard (Figure 2- 4).  These 
tanks were in use from the 1940's through the 1960fs ,  with annual 
cleaning and sludge removal performed from about 1951 to 1967 (NEESA 
1983). Five of the tanks and containment structures located north of 
Radford Boulevard have been removed. These five tanks (former tank 
numbers 638, 640, 641, 642 ,  and 402) each had a capacity of 90,000 
gallons. Of the four remaining tanks, two (numbers 643 and 6 4 4 )  have 
100,000 gallon capacities and two (numbers 356 and 357) have 90,000 
gallon capacities. The remaining four tanks may still be in use. All 
The tanks are or were presumably asphalt-coated steel, each with a 
concrete containment wall and a surrounding wire fence. 

Site 21 - Sludge at Fuel Tank Area 
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The majority of the area in the immediate vicinity of the tanks is 
unpaved, with the exceptions of Radford Boulevard and smaller access 
roads. Buildings 672 and 58 lie in the south-central portion of the 
tank area. The tank area is located approximately 400 feet north of 
Pensacola Bay. 

NAS Pensacola water supply Well No. 1 is located 0.4 mile north of Site 
21. There are no reported monitoring wells at the site. The Site 21 
vicinity is nearly level to gently sloping toward the Bay with a land 
surface elevation of approximately 5 feet above MSL. 

2-7 
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3. SITE HISTORY 

3.1 
The Firefighting School in Building 1713 has been in operation since 
1940. 
and possibly other flammable liquids, in an open tank of water. 
tank was reportedly located on the west side of the building (NEESA 
1983). 
east-southeast of the building which suggests that Braining may also 
have been performed in these areas. NEESA (1983) concluded that, as 
there was no apparent evidence of hazardous waste disposal, the site did 
not constitute a threat to human health or the environment and further 
study was not recommended. 

Site 7 - Firefighting School Area 

Training exercises were performed on fires started with gasoline, 
This 

There is also a clearing and a firefighting tower to the 

3.2 
In 1981, a leak was discovered in the fuel pipeline leading to the 
berthing pier while a contractor was driving piling for .the pier. The 
pipelines apparently had not been in active use for several years, and 
either the lines had broken during construction or residual fuel had 

Site 20 - Pier Pipe Leak Area 

leaked from the pipes over the years of usage (NEESA 1983). 
the excavation area appeared to be soaked with fuel oil which was 
reportedly either Navy special fuel oil or marine diesel fuel (NEESA 
1983). 
Pensacola Bay. 
removed. 
on the seawall (structure number 303A); the precise location and 
construction details of these wells is not known at this time. At the 
time of the IAS investigation, there was no apparent free product in 

these wells; however, no groundwater samples were collected for 
laboratory analyses. The 1983 IAS stated that station personnel 
reported that they commonly observed oil slicks near the berthing pier. 

The soil in 

The excavation activities resulted in the release of oil to 
This release was cleaned up and the excavated soils were 

Four monitoring wells were installed on the berthing pier and 

3-1 
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NEESA concluded that, because the leak was repaired and oil-soaked soil 
removed, the site did not constitute a threat to human health or to the 
environment, and no further investigation was recommended. 

3.3 
From the 1940's through the 1960's, tank-bottom sludges were removed 
from the nine AVGAS aboveground storage tanks at Site 21 and were 
disposed of in the surrounding soils. 
period, an estimated 360 cubic yards of sludge was disposed of around 
the perimeter of the tanks (NEESA 1983). 
doughnut-shaped disposal site around each tank with an area of 
approximately 1,650 square feet and an outside diameter of approximately 
50 feet (NEESA 1983). The sludge was buried to an unknown depth and'may 
contain lead, tetra ethyl lead, and other gasoline components and 
additives. 
suggests that groundwater levels are probably less than 5 feet beneath 
land surface. This; together with the high permeability of the soils? 
creates a high potential for contaminant migration to the bay. NEESA 

(1983) concluded that the potential for migration from this site 
warranted further investigation and recommended the collection of soil 
and surface vater samples. 

Site 21 - Sludge at Fuel Tank Area 

During an approximately 20 year 

This reportedly created a 

The site's proximity to Pensacola Bay (vithin 400 feet) 
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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. 
1988). 

The average annual temperature 

Precipitation rates in the NAS Pensacola vicinity are relatively high 
with an average annual rainfall of approximately (60) inches. Rainfall 
amounts are highest in July and August during almost daily thunderstorms 
(averaging [7] inches per month) and lowest during 'spring and fall 
(averaging (4) inches per month)([Kennedy 19821). High intensity 
thunderstorms are common, producing as much as three to four inches of 
rainfall during a single hour. 
the summer months, which reduces the potential recharge resulting from 
heavy summer rains. Spring and fall rains are generally less intense, 
but longer in duration, producing less surface runoff and higher rates 
of infiltration and net recharge. 

Evaporation rates are also highest in 

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

4-1 
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1978). 
substantial damage to the nearshore environment. 
passed within 50 miles of Pensacola since 1980. 

Hurricanes and tornadoes are infrequent but can cause 
Six hurricanes have 

4-2 
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5 .  BIOLOGICAL RESOURCES * 

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

portion of the facility. 

The 

5.1 Regional Biological Resources 

5.1.1 Terrestrial 
Vegetation. 
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), 
Ouercus 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- 
restric,ted 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 

5-1 
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inopina), Cladonia species, and Ceratiola ericoides (rosemary). 
community type has been ranked by FNAI as imperiled statewide because of 
its rarity and pecause of its vulnerability to extinction due to some 
man-made or biological factor. This community type can have 3 to 5 
distinct habitats (Wolfe -- et al. 1988). 

This 

Two other community types MY be found in the western portions of the 
U S  Pensacola facility. 
communities. 

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

bottoms in recent geologic times. 
dominated by - Pinus palustris (longleaf pine), Pinus elliottii (slash 
pine), and Serenoa repens (saw palmetto). 
occupy areas of low depressions and small creeks and drainage courses, 
but the overstory vegetation is usually replaced by Taxodium ascendens 
(pond cypress), Cliftonia monophylla (black titi), Cyrilla racemiflora 
(swamp titi), and other hydric or riparian species. Open moist savannah 
areas within flatwoods are dominated by the herbaceous plants Pinguicula 
spp. (butterwort), Sarracenia spp. (pitcher-plants), Uticularia spp. 
(bladderworts), Polygala spp. (milkworts), and Drosera spp. 
(sundews)(Wolfe -- et al. 1988). 

Primary overstory vegetation is 

Flatwoods communities also 

a 

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), 9. 
uarilandica (bluejack oak) ,  Q. - stellata (post oak) ,  and - Q. falvata 
(southern red o a k ) .  

(wild persimmon) and Crataegus lacrimata (Pensacola hawthorn). 
abundant herbaceous plants found in moist areas are Pteridium aquilinum 
(bracken fern) and Aristida stricta (wire grass). 
verified with walk-through surveys and ground truthing by the Navy in 
March of 1986 (Navy 1986). 

The understory is dominated by Diospyros virginiana 
The more 

These habitats were 

Preshvater 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, 

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 domihants of seepage 
or steephead streams (Wolfe et al. 1988). 

In areas unaffected by 

-- 

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

Birds. 
with the area. 
species of concern (see Appendix C). 
a survey and found 23 species of birds on the NAS Pensacola facility. 
The Navy recorded moderate size rookeries of the great blue heron, and 

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

In March 1986, the Navy conducted 

- 
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found large numbers of nesting osprey in the southwestern portions of 
the NAS Pensacola facility. Because of the large number and diversity 
of habitats found around the facility and considering that the survey 
w a s  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 
m y  be found on the facility can be expected to use the surface water 
bodies in some stage of their life cycle. Any contamination of surface 
water bodies can be detrimental to existing populations of reptiles and 
amphibians utilizing that water body. 

During the 1986 survey conducted by the Navy, 

A recent check of the FNAI files confirms 

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

Little is known of the flora and fauna inhabiting the 

-- 

Coastal Wetlands. There are no reported coastal marshes or estuarine 
wetlands around the NAS Pensacola facility, principally along the low 
energy shores of Bayou Grande. The habitat type is usually dominated by 
saltmarsh cordgrass (Spartina alterniflora) or black needlerush (Juncus 
roemarianus). 
will be conducted to determine the extent of estuarine flora and fauna. 

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. 

Seagrass beds in the area surrounding the facility have not 

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. 

An examination of historical aerial photographs 

Plankton. 
in the waters surrounding the NAS Pensacola facility was conducted by 
the Navy in March of 1986. 
low.in productivity (as compared to other Gulf coast estuaries), and 

The only existing study of the phytoplankton and zooplankton 

The phytoplankton has been characterized as 

mainly dominated by the diatoms Navicula tripuncata, Bacteriastrum spp., 
Chaetoccrus spp., Thalassionema nitzschoides, and Hemiaulus spp. The 
zooplankton 'is primarily dominated by Calonoid copepods and benthic 
invertebrate larvae. 
samples were collected with undefined methods and only during the early 
spring. This sampling protocol does not define population fluctuations 
that are characteristic of low population abundances commonly found in 
estuaries during the summer months. 
results in the same conclusions. It should be pointed out that any 
contamination entering Pensacola Bay from either groundwater or surface 
water sources may be accumulated in the invertebrate larvae that 
predominate most estuarine water bodies. 

This study is very limited by the fact that 

Examination of the zooplankton data 

Benthos. Marine soft-sediment communities are found adjacent to the 
northern, eastern, and southern areas of the NAS Pensacola facility in 
Pensacola Bay. Although no intensive benthic surveys were conducted 
along the perimeter of the facility, surveys at nearby sites by the 
Florida Department of Environmental Regulation (FDER) and the Navy have 
described the benthic communities within Pensacola Bay as a whole. 
FDER collected benthic samples in most of Pensacola Bay and found that 
the sediments were dominated by polychaetes (Aricidea spp., Capitella 
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spp., various spionids and Haploscoloplos spp.) and bivalves (Anddontia 
- alba and Tellina spp.) during most of the year. FDER samples collected 
along the wastewater treatment plant outfall shov a drastic drop in 
speci.es abundance and diversity close to the sewage outfall (Navy 1986). 
This indicates that the benthic community MY 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. 
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. However, 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). 

A complete comparison of 

-- 

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

Early studies of Pensacola Bay have identified 180 
The 

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

In the less saline waters 

Fish population density was the highest in the more 

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

- - 

- 
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(Heil 1989). 
of the higher salinities. 
caught in the East Bay area. 
recognized by FDNR are in the East Bay area. 
irradians) are collected only within grassbed areas. 
available at this time on where scallops are collected by the general 
public and how many are removed. 
facility are located in the Big Lagoon along the southwest portion of 
the facility. 

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

In fact, the only legal shellfishing areas 
Scallops (Aequipecten 

No information is 

The nearest seagrass beds to the NAS 

Sport and Commercial Fishing. 
occurs in Escambia county, accounting for 2% of the total Florida 
landings for 1980-85 (Navy 1986). 
of total weight was the black mullet. The most economically important 
species of finfish was the red snapper. E & E examined the commercial 
landing data for Escambia county for 1987 and 1988 (Heil 1989) and found 
that the most important commercial species by weight were: black mullet 
(24% of county landings), brown shrimp (21%), vermillion snapper 
(19.5%), red snapper (7.6%), porgies (4.7%), and amberjack ( 4 % ) .  Other 
less important commercial fish caught were Spanish mackerel, sand 
seatrout, black grouper, spotted seatrout, bluecrabs, and squid. This 
data, as well as the Navy's data, also suggests that a significant tuna 
fishery may be developing in the Pensacola Bay area (0 pounds landed in 
1983, 1,582 pounds in 1987). 

A moderate amount of commercial fishing 

The dominant finfish species in terms 

U 

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

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

Shrimp, bluecrab and 

During early life history stages the juveniles reside 

b i n e  I l a s .  

NAS Pensacola facility, most of the 13 species of mammals reported for 
the northeastern Gulf of Mexico stay predominantly in Gulf waters. 
atlantic bottlenose dolphin (Tursiops truncatus), hovever, has been 
sighted regularly off the NAS Pensacola facility. Manatees have been 
sighted irregularly, with one recent sighting in the area recorded by 
the FNAI in October 1988. A goosebeaked whale (Ziphius cavirostris) was 
reported stranded on Santa Rosa Island, and a pilot whale (Globicephala 
mcrorhynchus) 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 Uncomon 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. Any site remediation 
and, more importantly, any assessment of environmental endangerment, 
must consider the water level requirements of rare and endangered plant 
species, the foraging activities of birds in the waters surrounding the 
NAS Pensacola facility, as well as nesting and feeding animals on the 
facility grounds. 

A number of threatened and 

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

5.2 Site-Specific Biological Resources 
Site 7 lies within a sand pine scrub vegetated community that has been 
altered by NAS Pensacola activities. All understory vegetation has been 
eliminated, and the overstory vegetation, composed primarily of pine'and 
oak tree species, has been reduced. Areas to the north and south of the 
site are composed of more natural stands of the sand pine scrub 
community. 
sand pine scrub community use the site as a feeding area, and as a 
migration corridor between the wooded areas north and south of the site. 
There are no aquatic habitats found on-site; however, Bayou Grande is 
located approximately 1/2 mile to the north. 

It is expected that many faunal species associated with the 

Terrestrial habitats on Sites 20 and 21 have been completely removed the 
development of NAS Pensacola facilities. Vegetated communities have 
been replaced by buildings, paved roads, storage facilities, and 
berthing.piers. It is expected that few, if any, faunal species use 
these sites as migration corridors, and no faunal species use these 
sites for feeding or nesting. 
of both sites. If contamination is present in the groundwater, the 
possibility exists that site contamination will affect the nearshore 
marine communities in those areas. Primary faunal species that may be 
affected are benthic populations of polychaetes, bivalves, decapods and 
fish. 
affected by site contamination. 

Pensacola Bay is located within 400 feet 

Organisms which feed on these benthic populations could also be 
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6.  SURFACE WATER HYDROLOGY 

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

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. These are particularly sensitive areas formed by 
the intersection of the water table with the land surface. These 
systems are defined by and dependent upon a dynamic water-cycle, with 
periodic inundation and exposure corresponding to seasonal fluctuations 
in the water table. 
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The discharge of surface waters into Pensacola Bay, Bayou Grande, and 
the coastal wetland areas presents the potential for transport of 
contaminants into these systems. This could have a significant impact 
on seagrass and other sensitive plant communities, as well as on shell 
fishing, recreational fishing, and swimming in these coastal zones. 
Discharges, either through the surface vater or groundwater, into 
vetland areas found on-site could also have a significant impact on the 
biotic communities that are dependent on those habitats. 

6.2 Site-Specific Surface Water Hydrology 
Sites 20 and 21 are located within a few hundred feet of Pensacola Bay. 
Any soil or groundwater contamination present at these sites has a 
potential to impact the Bay mainly via groundvater contaminant 
transport. 
planned as part of the investigation of Site 2 (Waterfront Sediments). 

The sampling of Pensacola Bay sediments near these areas is 

No significant surface water bodies are known to be in the vicinity of 
Site 7. 
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7. PHYSIOGRAPEY AND HYDROGEOLOGY 

7.1 Physiography and Regional Hydrogeology I 
7.1.1 Physiography I 

NAS Pensacola is located in the Gulf Coastal Lowlands Subdivision of the 
Coastal Plain Province physiographic division (Brooks 1981). 
acre facility is located on a peninsula bounded on the east and south by 

The 5,800 

Pensacola Bay and Big Lagoon, and on the north by Bayou Grande. 
most prominent topographic feature on the peninsula is an escarpment or 
bluff which parallels the southern and eastern shorelines and on which 
Fort Barrancas was built. In the eastern portion of NAS Pensacola the 
bluff runs north-south just to the west of Chevalier Field. Seaward of 
the escarpment is a nearly level marine terrace with surface elevations 
of approximately 5 feet above mean sea level (MSL). 
the peninsula, located landward of the escarpment, is a broad gently 
rolling upland area with surface elevations up to 40 feet MSL (USGS 
1970a and b). Sandy soils occur throughout the NAS Pensacola area. As 
a result, most of the rainfall infiltrates directly into the subsurface. 
Consequently there are few streams or surface water bodies on the 
peninsula. 

The 

The central part of 

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

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

In this portion of Florida the Surficial Aquifer constitutes an 

The sediments making up this aquifer belong to all 

Surficial Zone. 

contains groundwater under water table or perched water table 
conditions. The results of numerous borings conducted at NAS Pensacola 
(G & Il 1984, 1986) indicate that the surficial.zone ranges in thickness 
between 40 and 70 feet and [consists] of tan and brovn fine to 
medium-grained quartz sand. 
surficial zone is variable depending on location and ranges from less 
than one foot near surface water bodies to more than 20 feet in areas of 
higher elevation. In general, the direction of groundwater flow is 
controlled by the topography and by discharge to surface water bodies. 
Consequently shallov groundwater’in the surficial zone moves toward 
areas of lower elevation and/or the nearest surface water body. 

The surficial zone is contiguous with land surface and 

Depth to the water table within the 

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 & Il 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. 
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Low Permeability Zone. 
permeability sediments dominated by clay and silt-sized material. 
zone is referred to as the low permeability zone. 
zone is generally composed of gray to blue sandy, silty, slightly 
fossiliferous (shelly) clay, and clayey sand ranging in thickness from 8 
to 40 feet (G & M 1984, 1986). 

Underlying the surficial zone is a zone of lower 
This 

At NAS Pensacola this 

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

Thus, the low 

The low permeability zone has been 

Although additional boring or 

Main Producing Zone. 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 HAS Pensacola. 
zone generally has the highest permeability characteristics due to 
thicker, and more persistent said and gravel beds, and is tapped by most 
of the major wells in the Pensacola area (Wilkins -- et al. 1985). NAS 
Pensacola has three supply wells which produce water from this zone, 
however, due to high iron content in the water the wells are 
infrequently used (G & M 1986). 
Pensacola are wells located at Corry Field, approximately 3 miles to the 
north. The thickness of the main producing zone can be highly variable; 
however, i t  is estimated to be up to about 100 feet at NAS'Pensacola. 
Insufficient data exist for wells open to the main producing zone at NAS 

The depth at which 

This 

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. 
groundwater in this zone to flow toward the wells. 

Pumpage'of the supply wells would locally cause 

As a result of the overlying low permeability zone groundwater within 
the main producing zone occurs under confined or semi-confined 
conditions. At one nested well location on NAS Pensacola (east of 
Building 648) the vater level elevation in a vel1 open to the main 
producing zone is approximately 7 feet lover than that in an adjacent 
well open to the surficial zone (G & M 1986). 
significant downward hydraulic gradient exists between these two zones. 
Thus, a considerable potential exists for vertical groundwater flow from 
the surficial to the main producing zone at this location. 
known to what extent this potential exists elsewhere at NAS Pensacola. 

This indicates that a 

It is not 

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

In the vicinity of NAS Pensacola the top of the Intermediate 

- 
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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 Site Hydrogeology 

7.2.1 

The soils of Escambia County are primarily derived from marine and 
stream deposit parent material. 
1983) indicates that the surface soils at Site 7 are predominately sands 
and sandy loams. Lithologic information from nearby borings indicate 
that there are primarily fine to medium-grained quartz sands to depths 
of approximately 15 to 20 feet below land surface. 

Site 7 - Pirefighting School Area 

The IAS soil association map (NEESA . 

There are currently no monitoring wells on-site and there is no 
currently available site-specific hydrogeologic data. However, land 
surface elevations are approximately 20 to 25 feet above mean sea level 
and the depth to groundwater has been roughly estimated to be 15 feet. 
Based on well drilling logs for other areas on NAS Pensacola, a 
confining or semi-confining zone of low permeability can be expected to 
occur at a depth from approximately 40 to 70 feet. 

There is an NAS Pensacola water supply well (Well No. 3) approximately 
0.25 miles south-southwest of Site 7. This well is infrequently used as 
a secondary water supply to augment the primary well field located at 
Corry Station. The supply well was installed in 1969 to a depth of 240 

feet with stainless steel screen from approximately 185 to 240 feet 
(open to the main producing zone). The well yield, when in use, is 
about 1,200 gallons per minute (gpm) and depth to the static water 
level, in 1969, was approximately 45 feet. 
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7.2.2 

The soils of Escambia County are primarily derived from marine and 
stream deposit parent material. The U S  soil association map (NEESA 

1983) indicate that the surface soils at Site 20 are predominately 
undifferentiated coastal soils, including dune land and beach-tidal 
marsh. Lithologic information from nearby borings indicate that there 

Site 20 - Pier Pipe Leak Area 

are primarily fine to medium-grained quartz sands to-depths of 
approximately 15 to 50 feet below land surface. 

Site 20 is currently completely paved and is part of a pier that borders 
Pensacola Bay. 
hovever the location, construction infornation, and water elevation data 
are not known at this time. Considering the site's proximity to 
Pensacola Bay, the depth to groundwater has been roughly estimated to be 
5 feet, and groundvater flow is presumably to the east and the south, 
toward the Bay. Based on well logs froa'other areas of NAS Pensacola, a 
confining or semi-confining zone of low permeability can be expected to 
occur beginning at a depth of from 40 to 70 feet. 

There are reportedly four monitoring wells on-site, 

There is an NAS Pensacola water supply well (Vel1 No. 2) approximately 
one mile northwest of Site 20. This well is infrequently used as a 
secondary water supply to augment the primary well field located at 
Corry Station. The supply well w a s  installed in 1942 to a depth of 178 
feet (open to the main producing zone). The well yield, when in use, is 
about 650 gallons per minute (gpm) and depth to the static water level, 
in 1942, was approximately 38 feet. 

7.2.3 
The soils of Escambia County are primarily derived from marine and 
stream deposit parent material. The IAS soil association map (NEESA 

1983) indicate that the surface soils at [Site 211 are predominately 
undifferentiated coastal soils, including dune land and beach-tidal 
marsh. 

Site 21 - Sludge at Pucl Tank Area 

I 
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Site 21 is located approximately 400 feet north of Pensacola Bay. 
are currently no monitoring wells on-site and there is no currently 
available site-specific hydrogeologic data. However, due to the site’s 
proximity to Pensacola Bay, the depth to groundwater has been roughly 
estimated to be 5 feet, and groundwater flow is presumably to the south 
toward the Bay. 
confining or semi-confining zone of low permeability can be expected to 
occur beginning at a depth of from 40 to 70 feet. 

There 

Based on well logs from other areas of NAS Pensacola, a 

In addition, there is an NAS Pensacola water supply well (Well No. 1) 
approximately 0.4 miles north of Site 21. This well is infrequently 
used as a secondary water supply to augment the primary well field 
located at Corry Station. 
depth.of 174.5 feet (open to the main producing zone). 
when in use, is about 650 gallons per minute (gpm) and depth to the 
static water level, in 1942, was approximately 32 feet. 

The supply well was installed in 1942 to a 
The well yield, 
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8. PROJECT MAGEI(ENT PLAN 

The Generic Project Management Plan (GPMP), submitted to the Navy f o r  
approval, defines the technical approach and schedule as well as the 
qualifications of personnel who will be directing and performing this 
Contamination Assessment/Remedial Activities Investigation. 
plan will incorporate and reference applicable technical and schedule 
sections, as appropriate, and will follow E 6 E ' s  project management 
guidelines (see Section 22). 

This work 
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9. SITEHANAGEHENTPLAN 

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 each site will follow the GSMP, and 
any updated versions. Data Quality Objectives (DQOs), and all 
applicable or relevant and appropriate requirements (ARARs) have been 
considered in developing the initial phases of fieldwork described here, 
and will.be updated and revised for any subsequent phases of fieldwork. 

The management and implementation of all 
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10. BEALTB 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. 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 

The plan includes: 

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 ASSURANCE PROJECT PLAN 

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

The SQAP will provide site-specific quality assurance/quality control 
(QAIQC) measures used to obtain accurate and precise data for all site 
investigation activities. 
investigation from development of the initial sampling plan through 
verification and reporting of the analytical results. 
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, 

The SQAP will address all phases of the 

All of the QA/QC 

. packaged, preserved, and transported in accordance with the GQAPP and 
SQAP, and with U.S. Navy and EPA procedures. 
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12. BERIAL PHOTOGRAPH ANALYSIS 

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

The historical perspective gained by studying aerial 
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13. UTILITIES SURVEY 

Prior to conducting any augering, boring, drilling, or excavation 
activities, E & E will locate all underground cables, pipes, utilities, 
or other obstructions which may become damaged or otherwise hinder 
fieldwork. 
Works and Southern Bell) will be contacted to identify the location of 
all underground utilities in the site area. 
examine available maps and documents, and will conduct a metal detector 
survey on-site to determine the presence of any other potentially 
hazardous subsurface features. If appropriate and applicable, other 
surface geophysical techniques may be used to locate deeper obstructions 
not readily detected with a metal detector. 
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. 

The appropriate authorities (e.g., NAS Pensacola Public 

In addition, E 6 E will 

The locations of all 
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e 
14. FIELDWORK H ~ O D O L O G Y  

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/Quali ty Control (QA/QC) requirements , which reflect the 
nfocusing" objective--rather than a formal contaminant quantification 
objective--of this phase. Each field screening task will utilize all 
existing information from preceding tasks, including aerial photograph 
analysis, to adjust the locations of the various surveys and sampling 
locations, thereby achieving optimum results. The objectives/advantages 
of the field screening methods are discussed in detail in Section 9.1 of 
the GQAPP. 

14.1.1 Physical Survey 

14-1.1.1 Overall Physical Reconnaissance 
A field reconnaissance survey will be conducted on and around each site 
area (Sites 7, 20, and 21). Available aerial photographs and maps will 
be used as guides in locating surface features. 
be made regarding surface conditions, stressed vegetation, surface 
drainage patterns, and seeps. 

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

The reconnaissance survey team will utilize air monitoring equipment 
during walkovers of the site areas, in accordance with Sections 6.1.1 
and 6.3.2 of GQAPP. 
area(s) will be flagged and identified on a site map for future 
reference. 
in detail and recorded in the field logbook. 

In the event that any "hot spots" are located, the 

All findings of the physical reconnaissance will be mapped 

14.1.1.2 BRU/OVA Surface Emission Survey 
During the establishment of the geophysical survey grid network 
(discussed in Section 14.1.2), a surface emission survey will be 
conducted at Sites 7 and 21 using BNu and/or OVA air monitoring 
equipment. 
6.1.1 of the GQAPP. Measurements will be made at each established grid 
point, and readings will be recorded in the field logbook. Due to Site 
20 being entirely paved, a limited survey will be conducted by checking 
for volatile emissions at cracks or joints in the pavement, or at other 
appropriate locations. 

The survey will be conducted in accordance with Section 

[In addition, preliminary air screening vi11 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 vith Section 6.1.3 of the CaaPP.1 

The air sampling will 

14.1.1.3 Eabitat/Biota Survey 
On-site and surrounding vegetation and wildlife will be examined to 
determine any past, present, or future potential threat resulting from 
existing contamination, migration of contaminants, investigative work, 
and remedial action, if any. 

14-2 
[Bold items enclosed in brackets denote changes from original text] 



14.1.2 Geophysical Survey 
At Sites 7 and 21 an electromagnetic conductivity (EM) survey will be 
performed in conjunction with the magnetometry survey, using a hand-held 
EM-31 instrument. 
transects at 25 foot intervals. 
conducted at intervals of 50 feet. The EM-31 can detect and measure 

small subsurface changes in conductivity caused by chemical 
contamination, or other variations in soil water and groundwater 
constituents. In addition, by measuring the in-phase response, the 
EM-31 can detect the presence of shallow buried metallic objects with 
considerable accuracy. 

The survey for Site 7 will be conducted along 
The survey for Site 21 will be 

The effort will initially require the establishment of a grid system 
over the study area. To accomplish this, at least two baseline 
transects will be established (providing x and y axis), and flagged at 
the specified intervals. A transit survey instrument will be used to 
establish the baselines, and a Brunton compass and tape measure used to 
complete the grid system for the study area. 

The EM survey is intended to identify the location and orientation of 
potential contaminant plumes, and will serve as a confirmatory survey 
for the presence of buried pipes, drums, tanks, etc. The results will 
aid in the final selection of drilling and sampling sites. The survey 
will be performed in accordance with procedures detailed in the GQAPP 

(Section 6.2.1). 

At Sites 7 and 21 a magnetometry (Mag) survey will be conducted using a 
proton magnetometer or gradiometer. 
along transects at 25 foot intervals at Sites 7 and at 50 foot intervals 
at Site 21 to identify potential metallic subsurface -obstructions such 
as pipes, drums, or storage tanks. The identification of such objects 
may aid in the identification of potential contaminant sources and in 
the selection of appropriate monitoring well and soil boring locations. 
The Mag survey and data interpretation will be performed in accordance 
with procedures discussed in the GQAPP (Sect ion 6.2.3) 

The magnetometer will be carried 
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14.1.3 Analytical Screening 
Phase I sampling activities #or Sites 7, 20, and 21 will require a soil 
headspace survey, soil sampling, the installation of shallow temporary 
monitoring wells, and groundwater sampling. Samples vi11 be analyzed in 
the laboratory for analytical screening parameters. 
screening program has been developed for the Phase I effort as a measure 
to efficiently and cost-effectively provide focus for subsequent phases 
of site characterization and contamination extent delineation. 
Analytical screening is addressed in detail in Section 9.1 of the GQAPP. 
Analytical requirements for samples collected-in Phase I are shown in 
Table 14-1. 

The analytical 

14.1.3.1 Soil Beadspace Survey 

Soil samples will be collected for headspace analysis at 25-foot grid 
intervals at Site 7, and at 50-foot grid intervals at Sites 20 and 21. 
Composite soil samples will be collected from each 5 foot depth interval 
(0-5, 5-10 feet, etc.) to the depth of the water table. The depth to 
water is assumed to be 15 feet at Site 7 and 5 feet at Sites 20 and 21. 

The purpose of the soil headspace survey will be to aid in identifying 
suitable locations for monitoring vel1 installation and soil borings. 

The collection and processing of soil samples for headspace analysis, 
and the recording of OVA measurements taken, are discussed in detail in 
Section 6 . 4  of the GOAPP. 

14.1.3.2 Laboratory Analyses 
Soil-Soil samples will be collected using either a solid stem auger 
extraction method or a hand-operated bucket auger. 
completed to an approximate depth of 15 feet at Site 7, and to 5 feet at 
Sites 20 and 21, or to the water table, whichever is greater. The soil 
samples will be collected from %foot intervals (0-5, 5-10 feet, etc.). 
In some instances, the soil sampling will be conducted during shallow 
well installation (discussed in the following section). 

brings will be 
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SITE 7 

~~ 

Medium 
no. of 
Samples Duplicates Total 

Analytical 
sui tea 1 

soil 

Groundwater 

TOTAL 

~ 

39 

3 

42 

~ 

2 

1 

3 

41 

4 

45 

A 

A 

S I R  20 

Medium 
NO. of 
Samples Duplicatos Total 

Analytical 
Suitea'b 

Soil 20 1 21 A 

Groundwater 7 1 6 A 

TOTAL 27 2 29 

NO. of 
Medium Samphs Duplicates Total 

Analytical 

soil 

Groundwater 

TOTAL 

37 

11 

46 

~ 

2 

1 

3 

39 

12 

51 

A 

Analytical suite dorignationr are as follows: a 

A I Volatile organic coapounds, polynuclear aromatic hydrocarbons, phenols, pesticides and total 
OCBs, total recoverable hydrocarbons, and metals (total, untiltored). 

bSpecif ic constituents encoapassed by the various chemical groups included within analytical suite A 

. are identified in Tables 9-1 through 9-4 of tho Generic Qumllty Assuranco Project P l i n .  
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Tentative sample locations are shovn in Figures 14-1 through 14-3. 
approximate locations indicated were selected based on site history 
information pertaining to potential source areas (see Section 2). 
Sample numbers and locations are tentative and may be altered subject to 
the collection of more detailed site-specific data from the physical and 
geophysical surveys. 

The 

Assuming the water table is at a depth of 15 feet at Site 7, and 5 feet 
at Sites 20 and 21, a total of 39 samples will be collected at Site 7, 
20 samples at Site 20, and 37 samples at site 21. 

All soil sampling, compositing, and lithologic logging will be conducted 
in accordance with Section 6.6 of the GQAPP. Equipment decontamination 
will be conducted in accordance with Section 6.10 of the GQAPP. 

Groundwater-Tentatively 3 stainless steel temporary monitoring wells 
.will be installed on Sites 7 and 20, and 11 will tentatively be 
installed on Site 21 (see Figures 14-1 through 14-3). The wells will be 
installed with 5 feet of 0.010-inch screen set to bracket the water 
table to allow for the collection of immiscible, floating contaminants, 
if any. 
collected at 5-foot intervals as described above. 

In conjunction with well drilling, soil samples will be 

Tentative temporary monitoring well locations are shown in Figures 14-1 
through 14-3. 
on both site history information pertaining to potential source areas 
(see Section 2). Sample numbers and locations are tentative and may be 

The approximate locations indicated were selected based 

altered subject to the attainment of more detailed site-specific data 
from the site reconnaissance and geophysical surveys. 

All well drilling, development, purging, and sampling activities will be 
conducted in accordance with Section (6.8) of the GQAPP. Equipment 
decontamination will be conducted in accordance with GQAPP Section 6.10. 
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SOURCE: US. NNJI Air Station. Penrrcola. Floridr. 1988 
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Figure 14-1 TENTATIVE SOIL BORING ANDTEMPORARY MONITORING 
WELL LOCATIONS, SITE 7 - PHASE I 

14-7 



BOAT SLIP 

SCALE 
0 100 too so0 FEET 

KEY: --- P0s:lblc FUCI PlPclinf Tentative Sol1 Eorlnq 
Tcntrriw Shallow Monitoring Wcll Approximate Areas Of Previously n Identifled Potcntiai Contaminatlon 

&7776 Building 

Figure 14-2 TENTATIVE SOIL BORING AND TEMPORARY MONiTORING WELL 
LOCATIONS, SITE 20 - P H A S E r  
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SOURCE: U.S. Naval Air Station, Penracola. Florida, 1987 
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Figure 14-3 TENTATIVE SOIL BORING AND TEMPORARY MONITORING WELL 
LOCATIONS, SITE 21 - PHASE1 
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14.1.4 Eydrologic Assessrent 
The hydrogeologic assessment will consist of a well head elevation 
survey of all temporary monitoring wells installed in Phase I, and the 
measurement of static water levels in all wells. For the well head 
survey, one well head will be assigned an arbitrary elevation and all 
other recorded elevations will be referenced to this 'datum. 

Hydrologic data collected during Phase I will be evaluated alongside 
geophysical and analytical screening data. 
lateral contaminant migration in shallow groundvater will be assessed 
from these data. 
basis for permanent monitoring well installations during Phase I1 and 
111. 

Potential evidence of 

Conclusions drawn from these evaluations will 'form the 

'14 .2  Phase I1 - Characterization 

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

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

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

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

Phase I1 characterization will consist of limited soil sampling, and the 
installation, development, and sampling of shallow monitoring wells. In 
addition, limited aquifer testing will be performed. This phase of the 
investigation is intended to characterize the concentrations of 
individual contaminant constituents within the most highly contaminated 
areas, as determined from the Phase I results. 

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

- 
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TABLE 14-2 

SITE 7 

lo. of hrpli- Trip Field Rinsata [Prosorvativr Analytical 
Suita[c'dl Madium Saapla8 cata8 Blanks' Blanks Blanks BIUIkSbl Total 

Soil 30 3 2 111 2 I 1 1  39 A 

(10) C 

aroundwatar 3 1 1 Ian1 1 Iml ' 161 A 

( 2 )  B 

TOTAL 33 4 3 1 1 1  3 I 1 1  1451 (12 ) 

SITE 20 

lo. of Dupli- Trip  riald Rinsata [Prosorvativr Analytical 
Suite[C*dl Total b Hodiur Saaplar catas Blanksa Blanks Blanks Blanks 1 

@ Soil 15 2 111 1 1 1  111 

Groundwa ta r 3 1 111 I n 1  1 1 1  

TOTAL 18 3 121 1 1 1  121 

111 1211 A 
( 6 )  C 

SITE 21 

NO. Of Dupli- Trip Field Rinsata [Prosocvativo Analytical 
Modiua Sanplas cater Blanks' Blanks Blanks B l m k s  1 Total Suite[C*dl b 
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M l r  14-2 (Cost.) 

'Trip blanks will bo analyxod for Targot Cowound Eixt (TCL) volatilo organic compounds only. 

b [ ? m o m t i n  blanks rill k uulyxod for r c ~  wolatilo orgmaic -, tot81 r.co+.rablo mrocarbons, 
total Tb rtals, and cyanid.. 1 

A = Kt volatilo organic compounds plus xylono and kotonos, TCL baso/noutral and acid oxtractablo 
organic compounds, T a  posticidos sad P a s ,  total r.covorab1~ hydrocarbons, TCL notal. (total 
U-o., Iriiltmrrdl and dissolvod (i.0.. dlliporttiltorod~), cyanid., total organic carbon. 
harQ1.a~ (vator only), and alkalinity (wator only). 

B = total suspendod solids, total Kjoldahl nitrogon, a m n i a  nitroqon, orthophosphato phosphorus, 
dissolvod oxyqon (in fiold), 5 d . y  biological oxygon d o m d  (bOD5),  and cholical oxygon dound 
(COD) - 

C - pa, alkalinity, porcoat #ixturo, grain six.,  BTU contont, ash contont. total halogons, sulfur, 
igoitability, and cation OXChAngO capacity. 

Jpuific coastituonts oncompassod by tho various chorical groups includod within tho abovrlistod 
Analytic81 9Uit.s a10 idontifiod in Tab1.S 9-5 through 9-13 O f  tho GOnOriC Quality Ansuranco PrOjOCt 
Plan. * Tho numbor of saaplos shown in QarOnthOSOS will bo analyzod for the additional paramotors indieatod. 

IR - k t  roqdrod.1 

- 
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[During the Phase I1 investigation of Site 21, which is covered by RCRA 
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. 
samples may be required depending on the extent of contamination 
detected . 

Additional Appendix IX 

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 
methodologies, analytical parameters, etc.] 

If 

[14.2.2] Soil Sampling 
Soil samples will be collected as part of the shallow monitoring well 
installation (described below in Section 4.2.2), and from shallow soil 
borings at each of Sites 7, 20 and 21. 

At Site 7, it is tentatively planned that soil samples will be collected 
during the installation of three wells, and during three shallow borings 
for a total of six locations (shown on Figure 14-4). 

At Site 20, it is tentatively planned that soil samples will be 
collected during the installation of three shallow wells and two soil 
borings, for a total of five locations (shown on Figure 14-5). 

At Site 21, it is tentatively planned that soil samples will be 
collected from nine soil borings (shown on Figure 14-6). 

Soil samples will be coliected using split-spoon samplers, when the 
effort is in conjunction with well drilling. All other soil borings 
which are made separate from the well installation activity, will be 
conducted using either the solid-stem auger extraction technique, or by 
manual hand auger techniques, as practical. The soil samples will be 
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Figure 14-4 TENTATIVE SOIL BORING AND SHALLOW MONITORING 
WELL LOCATIONS,SITE 7 4 H A S E I I  
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Figure 14-6 TENTATIVE SOIL BORING AND SHALLOW MONITORING WELL 
LOCATIONS, SITE 21 - PHASE II 
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collected as composites from depth intervals of surface to.0.5 feet, 0.5 
to 2.5 feet., and every 2.5-foot interval thereafter to a maximum depth 
of 10 feet or where water table conditions are encountered, whichever is 
less. 

e 
Based on an assumption that water table occurs at a depth of 15 

feet at Site 7, i t  is planned that 30 soil samples will be collected. 
Based on an assumption that water table occurs at a depth of 5 feet at 

Site 20, it is planned that 15 soil samples will be collected. 
an assumption that water table occurs at a depth of 5 feet at Site 21, 
it is planned that 27 soil samples will be collected. 

Based on 

Each soil sample will be collected as a composite of the material 
retrieved from a depth interval. All sampling, compositing, and 
lithologic logging will be conducted in accordance with Section 6.6 of 
the GQAPP. 
with GQAPP Section 6.10. 

Equipment decontamination will be conducted in accordance 

It is not anticipated that the above Phase I1 soil sampling plan will 
change appreciably, however, the findings of Phase I will ultimately 
determine Phase I1 information requirements and sampling strategies. 

(14.2.31 Shallow Honitoring Well Installation and Development 
The actual number and locations of monitoring wells to be installed in 
Phase I1 will be based on Phase I findings. For planning purposes, the 
number of permanent shallow monitoring wells to be installed at Sites 7 
and 20 is three for each site. For Site 21, it is estimated that nine 
permanent shallow wells will be installed in Phase 11. All shallow 
wells will be of two-inch diameter PVC construction, and bracket the 
water table with 10 feet of .OlO-inch screen. 
at Sites 20 and 21 are 15 feet, and at Site 7 are 25 feet. The wells 
will be installed utilizing hollow-stem auger techniques, constructed, 
and developed in accordance with Section 6.7 of the GQAPP. Drilling 
equipment will be decontaminated in accordance with Section 6.10 of the 
GQAPP . 

Anticipated well depths 

[Depending on the results obtained during Phase I, the delineation of 
the extent of shallow groundwater contamination may be possible during 

- 
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Phase I1 by the installation of a fer monitoring vella in addition to' 
the number proposed, 
additional monitoring vells will be installed during Phse I1 in order 

to expedite the overall investigation schedule.] 

When and vhere possible and/or practical, 

[14.2.4] Groundvater Sampling 
Groundwater samples will be collected from the three nev shallow 
monitoring wells at both Sites 7 and 20, and at the nine new shallow 
wells at Site 21. 
accordance with the GQAPP Section 6.8.' Equipment decontamination will 
be in accordance vith Section 6.10 of the GQAPP. 

The purging and sampling of these wells will be in 

[14.2.5] Hydrologic Assesslent 
Well head elevations will be surveyed for all newly installed monitoring 
wells and water levels will be measured in all wells. At Sites 20 and 
21 surface water staff gauges will be installed and monitored during the 
investigation and the elevations will be recorded. 

Limited aquifer testing will be conducted on all newly installed and any 
existing monitoring wells. 
short-duration specific capacity test during development of newly 
installed monitoring wells. 
useful for deriving first estimates of aquifer hydraulic properties 
(i.e., hydraulic conductivity, transmissivity). 

These will consist primarily of performing 

Specific capacity tests are particularly 

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

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 

- 
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[14.2.6] Air Sampling 
The need for formal air sampling will be based on the findings of the 
Phase I surface emissions survey [and particulate air sampling, and 
and Phase I shallow soil sampling.] 

14.3 Phase 111 - Extent Delineation 
Phase I11 tasks will be conducted based on the results of Phases I and 
11. 
terize areas and contaminants of primary concern as they extend 
laterally from the landfill source(s), Phase I11 activities will be 
geared toward further delineating the horizontal and vertical extents of 
contamination. 

Although the earlier phases are intended to identify and charac- 

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

[However, as for Phase 

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

14.3.3 
Additional shallow monitoring wells may be required to further determine 
the horizontal extent of shallow groundwater contamination. 

Shallow Monitoring Well Installation and Development 

14.3.4 

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

Intermediate and Deep Monitoring Well installation and 
Development 

- 
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14 . 3 . 5 

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

Groundva ter Sampling 

Monitoring wells installed prior to Phase I11 will be 

14.3.6 Hydrologic Assessment 
All wells installed during Phase I11 will require a well head survey to 
obtain top of casing elevations. Water level measurements will be made 
for all site monitoring wells and nearby surface vater bodies. 
zontal and vertical hydraulic gradients will be determined. 
testing will be performed, as required, to determine aquifer physical 
characteristic. [On sites vhere coatadnation is found in the surficial 
tam during Phases I and/or 11, the low permeability mne vi11 be 
further characterized during Phase 111 and any subequent phases. It is 
intended that soil sample rcqults, lithologic logs, isopach maps, perme- 
ability testing, aquifer testing, etc. vi11 be utilized as required to 
determine the lateral extent and/or continuity of the lov permeability 
zoae, as well as the degree to vhicb hydraulic connection exists betveen 
the surficid zone and underlying main producing xone at each site.] 

Eori- 
Aquifer 

14.3.7 M r  Sampling 
The need for formal air sampling [during h e  IIIJ and the techniques 
to be employed are dependent upon the findings of Phases I and 11. 

14.4 Phase IV - Bxtent Delineation 
The following tasks, if required, will be performed as a continuation in 
the effort of delineating the extent of contamination: 

o Soil Sampling; 

o Shallow Monitoring Vell Installation and Development; 

o Intermediate and Deep Monitoring Vell Installation and 
Development; 

o Groundwater Sampling; and 

o Hydrologic Assessment 
- 
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14.5 Topographic Survey and Base Hap 
Following the completion of Phases I11 and IVY a topographic survey of 
the site areas will be conducted and a base map will be developed. 
map coverage, contour intervals, scale, and requirements for horizontal 
and vertical control will be established and approved by the Navy. The 
topographic base map will be developed for the requirements of remedial 
planning and will include the locations of surface features such as: 
roads, structures, nearby surface waters, monitoring wells, and 
above ground utilities. 
drainage structures will be reflected on the base map as indicated on 
existing NAS Pensacola General Development and utilities maps, and/or as 
located during field investigations. 

Base 

The location of subsurface utilities and 

14.6 Field Quality Assurance/Quality Control 

14.6'. 1 Documen tat ion 
Field activities and sample management will entail certain strict 
documentation requirements as described in Section 7.0 of the GQAPP. 

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

The estimated numbers of required field QA/QC samples for Phases 

14.7 Decontamination and Waste Management Procedures 

14.7.1 Decontamination Procedures 

All equipment decontamination procedures for each site will be performed 
in accordance with Section 6.10 of the GQAPP. 
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14.7.2 Vaste -t Ptocedures 
All water generated during monitoring well purging and development 
activities on each site 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 the site or vi11 be 
containerized, labeled, and moved to a storage area on NAS Pensacola, as 
directed by the Navy. 

Other investigation deri<ed wastes, such as potentially contaminated 
clothing and disposable materials, will be containerized, labeled, and 
moved to a storage area on NAS Pensacola. 
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15. LABORATORY QUALITY ASSURANCE/QUALITY CONTROL 

Laboratory QA/QC procedures are designed to ensure the accuracy, 
precision, completeness, representativeness, and comparability of all 
analytical data. 
Generic Quality Assurance Project Plan (GQAPP) and Generic Site 
Management Plan (GSMP). 
different level of data quality and requisite laboratory QA/QC. 
levels are discussed in detail in the GQAPP and QSMP. 

Laboratory QA/QC has been addressed both in the 

All phases of fieldwork will incorporate a 
These 
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16. GROUNDWATER MODELING 

E b 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 b 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. 
including transmissivity, storativity, and hydraulic conductivity from 
the phases of fieldwork described above. 

E & E will calculate flow 

E & E will utilize parameters 

To obtain a prediction of plume extent without remediation, E & E will 
illustrate organic and inorganic simulations for the current time and 
for one, five, and ten years into the future. Additional simulations 
will include different remedial pumping scenarios for both organic and 
inorganic contamination. E & 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; GW"S, a two-dimensional, finite-difference 
solute transport model; FEMWATER, a finite-element groundwater model; 
and FEMWASTE, 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 I1 through IV are required in 
support of the treatability study. Characterization of samples in terms 
of parameters listed in Table 14-2, together with treatability tests, 
will provide the basic data required for the evaluation of physical, 
chemical, and biological remedial technologies. Some of the 
treatability tests that may be examined are incineration tests, 
solubility tests, soil leaching tests, and coagulation-flocculation jar 
tests. 

17-1 
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522 
ocology and environaont, inc. 

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

1 
vorsion 988 

A. 0- I ~ R H A T I O E  

Projoct Titlo: Sit. 21-Sludgo At Fuol Tanks Aroa Projoct N o . :  UH1303 

TDD/Pan No.: 

Projoct Managor: John Barkadalo projoct Dir.: Rick Rudy 

Location(.): Sludgo at Fuol Tanks Aroa - Noar tho intorsoction of Duncan Road and Radford Boulevard 

Proparod by: Hal Davis Dato Propacod: 4-26-89 

Approval by: Mary Hillor MwL Dato Approvod: 5-5-57 

Sit. Safoty Officor Roviow: Dato Roviowod: 

Scopo/Objoctivo of Work: liold Scrooning will includo phyaical survoys, soil sampling, tomporary woll 

installation and qroundwator saaplinq. 

Proposod Dato of Field Activitios: August 1989 

Background Info: Comploto: [ 1 Proliminary ( N o  analytical t X 1 
data availablo) 

Documontation/Surrrary: 

Ovorall Chonical Hazard: sorious t 1 
LOW t x 1  

Ovorall Phyaical Hazard socious [ ' 1 
LOW I X l  

Modorate [ 1 
Unknown [ 1 

Hodorato [ 1 
Unknown t 1 

8. SITE/wnsTE m s T 1 C s  

Waato Typo(8): 

Liquid [ I  Solid t X I Sludgo t x 1  Gasplapor t X 1 

Charactoristic(a): 

Flaanablo/ [ X 1 Volatile [ x 1 Corrosivo t 1 Acu t 0 1 y [ X I  
Ignitablo Toxic 

Exploaivo [ I Roactivo [ ] Carcinogon t X 1 Radioactive" I 1 

Othor : 

Physical Hazards: 

Ovorhoad [ X 1 

hmcturo t I 

Confined* [ 1 
Spaco 

Burn I 1  

Bolow 
Grade 

cut 

Othoc: Four of t m nine fuo 

1 Splash t X l  

tan 5 may still bo in use. 

Requires completion of additional form and spocial approval from the Corporate Health/Safety group. Contact 
RSC or HQ. 
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Sit0 Ristocy/Doscription and Unusual roaturos (so. Sampling Plan for dot8il.d doscription): Cror tho 1940's 

through tho 1960's tank bottom sludqos woro rowvod from tho nino A W U I  abovoground storago tanks and diaposod 

Compound 

of in tho surrounding soils. Tho sludgo was buriod to an unknown dopth. 

Rout. Amat. . Odor 
PL- of Exposuro syrptou Throshold 

Locations of Cho~ica1s/Wastos: Contamination will probably bo found in surfaco and subsurfaco soils. 

k a d  . 

Totraothyl load 

Isopropyl Alcohol 

Sit. Currontly in -ration Yo.: [ x 1 Ilo: [ 1 

0 .05  Ug/D3 Inhalo,Iagst,Dorr VODit, diarrhoa N/A 

0.075 D9/r3 Inh.Ing,Con,Dotm anxioty, nausoa - 
400 PPI Inh, Dorrl drowsinoss,hoad. 7.5-200 PPI 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c. - m a  

List Rasard. by Task ti..., drum saqling, drilling, otc.) and numbor thorn. (Task n&rs aro cross-roforoacod 
in Soetion D) 

Nitric Acid 

Gasolino 

Physical naeard Evaluation: 
1) Physical Survoys - Aircraft, Autorobilo hasard.: 

n . co r rosivo 0.3-1 PPD 2 PPD 

300 porn dirxinoss,CNS dopr 0 .005  ppr 

2) Temporary Xonitoring W.11 Installation - Aircraft, Automobile Raxards, Uaing portablo drill r ig:  

3) Soil Supling - Using portablo drill r ig;  

4 )  Docoatmination Procoduros - Using solvonts. 

Cho~ical Rasard Evaluation: 

Iloto: Coqloto and attach a Raxard Evaluation Shoot for rujor known contaminant. 

Odo r 
Doscription 

N/A 

musty odor 

rubbing alcohol 

acrid . 
aroutic 
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D. SITE SAFETY M)RR P W  

Sit. Control: Attach map, 1.160 back of this pago, or skmtch of sit. showing hot zona, contarination roduction. 
zona, mtc. 

Pmrirotmc idmntifiod? [yms] Sit. socurad? [ no 1 

Work Armas De6ignatodO [ymsl Zonm(s1 of Contamination Idmntifiod? [ no 1 

Pmrsonnml Protoction (TLD badgms rmquirod for all fiold personnml): 

Anticipatmd Lovol of Protoction (Cross-rmforencm task numbors to Soction C ) :  

I A B C I D 

Task 2 

Task 3 

X 

X 

Action Lmvmlr for Evacuation of Work Zono Pending Roassmssmmnt of Conditions: 

o Lovol D: O2 <19.58 or >25%, oxplo~ivo atmosphmro > l o %  LEL, organic vapors abovo background levols, 
partiCUlatO6 > ng/m , other 

bfoathing aono) > 5  ppm, particulatms > mg/m , othor 

O2 <19.5% or >25%, oxplosivm atmospheco >25% LEL (salifornia-20%), unknown organic vapor6 (in 
brmathing aono) >SO0 ppm, particulatms > mg/m , othmr 

,500 ppr, particulatos > mg/m , othmr 

o Lmvol C: 0 <19.5% or >25%, oxplosivo atmosphore~>25% LELj(California-20%), unknown organic vapor (in 

, o Lovml 8: 

o Lovml A: 0 <19.5% or > 2 5 % ,  explosivm ataorghmre >25% LEL (California-20%), unknown organic vapors 

Air Monitoring (daily Calibration unlmss othmrwism notmd): 

Task 4 

I Frequoncy of I Contaminant of Intmrmst I (aroa, porsonal) I Equipmont I Sampling 
Monitoring Typo of Sarplo 

I 
~~ 

X 

I I VOC'S I Area I OVA I Continuous 

Radiation 

Explosivo Gasms 

I I 
Arma Mini-Rad I Continuous I 

Acma 02/Explosinoter Continuous 

Decontamination Solutions and Procmdurms for Equipmont, Sampling Goar, otc.: 
Tri6odiur phosphatm wash, tap watmr rinsm, isopropanol rinsm, distilled water rinse, isopropanol rinse, and 

final distillad watmr rinsm. 
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Porsoanol Duon Protocol: Boot and glovo wash - trisodium phosphate wash w i t h  cl0.n vator rinso. Expondablos 

will bo doublo baggod and dr- for disposal. Tiold porsonnol will tako a hygionic showor. off-sit.. 

following oach day'a fiold work. 

Docon Solution Uonitoring Procoduros, it Applicable: 

arm upuind of tho sampling xono. 

Docontamination vi11 bo porforwd in a -11-vontilatod 

Spocial Sit0 Equipmont, ?acilitios, or Procoduros. (Sanitary Tacilitios and Lighting 
nust Hoot 29 cm 1910.1~0): 

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

Sit. Entry ?rocoduros and Spocial Considorations: E L E's "Buddy Systom' will bo omployod at all t i n s  during 

tioldwork actiwitios. If abovo background radiation lovols aro oncountorod toam wmbors will ovacuato tho 

sampling aroa, and contact tho corporato hoalth physics qroup to roassoss tho .it.. 

Work Liritations ( t i n  of day, uoathor conditions, otc.) and flaat/Cold Str0.8 Roquiramnts: 

All tioldwork activitios will bo porforwd during daylight hours. 

avoid hoat stross and toplac. Fluids. Cooling wosts may bo usod to provont hoat stross. 

Toam m r k r s  vi11 tako broaks as nocossary to 

Gonoral Spill Control, if applicablo: N/A 

Invostiqation-Dorivod Hatorial Disposal (i.~., oxpondablos, docon wasto, cuttings): 

All fioldwrk vasto lutorials vi11 bo do;lbla bmqgod, drummed, labdod and ttmsportod to a dorignatod 

location for final diaposal by tho N a v y .  

Sanplo Itandling Procoduros Including ?rotoctivo W.ar: 

During a11 handling of samplos, a11 fiold toam mombors will woar surgical qlovos. 

ramp10 prosorvation with acids. 

Goqglos will bo worn durinq 

Toam l¶omborb Rospomsibility 

Tmam wmbors to bo dotorminod Toam Wador 

Sfto Safoty Otficor/Salplot 

Geoloqist/Sarplor 

.All ontrios into oxcluaion xono roquiro Buddy Systom US.. All E L E tiold staff participato in modical. 
wnitoring program and havo corplotod applicablo training por 29 C m  1910.120. 
m o t s  roquironnts of 29 cm 1910.134, and MSI 288.2 (1980). 

Raspiratory protoction program 
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E. E#IERQSI@a I R F O m T I O l l  

(Use supplemental sheets, if necessary) 

M u l a n c e  

locAL ~ S O u I l C I z S  

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

On Base -- 904-452-4138, Off Base -- 911 
Hospital Emergency Room NAS Dispensary - 904-452-2733, Baptist Hospital 904-4344811 (Life Plight) 

Poison Control Center 

Police (includo local, county sheriff, state) 911 

lire Dopartrent 911 

Airport 

U.S. Coast Guard EBOrg*nCy - 904-453-8178, Genaral Information 904-453-8282 
L.boratory E C E ASC 1-716-631-0360 

Fed. Exprers 1-800-238-5355 

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

Site Contact W A S  Pensacola Environental Coordinator, W. Dewayne Ray -- 904-452-4515 

SITE RILSOWRCES 

Site Emergency Evacuation A l a r m  Method N/A 

pter Supply Source On-site # 

Telephone Location, lumber 

Cellular Phone, if available N/A 

Radio 

Other 0n-site.warehouse number to be determined 

To be determined on-site 

1. 

2. 

3. 

4. 

EHEXGmCX COUTACTS 

D r .  Raymond Harbison (Univ. of ?lorid.) ................. (501) 221-0465 or (904) 462-3277, 328.1 
Alachua, rlorida (501) 370-8263 (24 hours) 

Ecology and Environment, Inc., Safety Director 
Paul Jomafre ........................................... (716) 684-8060 (Office) 

(716) 655-1260 (hone) 

Regional Office Contact ......................H. Miller.... 656-2854 (home) 

877-1918 (office) 

Office Manager.. .............................. R.Rudy ...... 893-7245 (hone) 
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RDmxarrtrra 

1. Tvonty-four hour answorinq rorvico: (501) 370-8263 

what to coport: 

- Stat.: "this is an omorgoncy." 

- Tour n a r ,  rogion. and aito. 

- Tolophono numbor to roach you. 

- Your location. 

- name of porson injurod or oxposod. 

- naturo o€ onrgoncy. 

- Action takon. 

2. A toxfeologirt, (Drr. Raymond Ilrrbison or arsociato) will contact you. Bopoat tho information givon to tho 
ansmring rorvico. 

3.  If a toxicologist do08 not roturn your call within 15 rinutos, call tho following p r s o n s  in ordor until 
contact is udo: 

a .  24 Lorr hotliao - (716) 684-0940 
b. Corporato Safoty Diroctor - P8ul Jonuiro - h o w  # 1716) 655-1260 
e. Assistant Corp. Safoty Officoc - Stovon Shorman - homo # 1716) 688-0084 

-mocms 

(m: Piold 2.u mst m u  moto(s) Prior to Start of Work) 

Directions to hospital (includo u p )  

B M  W . p u r c y  - Tako radford Soulovard oast to it's intorsoction with Cllyson Avonu.. Turn lo€t (north) on 

Sllyson Avoruo and continuo to itor intoraoction with Turnor Stroot. Tho NA8 Diaponsary is loeatod on tho 

cornor of tho intorsoction of Ellyron Avonuo and Nrnor Stroot, i n  Building 6 2 5 4 .  

Baptist bqital - Tako Duncan Road (navy Blvd.) north to oxit tho bas.. Navy Blvd. bocoros HUT 98 and curves 

to tho oast. Follow Navy Blvd./ltvy . 98 oast appro.. h i  to Paco Blvd. Turn loft (north) on Paco Blvd. and 

procood apgrox. lmi t o  Corvantos St. (Hvy. 90). 

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

Turn right on Corvaatos/€lvy. 90 and follow this road f o r  about 

Enrgoncy dqross Routos to Got Off-Sit. Emorgoncp ogross routos will bo locatod i f  omorgoncy oxit routos bocomo 

blockod by consiruction, otc. 
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APPROXIMATE SCALE 

o 1000 2000 4000 FEET 

o 300 600 1200 METERS 
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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. 

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

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

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

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

Handle augers with care. Use proper lifting techniques 
when picking up samplers and augers. Use a tool hoist if 
possible and stay clear of rotating augers. Keep cables and 
ropes secured whsn 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., 
* STANbhRD OPERATING PROCEDURES F O R  

EMERGENCIES DUE T O  HEAT AND HEAT STRESS MONITORI ' IC  

fleld operat lons durlng the  summer months can c rea te  a v a r i e t y  c d  ha r -  
8 r d S  to t h e  employee. Heat cramps, heat  exhaust ion.  and  h.eat g t roke 
can  be exper lenced and, I f  no t  remedied, can  t h rea ten  l i f e  o r  'wa l th .  
Therefore, It Is important that a l l  employees be able to rezognire 
symptoms of these condi t ions and  be capable a 
8s quickly as possible. 

THE EFFECTS OF HEAT 

c 

AS the r e s u l t  of normal ox ida t lon  processes w 
d lc tab le  amount of hea t  Is generated. If the 

a r r e s t i n g  the  prob lem 

thin t h e  body, a p re-  
heat  I s  l l be ra ted  as It 

IS formed, t he re  I s  no change In body temperature.  I f  the neat IS 
l l b e r r t e d  more rap id ly ,  the body cools to a point at w h l c h  t he  p roduc -  
tlon of heat  I s  accelerated a n d  t he  excess is avai lable t o  bririg the - 
body temperature back to  normal. 

I n t e r f e rence  w i t h  the el lminat ion of hea t  leads t o  i t s  accumulation 
and  t hus  to t h e  elevat ion o f  body temperature. A s  a resu l t ,  tlic per- 
¶on Is sa id  t o  have  a fever .  When such a cond i t i on  exists,  I;.  pro-  
duces a VICIOUS cyc le  In which ce r t a i n  body processes speed 117, 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  addl t lona l  quan t i t i es  of heat. 

Heat p roduced  w i t h i n  t h e  body is b r o u g h t  t o  t h e  su r face  l a rge l y  by the 
bloodstream and  'escapes t o  t he  cooler su r round ings  b y  conduct..-ir arid 
radlatlon. I f  a i r  movement o r  a breeze s t r i kes  t he  body ,  ac'dll lonal 
hrmt IS los t  by convectlon. However, when t he  tempera tu re  o f  t b .  sur-  
rounding a l r  becomes equal to or  r l ses  above t ha t  of the  body, all of 
t h e  heat must  b e  los t  b y  vapor i za t ion  o f  the mo is tu re  o r  swei r from 
the  skin surface. A s  t h e  a i r  becomes more hum id  (conta ins m o r ?  /nois- 
t u re ) ,  vapo r l t a t l on  f rom the s k i n  slows down. Thus ,  on a day w : w n  the  
tamperature Is 95 to 1009F. w i t l i  high hum id i t y  and l i t t l e  . ir no 
breeze, condl t tons a re  ideal f o r  t h e  r e ten t i on  o f  heat  w i t l i i 1  the  
body. I t  Is on such  a day o r ,  more commotily, a succession o f  such 
days  [ a  heat  wave) t h a t  medical emergencies due t o  heat  are 1 : i . t . l ~  to 
occur. Such emergencies a re  c lassi f ied in th ree  categor ies ;  heat 
cramps, heat exhaur t lon,  and  heat  stroke. 

HEAT CRAMPS 

Heat cramps usua l l y  a f fec t  people who work  in ho t  environmerrr i  and 
p e r s p i r e  a g rea t  deal. Loss of sal t  f rom the  body causes very  c a h f u l  
cramps o f  t h e  l eg  and abdominal muscles. Heat cramps also may i'eSult 
from drinking iced water o r  o the r  d r i n k s  e i t he r  too q u i c k l y  oi- in too 
la rge  a quan t i t y .  

Heat Cramp Symptoms. The  symptoms of heat cramp a r e : ,  



0 Muscle cramps In kgs arid abdomen, 

0 PaIn accompanylng the cramps, 

0 Falntncss, and 

0 Profuse persplratlon. 

Heat Crams ERsrpeTuy Care. Remove the pat ien t  to a cool place. Give 
h lm dor d l lau lds such as "Catorade" or Its equlvalent. Apply rnan- 
ud p r h . w e  k the cramped muscle. 
If there Is m y  hd lca t lom of a more serious p robkm-  

Remove the pat lent  b a hospital  

HEAT EXHAUSTION 

Heat exhaurt lon occurs In lndlvlduals w o r k i n g  In hot envlronments. dnd 
may b e  a8roclat.d w i t h  h.8t W8mpS. Heat exhaustion Is caused by the 
poollng of blood frr the vessels of the skfn. The heat Is t ransported 
from the In ter ior  of the body The blood 
vessels In the sk ln  become di lated and a large #nount of blood IS 
poo led ' ln  the &In. Thls condition, p lus  the blood pooled In the 
i O W W  extremlUes when an Indiv idual  1s in n u p r i g h t  p o S I t l O n ,  may 
lead b n Inadequate r e t u r n  of blood to the hear t  and eventually 8~ 
physical collapse. 

the surface by the blood. 

Hart E x h a d o n  Srnmtoun. The symptoms of heat exhaustion are: 

Wedc pulse; 

0 Rapid and urual ly  shallow breathing; 

0 Generalized weakness; 

0 Pale, clammy skln; 

0 Profuse perspiration; 

e Dlzriness; 

0 unconsciousness; a n d  

0 Appearance of having fainted (the pat lent  responds to the 
same treatmcn t adminis tered In cases of fain thg) 

Hmt Exhaustlorr E w a e &  Grc. Remove the pat ient  to a mol d a c e  
and remove as much clothing as posslblc. Administer cool Water, 
"Catorade," or Its equivalent. I f  porribie, fan the pat ient  a r t t i n -  
U d l Y  bp remove heat by convection, but do not allow chilling or cver- 
C O d n g .  Treat  the pat ient for  shock, and remove him to a m d l c a l  
facility if there is any indlcatlon of a more serious problem. 

HEAT STROKE . 
Heat st roke is a profound disturbance of the hcat- regulat ing .mecha- 
nism, associated w i t h  high fever and collapse. Sometimes th is  Cord!- 
tlon results In convulsions, unconsciousness, and  even death. L%'ect 

2 O"Pl!.l 



exposure  to sun, poor a i r  c i rculat lon, poor phys ica l  condl t ion. and  
advanced age (over 40) b e a r  directly on the tendency t o  heat  stroke. 
I t  I s  a serlou's th rea t  t o  l i f e  a n d  carr ies a 20% mor ta l i t y  ,*ate. 
Alcohollcs a re  ext remely  susceptible. 

Heat Stroke Symptoms. T h e  symptoms of heat  s t roke are: 

Sudden onset; 

Dry, hot, and flushed skin; 

Di la ted  pupi ls :  0 

Ear l y  loss of conscfousness; 

Full and  fas t  pulse: . - - .. .---- 

B rea th ing  deep a t  f I r s t ,  l a te r  shallow and  even almost 
absent; 

Muscle twl tchlng, g r o w i n g  I n to  convulslons; a n d  

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

Heat St roke  Emergency Care, Remember t h a t  t h l s  1s a t r u e  emerye'icy. 
~ r 8 n s p o r t s t i o n  to a m e d l c a l  facility should not be delayed. Remove 
tha pa t l en t  t o  a cool envi ronment  If posslblc, and  remove as much 
clothing as possible. Assure  an  open alrway. Reduce b o d y  tampera lure 
prompt ly- - preferab ly  by w r a p p i n g  in a wet sheet or else by  dous ing  the - body wi th  water. If co ld  packs a re  avallable, place them unde r  t he  
arms, around t h e  .neck, a t  t he  ankles, or a t  any place where b lood  
vessels t ha t  I le close t o  t h e  s k i n  can b e  cooled. Pro tec t  t h e  p a t i e n t  
from Injury durlng convulsions, especial ly from tongue biting. 

AVOIDANCE OF HEAT-RELATED EMERGENCIES 

Please note that,  In the  case of  heat cramps or heat exhausi ion.  
"Gakorade" o r  I t s  equiva lent  i s  suggested as p a r t  o f  the treatment 
rtgime. The reason f o r  t h i s  t y p e  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. '8lrhout 
these electrolytes,  body  systems cannot func t ion  p rope r l y ,  t h i '  eby 
incraaslng the represented hea l th  hazard. Therefore,  when pe rs  m n e l  
are working In si tuat ions where the  ambient temperatures a n d  huriidi t y  
are hlgh--and especial ly In si tuat ions where p ro tec t ion  Leve ls  11' B, 
and C are requi red- - the s i te  safety o f f i ce r  must: 

Assure  tha t  a l l  employees drink p len ty  o f  f l u ids  ( "Cator-  
adc" or i t s  equiva lent ) :  

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

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

- 

3 . 
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If protect lve clothlng must be  worn, cspedally Levels A and 6,  the 
suggested guidelines for amblarr t temperature and maximum wearlng time 
per excurslon are: 

Maxlmurn Wcrrlng T h e  
Ambient Tamoerature (OF) Der Excursion IMfnu tesl 

Above 90 IS 

85 to 90 30 

a0 to  85 

70 to"80 

60 

90 

60 to 70 120 

SO to 60 180 

One mathod d maasurlng the effcctlveners of employees' rest-recovery 
reglme Is by m o d b r i n g  the heart rate. The "8rouha guldellne" Is m e  
such method: 

0 O u r l n g  a three-mlnute period. count the pulse rate for the 
&J 30 smconds of the f i r s t  minute. the I#I: 30 seconds 
of the second minute, and tha 30 seconds, of the third 
rnlnu to. 

0 Ooubk the count. 

I f  ?he recovery pulse rate during the last 30 seconds of the i C r s t  
n lnute  h at 110 beats/minute or kss and the dctalerrt lon between :Ire 
flrrt, second, md thlrd minutes Is at least 10 beatslminute, :he 
work-recovery regime is scceptzb!e. I f  the employads rate is atwve 
that speeffled. a longer rest period is rtqulred, accompanied by a n  
Increased Intake of fluids. 



MaIlin6krodt 
Material Safety Data 

Mallinckrcdt provider the information conmined herein in good faith but 
makes no representation aa to its comprehcnrivenerr or  accuncy. 
Individuals receiving this information mu? exerebe their independent 
judgment in determining itr rppropdstencsr for a pafliculu purporr. 

Xdllnckrodt mrku no repracntatloar. or wrnmntla. dthr e- m a  or 
Impllcd. of mcrchu~tabllity. dmus for r pankular pu- w i t h % q ~ ~ ~ I  lo 
tbe information IC( forth herein or to the product Lo which the infonnalloa 
refers. Accordingly. .\laliinckrodt will no( be responsible for damages 
raultingfrom meof or reliance upon this information. 

Emergency Phone Number: 314-982-5OOO hlrllinckrodt. Inc., Science R o d r r s  Division. P.O. 608 51. Pyis. KY & t .  

ISOPROPYL ALCOHOL 
PRODUCT ID ENTTFI CATION: 

Synonym% 2-propanol; sec-propyl alcohol; icopmpanol 

Formula U S  No.: 67434 

Molecular Weight: 60.10 

Chemical Formula: (CH3)2 CHOH 

Hazardous Ingredients: Not applicable. 

PRECAUTIONARY MEASURES 
WMSlSG! R A W . W L E  UQLID. HARWFUL IF 
WALLOWED OR I . W B D .  AlTEcTs CEZFIRAL .NERVOUS 
SYSTZLH. CIUSES I ~ A T I O N .  

Keep away from hu t ,  spa& and flame. 
Keep container closed 
Use with adeqpte ventilation. 
Avoid breathing vapor. 
Wash thoroughly after handling. 
Avoid contact with eyes, skin and clothing. 

EMERGENCY/FIRST AID 

If sanllmd, givlc water to drink. Induce vomiting if medial help 
is not immediately available. Never giyC anything by mouth to an 
unconscious pemn. If inhaled, rem- to fresh air. If not 
breathing, give artificial respiration. If breathing is difficult. 
give oxygen. In case of contact, immediately flush skin or eyes 
with plenty of water for at  least Is minutes. In all ca sa  call a 
phyzician. 
SEE SE(TCI0N 5. 

DOT Hazard Class: Flammable Liquid 

SECIION 1 Phvslcal D a h  

Appearance: Clear, colorlccs liquid. 

Odor: Rubbing alcohol. 

Solubility: Infinite in water. 
Boiling Point: W C  (1Wi;). 
Melting Point: -8YC (-128.F). 

Specific pnvity: 0.79 
Vapor Density (Aril): 2.1 
Vapor Pressure (mm Hg): 33 @, 2OT (ski;) 
Evaporation Rate: (n-BUAC = 1) 2.83 

SEmo N Z Fire and Emlos ion InfonnatiQg 

Fire: 
Flammable Liquid 
Flashpoint: 1TC (53.F). (closed cup). 
Autoignition temperature: 3WC (7WF). 
Flammable limits in air, 96 by volume: 
lek 2.0; uel: 12.0. 

Explosion: 
A b  flash point, vapor4 mixtures arc explosive within 
flammable limits noted above. Contact with strong oxiduen may 
cause fire or explosion. 

Fire Extinguishing Media: 
Water spray, dry chemical, r l m h d  foam, or carbon dioxide. 
Water spray may be used to keep tire exposed containen mol. 

Special Information: 
In the event of I fire, wear full protective clothing and 
MOSH-approved self-contained breathing apparatus with full 
facepiece operated in the pressure demand or other positive 
pressure mode. Water may be used to flush spills away from 
exposurcs and to dilute spills to non-flammable mixtures. Vapors 
a n  flow along surfaces to distant ignition source and flash 
back. 

SECllON 5 Resctl vity Dm 

Stabi l i ty  
Stable under ordinary Eonditions of use and stonge. Hut and 
sunlight can contribute to instability. 

Hazardous Decomposition Products: 
Toldc gases and q ~ ~ n  such as carbon monoxide may be released in 
I fire involving isopropyl alcohol. 

Hazardous Polymerization: 
Will not occur. 

Incompatibilities: 
Heat, flame, strong oxidizers, acetadehfle. chlorine, ethylene 
osde, hydrogen-palladium combination, hydrogen peroxide-sulfuric 
acid combination, potassium tee-butolidc, hypochlorous acid, 
isocyanates, nitmfonn, phosgene. oleum and ptcchloric acid. 

SECllON 4 tcak/SDiII D i swsa l  fnf ormatloq 

Remow all soufces of ignition. Ventilate area of leak or 
spill. Clean-up personnel require pgtective clothing and 
respiratory protection from vapors. Small spilb may be 
absorbed on papr towels and evaporated in a fume hood. Allow 
enough time for fumes to clear bood, then ignite paper in a 
suitable loution away from combustible materials. Contain and 
recover liquid for reclamation d e n  p i b l c .  Larger spills, 
and lot sizes a n  be collected as hazardous waste and atomized . 
in I suitable RCRA approvcd combustion chamber, or absobed 
with vermiculite, dry sand, earth or similar material for 
disposal as hazardous waste in a RCRA appmvcd facility. 

Ensure compliance with local, state and federal regulations. 

. 

NFPA Ratings: Health 1 Flammability 3 Reactivity 0 

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



Effective Date: 07-13-87 Su&rcdcs 09-13-85 

Inbslstlon: 
May c a w  initation of the nose and thrwt. Eqmsun to high 
concentntioni h u  a namtic effect; p d u d n g  ijmptom8 ol 
dmuainey headache, staggering, uncodousncrr and possibly 
death. 

Ingestton: 
May cause dmstineas, unconrciourncy and death. 
Gistlointatinat pin, c n m p  nausea, vomiting, and dirnha may 
also KSIJ~I. nr single lethal dose for a human adult - about 250 
mlr (SAX Sixth Edition). 

Skin Contact: , 
Hu a delattin( artion d the skin that a n  uusa irritation. May 
c a w  imtation with a stindng effect a d  burning sensation. 

Eye Contact: 
Vapon may irritate the eyu. Splubcr may cause lcvcn 
lmtation. pariblc corncrl bum and rp dunrp. 

Cbroalc Exposum 
Prolonged conuct 4th skin may c r u u  mild irritvbn, dryin& 
cricking, or mntm dermatitis may develop. 

AggrevrMoa d R..rdsting Coodltioar: 
Persons with pnIxirt ing skin dirordcn or eye problems or 
impaired respintory function may be more susccptible to the 
effects of the substance. 

Inhalation: 
Rem- to fmh air. Uno( bmthin$, 
mpintion. If breathing b dlllkult, 
physician. 

Ingestion: 
Give n t c r  to drink. lnducc vomiting i f  medical help no$ is 
immcdirtely available. N m r  g k  anything by mouth to an 
unconscious person. Get medical attention immediately. 

Skln Exposure: 
Remaw any contaminated clothing. Wash skin 4 t h  soap or mild 
detergent and water for at least IS minutes. Get medical 
attention i f  irritation develop or pcnirts. 

Eye Exposure: 
Wash eyes with plenty dwrtcr for at least 1J minutes, lifting 
lower and upper ryelidr oCdOnrfiy. Gat medical BttCntbIb 
immcdirtely. 

c, TQ&&RY D m  (RTECS, 1982) 

On1 ret l.DS 5840 ln- Skin nbbit LO% 13 
gm/kg. Inhalation nt Leu): 16W ppm/EH. Mutation references 
cited Aquatk Toddty nting 'Itm96: 1ooO.10 ppm. 

artilwal 
o w n .  Call a 

Airborne Exposure Umltr 
-OSHA Permissible & p w c  Umit (PEL): 
400 IJPm W A E  
h C G l H  Threshold Umit Value WV): 
400 ppm V A ) ;  ppm (STEL). 

Viatilation System: 
A system of kcd 8d/Or  pncnl exhaust b rccocamendcd to kerp 
e m p b p  crpauru below the Airborne expoturn Limits. Loat 
exkruu mntilrtbn Is pnonlly prcfemd bcausa i t CM contd 
the emissions d tha contaminant at its souece, prrnnth( 
d i r s i o n  of it into the genenl vork am. Pluro d e r  to the 
ACGlH document, 'lnburtdal Ventilation, A Maowl of 
h m m c n d c d  Pncticd, most recent edition. lor details. 

Personal Resplraton: (NIOSH Approved) 
If the 'ILV ir cxcecdcd 4 lull facrpicce chemical artridge 
respintor may& wrn, in pnenl ,  up to thr mudmum wc 
concrntntion specified by the respintor supplier. Alternatkly, 
8 supplied air full facepiece respintor or aidincd hood may be 
worn 

Skla Reteetho: 
W a r  lmpclviau pfotcrtiw clothin& indudin# boots, #lows, lab 
cast. apron or mvcnh to prevent skin coatact. 

Eye Pmtcctloa: 
UU chcmkrl dety &o@u 8ad/or a full faa rhkld when 
spiubing & poubblr.cOaucr Ianw should not k *om when 
WOrLing with thh IMt8dd. Maintah 8p wulr lad 
qukkdnncb hdlirkr in mu& r m  

Protect rpinct physkd drmap. %or0 ia 8 cod, dry 
wril-rontiirtcd toc8tion, rmy  from any area whrn thr lire h w r d  

from OJdLing mtedak Containen should be bonded rad pwndad 
for Innsfan to d d  statk sparks. Stomp and ULC a c w  -I4 
be f% Smoking arms. Use noa-spddng rvpa took and equipment. 

aUy k IcuIe. or d~t8ched stonp & pfWf6Id. hpnte 



Material Safety Data 

NITRIC ACID, 70% 
PROD Urn IDENTIFI CATION 
Synonyms Aqua FonL; &otic Acid; Nitric Acid 70% 

Formula CAS No.: 7697-37-2 

&folecular Weight: 63.00 

Chemical Fonula: HNO3 

Hazardous Ingredients Not Applicabk 

PRECAUTIONARY M EASURES 
DASCER! .STRONG OXlDlLf R C O M A f f  WlTH 
OTHf R MATERIAL MAY CAUSE FIRE 
CORROSlW. UQLID AMI .MIST -USE S m R E  BLaVS TO .UL 

ISHALED. IhHALATION .MAY -USE LUNG DAWAGC 

Do not get in eyes, on skin, or on clothing. 
AwIC 5rcathing mist. 
Use only aith adequate ventilation. 
Wash thoroughly after handlin6 
Kcep from contact with clothing and other combustible materials. 
Do not SIOR n u r  combustible materials. 
Store in a tightly closed container. 
Remove and wash contaminated clothing promptly. 
This substance is classified as a POISON under the Fedenl Caustic 
Poison Act. 

BODY nssm .MAY BE FATAL IF SW~UU)IYTD. H A R M ~ ~ I  IF 

EM E RG ENCY /FI RST A ID 
In case of contact, immediately flush skin or eyes with plenty of 
wter for at l a s t  1S minutes. If zwllouled, DO NOT IIYDUCE 
VOMMSG! Give large quantities of water or milk if available. 
Never give anything by mouth to an unconscious person. If inhaled, 
remove io fresh air. If not breathing, give rttificicirl 
respiration. If breathing is difficult. give oxygen. In all cases 
?all a physician. 
iEE SECnON S. 

DOT Hazard Class: Oxidizer 

- 
Appearance: Clear, cdorlcsr to slightly yellow 
liquid. 

Odor; Suffocating acrid. 

Solubili& Infinite in water. 

Boiling Point: 12TC (U1F) 
Melting Point: -34% (-29‘0 
Specific Gnviy 1.41 

Vapor Oensity (Air = 1): 2-3 approximately 
Vapor Prrscurr (mm Ha 62 @ 2VC (WF) 
Evspontion Rate: No infonnation found 

E X i 

FIR: 
Not combustible, but substance is a strong oxidizer and its h u t  
d M i o n  with reducing agents or combustibles may cause 
ignition. Cla IUCI with metals io rrleosc flammable hfllogcn 
012. 
Explosion: 
Reacts erplaivcly with combustibk o rpn ic  or readily oxjdizabk 
materials such u: lrcoho&, turpentine, c h a m 4  organic 
refuse, metal powder, hydrogen sulfde, etc. 

Fire Edinguisbing Media: 
If inmlvcd in a fire, use mater spny. 

Special Informatioo: 
Inc rusu  the flammability of combutiblc, organic and readily 
oxidizable materials Ia the t n n t  of8 lire, w r  full 
protcctk clothing and NOSH-apprwcd scIC.containcd breathing 
rppantus with full faccpicce opcntcd in the pressure demand or 
other p i t &  prcrrure mode. 

ON 3 Resctlvltv D a a  

Stsbilitr: 
Stable under ordinay conditions d usc and s t o n e  Containers 
may butst when huted 

Hazardous Deoompositioa Pmdudr 
When h a t e d  to decornpitiocl, emits to& nitrogen oxida fumu 
a d  hydmgcn nitrate.. Will cuct with water or umm to produce 
h u t  a d  to& and corrorivc fumcr 

Hazardous Polymerirotloo: 
Will not occur. 

Incompstibilitier: 
A dangerously powcrful oddizing agent, concentrated nitric Kid 
h i nmmpt ibk  with most subrc~nrrr, erpeCi.lly strong b u a .  
mcrrlli po”dcrr, carbiidcr, bfllogco suuidc, turpentine, and 
focnburtiblc oqpnia 

Lolate or cnclw the uca of the k.lr or spill. Clun-up 
personnel should wur protcaivr chhing mod respintory 
quipment su iubk  for to& or cpnorivC fluids or nprs 
Small Spi lk  flush with water a d  aeutnlizc with alkaline 
material (soda ash, lime, ctc). Ssnr with e x e s  water. 
brpcr spills JIM! lot s u a :  Neutrali  with llkdinc material. 
pick up with mbsorbcnt material (sand, urtb. vermiculite) and 
d i  in a RCRA-apprwcd waste facility or sewer the 
ncutraltcd rluny with excs+r water if loul ordinance allow. 
P d d t  forced vcntilatioo to dhipate  f u m u  

Reportable Quantity (RQ)(CWA/CERCU\) : IOOO Ibs. 

EMurc mmplianca with local, state aod fcdcnl rcgulationr 

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

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



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

Iohalatioo: 
conainl  Inhalath dnpon can aw bruthing diffkultia 
and l a d  to p u m o n h  and pulmocuty edema, whkh may k fatal 
Other symptom m y  Include 
the ncsc, thrort, and respinlory tnct. 

Inges#oa. 
Corraint Srrlkuing nitric acid a n  auu immediate p i n  and 
b u m  al the mouth, thnwt, a0ph.p~ a d  prtdntucinal tnct. 

SWO cootart: 
Cormin! Cm aw ~ d n -  pin, and ~n skin bums. 
Comatntcd d u t b a r  c a w  deep ulccn and stain skin a yeW 
orpllow-bnr*1edor. * 

Eye cocltrrt: 
Con0rk.l Vapon rm idtatins a d  may awa d a m p  to tk. 

Cbrwk Expoaum 
Lang-tcm exporun to canantntcd vapors may auu ccrrrioa d 

chokhg, and initation d 

splrrhr may auu m n  bum and permanent 8p damre 

g tern rrpaur+c rh$nn awr dw to the conorin 
pcopcrt YE dth.rid 

-tho d ~ d l o #  Cd.dltloor 

lllon s u q l t i b h  to t k  CRCcrr of tbi wrbrtancr. 
Pemcu with pnurbtlng skin dLocdrn or eye diruU m y  k 

,. . 

Ventllrth System 
A quem d local and/or pncd crhrust h ncommendcd to keep 
em- uporvrw kkr tha Ai- Expown U m i u  k a l  
u h a w  nntktion h pmnl ly  preferred kauu it a n  control 
the cmiuiionr of the contaminant at ig mum, pmnling 
dirpCniOn of it into the pried work 0- PI- d e r  to the 
ACGlH documant. 'Industrial Vcntilath, A Manual of 
lbmnmcndrd Pncticu', m a t  m n t  edition, for &tails. 

Personal Rcrplntm (NlOSH A p p d )  
U the TLV b ertecdtd, wear a supplkd air, fufl-frcCpicrc 
rarpintor, drlind kod, or ull-tained breathing appantu 
Nitric wid L an oddter and should not -me in contact with 
artridpr and anniuen that contain oxidizable materials, such 
W ~ h t d c l u d  

SW. Rotutloo: 
W a r  hcnp.nkur pmCrcth &thin& i d d i n g  hot& gbt& lab 
coat, a p m  01 connlb to p m n t  skin mtKt 

i. 



Mallinckrodt Hdlinckrodt providea the information contained herein in goal faith but 
makes no representation as to itr comprehen*venerr or accuracy. 
Individuals m i v i n r  thw information muat e x a h  their independent 

hl.lllackrodl m&o no reprewmtarlonr. or wmmnrla. dlh. . q r a  w 
Inptlcd, dmcrclunIablUty. lltnrrr lor padkular purpose with res@ lo 
the InlormaIba sal forth herdm 01 IO the product IO whkL the Inlormatloo 

judgment in detennrning ita appropci.teneu fora particular p u p .  relen. Accordingly. Mailtnckradt wi l l  not be roponr(bk for damages 
resulting Con use d w  d a n c e  upoa ibis Inlormarlom. Material Safety Data . 

Emergency Phone Number: 314-982-5000 Mallinclvodk Inc.. Se icnc~Ra)~~~ Division. P.O. Boa M. Puis. KY 43061. 

SULFURIC ACID 96% 
PRODUCT IDENnFI cAnoN; 
Synonyms Oil of Vitrid 

Formula CAS No.: 7664-9%9 

Molecular Weight: 98.07 

Chemical Formula: H2SO4 

Hwrdour Inpdieptr: Not applicable. 

S C n O N t  P m  
Appunnce:  Colorless, oily liquid. 

odor: odorleu. 

Solubiliy Infinite @ WC 

Boiling Point: ca. 31WC (SWF) 

Melting Point: CL -1CC (6’F). 
Specific G n w y  1.84 
Vapor Density (Air * 1): c 0.3 @p 2S-C (TPF) 
Vapor P r w u m  (mm HI): 1 @p 146% (ZWrF). 

Stabill@ 
Stable under ordinary conditions of usc and storage. 

Hazardous Decomposltloa Products 
To& fumes d oxides d sulfur. Will mct with water or slum 
t o  produce toxic and con0siVe f u m u  Ruar with urbonatec to 
gencntc carboa dioxide gas, and with c).lnidu and sulfides to 
form poironou hydrogen Vnidc and hflrogea sulfide 
rrcpectivcly. 

Ewpontion lLtc No information found. 
. 

Hazardous Pdymrrlutloa: 

SErnQN2 Flreall 
. Will not occur. P R E C A W N A R Y  MEASURES p Emloslon e a t l o q  

Iocompatibllltles: 

oxides and hydrides, stmng orddiig and rcdudng apnu  and 
many other reactin substance& 

Pi re: 
Not combustible, but substance k a stmrg ordduer and i u  h u t  
of reaction with reducing agenu or combustibles may caw 
ignition. R ~ a r  with m a  metal8 rrlusing flammable, 
potentially crplocive hydmgen gu 

DANCCR! CORROSIVE UQWD AUO MIST 
CAUSE smm BUWS TO ALL BODY nssm mr BE FATAL 
IF SWALu)HpD. WHNL IF IPRCWD. INWAITON MAY 
OIUSE LUNG DA..GC 

Do not gst in eycc. on skin, or on clothing 
Do not bra the  mist. 
Keep container d d .  Exploslon: I 

OK only with adequate ventilation. 
Wash thomughly after handling 
This substance i8 clusified as a POISON under the Federal Caustic 
Poison Act. 

MERGENCY/pIR ST AID 

In all  we^ call a phyrician. In case of contact, immediately 
flwb skin or eye6 with plenty of water for at least ts minutes. 
If mll-4 DO NOT INDUCE VOMIl”G1 Give large quantitiu d 

inhalcd, r r m m  to fresh air. If not breathing, give artificial 
mp in tbn .  If breathing is difficult, g k  oxygen. 
SEE SECTION 5. 

buer, matcri4 haloFcas metal ,+idy 

N 4 bok- Infomaljpg 

Nor combustible, but substance k 8 strong oxidizer and itr h u t  ~ i k ~  and COKr lulring Or rp iud liquid with dirt, 
of reaction with reducing agents or combwtiblu may cause 
ipition. 

Fire Extlngulshlng Media: 
Dy chemical, foam or a h o n  dioxide. Water spray may be used to 
keep fire exposed containen cool. 

In the M n t  of a lire, wear full protcctivc clothing and 
MOSH-apprcMd 

pressure mode. 

mrmiculite, titty-litter or other inert absorbent. C4Kr 
spill with d i u m  b i c a h a t e  or rod. rrh and m u  Qua-up 
pcmnncl  require pmtecck clothing and respintory 
P d e b  Ncutnrued may be 
containerized and dispacd in a RCRA a p p d  waste dispocrl 
facility. Flush area d @I with dilute cod. ash solution and 
discad to sewer. 

Rcpottabk Quantity (RQXCWA/CeRCU) : loo0 Ib r  

&sure pnpl iancc  with local, stat? and fedenl regulations. 

Special Iofonnation: 

bmthing rppontuc with full 
wstcr. NMr @ anflhing mouth Io unconrious pmn. If facepie- opentd in the p-urr demand or a h e r  p i t h  

DOT Hazard Class: Corrosive Material 

NFPA R e t l n g s  Health: 3 Rammabiliy: 0 Rcactiviy: 2 Other: Water 

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



EkIih Date: 10-21-86 Superrcdu SULFURIC ACID 96% 

Inhalation: 
Inhalation pmducu darnaging ellcar oa the mucous mcmbn.nes a d  
upper resfinlog Irut. May awe lung edema. Symptom m y  
include irritation d the IIOSC and thmrl, and labored breathing. 

Ingestion: 
CorrwiVC. Srnlkwing can cause WHW burns of the m t h ,  
throat, and stomach, krding to death. Cln cause SOIS ah&, 
vomiting. diarrhea. 

Slrlr Coatact: 
Corrorhn. SymQtonis d redness, pin, and KVCW bum a n  occur. 

Eye Contrek 
Cordve. Splashes can C ~ U K  blurred VWM, redncy p i n  and 

ChrQnic Exposure 
Long-term erpocun IO mist or npon may C~UK d a m p  (0 teeth. 

Agpvr l io r  d Pn+xlstiag CMdltloar 
Pcnocu 4 t h  prettisting skin dirordcn or eye probkm or 
impin f  rrrpinto~~ k n d k a  may k IWK suucptibk to tbr 
ctlec~s d the rubstance. 

KVCm I h u C  bums. 

InhrlalioM 
Remove (0 fresh dr. U nol bmthk& &e artilkid 
respintion. If breathing h d i h k ,  give oxygen. Call a 
physician. 

Ingestion: 
IImllawcd, DO NOT inducc vomiting. Givc large quantities 
of ntcr or milk W awilrbk. all a physician immediately. 
Nevcr gin anything by mouth to an unconrci011~ p e w .  

Skin Exporurr: . 
In caw deontad, immediately flush skin with plenty d n l c r  
Cor at kasl 15 minutes whik r r m d n l  contaminated clolhing 

Eye Exposurr: 
Wash eyes with pknly d n l e r  lor 11 ku( I S  minutes, lining 
k w r  and upper ejelidr d a l l y .  Get medical attention 
kmedirtcly. 

and rhw. all a physkian 

GLl3xKn-i (qna, 1982) 

On1 nt LDU): 2140 mg/kg. Inhalation Guinea Pig 
~a 18 mg/mx 

6- 

Alrbrar Exporun U m i t r  
-OSHA hrnirrEbk eclpkru~ ulah (Pa): 
1 m g / d  P A )  

1 m ~ m 3  WA) 
-ACOIH ' t l ~ d b d d  h i t  V d u ~  (TLQ 

Ventilatloa System: 
A system d kal and/or pncnl exhaust is recommended lo keep 
rrplsor rrpavrrr kkrr the Airborw &pomre hi& bd 
exluur( wa~Wlt/q) ir pmnWy p k r r s d  b m u r  it a n  conid 
the emissions d the contaminant at its tourn, pmcnting 
dispcnlon d it into the p n e n l  work IKI. Mearc relet to the 
ACGlH document, *Indusl~al Ventilation, A htanual d 
Rccommcndcd Pnc tka .  mort recent edition, lor details. 

Personal Respimtorr: (NIOSH Approved) 
Ir the TLV is tntedcd a ruu bmpkce chemical canridge 
mpintor may k worn, la pncnl, up to 100 times the I L V  or the 
l u r i r u m  use eonentntbn rpccirtCd by the respintor supplier, 

'whkbcnr is ku. Alternatively, a supplied air lull racepiece 
respintor or airlined bood may be wrn. 

Wear impcrvlous pro(c*k clolhing, includina boalr, glover, lab 
COB(, apron or connlh to pmcnt skin contact. 

Eye Protection: 
h e  ebemkal uCecy pggka and/or a lull lace shield where 

. splashing b porribk.Coatrrc knscs should no( be worn when 
rwlJ*( 4th thin mate& 
qukkdrencb lrtilitkr in wrk are& 

. 
. Slrln Proleellon: 

Wntain eye wub fountain a d  

Stom in a cool, dty, ventilated slonge area with wid 
mislrnl lkon a d  dninage. Plotect from phpical damage. 
Keep ou( d d i m  runligbt d awry from bul, water, and 
incompatible materials. Do not n s b  out container and use i t  lor 
aher purpose$. Wbm diluting, alwrp add the wld to nkr. n m r  
add n t c r  lo the add. 

. 



ecology and env i ronment ,  inc. 

HAZARD. EVALUATION OF OIEHfCALS 

Chaaical Noas Date 10-9-86 Gasoline 
M]T Nuan/U.N. No. Flammable liquid UN1203 Job NO. FP5000 
CAS N u o r .  8006-61-9 

References C ~ s u l t u d  (circle): 
NIOSH/OSHA Pocket Cuido Varschuersn Hcrck Indor Hotordlinr Chris (Vol 11) 
Toxic a d  Hezatdoua Safoty  Hwunl ACCIH Other t SaX 

Chcaicol Properties: (Synonyms: Petrol. Motor spirits 
Charicvl Formla Mixture of hydrocarbons Halaculnr Ueiqht 

Pwaicvl State liquid s l a i l i t y  ( ~ ~ 0 )  insoluble Boil rnq Point 39-204OC 
flo6h Point -5O0F Vapor Prosruro/Dsnaity /3-4g/l Fraetinq Point N/A 
Specific Gravity gre%$g 1 Odor/Odor Threshold Plannublo Limits 1 34%. 
Incaapstabil i t ira Strong oxidizers 

Bioloqicd Properties: 
TLV-TWA 300 ppm PEL Odor Characteristic aromatic 
IOLH HUIMll Aquatic Rat/Housc 

Rout8 of  Expoaure Inhalation, Dermal 
Cotc'inqon X Tarotoqon Mutagen 

- 

Hendl im Recannrndatione I (Personal protcctivo manured 
Protective goggles, gloves, masks in heavy exposures to vapors. 

Honitorinq Rcconmendations: 
Combustible gas 02 meter-lined filter to prevent leaded gasoline from 
contaminating the elements, and HNU for air monitoring. 

Dispoaal/Waste Treatment: 

Health Hazards a d  f irat Aid8 
Inhalation - remove to fresh air, administer 02 if needed 
Ingestion - use stomach wash followed by saline catharsis. 

SvrPtoarr Acute: dizziness, unconsciouness, hyperemia, CNS depression 

Chronict Dermatitis, Pulmonary - edema. 



ecology and environment, inc. 

MARD.fvKuATIoN OF OlQlIeALS 

chomic.1 NMM Tetraethyl Lead h t 8  

001 Nur/UoN. No. UNL649 Job No0 
-or 78-002 

Incapatrbi]it$oa Strong oxidizers, sulfuryl chloride, potassium 
permanganate, heat 

H d l   in^ R*anundat ion. I (Pmrsanal protectirm waurru) 
Avoid dermal contact and use APR with HEPA fiter for particulate concentration 
Greater than 0.1 mg/rn> 

Modtorim Rccarrsnditionr: 
Soil samles. mini-rad for particulate monitoring 

Oiamaal /Yaato Treatm~nt t 
Drv chemical, CO, fine exstinguisher - will degrade to tri-ethyl lead, - 

extremely toxic substance 

h l t h  Hazards and f irat Aid: 
Extremely poisonous - Seek medical attention for significant contact. 

s m t m a r  b t . 1  hypotension, hypothermia, pallor, nausea, halucinations, 1 convulsions, CO~PP, eye irritation 

QIronic: Insomia, tremors, hears irregulatities. 



~ualuutrr~ua puu .i2qw.i laded p a p A ~ i i  

chemical P a c t  Sheet. Version 3 

The i n f o r u t i o n  i n  t h i s  shee t  a p p l i e s  t o  workplace exposure r e su l t i nq  from processing, 
lvnufrc tur ing ,  r t o r i n q  or hondl'inq and is not designed f o r  t h e  population a t  larqe. Any 
gene ra l i za t i on  beyond occupat ional  exposures should not be made. T h e  best i n d u s t r i a l  hygiene 
p rac t i ce  is t o  maintain concen t r a t i ons  of all chenicals a t  l e v e l s  aa  low aa  is p rac t i ca l .  

v: Lead, CAS 7439-92-1; l a ad  carbonate, CAS 5 9 8 - 6 3 4 1  l ead  ch lor ide ,  
CMi 77S8-95-4; l e a d  monoxide, CAS 1317-36-8; l e ad  su l f i de .  CAS 1311-87-0; and others .  

-: C.I. Plqment' Metal 4 ,  C.I. 77575, h a d  f lake .  Whole lead, Litharge and others .  

llses: Tank linings, piping and o the r  c h e i c a l  reac t ion  equipPent; petroleum ref in inq;  
manufacture of gaaoline a d d i t i v e s ;  pigments f o r  pa in t ;  s torage  batteries,  so lde r  and 
fU8 ib l i  alloyat r a d i a t i o n  shielding.  and others .  - . '  

-: Bluish white t o  s i l v e r y  grey s o l i d  ( h a d  metal). 

MPI:: None. 

B a k a v i a r i n :  Insoluble.  

-: 

-: 

-: 

Averaqe 8 hour exposur8 -- 0.0s m q / d  ( l r a d l .  

AVerAge 10  hour day or  4 0  hour we8k exposure -- 0.1 m q / d  ( l e a d ) .  

Averaqe 8 hour u p o s u t e  0- 0.15 mg/m3 ( l ead )  . . .  

. . m: Blood-lead level is a good ind i ca to r  of t o t a l  l ead  exposure, Current OSHA r egu la t i ons  
requi re  that if an indiv idual  h a s  a blood-lead l e v e l  g r ea t e r  than or  equal t o  . O S 0  mq l ead  
per 100 m l .  blood, h e  or she  musz be removed from a l l  exposures t G  lead and cannot recurn 
t o  t b e  exposure envirorment u n t i l  t h e  blood l e v d  f a l l s  t o  . a40  mq l ead  per L O O  m l .  b lood 
or less, 

.- 

-8 

:-: Lead i s  a cumulative poison. 
eventua l ly  reaching a poin t  where  symptoms and d i s a b i l i t y  occur. Lead dus t  c a r r i e d  home 
on contaminated c lo th ing  can r e s u l t  i n  r rposure  and synptoms i n  o ther  f a m i l y  members. 
Standards only pro t ec t  f o r  i nha l a t i on  exposure. Extra pcacautions should be taken i f  s k u  
8rposure &so occurs. 

-: The e f f e c t s  of exposure t o  fumes and d u s t s  of inorganic lead  may not develoF 
quickly. sylpptolps may include decreased physical  t i thess,  f a t i que ,  s l e e p  d is turbance ,  
he8dach8, achinq bonesr and muscles, cons t ipa t ion ,  abdominal pams and decreased 
dpp8ti te .  These e f f e c t s  a r e  reported t o  be r eve r s ib l e  i f  exposure ceases. Inha la t ion  of 
h r q e  amounts o f  lead may lead t o  se izures ,  coma and death. 

a: My cause i r r i t i a t i o n .  

w: nay a u r e  i r r i t a t i o n .  

-8 See e f f e c t s  l i a t e d  f o r  inhalat ion.  Inqes t ion  of l a rge  amounts of lead  may 
lead  t o  seizures, coma and death, 

Increasing amounts can bui ld  up in  t h e  body 

-: 

Lead can accumulate i n  t h e  body over a period of time. 
lower levels can cerult i n  a b u i l d  up of lead i n  t h e  body and noce Severe symptoms. 
u y  i n c l u d e  anemia, pale skin. a blu8 l i n e  a t  t he  gum margin# decreased hond-grap 
s trenqfb,  ahdominal pain, severe cons t ipa t ion ,   MUS^^, vamitinq. and p a r a l y s i s  o f  t h e  
Wrist jo in t .  Prolonged exposure may a l s o  r e s u l t  i n  kidney damaqe. I f  t h e  nervous system 
iS affected. usual ly  due t o  very hiqh exposures, t h e  r e su l t i ng  e f f e c t s  include severe 

not always complete. Alcohol inqes t ion  and physical  exer t ion  nay b r i q  on syaptoms. 
COntinUOUS exposure can r e s u l t  i n  decreased f e r t i l i t y .  Elevated lead  exposure of e i t h e r  
F . ten t  before Freqnancy can increase  t h e  chances of miscocriaqe or  b i r t h  defec ts .  
Exposure of  t h e  mocher during pregnancy can cause b i rch  ae€ects. 

Therefore, lonq term exposures t o  
These 

* headache, convulsions, coma, delirium and .death, I n  non- fatal casesr recovery is slow and 

* ? r e ~ r e d  by t h e  Bureau of Toxic Substance Assessment, New York S t a t e  O e p r t n e n t  of Health. 
For an explanat ion of the 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  N e u  York Sta te  Oeprrcment of Health. 

.. . . .  . .  .. 



UbUUnnan: m e  peraon t o  fresh air,  Give a r t i f i c i a l  respiraton u needed, Get m d i u l  

W A r  

&gar Mnw eyes with plenty of water for tJ minotes. Seek a d i d  at tent ionr  if necessary. 

m x  If p r s o n  i s  conscious, give uater. Seek medical at tent ion,  

---: Wbole blood lead l eve l s r  circnlatinq plum./erythrocpte l e d  concentration 

attent ion  M i  a t  el y . 
W a s h  area with pleay of soap ud water. m e  uty  c o n t r h t e d  clothing. 

ra t io ,  orine AtA. and erythrocyte protoporphyrin f luorescent rfcroro~py u y  all be useful 
i n  monitoring o r  uuss ing  lead espomre. Chelating aqents sucb u derate disodium 
&cim ud pnicilluine arm generally usefu l  in the therapy o f  acute lead 
i n t o x i f i a t i o n .  

Onrral: Not combustible. I t  expoad t o  t i rer  may r d e u e  tox ic  fmes o r  sulfur and lead 
oxides . 

-: 
self-contained breathing apparatw with a f u l l  facepiece and operated in por i t rve  pressure 
mode. 

Use extinquiaher appropriate t o  burning .aterial. When f igbtinq fir!, wear a - 
*a &&it Reacts vio len t ly  with potusi l l .  

r a  A r p f d r  Excessive beat. - 
-: Store'fn an area away fram beat and keep rep8rate f r a  potusim. 

-a Adequate vent i la t ioa ,  riaks, r b ~ n r s  .nd eyeuub s ta t ions  should be 
pt  w ided . 
nJ1 body r o c k  clothing abould be worn including bump caps or hard haes, rubber gloves, 
and eye protection. b p l o y n s  sbould rout ine ly  vasb their skin  thoroughly and change 
clothing at the end of each work s h i f t .  

: 

-3 Far 1 - v ~  uu to 0-3 & use a supplied- air respirator, a 
i fyin9 resprrator w i t h  hipb-efficiency 
use a r u p p l i d - a i r  respi ra tor  operated' 

a9 resp i ra to r  with high ef f ic iency 
use any of t h e  above w i t h  a f u l l  
C supplied- air rerprratoc o p r a t e d  in a 
1 use a ~ y p .  c supplied-asr respi ra tor  

use a self-contamed breathmnq apparatus 

posi t ive  pressure mode, LpT 1 c r U  UQ to I00 
witb a f u l l  Lacepie- omrated in  a posi t ive  pressure d e ,  for Icvclq ar-- 
-3 or '" aP** a@ 
w i t b  full facepiece opra ted  i n  a p o s i t i v c p c e s s u r e  mode or a combination Typa C 
supplied- air respi ra tor  wi th  an auxi l iary  self-contained b r e a t h ~ n g  app8fatusr boeh with a 

a&sa use a respi ra tor  w i t h  high-efficiency particulate f i l t e r s  or  an escape s e l f- con t a ined  
breathing apparatus. 

i t 8  compounds are present. 

Lull f a a p i e c e  and operated i n  a p o s i t i v e  pressure d e .  far - a m a m  a c antaarnatcd 

W $ ~ ~ M U S :  tlo eating,  driaking, or poking in a r e u  where the dusts or fumes o f  lead or 

Get  all workers out o f  spi l l  are.. 
respiratora. If s p i l l  is a solution cover with ahsocknC ud shovel in to  suitable container. 
If S p i l l  i s  in  powder form, V~CUU whenever po8sible t o  avoid raisinq dust by sveeping or  
blouing. 

POL more inforrat ion:  

Put on neee8ury protect ive  e q u i p e n t  including 

Place i n  suitable container. ?or final disposal  contaef your reqional of f i ce  of t h e  
. Hew Yort Sta te  Department of Environmental Conremation. 

- 

Cont8ct t h e  Industrial Rygienist or  Safety Officer  a t  your varkrite o r  t h e  ku York Sta te  
D e p r t r e n t  of Health, Bureau of Toxic Substance Anaessment, 2 University Place, Albany, 
N w  York 12203. 
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Group/Site Nos.: lV7 
Site Na#: F.S.A. 
Revision No.: 0 
Date: 4-24-89 
Page No.: 3 of 11 

Section 3.0 -- Project S u r r a r y  

FIork Plan Group: K 
Site No.: 7 
Site Name: Pirefighting School Area 
Site Description: 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 EabitatIBiota Survey - X Overall Physical Reconnaissance - 
- 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 

Seismic Refraction 
Seismic Reflection 

- En-34 - X EM-31 - 
- X Magnetometry - 
- Very Low Frequency 

M y t i c a l  Screening (check all that apply): 
- Field Analyses: 
- X Soil Headspace Analyses: Planned Number of Samples - 110 

- Soil Gas Analyses : Planned Number of Samples - 
- X Laboratory Analyses: 

PUNNED " B E R  OF SblBLgS CATKGOIUES OF ANALYSES 
Surface Water - - X Volatile Organic Compounds 
Sed imen t 
Soil - 39 - X Phenols 
Groundwater - 3 - Organophosphorus Pesticides 

Trip Blanks 

- X Polynuclear Aromatic Eydrocarbons - 

Chlorinated Herbicides 
Carbamates 

- 3 Duplicates - 
- - 
- Field Blanks 

Rinsate Blanks - 
- Other 

- X Pesticides/Polychlorinated Biphenyls 

- 11 Metals 
- Gross Alpha 

X Total Recoverable Hydrocarbons - 



Section 3.0 -- Project Summary (Continued) 

Phase I1 -- Characterization 

Surface Water - 
\ - Sediment 

Soil 30 * - 
3 Groundwater - 

PLANNED " B E R  OF SAMPLES 

- Air 
Biota: 

- Flora 
Fauna - 

Group/Site Nos.: W7 
F.S.A. Site Name: 

Revision No.: 0 
Date: 4-24-89 
Page No. : 4 of 11 

4 
3 

Field Blanks 3 
Rinsate Blanks - 3 

Duplicates - 
Trip Blanks - 

- 

I 

CATEGORIES OF ANALYSES 
X Pesticides - X Purgeable Aromatics - 

- X Base/Neutral Ektractables - 
- X Acid Extractables - 

- X Purgeable Halocarbons - X Polychlorinated Biphenyls 
X Total Recoverable Hydrocarbons 
X Metals 

- 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 Halogens 
X Sulfur 
- X .  Ignitability 
- X Cation Exchange Capacity 



Group/Si te Nos. : IV7 
Site Name: F.S.A. 
Revision No.: 0 
Date: 4-24-89 

i peee No.: 5 of 11 

Section 4.0 - Project Organization and Responsibility 

The overall organizational structure €or this site is discussed in Section 4.0 
of the GQAPP. 
are listed below: 

Site-specific designated personnel and their responsibilities 

Site Manager: 
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 Heasuremnt 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 



* Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aroma tic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable 

Hydrocarbons 
Phenols 
Arsenic 
Cadmium 
Ch r ami um 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Laboratory Analyses 

Volatile Halogenated 
Hydrocarbons 

Volatile Aromatic 
Hydrocarbons 

TCL Purgeables + xylene 
TCL B N A s  
TCL Pesticides 61 PCBs 
Total Recoverable 

Hydrocarbons 

TCL Metals: 
Aluminum 
Antimony 
Arsenic 
Bar iun 
Beryl1 ium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/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 80201602 
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 7421/239.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA J47W245.1 

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

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

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

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

N/M N / M  N / M  N/M'  

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

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

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

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

Nickel 
Selen i um 
Silver 
Sodium 
Thalli urn 
Vanadium 
Zinc 

Cyanide 
Toc 
fiardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 
PH 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Halogens 

Demand 

Sulfur 
Ignitability 
Cation Exchange Capacity 

Field Parameters 

PB 
Specific Conductance 
Temperature 
Dissolved Oxygen 

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

S 
s/w 
S 

W 
W 
W 
W 

EPA 6010/200.7 
EPA 77401270.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 784V279.2 
EPA 6010/200.7 
EPA 6010/200.7 

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

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

EPA 1010 
EPA 9081 

ASTH D-129-64 

Field 
Field 
Field 
EPA 360.1 

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

N/H N/H N/H N/H 
N/A N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H' 
N/H N/H N/M N/H 
N/H N/H N/H N/H 
N/M N/M N/M N/M 

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

N/M 
N/ H 
N/M 

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

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

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

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

No Modifications 

Section 7.0 -- Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 
. 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 GOAPP. 'Site-specific accuracy, precision, completeness, and detection 
limit criteria are presented in Section 5.0 of this SQAPP. Modifications to 
any other of the analytical procedures are described.below: 

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

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

No Modifications 

Section 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 

0 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 
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Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 14.0 -- Procedures Used to Assess Accuracy, Precision, and 
Completeness of Data 

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

Modifications to these procedures - 

No Modifications 

Section 15.0 -- Corrective Action 

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

No Modifications 

Section 16.0 -- Quality Assurance Reports to Management 

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

No Modifications 
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Appendix A - Additional Personnel Biographies 

Personnel assigned to this site investigation 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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Section 3.0 -- Project Summary 

Work Plan Group: K 
Site No.: 20 
Si te  Name: 
Site Description: 

Pier Pipe Leak 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 Hydrologic Assessment 

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

Seismic Refraction 
Seismic Reflection 

- EM-34 - EM-31 - 
- Magnetometry - 
- Very Low Frequency 

Analytical Screening (check all that apply): 
- Field Analyses: 
- X Soil Headspace Analyses: Planned Number of Samples - 100 

- Soil Gas Analyses : Planned Number of Samples - 
- X Laboratory Analyses: 

PLANNED NWiBER OF SMPLES CATEGORIES OF ANALYSES 
Surface Water - - X Volatile Organic Compounds 
Sediment 
Soi 1 
Groundwater 

- X Polynuclear Aromatic Hydrocarbons - 
X Phenols - 20 - 

7 - Organophosphorus Pesticides 
2 - Chlorinated Herbicides 
- 

Duplicates - 
Trip Blanks - Carbamates - 
Field Blanks - - X Pesticides/Polychlorinated Biphenyls 
Rinsate Blanks 
Other 

X Total Recoverable Hydrocarbons 
X Metals 

- - 
- - 

- -Gross Alpha 
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Section 3.0 -- Project Summary (Continued) 

Phase I1 -- Characterization 

PUNNED " B E R  OF SAMPLES 
3 Surface Water - Air - Duplicates - 

Biota: Trip Blanks - 2 

Fauna - - 

- Sediment 
Soil 
Groundwater 

15 Flora - Field Blhks 2 - 
Rinsate Blanks 2 3 - 

CATEORIBS OF ANALYSBS 
X Pesticides . - X Purgeable Aromatics - 

X Purgeable Halocarbons - X Polychlorinated Biphenyls - 
X Total Recoverable Bydrocarbons 
X Hetals 

- X Base/Neutral Extractables - 
- X Acid Extractables - 
- Polynuclear Aromatic Bydrocarbons Cyanide 

Additional analytical categories are 

- 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 

identified below: 

- x PB 
X Percent Moisture 
X Grain Size 
X BTU Content 
X Ash Content 
X Total Balogens 
X Sulfur 
X Igni tabili ty 

- 
- 
- 
- 
- 
- 
- 
- 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. 
are listed below: 

Si te-specif ic designated personnel and their responsibilities 

Site Manager: 
TedTask 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 -- QA/QC Objectives for Measurement Data 
Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. 
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 
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Analyte Hedia Hethod No. d P C DL 

* 
Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable 

Hydrocarbons 
Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Laboratory Analyses 

Volatile Ealogenated 
Hydrocarbons 

Volatile Aromatic 
Hydrocarbons 

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

Hydrocarbons 

TCL Metals: 
Aluminum - Antimony 
Arsenic 
Barium 
Beryllium. 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Hagnes i um 
Manganese 
Mercury 

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

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

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

EPA 8010/601 

EPA 8020/602 
EPA 8240/624 
EPA 8270/625 
EPA 8080/608 

EPA 418.1 

EPA 6010/200.7 
EPA 6010/200.7 
EPA 7060/206.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/2OO. 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 J47W245.1 

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/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/U 
N/U 
N/H 

N/H 
N/H 
N/H 
N/U 
N/H 
N/H 
N/H 

N/H 
N/H 

rain 

N / n  

N/H 

N/H 

N/H 
N / n  

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/ t 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/H 

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

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

u/n 

N/H e 
N/H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 
Nit! 
N/ H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/U 
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Analy te Media Method No. A P C DL 

Nickel 
Seleni urn 
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 
Demand 

_ _  
PI 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Halogens 

Sulfur 
Ignitability 
Cation Exchange Capacity 

Field Parameters 

Ptf 
Specific Conductance 
Temperature 
Dissolved Oxygen 

s/w 
s/w 
s/w 
s/ w 
s/w 
s/w 
s/ w 
s/w 
s/w 
W 
W 
W 
s/w 
s/w 
s/w 
W 
W 
W 
S 
S 
S 
S 
S 

S 
s/w 
S 

W 
W 
W 
W 

EPA 6010/200.7 
EPA 7740/270.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 7841/279.2 
EPA 6010/200.7 
EPA 6010/200.7 

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

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 

Field 
Field 

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

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

N/M N/M ' 

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

N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M' 
N/M N/M 
N/M N/M 
N/M N/M 

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

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

Field N/M N/M N/M N/M 
EPA 360.1 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 

* 
Wi td 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 -- Fieldvork and Sampling Procedures 

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

No Modifications 

Section 7.0 - Sample Custody 

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

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

Audit Type Prequency/Date Description 

To Be Determined 

e '  
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Section 13.0 - Preventive kintenance 

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

No Modifications 

Section 14.0 - Procedures Used to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and Completeness of data 
are presented in Section 14.0 of the GQAPP. 
are described below: 

Modifications to these procedures . 

No Modifications 

Section 15.0 - Corrective Action 

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

No Modifications 

Scction 16.0 - Ouality Assurance Reports to kmagemmt 

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

To Be Determined 
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Section 3.0 -- Project Suuary 

Work Plan Group: 
Site No.: 

K 
21 

Site Name: 
Site Description: 

Sludge at Fuel Tanks 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 
Wysical Survey  (check all that apply): 

X HabitatIBiota Survey - X Overall Physical Reconnaissance - 
- X HNu/OVA Surface Emission Survey - 
- Radiation Survey - 

Asbestos Survey (in Rubble) 
X Hydrologic Assessment 

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

En-34 - X EM-31' - 
X Magnetometry - 

Very Low Frequency - 

M y t i c a l  Screening (check all that apply): 
- Field Analyses: 

- Seismic Refraction 
- Seismic Reflection 

- X Soil Headspace Analyses: Planned Number of Samples 100 
Soil Gas Analyses : Planned Number of Samples - - 

- X Laboratory Analyses: 
PuNfmD " B K R  OF W L g S  

Surface Water 

CATEORIBS OF ANALYSES 
X Volatile Organic Compounds - - 

Sediment - 
37 - Soil 

- X Polynuclear Aromatic Hydrocarbons 
- X Phenols 

11 - Organophosphorus Pesticides Groundwater - 
3 Duplicates - 

Trip Blanks - 
Chlorinated Eerbicides 
Carbamates 

- 
- 

Field Blanks - - X Pesticides/Polychlorinated Biphenyls 
- X Total Recoverable Eydrocarbons 
. - X Metals 
- -Gross Alpha 

Rinsate Blanks - 
- Other 
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Section 3.0 -- Project Summary (Continued) 

Phase I1 -- Characterization 

PLANNBD N"Bl3R OF SAMPLES 

- Air 
Biota: 

Surface Water - 
- Sediment 

4 
3 

Duplicates - 
Trip Blanks - 
Field Blanks 3 
Rinsate Blanks 3 

- - 27 Flora 
9 Fauna 
- Soil 

Groundwater - - 

CATEGORIES OF ANALYSES 
X Pesticides - X Purgeable Aromatics - 

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

. X Acid Extractables - - X Metals. 
- 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 Halogens 
- x Sulfur 
- X Ignitability 
- X Cation Exchange Capacity 

a -' 
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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. 
are listed below: 

Site-specific designated personnel and their responsibilities 

Site Hanager: 

TeadTask 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 Heamrerent ita 

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. 
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 
Procedures 
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Analyte Media Method No. A P C DL 

* 
Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable 
Hydrocarbons 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Laboratory Analyses 

Volatile Halogenated 
Hydrocarbons 

Volatile Aromatic 
- Hydrocarbons 

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

TCL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Cal c i um 
Chromium 
Cobalt . 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

s/ w 
s/ w 
s/w 
s/w 
s/w 
SIW 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 

S/W EPA 8010/601 

S/W EPA 8020/602 
S/W EPA 82401624 
S/W EPA 8270/625 
S/W EPA 80801608 

S/W EPA 418.1 

S/W EPA 6010/200.7 
S/W EPA 6010/200.7 
S/W EPA 7060/206.2 
S/W EPA 6010/200.7 
S/W EPA 6010/200.7 
S/W EPA 6010/200.7 
S/W EPA 6010/200.7 
S/W EPA 6010/200.7 
S/W EPA 6010/200.7 
S/W EPA 6010/200.7 
S/W EPA 6010/200.7 
S/W EPA 6010/200.7 
S/W EPA 7421/239.2 
S/W EPA 6010/200.7 
S/W EPA 6010/200.7 
S/W 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 NIM 
N/M' N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 

N/M 

N/M 
N/M 
N/M 

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

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

N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M . 
N/M N/M N/M N/M 

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

N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/H 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M .N/M 
N/M N / H  N/M N/M 
N/M N / H  N/M N/M 
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Analyte Media Method No. A P C DL 

Nickel 
Selenium 
Silver 
Sodium 
Thal 1 i um 
Vanadium 
Zinc 

Cyanide 
Toc 
Bardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

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

Demand 

Sulfur 
Ignitability 
Cation Exchange Capacity 

Field Parameters 

s/w 
s/w 
s/w 
s/v 
s/w 
s/w 
s/w 
s/w 
s/w 
W 
W 
W 
s/w 
s/v 
s/v 

S 
s/v 
S 

EPA 6010/200.7 
EPA 7740/270.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 78411279.2 
EPA 6010/200.7 
EPA 6010/2OO. 7 

EPA 9oio1335.2 
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 0-808-81 
EPA 325.3 

EPA 1010 
EPA 9081 

ASTH D-129-64 

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

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

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

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

N/H 
N/H 
N/H 
N/H 
N / K  
N/H 
N/H 
N/H 

N/H 
N/H 

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

PB 
Specific Conductance 
Temperature 
Dissolved Oxygen 

W 
V 
W 
W 

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/M 

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

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 -- 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 Hodifications 

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-speci€ic 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 

0 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 Prequemcy/Date Description 

To Be Determined 
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Section 13.0 -- Preventive Maintenance 

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

No Modifications 

Section 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. 
Modifications to these procedures are described below: 

No Modifications 

Section 16.0 -- Quality Assurance Reports to Management 

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

No Modifications 
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Appendix A - Additional Personnel Biographies 

Personnel assigned to this site investigation whose biographies do not appear 
i n  the GOAPP 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 PENSACOLA 

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

• 
VITH PENSACOLA 

.' 

C-l 



mas. ' statu. 
Pabitat Sciantitic M a w  Common Mar statu. ?Q?WC(or ?MI US- 

Aciponsar oryrhynchus 

Ethoostoma histrio 
Fundulus jonkinsi 

noxostoma carinaturn 

Ammocrypt. aspcolla 

Lopisostous spatula 

AMPHIBIANS AND REPTILES 

Alligator mississippiansis 
caratta carott. caratta 
Chelonia mydas mydas 
Darmochalys coriacoa 
Dryurchon cocais coupari 
Ecotmochalys imbricata 
Oophorus polyphorus 

--- 

GCAptOmyS pulchra 

Lopidocholys e 
Ran. araolata aaropus 
nacroclamys tammincki 
- 

nustoh vison lutansis 
Pocomyrcus polionotus 

trissyllapsis 
Trichachur manotus 

latirortris 

-- 

Atlantic sturgoon 
Crystal dartor 
Harolquin dartor 
Salt marah topminnow 
Alligator gar 
Rivor rodhocso 

harican Alligator 
Loggorhoad turtlo 
Graon turtla 
Laatharback turtlo 
Eastorn indigo m a k o  
Hawksbill turtlo 
Gophor toctoiso 
Alabama map tuctlo 

Atlantic ridloy 
Florida gophor frog 
All'igator snapping 

turtlo 

Florida mink 
Pocdido Koy boach 

Wast Indian manatoo 
rouao 

Ursus amaricanus floridanus Florida black boar 

U 
U 
P 
U 
U 

R 
n ?  
n ?  
n 

n ?  
P 

P 
U 

n ?  
P 
SR 

U 
W A  

W A  

ssc UR 2 Gulf coast, astuacino 
T UR 2 Frosh wator 
ssc ?rash wator 
ssc Salt, trash, brackish wators 
ssc Brackish, Crosh, salt water 
ssc Crash wotor 

. ssc T(S/A) Swamps, marshas, ponds 
T 
e 
E 
T 
E 

ssc 
ssc 

P 
ssc 
ssc 

T 

E 

T 

T 
e 
E 
T 
E 
UR 1 

e 
UR 2 
UR 2 

UR 2 
E 

E 

UR 2 

Ucina, coastal 
Urino, coastal 
Marina, coastal 
Open aroas naar wator 
narina, coastal 
Sandy coastal plains 
Swamps, atroama, marshor, 
ponds 
Marina, coastal 
Sand hill couunitias 
Swamps, marshas, ponds 

Torrastrial habitats 
Baach dunos 

Atlantic and Gulf coasts 

Titi swamps 
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Appeadix C (Cont). 

c3 
I 
w 

scientific UW Co-n Warn Statu8 f f iMC(or FDA) US- Habitat 

BIRDS 

Charadrius relodus 
Charadrius alexandrinus 
Dendroida dorinica 

Dendroica ki rtlandii 
Haematopus palliatus 
Egretta rufescens 
Egretta caerulea 
Egro t ta thula 
- GCUS canadensis pcatonsis 
Falco peregrinus tundrius 

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

s todda rdi 

- 
- 

Vermivora bachranii 
Campephilus principalis 

Sterna anti lla rum 
Hycteria arecicana 
Rostrhamus sociabilis 

Piping Plover 
Snowy plovor 
Stoddard's yellor 
throatod warbler 

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

Southeastern kestrel 
American oystorcatcher 
Bald eagle 
Osprey 
Brown pelican 
Red-cockaded 
woodpecker 

Bachmann's warbler 
Ivory-billed 
woodpecker 

Least tern 
Wood stork 
Snail kite 

falcon 

INVERTEBRATES 

P 
P 
P-u 

U 

U 

e-u 
e-u 
e-u 
U 
n 

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

U 

U 

U 
U 
U 

T 
T 

E 

SSC 
ssc 
ssc 
ssc 
T 

E 

T 
ssc 
T 
ssc 
ssc 
T 

E 

E 

T 
E 

E 

T 
u R 2  
u R 2  

E 

u R 2  

T _.  

u R 2  

E 

AC 
E 

. E  
E 

E 

E 

Opon dry, sandy beaches 
Open dry, sandy beaches 
Wooded habitats 

Wooded habitats 
Coastal habitats 
Proshwater/coastal wetlands 
Preshwa te r/coas ta 1 wet lands 
Freshwater/coastal wetlands 
Creshwa to c wot lands 
Winters on coasts 

Open pine forests, clearings 
Opon coastal beaches 
Pino tocests/coastal hahitat 
Near water 
Mangrove trees, coasts 
Cavity neats/old pine stands 

Wooded habitats 
Wooded habitats 

Coastal habitats 
Freshwater/coastal wetlands 
Freshwater/coastal wetlands 

Copris gopheri Scarab beetle P uR 2 Associated w/Gopher Tortoise 
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Sciontitic maw Habitat 

PLANTS 

Chrysopsis gorsypina 
cruisoana 

Drosora intormodia 
Epigaoa roponr 
Kalmia latitolia 
Lilaoopsir carolinonsir 
Lilium iridollao 
Pinguicula planitolia 
Polyqonolla macrophylla 
Rhododoadron austrinum 
Sarraconia loucophylla 
Sarracenia 
stowartia ~alacodnodron 

- 

Cruiso'a goldon-astor P 

Spoon-leavod aundow R 
Trailing arbutus u 
Hountain laurol u 
Carolina lilaoopsis R 

Chapman's buttorwort U 
Largo-loavod jointwood R 

Whito-top pitchorplant R 
Swoot pitchorplant U 

Panhandlo lily u 

Oraago araloa U 

Silky CaDOl1ia u 

E 

T 
E 

T 

E 

RE 

T 
E 
E 
E 

E 

UP 1 

UR 2 
UR 2 
UR 2 
UR 1 
UR 5 

UR 2 

Coastal dunon 

Aquatic hibitats 
Dry, acid, sandy soil 
Rich, moirt, shady woods 

Black, mucky roil8 

Sand piao-oak icrub 
Hoist, woody habitatr 
Opon acid bogs 
Acid bogs/slaah pino woods 
Slopos of woodad cavinos 

E I 

T I 

UR 1 = 

UR 2 = 
U R S  = 

FDA = 
r w w c  = 
usrws - 

Endangocod 
Th rea tonod 
Under roviow, for ?adoral listing with 8ubstantial ovidonco in existonce indicating at loast SOD. 
dogroo of biological vulnorability and/or throat. 
Under roviow, ,inrutticiont biological data availablo. 
Candidato rpecior, but taxa har provon to bo mor. uidosproad than was proviourly boliovod and/or 
thoro apocior that aro not aubjoct to any idontitiablo throat. 
Florida Dopartmont ot Agriculturo. 
Florida Gam. and Froshwator firh Commission. 
U.S. Fish and Wildlito Sorvico. 



Appendix C (Coot.) 

Bas. = 
R = Rosidont. 
w = Migrant. 
SR = Suspoctod rosidont. 
P = Possiblo rosidont duo to available habitat; survoy roquired. 
U = Unknown, survoy required. 
N/A a Not expectod to occur on tho NU pensacola facility. 

Status of spocios on tho N U  Ponsacola facility. 
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Section 3.0 -- Project Summary (Continued) 

Wase I1 - Characterization 

Surface Water - 
Sediment 

27 

9 
- Soil 

Groundwater - 

X Purgeable Aromati - 

PLAIWBD " B K R  OF SAHPLES 

Air 
Biota: 

- Flora 
Fauna - 

CA- OF ANALYSES 
X Pesti - S 

4 
3 

Field Blanks 3 
Rinsate Blanks 3 

Duplicates - 
Trip Blanks - 

- 

ides 
X Polychlorinated Biphenyls 
X Total Recoverable Eydrocarbons 
X Metals 

- - X Purgeable Halocarbons 
- X Base/Neutral Extractables 
- X Acid Extractables 
- Polynuclear Aromatic Eydrocarbons - X Cyanide 

- 
- 

Additional analytical categories are identified below: 0 
Gross Alpha - 

X Total Organic Carbon 
- X Eardness (water only) 
- X Alkalinity 

- 

X Total Suspended Solids - 
(water only) 

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

- X 5-day Biological Oxygen Demand 

X Dissolved Oxygen (in field) - 

X Chemical Oxygen Demand - 

- x Pa 
- X Percent Moisture 

X Grain Size 
- X BTU Content 
- X Ash Content 
- X Total Ealogens 

- X Ignitability 
- X Cation Exchange Capacity 

- 

X Sulfur - 

G.? c 0 1 4 Q 
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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 Manager: 
TeadTaslt 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 Measurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. Detection limits for screening and 
quantitative analyses are presented in Section 9.0 of the GQAPP. 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. 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 
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Analyte . Media HethodNo. A P C DL 

Volatile Organic Compounds 
Polynuclear A r o a a  tic 

Pesticides 
Polydrlorinated Biphenyls 
Total Recoverable 
Hydrocarbons 

wrocarbons 

Phaols . 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Volatile lialogenated 
Eydrocarbons 

Volatile Aroaatic 
Eydrocarbons 

TCL Purgeables + xylenes 

TCL Pesticides & PCBs 
Total Recoverable 
Eydrocarbons 

BNAs 

.TCL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryl1 i urn 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Hagnesium 
Manganese 
Mercury 

s/v 
s/v 
s/v 
S / V  

s/v 
s/v 
SIV 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 

s/v 
SIV 
s/v 
s/u 
s/v 
s/v 

s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 

-- 

EPA 8010/601 

EPA 80201602 
EPA 82401624 
EPA 8270/625 
EPA 8080/608 

EPA 418.1 

'EPA 6010/2OO. 7 
EPA 6010/200.7 
BPA 70601206.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
BPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 742V239.2 
EPA 6010/200.7 
EPA- 6010/2OO. 7 
EPA 747V245.1 

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/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/H 
N/U 
N/H 

N/H 

N/H 
N/H 
N/U 
N/H 
N/H 
N/H 
N/ I4 
N/ I4 
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/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/ 

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, 
N/H 

- 
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