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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 Buildings 649 and 755 (Site 30) 
located at the Naval Air Station (NAS) in Pensacola, Escambia County, 
Florida. 
Inc. (E & E) for the Southern Division, U.S.  Navy, Naval Facilities 
Engineering Command, under Contract No. N62467-88-C-0200. The work plan 
has been developed based on information and file documents provided by 
the Navy, and on information gathered by E C E during preliminary site 
inspections conducted during January of 1989. 

This work plan has been prepared by Ecology and Environment, 

E 6 E has developed a phased approach for performing the NAS Pensacola 
site investigations. Phase I (Field Screening) is directed toward 
identifying the principal area(s) and primary contaminants of concern at 
a site, thereby providing a mechanism for focusing of the sampling and 
analytical efforts during subsequent phases of the investigation. Phase 
I1 (Characterization) is directed toward the formal confirmation and 
quantification of the full spectrum of site contaminants (if any), 
thereby allowing determination of whether further investigation is 
warranted. Thus, the necessity of implementing Phases I11 and IV 
(Extent Delineation) will be dependent on the results of Phases I and 
11. Phases 111 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 t o  

support the screening and evaluation of potential remedial alternatives. 
The main objectives/advantages of this phased approach are as follows: 
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o Efficient identification of those sites where environmental 
contamination has actually occurred as a result of past and/or 
present operations, thereby allowing non-contaminated sites to be 
eliminated from the program in the most environmentally sound, 
cost-effective, and timely manner possible; 

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

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

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

The final 

If 
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2. SITE DESCRIPTION 

Site 30 consists of two buildings (649 and 755), which were formerly 
metal plating facilities, and an adjacent wetland area. The site is 
located on the eastern portion of NAS Pensacola between Murray Road and 
the golf course (see Figure 2-1). The wetland is a headwater of a small 
creek that discharges to a paved drainage ditch west of the Chevalier 
Field Complex. The main channel of the paved ditch extends from near 
the intersections of Moffit and Murray Roads and dischargesinto an 
outlet to Bayou Grande, north of Chevalier Field (see Figure 2-2). The 
confluence of the creek from Site 30 is at approximately the mid-point 
of the paved ditch. 
numerous other storm water outfalls to the paved ditch. Runoff from a 

number of sites, including Sites 9 ,  10, 23,  25, 27, 29, 31, and 3 4 ,  may 
potentially have an affect on water quality in the paved ditch. 

In addition to the creek discharge, there are 
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3. SITE HISTORY 

Building 649 was utilized from the 1940's to the 1950's as a Tin-Cadmium 
plating operation. Fifteen tanks, ranging in size from 200 to 500 
gallons, contained tin, cadmium, and cyanide laden solutions. The 
contents of these tanks were allegedly emptied each month into the ditch 
east of the building. A 250 gallon tank containing 
l,l,l-trichlorethylene (TCE) was ,also emptied into the ditch during the 
1940's and 1950's. In the 1960's and 1970's the tin-cadmium operation 
was replaced by a magnesium treatment line.. The 15 tanks contained 
nitric acid, phosphoric acid, caustics, potassium permanganate, 
de-greasers, and chromate solutions. These tanks were drained monthly 
or less frequently into the ditch. Plating operations at Building 649 
ceased in the 1970's (NEESA 1983). 

Prior to 1962, concentrated cyanide solutions were drained into drums or 
into a tank truck, taken to the Building 709 plating shop, and disposed 
into the sanitary sewer. 

From 1962 until the shop closed down in 1970, concentrated cyanide 
solutions were drained into steel drums. The drums were stored by 
Building 3215, loaded onto a Navy boat, and disposed of about 15 miles 
offshore in the Gulf of Mexico. 
solution were disposed of each year (Geraghty and Miller [G & M J  1984). 

About ten drums of concentrated cyanide 

Building 755 operated as a plating shop during the 1960's and 1970's. 
Fifty tanks, ranging in size from 50 to 200 gallons, contained solutions 
of nickel, silver, lead, tin, chromium, and other metals. These tanks 
were drained each month into the ditch east of the building. 
operations at Building 755 ceased in the 1970's (G & M 1984). 

Plating 

3-1 
[Bold items enclosed in brackets denote changes from original text) 

recycled paper 
rvo log~  und mririmnlenq 

' /  



During the Verification Study performed by G & b! in 1984, four sediment 
samples were collected from the drainage ditch that plating solutions 
were drained into (see Table 3-1). 
toxicity, and were identified to contain low levels of cadmium (10 to 20 
ug/L), magnesium (500 to 1,700 ug/L), and copper ((10 to 20 ug/L). The 
buildings were not investigated and no samples were analyzed for TCE. 

These samples were analyzed for EPA 

The Verification Study concluded that the drainage ditch was a 
groundwater discharge zone, and that pollutants introduced to it would 
be confined to the water course. 
contaminants have been either immobilized in sediments or have been 
discharged to Bayou Grande. 
the site be conducted (G d l¶ 1984). 

The study stated that plating waste 

It was recommended that no further study of 
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TABLE 3-1 

EP TOXICITY RESULTS FOR 
S E D I m  SAMPLES COUECTED 

DURING SITE 30 VERIFICATION STUDY 
Results in ug/L 

Parameter 
Sample Number 

D1 D2 D3 D4 

Tin 
Cadmium 
Magnesium 
Chromium +6 
Nickel 
Silver 
Lead 
Copper 
Cyanide 

<5000 

20 

1000 
<10 
<loo 
< lo  
<loo 
(10 
<1 

<5000 

10 
800 

<lo  
<loo 
< lo  
<loo 
(10 
<1 

<5000 

10 
1700 
(10 
a 0 0  

(10 
(100 
(10 
(1 

<5000 

50 
500 

(10 
(100 
<lo 
(100 
20 

<1 

Source: G & M 1984 
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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 &. 1988). 
ranges from 55' Fahrenheit (F) in the winter t o  81' F in the summer. 
Although the annual temperature range is fairly stable, actual daily 
values can be more extreme, ranging from less than 7' F in the winter to 
more than 102' F in the summer. 
approximately half of the days during the summer months and can cause a 

The average annual temperature 

Thunderstorms occur during 

10' to 20' F drop in temperature in only a few minutes (Wolfe -- et al. 
1988). 

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

Evaporation rates are also highest in 

Wind velocities are generally moderate except during thunderstorms 
(Carlisle 1960). 
southerly during the summer. 

produces a daily clockwise rotation of the surface wind direction near 

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

0 
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the coast, commonly known as the sea-breeze effect (Flood and Associates 
1978). Hurricanes and tornadoes are infrequent but can cause 

substantial damage to the nearshore environment. 
passed within 50 miles of Pensacola since 1980. 

Six hurricanes have 
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5 .  BIOLOGICAL RESOURCES 

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

natural or semi-natural (plantation) condition, primarily in the western 
portion of the facility. 

The 

5.1 Regional Biological Resources 

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

The north Florida 

-- 

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

Two other community types may be found in the western portions of the 
NAS Pensacola facility. 
communities. 
bottoms in recent geologic times. 
dominated by Pinus palustris (longleaf pine), Pinus elliottii (slash 
pine), and Serenoa repens (saw palmetto). Flatwoods communities also 
occupy areas of low depressions and small creeks and drainage courses, 
but the overstory vegetation is usually replaced by Taxodium ascendens 
(pond cypress) Clif tonia 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)(Volfe -- et al. 1988). 

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

Primary overstory vegetation is 

Sandhill communities are found in dry soils which are lower in fertility 
than flatwoods soils. The overstory of this community type is dominated 
by - Pinus palustris (longleaf pine), Quercus laevis (turkey oak), - Q. 
narilandica (bluejack oak) ,  Q. stellata (post oak ) ,  ahd 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 
Harch of 1986 (Navy 1986). 

- - 
The understory is dominated by Diospyros virginiana 

The more 

These habitats were 

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

Much of the geological material 

In combination with high 
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areas of perched groundwater. 
groundwater seepage escapes into well-defined stream channels called 
steepheads as found near Site 30. 
of perched groundwater conditions results in the formation of wetland 
bogs, as found near Sherman Field. 
characterized by herbaceous plant species as described in the sections 
above for flatwoods and sandhill communities. Most of these communities 
and other vegetative communities east of Sherman Field have been 
considerably altered by development on the base that has changed surface 
and/or groundwater flow (NEESA 1983). 

In areas with relatively steep slopes, 

In gently sloping areas, the presence 
a 

Wetland or seepage bogs are 

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

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

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. Thirteen of these species are endangered and seven are 
species of concern (see Appendix C). In March 1986, the Navy conducted 
a survey and found 23 species of birds on the NAS Pensacola facility. 
The Navy recorded moderate size rookeries of the great blue heron, and 

A literature search reveals 250 possible bird species associated 
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found large numbers of nesting osprey in the southwestern portions of 
the NAS Pensacola facility. Because of the large number and diversity 
of habitats found around the facility and considering that the survey 
was conducted during a predominantly non-mating season, it is likely 
that there are more species of birds using the facility and surrounding 
waters as feeding &d nesting sites than have been found. 

Reptiles and Amphibians. 
only four out of a possible 30 species of reptiles and amphibians 

During the 1986 survey conducted by the Navy, 

associated with the area were identified on the NAS Pensacola facility, 
none of which are endangered. 
that the presence of the gopher tortoise, Gopherus polyphemus, can most 
likely be found in suitable habitats on the western portions of the 
facility (see Appendix C). Host all of the reptiles and amphibians that 
may be found on the facility can be expected to use the surface water 
bodies in some stage of their life cycle. Any contamination of surface 
water bodies can be detrimental to existing populations of reptiles and 
amphibians utilizing that water body. 

A recent check of the FNAI files confirms 

5.1.2 Aquatic 
Freshvater. 
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 
Seaotilus atromaculatus (creek chub), Gambusia affinis (mosquitofish), 
and Etheostoma sp. (darters). Birds, mammals, reptiles, and amphibians 
that associate with aquatic habitats may also be found in and around 
those sites with surface waters (Wolfe et al. 1988). 

Little is known of the flora and fauna inhabiting the 

-- 

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

The habitat type is usually dominated by 

A biota survey of these and other potential habitat areas 

5-4 
[Bold items enclosed in brackets denote changes from original text] 



Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. 
primarily of Thalassia testudinum, Syringodium filiforme, and Halodule 
beaudettei. 
been historically mapped and very little is known of their composition, 

locality, or aerial extent. 

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

These grassbeds are composed 

Seagrass beds in the area surrounding the facility have not 

Grass beds of unknown species composition 

An examination of historical aerial photographs 

Plankton. The only existing study of the phytoplankton and zooplankton 
in the waters surrounding the NAS Pensacola facility was conducted by 
the Navy in March of 1986. 
low in productivity (as compared to other Gulf coast estuaries), and 
mainly dominated by the diatoms Navicula tripuncata, Bacteriastrum spp., 
Chaetocerus spp., Thalassionema nitzschoides, and Hemiaulus spp. The 
zooplankton is primarily dominated by Calonoid copepods and benthic 
invertebrate larvae. This study is very limited by the fact that 
samples were collected with undefined methods and only during the early 
spring. This sampling protocol does not define population fluctuations 
that are characteristic of low population abundances commonly found in 
estuaries during the summer months. Examination of the zooplankton data 
results in the same conclusions. 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. 

The phytoplankton has been characterized as 

Benthos. Marine soft-sediment communities are found adjacent to the 
northern, eastern, and southern areas of the NAS Pensacola facility in 
Pensacola Bay. 
along the perimeter of the facility, surveys at nearby sites by the 
Florida Department of Environmental Regulation (FDER) and the Navy have 
described the benthic communities within Pensacola Bay as a whole. 
FDER collected benthic samples in most of Pensacola Bay and found that 
the sediments were dominated by polychaetes (Aricidea spp., Capitella 

'Although no intensive benthic surveys were conducted 
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spp., various spionids and Haploscoloplos spp.) and bivalves (Anodontia 
- alba and Tellina spp.) during most of the year. FDER samples collected 
along the wastewater treatment plant outfall show a drastic drop in 
species abundance and diversity close to the sewage outfall (Navy 1986). 
This indicates that the benthic community may have been negatively 
influenced by the sewage outfall. 

Samples collected by the Navy (1986) indicate a lov 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. Howtver, 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 seven cartilaginous fish species (Cooley 1978). 
The 13 most abundant species were spot (Leiostomus xanthurus), pinfish 
(Lagodon rhomboides), atlantic croaker (Micropogonias undulatus), gulf 
menhaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli), 
longspine porgy (Stenotus caprinus), silver perch (Bairdiella 
chrysoura), southern hake (Urophycis floridana), inshore lizardfish 
(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout 
(Cynoscion arenarius), and spotted hake (Urophycis regia) (Heil 1988). 

Early studies of Pensacola Bay have identified 180 

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. A moderate amount of 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). 

The dominant finfish species in terms 

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

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

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

The 

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

Threatened and Endangered Species. 
endangered species (listed in Appendix C) have been identified in the 
vicinity of the NAS Pensacola facility. Many rare, threatened, and 
endangered species are associated with the wetland or bog habitats found 
on NAS Pensacola. A total of 57 occurrences for six plant species were 
recorded in an inventory conducted by FNAI (1988b) of the NAS Pensacola 
facility (see Appendix C). Host of these plants were found in the area 
around Sherman Field and habitats to the west. 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 
Several aquatic and terrestrial habitats are identified in the Site 30 
area. 
the steephead swamp, the creek that flows from the swamp, and the paved 
ditch that flows into Bayou Grande. 

The site consists of the land area from Building 649 southeast to 

The terrestrial community around Building 649 is comprised primarily of 
cultivated grass and woody shrub species. Immediately southeast and 
adjacent to the site lies a steephead swamp vegetated by scrub oaks, 
buttonwood, sweetbay, star anise, spiked cat brier, and possibly some 

cypress species. The understory appears to be dominated by palmettos, 
yucca, and woody shrubs. 
support many species of birds, amphibians, reptiles, fish, and mammals. 
A creek, which forms at the base of a culvert along the southeast side 
of the swamp, flows southeasterly towards a paved ditch. 
vegetated primarily by herbaceous plants and grasses, however, a dense 
woody shrub canopy is found along the banks of the creek in some places. 
The same fauna associated with the steephead swamp may be found 
associated with this habitat as well. 

This habitat is relatively undisturbed and may 

This creek is 

The paved ditch is vegetated primarily along the banks by grasses and 
woody shrubs. 
the paved ditch, although it is assumed that the ditch is no longer an 
impermeable barrier. Along the western side of the paved ditch lies a 
heavily wooded sand pine scrub community. The overstory in this 
community is dominated by oak species with woody shrubs in the 
understory. This area of Site 30 may be used by many faunal species as 

There does not appear to be any vegetation growing within 

a feeding area and as a migration corridor between different habitats; 
species associated with aquatic habitats may use this site as an area of 
nesting . 
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The wetland area at the mouth of the paved ditch, just before Bayou 
Grande, has been primarily undisturbed by base development activities. 
The flora and fauna associated with this habitat are unknown at this 
time. However, it is expected that the dominant vegetative types are 
hardwood tree species, herbaceous plants, and freshwater wetland 
grasses. Fauna associated with wetlands, principally vading birds, 
reptiles, and amphibians are expected to be found on this portion of 
Site 30. 
habitat as a feeding area or as a migration corridor to other nearby 
habitats. 
cormunities may be affected by discharges from Site 30. 

Species associated with nearby habitats may also use this 

The nearshore portions of Bayou Grande and associated marine 
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6 .  SURFACE WATER HYDROLOGY 

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

General Occurrence and Significance of Surface Water 

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. 
Bay, however, some small intermittent streams discharge into Bayou 
Grande to the north from Sherman Field and Chevalier Field (USGS 1970a 
and b). 

Discharge is mainly to the south into Pensacola 

The southwestern and northern portions of NAS Pensacola contain areas of 
freshwater wetlands. 
the intersection of the water table with the land surface. These 
systems are defined by and dependent upon a dynamic water-cycle, with 

. periodic inundation and exposure corresponding to seasonal fluctuations 
in the water table. 

These are particularly sensitive areas formed by 
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The discharge of surface waters into Pensacola Bay, Bayou Grande, and 
the coastal wetland areas presents the potential for transport of 
contaminants into these systems. This could have a significant impact 
on seagrass and other sensitive plant communities, as well as on shell 
fishing, recreational fishing, and swimming in these coastal zones. 
Discharges, either through the surface water or groundwater, into 
wetland areas found on-site could also have a significant impact on the 
biotic communities that are dependent on those habitats. 

6.2 Site-Specific Surface Water Hydrology 
As previously discussed, the investigation of Site 30 vi11 include 
assessment of the drainage system within which it is located. The study 
will focus primarily on the swamp south of Building 649, the creek which 
drains the area to the paved ditch, and the paved ditch north of the 
creek confluence and to the Bayou Grande outlet. 

The paved ditch carries a significant portion of the runoff from the 
eastern interior of NASP Pensacola to Bayou Grande. The major'ity of 
surface runoff entering the system is via a man-made storm drain network 
which serves the western side of the Chevalier Field complex and other 
urbanized areas in the vicinity. The drainage system serves to remove 
concentrated runoff which is largely attributed to the great amount of 
impervious surface (i.e., pavement and buildings). 
highly permeable surface soils in non-urbanized areas, rapid 
infiltration of precipitation negates any accumulation of overland flow, 
and surface runoff entering the drainage system from undeveloped areas 
is less significant. 

Due to the sandy and 

The rapid recharge to the shallow surficial aquifer following periods of 
precipitation directly affects the discharge of the drainage system 
which serves as a sink for shallow groundwater. 
system potentially has a significant affect upon the potentiometric 
surface and horizontal hydraulic gradient in this area. 

In turn, the drainage 
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An important part of the Site 30 assessment is to delineate the 
boundaries of this surface water drainage system, and to characterize 
the relationships between i t  and the shallow zone of the surficial 
aquifer. 
understanding and remediating the waste sites in the area which may be 
affecting it. 

An understanding of this system is an integral step in 
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7. PHYSIOGRBPHY AND HYDROGEOLOGY 

7.1 Physiography and Regional Eydrogeology 

7.1.1 Physiography 
NAS Pensacola is located in the Gulf Coastal ,owlands Subdivision of the 
Coastal Plain Province physiographic division (Brooks 1981). 
acre facility is located on a peninsula bounded on the east and south by 
Pensacola Bay and Big Lagoon, and on the north by Bayou Grande. 
most prominent topographic feature on the peninsula is an escarpment or 
bluff which parallels the southern and eastern shorelines and on which 
Fort Barrancas was built. In the eastern portion of NAS Pensacola the 
bluff runs north-south just to the west of Chevalier Field. Seaward of 
the escarpment is a nearly level marine terrace with surface elevations 
of approximately 5 feet above mean sea level (MSL). 

the peninsula, located landward of the escarpment, is a broad gently 
rolling upland area with surface elevations up t o  40 feet MSL (USGS 
1970a and b). Sandy soils occur throughout the NAS Pensacola area. As 

a result, most of the rainfall infiltrates directly into the subsurface. 
Consequently there are few streams or surface water bodies on the 
peninsula. 

The 5,800 

The 

The central part of 

7.1.2 Regional Eydrogeology 

There are three principal hydrogeologic units of importance which 
underlie the NAS Pensacola. These are, in descending order, the 
Surficial Aquifer, the Intermediate System, and the Floridian Aquifer 
System. 
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7.1.2.1 SurficiaUSand-and-Gravel Aquifer 
The Surficial Aquifer occurs from land surface to a depth of 
approximately 300 feet at NAS Pensacola and is comprised of a sequence 
of unconsolidated to poorly indurated clastic deposits (Wagner et g .  
1984). 
important source of water supply and is called the Sand-and-Gravel 
Aquifer (SEGS 1986). The sediments making up this aquifer belong to all 
or part of the Pliocene to Holocene Series which, in this area, consist 
mainly of the Citronelle Formation overlain by a thin cover of marine 
terrace deposits. Given that the Sand-and-Gravel Aquifer is contiguous 
with land surface and recharge occurs principally by the'direct 
infiltration of precipitation, the aquifer is particularly susceptible 
to contamination from surface sources. 
the Sand-and-Gravel Aquifer is made up of three zones based on 
contrasting permeabilities. These zones are referred to as the 
surficial zone, the low permeability zone, and the main producing zone 
(Wilkins -- et al. 1985). 

In this portion of Florida the Surficial Aquifer constitutes an 

In the NAS Pensacola vicinity 

Surficial Zone. 
contains groundwater under water table or perched water table 
conditions. The results of numerous borings conducted at NAS Pensacola 
(G & H 1984, 1986) indicate that the surficial zone ranges in thickness 
between 40 and 70 feet and [consists] of tan and brown fine to 
medium-grained quartz sand. 
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. 

The surficial zone is contiguous with land surface and 

Depth to the water table within the 

Consequently shallow groundwater in the surficial zone moves toward 
areas of lower elevation and/or the nearest surface water body. 
Overall, the surficial zone has a high permeability. Numerous aquifer 
(slug) tests and laboratory permeability tests conducted on wells in or 
sediments from the surficial zone at NAS Pensacola (G & H 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 
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gradients, however, velocities would generally be expected to be high. e 
Lov 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 lo-' to 9 . 9  x 

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 

ft/day. .Thus, the low 

The low permeability zone has been 

the NAS Pensacola (G & M 1984, 1986). Although additional boring or 
geophysical techniques would be required to confirm its presence at a 
given location, it is likely that this unit is ubiquitous at NAS 
Pensacola. Few, if any, wells are open to the low permeability zone at 
NAS Pensacola, thus, no information is available regarding groundwater 
flow direction. 

Main Producing Zone. 
is called the main producing zone and [consists] mainly of sand and 
gravel interbedded with thin beds of silt and clay. 
the main producing zone is encountered is somewhat variable, ranging 
from 60 to approximately 120 below land surface at NAS Pensacola. 
zone generally has the highest permeability characteristics due to 
thicker, and more persistent sand and gravel beds, and is tapped by most 

of the major wells in the Pensacola area (Wilkins et al. 1 9 8 5 ) .  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; 

The bottom portion of the Sand-and-Gravel Aquifer 

The depth at which 

This 

-- 

The principal sources of water for NAS 
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however, i t  is estimated to be up to about 100 feet at NAS Pensacola. 
Insufficient data exist for wells open to the main producing zone at NAS 
Pensacola to determine direction of groundwater flow within this zone: 
hovever, 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 water level elevation in a well open to the main 
producing zone is approximately 7 feet lower than that in an adjacent 
well open to the surficial zone (G 6 M 1986). 
significant downward hydraulic gradient exists betveen these two zones. 
Thus, a considerable potential exists for vertical groundwater flow from 
the surficial to the main producing zone at this.location. It is not 
known to what extent this potential exists elsewhere at NAS Pensacola. 

This indicates that a 

7.1.2.2 Intermediate System 
The 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 (Uilkins -- 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. Eowever, relatively 
thin beds of sand exist within the unit which may yield small quantities 
of water. 

In the vicinity of NAS Pensacola the top of the Intermediate 

In the NAS Pensacola area the Intermediate System is 
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approximately 1,100 feet thick and is composed of the lower portion of 
the Miocene Coarse Clastics, the Upper Member of the Pensacola Clay, the 
Escambia Sand Member of the Pensacola Clay, and the Lower Member of the 
Pensacola Clay; all of Miocene Age. 

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

Groundwater within the Floridan 

7.2 Site Hydrogeology 
In the general area of Site 30, the surficial zone of the 
Sand-and-Gravel Aquifer occurs from land surface to depths ranging from 
approximately 40 to 75 feet, depending on location and surface 
elevation. 
vicinity of Site 30 indicate that this zone primarily [consists] of tan 
and brown, fine to medium-grained quartz sand (G & M 1984, 1986, 1987). 
The depth to the water table varies from less than 5 feet, in the 
immediate vicinity of the creek and Bayou Grande, to over 15 feet near 
Building 649 and 755. The dominant influence on the shallow groundwater 
flow direction in the vicinity of Site 30 is the creek itself which, for 
the most part, acts as a groundwater discharge area. Thus the direction 
of groundwater flow in the immediate Site 30 area will be generally 
toward the creek. However, given that the creek receives stormwater via 
surface runoff and sewer outfalls, and that the lower reaches of the 
creek (near Bayou Grande) are tidally influenced, normal groundwater 
flow directions may be temporarily reversed along portions of the creek 
following rainfall events and during high tides. 
conductivities in the surficial zone range from about 16 to 57 ft/day 
based on tests on shallow wells in the Site 30 vicinity and elsewhere on 
NAS Pensacola (G & M 1984, 1986). 

Lithologic descriptions of numerous borings conducted in the 

Hydraulic 



Immediately underlying the surficial zone in the Sand-and-Gravel Aquifer 
is the low permeability zone. In the Site 30 area, the top of this unit 
is encountered at depths ranging from 40 to 75 feet. Based on borings 
in the Site 30 area (G & I4 1984, 1986, 1987) the low permeability zone 
generally [consists] of green, blue, and gray sandy silty clay and 
clayey sand with some shell fragments, and ranges in thickness from 
approximately 8 to 30 feet. 
would be expected to function as a confining or semi-confining unit in 
this area, restricting the flow of groundwater between the surficial 
zone and the underlying main producing zone. 
groundwater flow within the low permeability zone is unknown. 

As a result of the lithology, this unit 

The direction of 

The top of the main producing zone is encountered at depths ranging from 
60 to approximately 110 feet in the Site 30 area and consists of fine to 
medium-grained quartz sands. 
regarding the thickness of this unit. Honitoring wells open to the main 
producing zone in the site area indicate that the water level elevations 
in this zone are generally lower than those in the surficial zone (G 6 M 
1984, 1986). 
surficial zone to the main producing zone. 

No site-specific information is available 

Thus a potential exists for groundwater flow from the 

The direction of groundwater flow within the main producing at Site 30 
is unknown; however, a generally southward flow is expected under 
ambient conditions. An NAS Pensacola supply well (Well No. 2), located 
approximately 800 feet southwest Buildings 649 and 755, is screened 
between 110 and 160 feet below land surface, and thus open to the main 
producing zone. 
supply only during periods of peak demand. However, during these 
periods of pumping the direction of flow in the main producing zone 
would be directly toward the supply well. 
wells open to the main producing zone to allow a determination of 
hydraulic gradient at NAS Pensacola. 

This well is utilized by NAS Pensacola for backup water 

Insufficient data exists for 
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No aquifer test data exists for monitoring wells open to the main 
producing zone at NAS Pensacola. However, records on file with the 
Northwest Florida Water Management District (1985) indicate that Well 
No. 2 has a specific capacity of 21 gallons per minute per foot (gpmlft) 
at a pumping rate of 650 gpm. 
rough approximation of the hydraulic conductivity (Lohman 1979) f o r  the 
main producing zone of 100 ftlday. 

This data can be used to calculate a 
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8. PROJECT I4ANAGE"T PLAN 

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

This work 
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9 .  SITE KANAGEKRNT PLAN 

The Generic Site Management Plan (GSMP), submitted to the Navy for 
approval, defines the management procedures for field. activities on both 
the site and program level. 
field activities conducted as part of the Contamination Assessment/ 
Remedial Activities Investigation of 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. HEALTH AND SAFETY PLAN 

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

The 

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

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

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

All samples will collected, handled, 
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12. AKRIAL PEOTOGRAPE ANALYSIS 

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

The aerial photograph analysis task will involve 

For the 

The historical perspective gained by studying aerial 
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13. UTILITIES SURVEY 

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

In addition, E C E will 

The locations of all 

This task 
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14. FIELDWORK ~ 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 111 and IV) studies. The field 
screening phase will employ a variety of field investigation techniques, 
including t-he collection of samples for laboratory analysis. However, 
the analysis of these samples will be subject to less rigorous Quality 
Assurance/Quality Control (QA/QC) requirements, which reflect the 
"focusing" objective--rather than a formal contaminant quantification 
objective--of this phase. Each field screening task will utilize all 
existing information from preceding tasks, including aerial photograph 
analysis, to adjust the locations of the various surveys and sampling 
locations, thereby achieving optimum results. The objectivesladvantages 
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 will be conducted on and around Site 30. 
Available aerial photographs will be used as guides in locating surface 
features. Visual inspections will be made in and around Buildings 649 

and 7 5 5 ,  in and around the swamp, and along the banks of the creek and 
paved ditch. Outfalls to the drainage system will be visually located 
and plotted on site maps. 
potential contaminant source areas to the drainage system will be noted. 

Upstream areas will be surveyed as well, and 
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The reconnaissance survey team Will utilize air monitoring equipment 
during walkovers of the site areas in accordance with Section 6.1.1 and 
6.3.2 of the GQAPP. In the event that any "hot spots" are located, the 
area(s) will be flagged and identified on a site map for future 
reference. 

14.1.1.2 BNU/OVA Surface Emissions Survey [and Particulate Air 
sawling1 

During the site reconnaissance an emissions survey will be conducted 
using HNu and/or OVA air monitoring equipment. 
conducted in accordance with Section 6.1.1 of the GQAPP. 
will be conducted continuously during the walkover. 
recorded in the site logbook and plotted on site maps for future 
reference. 

The-survey will be 
The monitoring 

Readings will be 

[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 GQAPP.] 

The air sampling vi11 

I 

14.1.1.3 Eabitat/Biota Survey 
During the physical reconnaissance, an E 6 E biologist/ecologist will 
determine the on-site terrestrial and aquatic habitats, and the 
surrounding habitats which may be affected by off-site contaminant 
migration. During the walkover survey, rare, threatened, and endangered 
species and their potential habitats will be identified, and an 
evaluation will be made of general site conditions to support viable 
populations of plants and animals. 
conducted for Site 30 as well as an evaluation of the literature. 

A habitat/biota survey will be 

14.1.2 Geophysical Survey 
An electromagnetic terrain conductivity survey will be performed in the 
area between Buildings 649 and 755 and the wetland (see Figure 14-1) 
using an EM-31 survey instrument. The purpose of the survey will be to 
identify areas of elevated ground conductivity, and possibly identify 
the location of areas where metal plating solutions were disposed. 

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

3320;;'5'i 



SCALE 
0 200 400 600 8 0 0 F E E T  KEY: 

Geophysical Investigation Area 

Tentative Soil Boring 

A Tentative Sediment Sample 

+Tentative Surface Water and Sediment Sample 

O T e n t s t i v e  Temporary Monitoring Well 

Swamp Area 

Figure 14-1 TENTATIVE SOIL BORING, TEMPORARY MONITORING WELL, SEDIMENT 
AND SURFACE WATER SAMPLE LOCATIONS, SITE 30 - PHASE1 
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An electromagnetic-metal detection (EM-HD) survey will be conducted in 
areas where soil boring and well drilling activities will occur. 
subsurface locations of cables and pipes will be identified and marked 
on the surface as well as on site maps. 

The 

The EM-31 and EM-HD surveys, as well as subsequent data interpretations 
will be conducted in accordance with 6.2 of the GQAPP. 

14.1.3 Analytical Screening 

14.1.3.1 Laboratory Analyses 
The Phase I field sampling program will be implemented as a measure to 
screen the investigation area on a broad basis, and subsequently 
facilitate the focusing of sampling and analytical requirements on areas 
of primary concern. 
sediment, surface water and groundwater samples, the collection of which 

is discussed below. 
screening are discussed in Section 9.1 of the GQAPP. 
requirements for Phase I at Site 30 are provided in Table 14-1. 

Analytical screening will be conducted for soil, 

The rationale and methodologies for analytical 
The analytical 

Surface Water - A total of 12 surface water samples will be collected 
from the swamp, creek, paved ditch, and Bayou Grande (see Figure 14-1). 
Where samples are collected from the shallow waters of the drainage 
system, a glass or stainless steel beaker will be used as a collection 
device. The samples collected from deeper vaters of Bayou Grande may be 
collected with a Kemmerer sampling device, submerged to mid-depth of the 
water column. 
will be conducted in accordance with Sections 6.9.1 and 6.10 of the 
GQAPP . 

All sampling and equipment decontamination activities 

Sediment Sampling - Twenty[-one] sediment samples will be collected 
from the swamp, creek, paved ditch and Bayou Grande (see Figure 14-1). 
The sediment samples will be collected at depths of surface to 0.5 feet 
with stainless steel trowels. The composition of sediment materials 
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TABLE 14-1 

PHASE I S HPLING AND ANALYTICAL REQUIREHENTS-GROUP E 

SITE 30 

B No. of Analy t i ca 
Medium Samples Duplicates Total Suitea’ 

Surface Water 12 1 

Sediment [211 1 

Soil 22 1 

Groundwater 5 1 

13 A 

1221 A 

23 A 

6 A 

Analytical suite designations are as follows: a 

A =.Volatile organic compounds, polynuclear aromatic 
hydrocarbons, phenols, pesticides and P C B s ,  total 
recoverable hydrocarbons, and metals (total, unfiltered). 

bSpecific constituents encompassed by the various chemical groups 
included within analytical suite A are identified in Tables 9-1 
through 9-4 of the Generic Quality Assurance Project Plan. 
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retrieved will be recorded in the field notebook. All sediment sampling 
and equipment decontamination activities will be conducted in accordance 
with Sections 6.9.2 and 6.10 of the GQAPP. 

Soil - Twenty-two soil samples will be collected at the locations shown 
on Figure 14-1. The soil samples will be collected from each boring at 
composite intervals of five feet (surface to 5 feet, 5 feet to 10 feet, 
etc.) and continue down to the depth of the water table. 
purpose of estimating sample requirements it is assumed that the water 
table will be encountered at 10 feet, and therefore require two samples 

per each boring. The borings will be conducted manually with a bucket 
auger. 
be conducted in accordance with Sections 6.7 and 6.10 of the GQAPP. 

For the 

All soil sampling and equipment decontamination activities will 

Groundwater -- Five groundwater samples will be collected from shallow 
temporary stainless steel monitoring wells at the locations shown in 
Figure 14-1. The locations shown are tentative. The interpreted 
results of the field reconnaissance and geophysical investigations will 
enable the refining of the Phase I groundwater sampling strategy. 

. temporary monitoring wells will be 2-inch diameter and will be installed 
in such a manner that 5 feet of 0.010-inch screen will bracket the water 
table. 

The 

The collection of groundwater samples from the wells will be in 
accordance with Sections 6.8 and 6.10 of the GQAPP. 

14.1.4 Eydrologic Assessment 
The goal of the Phase I hydrologic assessment will be to achieve an 
understanding of the basic characteristics of the creekipaved ditch 
drainage system (including storm sewer outfalls), and to assess the 
general physical characteristics of shallow groundwater in the vicinity 
of Buildings 649 and 755 and the swamp. 

Velocity and discharge volume of the creek will be estimated at the time 
of sampling. Two stream staff gages will be installed and elevations 

14-6 
[Dold it- enclosed in brackets denote changes from original text] 

3 L u d L 2 S  Y f h ( ) f ' *  



surveyed. 
monitored during field work phases. 

A rain gage will be installed at or near the site and will be 

Each temporary monitoring well installed during Phase I will be surveyed 
to determine well head elevation, and static water levels will be 

measured to determine shallow groundwater flow directions and hydraulic 
gradient. Elevations will be referenced to USGS datum or to a suitably 
established benchmark located within the vicinity of Site 30. 

The hydrologic data collected in Phase I will be evaluated alongside 
geophysical and analytical screening data, and potential lateral 
migration of contamination will be assessed. Conclusions drawn from 
these evaluations will form the basis for permanent monitoring wells, 
and additional sampling in Phases I1 and 111. 

14.2 Phase I1 - Characterization 

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

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

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

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

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

Phase I1 investigation-of Site 30 will involve the collection of surface 
water, sediment, soil, groundwater, and biota samples. Permanent 
shallow monitoring wells will be installed. 
of the site will be expanded to include limited aquifer testing. 
analytical requirements for Phase I1 are shown in Table 14-2. Air 

The hydrologic assessment 
The 
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sampling will be conducted only if warranted by the results of Phase I e efforts. 

[During the Phase 11 investigation of Site 30, 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 habitatlbiota 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) 
The actual numbers and locations of surface water and sediment samples 
will be determined based on the results of Phase I. However, it is 
assumed that one surface water sample will be collected from the swamp, 
and seven surface water samples will be collected from the creek and 
paved ditch (see Figure 14-2). In addition, any outfalls discovered to 
be contaminated during the Phase I investigation will be sampled at this 
time. At two locations in the swamp, and (eleven] locations in the 
creek, paved ditch, and Bayou Grande, sediment samples will be collected 
(see Figure 14-2). At each sediment collection location, two depth 
intervals will be sampled, 0 to 0.5 feet and 0.5 to 2.0 feet. 
Therefore, a total of 126) sediment samples are planned for Phase 11. 

Surface Uater and Sediment Sampling 

' 

[ 14.2.31 Soil Sampling 
For Phase 11, it is tentatively planned that soil samples will be 
collected at the [six] locations shown in Figure 14-2. 
collected by compositing within the following depth intervals: 
feet, 0.5 feet to 2.5 feet, and then for every 2.5 foot interval to a 
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maximum depth of 10 feet or to the water table, whichever is shallower. 
For the purpose of calculating sample numbers, the depth to water is 

assumed to be 10 feet. Therefore, the total number of soil samples 
planned for Phase I1 is [ 301. 

[14.2.4] 

The actual number of, and locations for permanent monitoring wells to be 
installed in Phase I1 will be determined based on the Phase I findings. 
For planning purposes, the number of permanent shallow wells to be 
installed is [five]. All shallow wells will be constructed of two-inch 
poly-vinyl chloride (PVC), and will bracket the water table with 10 feet 
of screen. [It is tentatively planned that one of the shallow 
monitoring wells be installed north of Building 649; however, actual 
installation will be contingent upon drill rig access considerations. 
As a measure to investigate the potential for groundwater contamination 
by "sinker" solvents, one intermediate-depth, 2-inch PVC well will also 
be installed during Phase 11. For planning purposes it is assumed that 
the intermediate-depth well will be installed to a completion depth of 
40 feet. 
shallow monitoring well in order to enable determination of vertical 
hydraulic gradient.] 
auger techniques, and in accordance with Sections 6.7 and 6.10 of the 
GQAPP . 

Shallow [and Intermediate] Honitoring Well Installation and 
Development 

Based on Phase I findings, this well will be clustered with a 

The wells will be installed using hollow-stem 

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

When and where possible and/or practical, 

[14.2.5] Groundwater Sampling 
Groundwater samples will be collected from all newly installed 
monitoring wells. The total numbers of Phase I1 groundwater samples are 
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14.3.1 Soil Sampling 
Depending on the findings of Phases I and 11, the collection of soil 
samples in Phase I11 may be required. 
sampling conducted in conjunction with new well installation may be 
appropriate. 

Additional soil borings or soil 

14.3.2 Shallow Monitoring Well Installation and Development 
The need for additional shallow monitoring wells may be required to 
determine the horizontal limits of shallow groundwater contamination. 

14.3.3 

The installation of monitoring wells into deeper zones of the aquifer 
will be required in order to assess horizontal and vertical flow 

. gradients, aquifer physical characteristics, and vertical extent of 

Intermediate and Deep Honitoring Well Installation and 
Development 

contamination. The number of wells and their locations and depths are 
dependent upon Phase I and I1 findings. 

14.3.4 Groundwater Sampling 
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. It is anticipated that a select number of wells 
will not be sampled as part of this extent delineation phase. 

Monitoring wells installed prior to phase I11 will be 

14.3.5 Hydrologic Assessment 
All wells installed during Phase I11 will require a wellhead survey to 
obtain top of casing elevations. 
for all site monitoring wells and nearby surface water bodies. 
Horizontal and vertical flow gradients will be determined. 
testing will be performed to ascertain aquifer physical characteristics. 

Water level measurements will be made 

Aquifer 

[On sites where contamination is found in the surficial zone during 
Phases I and/or 11, the low permeability zone w i l l  be further 
characterized during Phase I11 and any subsequent phases. It is 



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. 
structures will be reflected on the base map as indicated on existing 

NAS Pensacola General Development and utilities maps, and/or as located 
during field investigations. 

The location of subsurface utilities and drainage 

14.6 Field Quality Assurance/Quality Control 

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

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

14.7 Decontamination and Waste Management Procedures 

14.7.1 Decontamination Procedures 
All equipment decontamination procedures for Site 30 will be performed 
in accordance with Section 6.10 of the GQAPP. 

14.7.2 Waste Management Procedures 
All water generated during monitoring well purging and development 
activities on Site 30 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. 
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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 & E will use the data generated in the previous field investigation 
phases to conduct limited computer modeling when applicable and 
appropriate. Two scenarios will be considered to assess the potential 
for off-site contamination, including: 

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

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

E & E will use the two-dimensional analytical RANDOMWALK model (Prickett 
-- 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 & 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 6 E then will use information generated by 
these computer simulations for remedial alternative development. 
computer models that can be utilized to assess on-site groundwater 
conditions include: PLASM, a two-dimensional, finite-difference 
groundwater flow model; GWTRANS, a two-dimensional, finite-difference 
solute transport model; FEMWATER, a finite-element groundwater model; 

Other 

and FEMWASTE, a finite-element solute transport model. e 
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17. TREATABILITY STUDY 

As indicated in Table 14-2, a number of the analyses to be performed on 
the samples collected during Phases I1 through IV are required in 
support of the treatability study. Characterization of samples in terms 
of parameters listed in Table 14-2, together with treatability tests, 
will provide the basic data required for the evaluation of physical, 
chemical, and biological remedial technologies. Some of the 
treatability tests that may be examined are incineration tests, 
solubility tests, soil leaching tests, and coagulation-flocculation jar 
tests. 
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18. BASELINE RISK ASSESSHEWT 

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

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

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

18.1 Contaminant Identification 
The main purpose of this step is to screen available information on the 

hazardous wastes present at the site and to identify contaminants of 
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18.3 Toxicity Assessment 
This step considers: (1) the types of adverse human or environmental 
effects associated with contaminant exposure; (2) the relationship 
between the magnitude of exposure(s) and the adverse effects; and (3) 
related uncertainties such as the evidence for a chemical's potential 
carcinogenicity in humans. 
existing toxicity information and rarely involves the development of new 
data on toxicity or dose-response relationships. 

Typically this process relies heavily on 

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

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

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

Type of barrier, if any, to prevent access; 

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

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

Activities (recreational and/or occupational) which take place 
near the sites, and the estimated number of people involved; 
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19. FEASIBILITY STUDY 

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

However, it is 

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

E & E will prepare a qualitative and quantitative 

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

Screening of Applicable Remedial Technologies 

In the process of screening 

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

E & E will apply these evaluation criteria 

E 6 E will discuss the 
e 

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

[Following the Phase I investigation, E 6 B will prepare a Phase I 
Interim Data Report and Recommendations for each site. 
this report is to briefly summarize.the findings of Phase I and provide 
recommendations for the Phase I1 investigation; the Phase I interim 
report will not be a formal report. (In general, during the proposed 
multi-phase investigation process, formal reports will be generated only 
when little or no additional assessment work appears to be required.) 
Following the Phase I interim report, the work plans for the Phase I1 
work will be updated accordingly. If the results of Phase I1 indicate 
that no further action is warranted, a formal Phase I1 report will be 
produced. Eowever, if the Phase I1 results indicate that additional 
investigation is required, the Phase I1 report will be produced as the 
Phase I1 Interim Data Report and Recommendations and will only briefly 
summarize the Phase I1 results and provide recommendations for the Phase 
I11 investigation. 
formal document. 
the work plans for the Phase I11 work will be updated.] 

The purpose of 

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

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

Periodic updating of all administrative documents (GQAPP, GSMP, GHSP, 
GPMP, and work plans) will be necessary due to changes in site 
conditions and/or program conditions or requirements. The schedules 
shown in the GPMP and GSMP indicate document revisions approximately 
every two months for the GQAPP, GSMP, GHSP, and GPMP. 
be revised after each phase of fieldwork, with Phases I11 and IV, if 
required, fully developed after Phase I1 with separate cost estimations. 
Revised documents will undergo the same review process (e.g., Navy and 
TRC) as the original documents. 

Work plans will 
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22. PROJECT W G E H H V T  

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

[Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules for 
Phases I, 11, 111, and IV, respectively. Given that the scopes of work 
for Phase I1 and beyond are dependent on the results of the preceding 
phases, the project schedules for phases XI, 111, and XV are tentative. 
In addition, the length of time between phases is subject to the 
schedule in the Federal Facilities Agreement Site Hanagement Plan 
(FFASHP). The schedule in the FFASHP will be updated yearly.] 
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5 2 2  
ocology and environront, inc. 

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

Version 988 

projoct Titlo: Sit. 30-Buildings 649 and 755 Project Bo.: UH1105 

TDD/Pan Bo.: 

Projoct Hanagor: John Barksdalo Projoct Dir.: Rick Rudy 

Location(8): Buildings 649 and 755 - Wost of Chovalior Field 
Proparod by: Jon Schmidt Dato Proparod: 4-25-09 

Approval by: Nary Millor Doto Approvod: .r c c  7 gq 
Sit. Safoty Officor Roviow: 

Scopo/Objoctivo of Work: liold Scrooning will includo physical survoys, soil, surfaco wator and sodiment 

saapling, temporary monitoring woll installation and groundwator sampling. 

Dato Roviowod: 

Proposed Dato of Fiold Activitios: Soptombor 1989 

Background Info: Complot.: [ x J 

Ovocall Chomical Hazard: 

0 Ovorall Physical Hazard 

Sorious [ 1 
LOW 1 x 1  

Serious [ ] 
LOW [ X I  

Proliminary (No analytical I 1 
data available) 

Modorate [ J 
Unknown [ I 

Nodorate [ J 
Unknown [ 1 

B. s x l z ~ m  ~ c ! m n x S T I C s  

wasto Typ.(s): 

Liquid [ X I  Solid I 1 Sludge [ X I  Gasflapor [ X 1 

Charactoristic(s): 

llarrablo/ [ X 1 
Ignitablo 

Volatile I X ] Corrosive [ X J Acut e 1 y [ I  
Toxic 

Radioactive* [ I Explosivo [ J Rmactive [ X 1 Chrcinogen [ X ] 

Othor : 

Physical Hazards: 

Ovorhoad [ X 1 Confined* [ 1 Below [ I  Tr i p/Pa 11 1 x 1  
spac. 0 r ado 

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

Noiso 1 x 1  Othor: Sampling within swamp and creek associated with Site 30. 

Vohicular traffic within tho site area. 

*Requires corplotion of additional form and special approval from the Corporate Health/Safety yroup. Contact 
RSC or HQ. 
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0. SITE SAFETY WDRX P W I  

Sit. Control: Attach map, US. back of this page, or sketch of site showing hot zone. contamination reduction, 
zono, otc. 

Porirotor idontified7 [ y o 8 1  Site secured? I no 1 

Task 1 

Task 2 

Task 3 

Task 4 

Work Area8 Donignated? [yosl Zone(s) of Contamination Idontifiod? [ no I 

Porsonnol Protoction (TLD badqos roquirod for all field porsonnol): 

A B C D 

X 

X 

X 

X 

Anticipated Lovol of Protoction (Cross-referonce task numbers to Section C): 

Task 1 

Task 2 

~ ~~ ~~ ~~ 

A B C D 

X 

X 
~ 

Task 3 

Task 4 

~ 

X 

X 

(Expand if nocossary) 

Typo of Sample Monitoring Frequency of 
Contaminant of Intorest (aroa, pocsonal) Equipment Sampling 

Area OVA Continuous VOC'S 

Radiation Area Mini-Rad I Continuous 

0 /Explosimotor Continuous Explosivo Gases Aroa 2 

Hodificationa: 

lovol C upgrado is nocossary 

Hodifiod 1&01 D with tyvock, nooprono gloves and boots, safoty glassos, APR available whon 

I 

~ _ _ _ _ ~  ~ ~~ 

Action Lovols for Evacuation of Work Zono Pending Roassossmmt of Conditions: 

o Lovol D: O2 ~19.51 or >251, oxplogive atmosphore >lo1 LEL, organic vapors above background levels, 
particulatos > ng/m , othor 

o Lovol C: 0 <19.51 or >251, oxplosive atmosphore >258 LEL (California-2011), unknown organic vapor (in 2 3 breathing zono) > 5  ppm, particulatos > mg/m , other 

O2 <19.52 or >252, oxplosive atmosphere >2511 LEL (Salifornia-20%), unknown organic vapors (in 
broathing zone) >SO0 ppa, particulates > mg/m , other 

,200 ppr, particulatos > mg/m , other 

o Lovol 8: 

o Lovol A: 0 t19.51 or >252, oxplosive atmos here ,2511 LEL (California-20%), unknown organic vapors s 
Air Honitorinq (daily calibration unloss otherwiso noted): 

Doconta8ination Solutions and Procoduros for Equipment, Sampling Gear, etc.: 
Triaodiur phosphate wash, tap wator rinso. isopropanol rinse, distilled water rinse, isopropanol rinse, and 

final distillod wator rinso. 
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E. ~ G ~ I m O R e u R O ~  

(Us. supplomontal shoots, if nocessary) 

locAL RE SOUR^ 

(Obtain a local tolephone book from your hotel, if possiblo.) 

Albulanco On Bas. -- 904-452-4138, Off Bas0 - 911 
Hospital Emorgoncy Roor 

poison Control Contor 

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

riro ~opartront 911 

Airport 

NAS Disponsary - 904-452-2733, Baptist Hospital 904-434-4811 (Lifo Flight) 

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

rod. ExprOSS 1-800-238-5355 

Cliont Contact U.S. Navy Southorn Division, Enqinoor-In-Chargo, 1-803-743-0574 

Sit0 Contact NAS Ponsacola Enviromontal Coordinator, W. Dowayno Ray -- 904-452-4515 

Sit. Erorgoncy Evacuation Alarm Hothod N/A 

%tor Supply Sourco On-sit. 

OlOphOnO Location, Numbor To bo dotomined on-site 0 
Collular Phon., if availablo N/A 

Radio 

Othor On-sit. warohouse nurber to be dotormined 

1. Or. Rayrond Harbison (Univ. of Florida) ................. (501) 221-0465 or ( 9 0 4 )  462-3277, 3281 
Alachua, Florida (501) 370-8263 (24 hours) 

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

(716) 655-1260 (home) 

3. Rogional Offico Contact ...................... M.Mi1lor .... 656-2854 (home) 

877-1978 (office) 

4. Offico Managor ................................ R.Rudy ...... 893-7245 (home) 
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ECOLOGY AND ENVIRONMENT, INC., 
STANDARD OPERATING PROCEDURES FOR 

EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITORI’ IC 

F ie ld  operat ions during the  summer months can create a va r i e t y  crf haz- 
8rds to t h e  employee. Heat cramps, heat exhaust ion, a n d  h,eat g t roke 
c8n be expcr lcnced  and, I f  not remedied, can t h rea ten  l l f t  or  ‘ realth. 
Therefore, It Is Impor tant  t ha t  a l l  employees b e  able t o  recognize 
symptoms of these condit lons and b e  capable o f  a r r e s t i n g  the  problem 
as quickly as possible. 

THE EFFECTS OF HEAT 
c 

A s  the resu l t  of normal ox ida t ion  processes w i t h i n  t he  body ,  i~ p r e-  
dic tab le  amount of heat  Is generated. I f  the heat i s  l i be ra ted  as It 
IS formed, there Is no change In body temperature.  I f  the n e a t  IS 
l i be ra ted  more rap id ly ,  the body cools to a point at which the  p roduc-  
tion of heat I s  accelerated and  the  excess is avai lable t o  britt9 the 
body temperature back to normal. 

I n te r f e rence  w i t h  the  el iminat ion o f  heat  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 ,  t t i r  p e r -  
son is said to have  a fever.  When such a cond i t ion  exists,  I). p ro-  
duces a VICIOUS cycle In w h i c h  cp r ta ln  b o d y  processes speed i t y ~  a n d  
generate addi t ional  heat. T h e n  t h e  body must  el iminate no t  ori;;f  the  
normal but also t h e  addi t ional  quan t i t i es  of heat. 

Heat p roduced  w i t h i n  the  b o d y  Is b r o u g h t  t o  t he  sur face  l a rge l y  by the 
bloodstream and escapes t o  t he  cooler su r round ings  b y  conduct::ii a r i d  
radiation. I f  alr movement o r  a breeze s t r i kes  the  body ,  ac‘dalional 
heat I s  los t  by convection. However, w h e n  the tempera tu re  of t b - t  sur- 
rounding a l r  becomes equal to  o r  r lses  above t h a t  O F  the body, a l l  of 
t h e  heat must  be lost  b y  vapor izat ion o f  the mois ture or swei < from 
the  sk l n  surface. A s  t h e  a i r  becomes more humid  (conta ins mot-? mois- 
t u re ) ,  Vaporizat ion from the s k i n  slows down. Thus,  o n  a day w . w n  t he  
temperature Is 95 to l O O ’ F ,  w i t l r  liigh humid i t y  a n d  l i t t l e  .ir no 
breeze, condit ions are ideal f o r  t he  re ten t i on  of heat  W i t h i 1  the  
body. I t  Is  on such a day o r .  more commonly, a succession o f  such 
days  ( a  heat wave) t ha t  medical emergencies due t o  heat are I:r.r.ly to  
occur.  Such  emergencies are classi f ied in th ree  categor ies:  l ieat 
cramps, heat exhaust ion, and heat stroke. 

HEAT CRAMPS 

Heat cramps usual ly  a f fect  people who work in ho t  e n v i r o n m e r i r  a n d  
pe rsp i r e  a g rea t  deal. Loss of  salt from the b o d y  causes v e r y  ca in fu l  
cramps of  t he  l e g  a n d  abdominal muscles. Heat cramps also may resu l t  
from drinking iced water  o r  o ther  drinks e i ther  too quickly or irr too 
la rge  a quan t i t y .  

Heat Cramp Symptoms. The  symptoms of heat cramp are: 

recycled paper 



exposure  to sun, poor a i r  c i rculat ion, poor  phys i ca l  condi t ion, and 
advanced age (ove r  40) bea r  d i r ec t l y  o n  t he  tendency t o  heat stroke. 
I t  1s a Seriou'J th rea t  t o  l i f e  a n d  car r ies  a 20% mor ta l i t y  ,'ate. 
A lcohol Ics are  ex t rem el y s us  c e p  t I b I e. 

Heat Stroke Symptoms. T h e  symptoms o f  heat  s t r oke  are: 

e Sudden onset; 

Dry, hot, and flushed skin; 

e Di la ted  pupi ls ;  

E a r l y  loss of consciousness; 

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

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

e Muscle twi tching, g r o w i n g  i n t o  convulsions; and  

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

H m 8 t  St roke  Emergency Care. Remember t h a t  t h i s  Is a t r u e  cmerge'lcy. 
T ranspor ta t ion  to a medical faclllty should no t  be delayed. Remove 
the pa t i en t  t o  a cool envi ronment  If possible, and  remove as inuch 
clothing as possible. Assure  an  open airway. Reduce body tampera \u re  
prompt ly- -preferab ly  by  w r a p p i n g  in a wet s h c t t  o r  else by dous ing  the 

- body w i t h  water. If co ld  packs  are avallablc. p lace them u n d e r  the  
arms, a round  the  .neck, a t  t he  ankles, o r  a t  any place where t j lood 
vessels t ha t  l i e  close t o  the  s k i n  can b e  cooled. Pro tec t  t he  p a t i e n t  
from injury during convulsions, especial ly from tongue biting. 

AVOIDANCE OF HEAT-RELATED EMERGENCIES 

Please note that.  in the  case o f  heat  cramps o r  heat exhausi ion,  
"Catorade" o r  I t s  equiva lent  is  suggested as p a r t  of  the treatment 
regime. T h e  reason f o r  t h i s  t y p e  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. 'A'ltkout 
these electrolytes,  body systems cannot func t ion  p rope r l y ,  t h i  reby 
i nc reas ing  the represented heal th  hazard. Therefore,  when pe r5  m n e l  
a r c  working in si tuat ions where t he  ambient temperatures a n d  hu i v i d i t y  
a re  high--and especial ly in si tuat ions where p ro tec t ion  Levels  A B, 
and C are required- - the si te safety o f f i ce r  must:  

e Assure  tha t  a l l  employees drink p len t y  o f  f l u ids  [ "Ca to r -  
ade" o r  i t s  equiva lent ) ;  

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

e Revise work schedules, when necessary, to take advan-  
tage of the cooler p a r t s  of  the day (i.e., 5:OO a.m. to 
1:OO p.m., and 6:OO p.m. to n i gh t f a l l ] .  

recycled paper 
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Mallinckrodt 
Material Safety Data 

~ Emergency Phone Number: 314-982-jOOO 

Mallinckmdt provider the information contained herein In good faith but 
makes no representation as to itr comprehensiveness or  accuracy. 
Individualj receiving this information must exercise their independent 
judgment in determining itl appropriatenssr for a particular purpose. 

Malllnckdt rnakrr no repraenbUoar, or wursncla.  4th- ex cg w 
Implied. olmcrchanbbilily. "mar lor a particular pu- x h h ~ p e e t  to 
the Inlomation set lorth hcrdn or lo Ihc product to whkh the lnlonnatlon 
= l e a  Accordingly, Slalllnckrodl wi l l  not be responsible lor damages 
resulting lrom 018 olor rellancc upon this information. 

Maliinckxdl. Inc.. Science Roduccs Division. P.O. Ea: M. Paris. K Y  43061. 
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3SOPROPYL m ALCOHOL 
%RODUCT IDENTIFICATION 

Synonyms: 2-propanol; KC-propyl alcohol; isopropanol 

Formula CAS No.: 674-0 

Molecular Weight: 60.10 

Chemical Formula: (CHJ)~ CHOH 

Hazardous fngrcdients: Not applicable. 

PR ECAUT'IONARY MEASURES 
WA.R.\l.YC! F L 4 W . W L E  LIQL'ID. W W N I .  IF 

SYSTLH. CAUSES IRRITATION. 
SWAUOHFD OR INHUED. AFFECTS C E a W  NERVOUS 

Keep away from heat, sparks and flame. 
Keep container closed. 
Use with adequate ventilation. 
Amid breathing vapor. 
Wash thoroughly after handling. 
Aroid contact with eyes, skin and clothing. 

EME RGENCY/FIRST AID 
yf mallwd. givs w t e r  to drink. Induce vomiting if medical help 
f not immediately available. Ncwr give anything by mouth to an 
%conscious pcnon. if inhaled. remove to fresh air. If not 
grcathing, give artificial respiration. If breathing is difficult, 
p c  oxygen. In case of conlact, immediately flush skin or eyes 
-. H t h  plenty of water for at least IS minutes. In all cases call a 
iphyrician. 
i$EE SECnON 5. 

60, Hazard Class: Flammable Liquid 

SECITON I Physical Data  

Appearance: Clear, colorfesr liquid. 

Odor: Rubbing alcohol. 

Solubility: Infinite in water. 

Boiling Point: 8 2 T  (180°F). 
Melting Point: 89°C (-128'F). 
Specific graviy 0.79 
Vapor Density (Air= 1): 2.1 
Vapor Pressure (mm Hg): 33 @ NPC (WF) 

Evaporation Rate: (n-BUAC = 1) 2.83 

S E C l l O N  2 

Fire: 
Flammable Liquid 
Flashpoint: 1 2 T  (53'0. (closed cup). 
Autoignition temperature: 399°C (750.F), 
Flammable limits in air, %by volume:' 
lek 2.0; uel: 12.0. 

Explosion: 
Above flash point, vapor-air mixtures are explodive within 
flammable limits noted a h .  Contact with strong oxidizers may 
cause lire o r  explosion. 

Fire Extingulshing Media: 
Water spray, dry chemical, alcohol foam, or carbon dioxide. 
Water spray may be used to keep lire exposed containers cool. 

Special Information: 
In the event of a fire, wear full protecti*e clothing and 
MOSH-appmved selfsontained breathing apparatus with full 
facepiece operated in the pressure demand or  other positive 
pressure mode. Water may be used to flush spills away from 
exposures and to dilute spills to non-flammable mixtures. Vapors 
can flow along surfaces to distant ignition SOUKC and flash 
back. 

Fire a n d  Exulosion Informatioq 

SECTION 3 Rcsctivltv Data  

Stability 
Stable under ordinay conditions of use and storage. Heat and 
sunlight can contribute to instability. 

Hazardous Decomposition Products: 
Toxic gases and vapon such as c a h n  monoxide may be m l e w d  in 
r fire inwlving isopropyl alcohol. 

Hazardous Polymerization: 
Will not =cur. 

Incompatibilities: 
Heat, flame, strong oxidizers, acetadehyde, chlorine, ethylene 
oxide, hydrogen-palladium combination, hydrogen pcrodde-sulfuzic 
acid combination, potassium ten-butoxide, hypochlorous acid, 
isocyanates, nitmform, phosgene, oleum and perchloric acid. 

SECTION I Leak/SDill D i swsa l  Informatlog 

Rem- all sources of ignition. Ventilate area of leak or 
spill. Clean-up personnel require protective clothing and 
respiratory protection from vapon Small spills may be 
absorbed on paper towels and evaporated in a fume hood. Allow 
enough time for fumes to clear hood, then ignite paper in a 
suitable location away from combustible materials. Contain and 
recover liquid for reclamation d e n  possible. Larger spilb. 
and lot sizes can be collected as hazardous waste and atomized . 
in a suitable RCRA rpprovcd combustion chamber, or absorbed 
with vcrmiculite, dty rand, earth or similar material for 
disposal as hazardous waste in a RCRA approvcd facility. 

Ensure compliance with local, state and federal regulations. 

. 

NFPA Ratings: Health: I Flammability 3 Reactivity: 0 

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



Mate Ma'rkrodt ala1 Safety Data 
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the information set lo& herein or ta th.  pmducc IO w 
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IndividuYk receiving thu info 

C:tiwrgcncy Phone Number: JII-"32-Su(MJ Mallinkndl. Inc.. Sckwc PnJwtr Division. P.O. Bur M. Paris. KY 4 h l .  

NITRIC ACID, 70% 
JfkODUCr IDENTIFI CATION: 

m 

m n 
splonyms: Aqua Fortis; Azotic Acid; Nitric Acid 70% 

ffimula CAS No.: 7697-37-2 

Molecular Weight: 63.00 

Chemical Fonnula: HNO3 

Hazardous Ingredients Not Applicabk 

U 

PRECAUTIONARY MEASURES 
RAYCER! STRONG OXIDIZERCOWACT WTH 
OTHER .MATERIAL .HAY CAUSE f lR& 
CORROSOZ. UQLlll&?4ll MIST C4USC SEYERE BLaYS l0 ALL 
BODY TlSSLE .HAY BE FATAL IF SWALLOWF,D. H A R W F U l  IF 
imuxa ismnori .HAY CAUSE LUNG DAUAGL 

Do not get in eycs. on skin, or on clothing. 
Awid 5rcarhing mist. 
L'K only with adequate ventilation. 
Wash thoroughly after handling. 
Keep from contact with clothing and other combustible materials. 
Do not store near combustible materials. 
Stom in a tightly closcd container. 
Remove and wash contaminated dothing promptly. 
This substance is classified as a POISON under the Federal Caustic 
Poison Act. 

E+l E RG ENCY / FI RST AID - - 
In3ase of contact, immediately nurh skin or eyes with plenty of 
wqer  for at least IS minuter If swrllowed, DO NOT INDUCE 
V*tmSG! Give large quantities of w t c r  or milk if available. 
N*er give anything by mouth to an unconscious person. If inhaled, 
rc$ove to fresh air. If not breathink lyvc amficial 
re$iration. If breathing is difficult. give oxygen. In all cases 
:a@a physician. 
iEE SECTION 5. 

DOT Hazard Class: Oxidizer 

SCIlON I Pbvsical Data 

Appearance: Clur, colorlar to slightly y c b  
liquid 

Odor: Suffocating acrid. 

Solubiliy Infinite in water. 

Boiling Point: 122T (2SPF) 
Melting Point: -34T (-zPF) 
S p ' f i c  Gravity: 1.41 

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

Vapor Prwurc  (mm Hg): 62 @) WC (WF) 
Evlporation Rate: No infomation found 

SECt'lON 2 Fire end EXD~OS ion lnfometioq 

Fire: 
Not combustible, but substance a strong oxidizer and its h a t  
of reaction with reducing agents or combustibles may ausc 
ignition. Can ltact with metals IO release flammable hydrogen 
&Ir 

Explosion: 
Reacts explaively with combustible organic or readily oxidizable 
materials such as alcohols, turpentine, charcoal, organic 
refuse, metal p d c r ,  hydrogen sulfide, ctc. 

Fire Extioguisbinp Medla: 
If inmhrcd in a f i ~ ,  usc water spray. 

Special Ioformation: 
Increases the flammability of combustible, organic and d i l y  
oxidizable materials. In the M n t  of a fire, wwr full 
prolectiw clothing and NIOSH-apptowd selfcontained breathing 
apparatus with full facepiece operated in the prrasurc demand or 
other positiw presurc mode. 

Stability 
Stable under ordiniy  conditions of w i d  stongc. Cantaincrs 
may burst when hated. 

Hazardous Decomposition Rodudr 
When h a l e d  to dcmmporition, emits tordc nitrogen o n d a  fumes 
m d  hydrogcn nitrate, will react with n k r  or s l u m  to p d u c e  
h u t  and toxic and comrivr fumes. 

Hazardous Polymerlzatioa: 
Wilt not occur. 

Iacompatlbili tier 
A dangerously powcrful oxidizing agent, mcentntcd nitric acid 
t incampatible with m a t  subrunm,  Czpccirlly strong bases, 
metallic poderr,  carbides, h y d q n  sulf&, turpentine, and 
combustible organics. 

Isolate or cnclmc the m a  of the lulr or spill. Clean-up 
personnel should mar protcctiV+ clothing and respintory 
equipment suitable for to& or c o m r k  flu& or m p 6 .  
Small Spilk flush with water a d  neutnltc with alkaline 
material (soda ash, Lime, etc.). Sever with cress water. 
L r p r  spills and lot s u a  Neutnlize with dkaline material, 
pick up with absorbent material (sand, earth, =nnh l i t e )  and 
dispoec in a RCRA-approvcd waste facility or scum the 
neutralized s l u r  with excess w t c r  if local ordinances a t h f .  
Prwide forced wntilation to  dissipate fumes 

Reportable Quantity (RQ)(CWA/CERCLA) : IOa, I b r  

Ensute compliance with IOCBI, state aod fcdenl regulations 

NFPA RatinRs: Health: 3 Flammability 0 Reactivity: 0 Other: Oddizcr 

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

. 
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Mallinckralt provider the information contained herein in good faith but 
maker no representation as to ita eomprehenrivaneu or accuracy. 
Individuals receivina thin information must exercise their indewndent 

hIrUlnchrodt maltu M representat14ns. or warrantla, e,. .. express or 
iraplld. dmerchan(.billty. f l t n a  fw I padculu purpou wltb respect to 
the Informaltocl w( rortb herein or to the produd to whkh the Inrormatlon 

j u i p c n t  in JetermLing ita appropciatenew for a puticutar pUrpose. refers. Accordingly. bIatllnchrodt wlll no( b. raponrlble lor dmma:a 
rauHln: lrom use of or rellance upoa thb Infonnal\on. 

Mdlinckrdt. Inc.. Science WKIS Division. P.O. Box ht. Puis. KY JM6t. 

Material Safety Data . 
;i; Emergency Phone Number: 314-982-5000 
0 
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?~RODUCT ID ENnFICATI ON: 
0  SULFURIC ACID 96% 

Synonymr Oil of Vitriol 

Formula CAS No.: 7664-93-9 

Molecular Weight: 98.07 

Chemical Fonnula: H2SOj 

Hazardous Ingrcdientr: Not applicable. 

P RECAUnONA RY MEASURES 
DANCER! CORROSWL UQUDAW MIST 
CAUSE smm nmvs TO ALI. WDY nssm MAY BE FATAL 
IF SWALU)HFD. w v m  IF I,WL Lwno,u .MY 
CAUSE LUNG DAUACt 

Do not get in e p ,  on skin, or on clothing. 
Do not breathe mist. 
Keep container closed. 
Use only with adequate vcntilation. 
Wash thoroughly after handling. 
This substance is classified iu a POISON under the Fedenl Caustic 
Poison Act. 

- EMERGENCY/FIRST AID 
5 
= - In all CIYS call a phyrician. In case of contact, immediately 
Z flush skin or eyes with plenty of water for at least 15 minutes. 

If m l l m d ,  DO NOT INDUCE VOMITING1 G h  large quantities of ? -. water. Nevcr givx anything by mouth to an unconscious perron. If I ; inhaled, rcmOve to f m h  air. If not breathing. pi.. artificial 
5 rcspiration. If brcathing is difficult. give oaen .  
= SEE SECTION 5. 

DOT Hazard Class: Corrosive Material 

S E f X O N l  Pbvs ical Dm 

Appeanncc Colorley oily liquid. 

odor: odorlur. 

Solubiliw Infinite @ 20% 

Stabllltr: 
Stable under ordinary conditions of use and rtonge. 

Boiling Poinl: ea. 3WC (5WF) 
Melting Point: u. -1CC (6.F). 
Specific Graviv 1.84 
Vapor Density (Air- I): < 0.3 @ 2YC (VF) 
Vapor Pressure (mm HI): 1 @ 146% (WF). 
Evaporation Rite: No infomation found. 

SECnOff 2 Fire sod Ex~loslon lofonnatloq . Willnotuccur. 

Hamrdour Decomposltiolr Products 
To& fumes of oxides of sulfur. Will read with water or steam 
to produce toxic and comwivC fumes. Reacts with urbona tu  to 
pnente arbon dioxide oar, and with v n i d u  and rulfidu lo 
form poisonour hydrogen q n i d e  and bydmgen lulfidc 
~ ~ i v c l y .  

Hazardous P o l p c r l u t l o a :  

locompetibll l  ties: 
Water, brscr, 
oxides a d  h y d d d y  stmng oddf ig  a d  reducing agents and 
many other wcth tubr tancu 

Flm: 
Not combustible, but substance is I stmrg oxiduer and its h a t  
of reaction with reducing agents or combustibles may uuse 
ignition. Rum with m a t  metals reluring flammable, 
potentially cxplosire hydrogen gu 

mated,l, balogenr. metal aceyidu, 

- 4  Lte kLSplll Dlswsal I nformstloq 
. I  Exuloslon: 

NO; combustible, but substance h 1 StIOng OxidUCi and its h u t  ~ i k ~  and laking or rpi"d l i q u ~  with dirt, 
vennkulitc, kitty-litter or other inert nbsorbent h r  
spill with cadium bicarbonate or cod. ash and m u  Clean-up 
pcrronncl q u i r e  protective clothing and respintory 
PtPCeiOn from -porn and mhtr Neutnl ied  waste may be 
containerized a d  disposed in a RCRA appmutd waste disposrl 
facility. Hush area of spill with dilute Iodr ash solution and 

of reaction 4th  reducing agents or combustibles may uuusc 
ignition. 

Flre Extlnguishlng Media: 
Dry chemical, form or arbon dioxide. Water spray may 
keep fire exposcd containers cod. 

Special Infomation: 
In the w n t  of a fie, mar full pmtectk clothing and 
MOSH-appcwcd self-contained breathing apparatus with full 
facepiece opented in the prruurc demand or other p i t h  
prrssure mode. 

wed 10 

. disard to m r .  

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

Ensure campliance with loul, (tats and fedenl regulations. 

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

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



Chemical Fact Sheet* Vers ion 3 - 
The in format ion  i n  this s h e e t  applies t o  workplace exposure  r e s u l t i n g  from 
processing,  manufacturing, s t o r i n g  o r  handl ing  and is n o t  designed f o r  t h e  
popula t ion  a t  l a r g e .  Any g e n e r a l i z a t i o n  beyond occupat iona l  exposures  should 
no t  be made. The bes t  i n d u s t r i a l  hygiene p r a c t i c e  is t o  ma in t a in  
c o n c e n t r a t i o n s  of all chemicals a t  l e v e l s  as low a s  is p r a c t i c a l .  

v: CAS 7440-47-3. 

Trpdp w: Chrome. 

m: In t h e  manufacture of c h r o m e s t e e l  and'  chrome- nickel- steel alloys and 
fo r  chrome p l a t i n g  of o t h e r  metals. 

m: Stee l- g ray  metal o r  s i l v e r  metal powder. 

m: None. 

Bchatriar fn Water: Inso luble .  

-~tandardz Average 8 hour exposure  -- 1 mqfm3.  

: None e s t a b l i s h e d .  

&j&: Average 8 hour exposure  -0 0.5 mg/m3. a. Z 
m: Chromium metal i s  not cons idered  t o  be very hazardous and is 
p r i m a r i l y  a d u s t  i r r i t a n t .  
produce hexavalent  chromium (chromium VI) compounds, some of which are 
cons idered  t o  be carcinogenic .  

-: 

Skin: Dust may cause i r r i t a t i o n .  

m: Dust may cause i r r i t a t i o n .  

ms+*a: Dust may cause i r r i t a t i o n  of t h e  mouth and t h r o a t .  

However, welding or  p l a t i n g  w i t h  chromium may 

See s p e c i f i c  compounds. 

D u s t  may cause i r r i t a t i o n  of t h e  nose, t h r o a t  and lungs. 

-: 

No i n f o m a t i o n  found on exposure  t o  chromium metal. 
compounds. 

See specific chromium 

'Pteparcd by t h e  Bureau of Toxic Substance Assessment, New York State 
Department o f  Health. For an exp lana t ion  of t h e  terns and a b b r e v i a t i o n s  used, 
see "foxic Substances:  How Toxic Toxic" a v a i l a b l e  from t h e  New York Sta te  
Department of Heal th. 

recycled paper 



Jaded papA3aJ 

Version 3 

The information in t h i s  shee t  a p p l i e s  t o  vor tplace  exposure r e s u l t i n g  f ran processing, 
manufacturing, s t o r i n g  or  handlinq and is not designed f o r  t h e  population a t  large.  Any 
genera l i za t ion  beyond occupational exposures should not be made. The best Andustrial hygiene 
p r a c t i c e  is t o  maintain concentra t ions  of all chetuicals a t  l e v e l s  a s  low a s  is p r a c t r u l .  

-Warncar Chromic (VI1 ac id ,  chromic anhydride, chromic t r i o x i d e ,  chromium t r iox ide  

-: None found. 

mr I n  chromfu  p la t inq ,  aluminum anodizinq, chenrical conversion coat ings ,  production of 
pho8phate f i lm on galvanized i ron  o r  steel, as cor ros ion  i n h i b i t o r  f o r  non-ferrous 
U l o y a ,  as an oxidant i n  organic  syn thes i s  and i n  c a t a l y s t  manufacturing, 

chromium oxide; CAS 1333-82-0. 

-t Dart red c r y s t a l s  which vill l i q u i f y  slowly upon exposure t o  a i r  due t o  
absorption of vater .  

MpL: NO-. 

~SRA: 0.1 ps/d ( c e i l i n g ) .  

. -: Averaqe 10 hour exposure -- 0.025 mg/d ( a s  Cr). 
4 5  minute c o i l i n g  - 0.05 mq/d (as C ~ I .  

Average 8 hour exposure - 0.05 mg/d ( a s  Crl. d L u :  

e -- 

-: 

W t  Exposure t o  concentra t ions  between 0.18 and 1.4 mq/d of a c i d  m i s t  fo r  two 
meka produced i r r i t a t i o n  of t h e  noset a f t e r  4 weeks, ulcers of t h e  nose developed; and 
a f t e r  8 weeks, hales formed i n  t h e  tissue reparat inq t he  n o s t r i l s .  Additional e f f e c t s  
noted i n  exposure t o  unknown concentra t ions  a r e  i r r i t a t i o n  of t h e  t h r a a t ,  voice-box and 
lungs; artbmatic a t t a c k s ,  headache, wheezing, shor tness  of breath ,  couqhinq and painful  
breathing. 

u: Direct contact  will produce severe  i r r i t a t i o n  of t h e  skin,  S e n s i t i z a t i o n  from ver 
small exposures can occur r e s u l t i n g  i n  severe de rmat i t i s  a t  a l a t e r  t i m e .  Severe burns 
fraP hat chromic ac id  have resulted i n  symptoms of chromium poisoning: dia r rhea ,  
g a s t r o i n t e s t i n a l  b l a d i n g ,  l i v e r  and kidney damage. 

-! 
w r  Swallowing of chromic a c i d  so lu t ions  can resu l t  i n  severe  i r r i t a t i o n  and 
damage t o  t h e  mouth, t h r o a t  and stomach. Symptams may incLude LI~CBCS, frequent vomiting, 
g a s t r o i n t e s t i n a l  bleeding and coma. The l e tha l  dose of hexavalent chromium is 6 grams 
(appproximately l/4 ounce). 

Can result i n  severe  i r r i t a t i o n  and permanent damage. 

w: 
Prolonged expoaura t o  chromic acid m i s t  can result i n  perforations ( h o l e s )  of  t h e  tissue 
separat ing the nostrils, lung i r r i t a t i o n  w i t h  symptoms similar t o  asthma and l i v e r  
duuge. 
'chrome holes'. Addit ionally,  individuals  may become s e n s i t i z e d  such t h a t  subsequent 
erposure t o  laurr concantrationa produces i r r i t a t i o n  and rashes. Wearing away of t h e  
Surfacm of t e e t h  haa  been noted i n  workers exposed t o  chromic ac id  m i s t  f o r  a prolonged 
t i m e .  Same hexavalent chromium compounds (ChComium VI) have been found t o  c a u s e  cancer i 
laboratory  animals. Studies of uorkphca  erposur e ind ica te  t h a t  the re  is a n .  increased 
incidence o f  respira tory  cancer associa ted w i t h  production of chromium salts and chromate 
pigments. 

Extended contact  v i t h  sk in  can produce severe damage t o  t h e  s k i n  r e s u l t i n g  i n  

+Prepared by t h e  Bureau o f  Toxic Substance Assessment, New York State Department of Bealth. 
Par an explanation of tha  terms and abbrevia t ions  used, see 'Toxic Substances: 
Toxic' a v a i l a b l e  from the  Naw York S t a t e  Dewrtment of Heal th .  

,How Toxic is 
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Version 2 - 
The i n f o m a t i o n  in  t h i s  sheet  a p p l i e s  t o  workplace exposure r e s u l t i n g  from processing,  
manufacturing, s t o r i n g  O r  handling and is not deslqned f o r  t h e  populiAtAon a t  l a rge .  Any 
g e n e r a l i z a t i o n  beyond occupationiil exposures should not be made. The  b e s t  i n d u s t r i a l  hygiene 
p r a c t i c e  is t o  maintain concentra t ions  of a l l  chemicals a t  l e v e l s  a s  low a s  is p r a c t i c a l .  

Dichloromethane, Hethylane d ich lo r ide ;  CAS 75-09-2. 

-: Solaas t ine ,  Aerothene nn, Norkotel, Souethine, R3O and others .  

m t  The l i q u i d  i s  used as a solvent ,  deqrcasing and cleaning f l u i d ,  aerosol  
p rope l lan t ,  a n e s t h e t i c  and re f r ige ran t .  Also used i n  pa in t  removers, blowing agen t s  i n  
foams, in t h e  process of decaffe inat inq c o f f e e  and e x t r a c t i o n  of spices.  - 

-t Clear, c o l o r l e s s  l iquid .  

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

: Slightly soluble (1.32 g/100 g water), r e m i n d e r  w i l l  r i n k .  

-: Liquid evaporates rapidly.  

T N m W  

-AM: Average 8 hour exposure limit -- 500 ppn. 

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

-: Average 8 houi  exposure -0 100 ppp. 
(Proposed f o r  change i n  1988: 50 ppnl .  

u t  Uethylene ch lo r ide  i s  changed t o  carbon monoxide i n  t h e  human body. Th is  is a - 
p a r t i c u l a r l y  hazardous condit ion f o r  those who have a h i s to ry  of hear t  t roub le  of chose 
who are  also exposed t o  carbon monoxide. See carbon monoxide f a c t  s h e e t .  These pecscns 
should take e x t r a  precautions. 

Inhalatfan: Levels of 300-700 ppm for  3-5 hours h a s  caused s l i g h t  loss of muscle concrcl  

arm and l e g  pains,  l o s s  o f  fee l ing ,  l o s s  of a F p e t i t e ,  ho t  f l a s h e s  and death. 

slowly through t h e  skin  t o  c a u s e  symptoms l i s t e d  under inhala t ion.  

eyM: nay cause pain, i r r i t a t i c n  and burns. 

main ingre0ient  have reportedly caused headache, nausea, vomiting, visual d i s t u r t a n c e ,  
presence of blood i n  the  ur ine ,  and unconsciousness. 

' and coordination.  Ef fec t s  of higher concentra t ions  include scupor, d izz iness ,  chesr p i n ,  

nay be i r r i t a t i n g  i f  confined on t h e  sk in  by gloves or clothing.  Hay be absorbed 

e -4: Accidental ingest ion of painc removers containing methylene ch lo r ide  h s  t h e  

Lanasrm-s: 
Same symptoms as above, Prolonged exposure can c a u s e  changes i n  blood, hal lucinacions  and 
decreased response t o  v i sua l  and audi tory  s t imulat ion,  Some lonq term exposures have also 
cmsulted i n  damage t o  the l iver .  Past of the  e f f e c t s  w i l l  d i s a p w a r  a f t e r  exposure 
stops.  Methylene ch lo r ide  caused genec i c  e f f e c t s  in  c e r t a i n  bac te r ia  and caused b i r t h  
defects in  chickens. I n  laboratory  s tud ies ,  methylene chlor ide  has also been shown t o  
Cause  tumors i n  mice and ra ts .  whether methylene chlor ide  cuses b i r t h  d e f e c t s  or tumors 
i n  humans is not known. 

*Prepared by the  Bureau of Toxic Substance Assessment, New York S t a t e  Department of Health. 
FOE an explanat ion of the  terms and abbrevia t ions  used, see "Toxic Substances: How Toxic is 
Toxic. a v a i l a b l e  f rom t h e  New York S t a t e  Department of Health. 
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Chemical Pac t  Sheet. Version 3 

The information i n  t h i s  shee t  a p p l i e s  t o  workplace exposure r e s u l t i n q  from processing,  
mnufacturinq,  s t o r i n g  or handlinq and is not desiqned f o r  t h e  populat ion a t  l a rge .  
gene ra l i za t i on  beyond occupat ional  exposures should not be made. 
p rac t i ce  is t o  maintain concen t r a t i ons  of  a l l  chunica ls  a t  l e v e l s  a s  low a s  is p r a c t i c a l .  

w: Lead, CAS 7439-92-1; l e a d  carbonate, CAS 598-63-0; l e a d  ch lo r ide ,  
CAS 7758-95-4; l e a d  monoxide, ClrS 1317-36-8; l e ad  s u l f i d e ,  OIS 1314-87-0; and o thers .  

lrada: C.I. Pigment. Metal 4, C.I. 77575, Lead f l ake ,  Whole l e ad ,  Li tharge and o thers .  

W 8 a r  
manufacture of gasol ine  a d d i t i v e s ;  pigments for pa in t ;  s torage  batteries, so lde r  and 
fusible a l l o y s t  r ad i a r ion  sh ie ld inq .  and others .  

Any 
The best i n d u s t r i a l  hygiene 0 

Tank l i n inqa ,  pipinq and o the r  c h c n i u l  r eac t ion  a q u i p e n t ;  petroleum re f in ing ;  

I '  

-: Bluish white  t o  r i l v e v  qrty s o l i d  ( lead  m e t a l ) .  

Mpt: tlone. 

-: 

-; 

-: 

Average 8 hour exposure -- 0.05 mqh3 ( l e a d ) .  

Average 1 0  hour day or 40 hour ueek exposure -- 0.1 mq/m3 ( l e a d ) .  

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

. .  -: Blood-lead level is a qood ind i ca to r  of t o t a l  l ead  exposure. Current OSHA r egu la t i ons  
r q u i r e  t h a t  i f  an ind iv idual  h a s  a hlood-lard l e v e l  q r ed t e r  than or  equal t o  . O S 0  mq l e ad  
per 100 a. blood, h e  or she  must be removed from all exposures t o  lead  and cannot recurn 
t o  t h e  exposure environment u n t i l  t h e  blood l e v e l  f a l l s  t o  .040 mq l ead  per 100  m l .  blood 
PC less. 

.- 

a -% :-: Lead is a cumulative poison. Increasinq amounts can bui ld  up . i n  t he  body 
eventua l ly  reaching a point uhere 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 conruinated c lo th inq  can result  i n  exposure and syaptoms i n  o ther  family members. 
Standards only p r o t e a  for i nha l a t i on  exposure. Extra precautions should be taken if sk in  
exposure a lso  occur I. 

-: The effects of exposure t o  fumes and d u s t s  of inorganic l ead  may not develop 
quickly. Symptoms may include decreased physical  f i t n e s s ,  f a t i que ,  s leep d is turbanc2 .  
headache, aching bones, and m a c l e s ,  const ipa t ion ,  abdominal pa ins  and decreasrc  
appet i te .  Theae e f f e c t s  a r e  reported t o  be r eve r s ib l e  i f  exposure ceases. I nha l a t i on  o r  
large amounts of lead may lead t o  se izures ,  coma and death. 

skirr: Hay cause i r r i t i a t i o n .  

m: nay cauae i r r i t a t i o n .  

n: f e e  effeczo l i s t e d  f o r  inhalat ion.  Inges t ion  of l a rqe  amounts of load may 
lead t o  se izures ,  coma and death. 

-: 

Lead u n  accumulate i n  t h e  body over a wried of t i m e .  Therefore,  lonq term exFosures t o  
lower l e v e l s  can result  i n  a bu i ld  up of lead i n  t h e  body and more severe  sympcms. These  
M y  inc lude  a n a i a ,  pale akin, a b l u e  l i n e  a t  the  gum m r q i n ,  decreased hand-grip 
rfrenqth, abdominal pain, severe  cons t ipa t ion ,  nausea, vomiting, and p a r a l y s i s  of t h e  
W r i s t  j o in t .  Prolonqed exposure may a l s o  r e s u l t  i n  kidney damaqe. 

affected, usual ly  due t o  very h i g h  exposvres, t h e  r e su l t i ng  e f f e c t s  include severe  
headache, convulsions, coma, delirium and death. I n  non- fatal cases,  recovery is slow and 
not always complete. Alcohol inges t ion  and physical  exe r t i on  nay br icq  on symptoms. 
Continuous exposure can r e s u l t  i n  decreased f e r t i l i t y .  Elevzted lead  exposure of e i t h e r  
€agent before ~ r e ~ n a n c y  can increase  the chances of miscarr iaqe or  b i r t h  aefecrs .  
Exposure of  t h e  moeher duricq pregnancy can cause b i r t h  defec ts .  

I f  t h e  nervous system 

*Prepcad  by the  Bureau of Toxic Substance Assessment, New York S t a t e  Deprtment  of Health. 
Pot an explanat ion of t he  terms and abbrevia t ions  used, see 7 0 x 1 ~  Substances: How Toxic is 
Toxic. a v a i l a b l e  from the  New York S t a t e  Department of Health. 
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Cbaraical Fact Sheet* Version 2 

The information i n  t h i s  shee t  a p p l i e s  t o  workplace exposure r e s u l t i n g  from processing,  
manufacturing, s t o r i n g  or handling and is not designed f o r  the  population a t  l a rge .  Any 
genera l i za t ion  beyond occupational cxpooures & o d d  not be made. 
p r a c t i c e  is t o  maintain concentra t ions  of all chemicals a t  levels  a s  l a w  as is p r a c t i c a l .  

v: Arsenic s o l i d ,  c o l l o i d a l  a r sen ic ,  metallic a r s e n i c ,  a r s e n i c  black, 

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

CAS 7440-38-2: disodium arsenate, CAS 7778-43-0; sodium arsena te ,  CAS 7631-89-2: a r s e n i c  
chlor ide ,  CAS 778403401: a r s e n i c  s u l f i d e ,  CAS 1303-33-9: a r s e n i c  t r i o x i d e ,  CAS 1327-53-3: 
and otberr .  A separa te  f a c t  s h e e t  is ava i lab le  on Arsine. 

-: Ruby Arsenicr Realgarr Butter of ArsenSc, White Arsenic and others .  

ppu: Used t o  harden copper-lead alloys; i n  t h e  manufacture of c e r t a i n  types  of g l a s s ;  as a 
rad ioac t ive  t r a c e r  i n  toxicology; i n  pes t i c ides ,  i n s e c t i c i d e s  and roden t ic ides ;  t ax ide  my 
and otbers. 

-t Grey, shiny metal. The inorganic  compounds a r e  var ious  colors. 

DdpL: None, except f o r  arsenic t r i o x i d e  which has a g a r l i c- l i k e  odor. 

BcbLLffiar (n w: The m e t a l  is inso lub le  but some inorganic  compounds are soluble .  

4 

-: Average 8 hour exposure -- 0.01 m q f m 3  (as a r s e n i c ) .  

- -: 0.002 mg/d (as a r sen ic ) .  

-: Average 8 hour exposure -0 0.2 mgfm3 (as arsenic :  does not apply 
* t o  a r s e n i c  t r i o x i d e  production).  

Tm- z 

m: Hay cause coughingr chest painsr  d i f f i c u l t  breatnrng,  g iddiness ,  headache, 
nausear vomitingr diarrhe. and breakdown o f  nasal  tissues. 

SkfOt Prolonged contact  may cause  i r r i t a t i n g  redness and blisters.  Arsenic t r i o x i d e  is 
read i ly  absorbed causing those  s y m p t a a s  l i s t ed  under inhala t ion.  

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

-: nay cause stomach pains,  vomiting (poss ibly  with blood) ,  d ia r rnea  (poss ib ly  
with blood),  inflammation of t h e  t h r o a t ,  cramps in  t h e  legs, r e s t l e s s n e s s ,  p a r a l y s i s ,  
shock and death. Animal s t u d i e s  i n d i c a t e  t h a t  t h e  l e t h a l  dose of a r s e n i c  t r i o x i d e  is 
about one teaspoon. 

.- 

P S U  

Levels of 0.56 mq/d may cause weakness, loss o f  a p p e t i t e ,  nausear vomiting, d i a r r h e a r  
stomach pain, i r r i t a t i o n  and inflammation of t h e  eyesr  nose and t h r o a t ,  breakdown o f  nasal. 
tissue, excess i t ch ing ,  d e v e l o p c n t  of thickened skin  and w a t t s  on the  hands and f e f f r  
s k i n  d i sco lo ra t ion ,  and p a r a l y s i s  of the  hands and feet. S t u d i e s  have l inked l o n g  term 
occupational exposure t o  arsenic and inorganic a r s e n i c  compounds w i t h  a k m  and lung cancer 
i n  humans. .&dim arsena te  has caused b i r t h  d e f e c t s  i n  animals. Whether i t  does so i n  
humans is not known. 

'Prepared by the  Bureau of Toxic Substance Assessment, New York State Department of Health. 
For an explanation o f  t h e  terms and abbrevia t ions  used, see "Toxic Substances: Bow Toxic is 
Toxic" a v a i l a b l e  from the New York Sta te  Department of Health. 
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APPENDIX B 

SITE-SPECIFIC QUALITY ASSURANCE PROJECT PLAN 

B- 1 
[Bold items enclosed in brackets denote changes from original text] 
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Section 3.0 -- Project Summary (Continued) 

Phase I1 -- Characterization 

PLANNED " B E R  OF SBHPLES 

Surface Water 8 Air - - 
24 Biota: - Sediment 

Soil - 8 Flora - 
- 4 Fauna . Groundwater - 

- X Purgeable Aromatics 
- X Purgeable Halocarbons 

CATEGORIES OF ANALYSES 

5 Duplicates - 
4 - Trip Blanks 

Field Blanks 4 

Rinsate Blanks - 4 
- 

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

- - X Total Organic Carbon 
- X Hardness (water only) 
- X Alkalinity 
- X Total Suspended Solids 

- 
- 
- 

(water only) - X Total Halogens 
X Sulfur 
X Ignitability 
- - X Total Kjeldahl Nitrogen 

- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus - X Cation Exchange Capacity 
- X Dissolved Oxygen (in field) 
- X 5-day Biological Oxygen Demand 
- X Chemical Oxygen Demand 

- 
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Analyte Hedia Method No. A P C DL 

* 
Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable 

Hydrocarbons 
Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Laboratom Analyses 

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

Volatile Halogenated 

Volatile Aromatic 
Hydrocarbons s/w 
Hydrocarbons s/w 

TCL Purgeables + xylene s/w 
TCL BNAs s/w 
TCL Pesticides & PCBs s/w 
Total Recoverable 

Hydrocarbons S/W 

TCL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Cal ci um 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

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 

Mercury s/w 

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

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

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

EPA 8010/601 N/M N/M N/M N/M 

EPA 80201602 N/M N/M N/M N/M 
EPA 8240/624 N/M N/M N/M N/M 
EPA 82701625 N/M N/M N/M N/M 
EPA 8080/608 N/M N/M N/M N/M 

EPA 418.1 N/M N/M N/M N/M 

EPA 6010/200.7 
EPA 6010/200.7 
EPA 7060/206.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 7421/239.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 7471/245.1 

N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
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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 GQAPP. Site-specific accuracy, precision, completeness, and detection 
limit criteria are presented in Section 5.0 of this SQAPP. Modifications to 
any other of the analytical procedures are described below: 

No Modifications 
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Section 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. 0 
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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THREATENED AND ENDANGERED FLORA AND FAUNA 
ASSOCIATED WITH NAS PENSACOLA 

c- 1 
(Bold items enclosed i n  brackets denote changes from original tex,t] , . I  
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Appendix C (Coot). 

Base status 
Scientific l a w  c o k n  name status ?G?WC(or ?MI US- 

BIRDS 

Piping Plover P 
Snowy plover P 
Stoddard's yellow- P-u 

Kirtland's warbler U 
American oystercatcher U 
Reddish egret P-u 
Little blue heron P-u 
Snowy egret P-u 

Arctic peregrine n 

throated warbler 

Florida sandhill crane U 

falcon 
Southeastern kestrel R 
American oystercatcher P-U 
Bald eagle P-u 
osprey R 
Brown pelican R 
Red-coc kaded P-u 
woodpecker 

Bachmann's warbler U 
Ivory-billed U 
woodpecker 

Least tern U 
Wood stork U 
Snail kite U 

Charadrius melodus 
Charadrius alexandrinus 
Dendroida doiinica 

s todda cdi 
Dendroica kirtlandii 
Haematopus palliatus 
Egretta rufescens 
Egretta caerulea 
Egretta 9 
Grus canadensis pratensis 
Falco peregrinus tundrius 

T 
T 

T 
UR 2 
u R 2  

Open dry, sandy beaches 
Open dry, sandy beaches. 
Wooded habitats 

E Wooded habitats 
Coastal habitats 
Freshwater/coastal wetlands 
Freshuater/coastal wetlands 
Freshwater/coastal wetlands 
Freshwater wetlands 
Wiriters on coasts 

E 
ssc 
ssc 
ssc 
ssc 
T 

E 

T 
ssc 
T 
ssc 
ssc 
T 

E 
E 

T 
E 
E 

UR 2 

n 
I 
w 

T 

UR 2 Open pine forests, clearings 
Open coastal beaches 
Pine forests/coastal habitat 
Near water 
Mangrove trees, coasts 
Cavity nests/old pine stands 

Falco sparverius paulus 
Haematopus palliatus 
Haliaeetus leucocephalus 
Pandion haliaetus 
Pelecanus occidentalis 
Pic0 ides boreal is 

E 

AC 
E 

E 
E 

Wooded habitats 
Wooded habitats 

Vermivo ra bachmani i 
Campephilus principalis 

Coastal habitats 
Freshwater/coastal wetlands 
Freshwater/coastal wetlands 

Sterna antillarum 
Mycteria americana 
Rostrhamus sociabilis 

E 
E 

INVERTEBRATES ... 

Scarab beetle P UR 2 Associated w/Gopher Tortoise Copris gopheri 
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recycled paper 
c-5 




