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1. INTRODUCTION 

The purpose of this work plan is to outline the procedures and 
methodologies to be used in conducting a Contamination Assessment/ 
Remedial Activities Investigation at the Oak Grove Campground (Site 39) 
located at the Naval Air Station (NAS) in Pensacola, Escambia County, 
Florida. 
Inc., (E & E) for the Southern Division, U.S. Navy, Naval Facilities 
Engineering Command, under Contract No. N62467-88-C-0200. The work plan 
has been developed based on information and file documents provided by 
the Navy and on information gathered by E & E during a preliminary site 
inspection conducted in April 1991. 

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 the sampling and 
analytical efforts during subsequent phases of the investigation. 
I1 (Characterization) is directed toward the formal confirmation and 
quantification of the full spectrum of site contaminants (if any), 
thereby allowing determination whether further investigation is 
warranted. Thus, the necessity of implementing phases I11 and IV 
(Extent Delineation) will be dependent on the results of phases I and 
11. Phases I11 and IV, if required, will be directed not only toward 
fully identifying the horizontal and vertical extents of contamination, 
but also toward providing the quantitative data base necessary to 
support the screening and evaluation of potential remedial alternatives. 
The main objectives/advantages of this phased approach are as follows: 

Phase 
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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; 

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

Early screening of potential remedial alternatives, vhich, 
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 11 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 Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) Remedial 
Investigation (RI)/Peasibility Study (FS). For simplicity, the 
investigations for all NAS Pensacola sites will be referred to as 
contamination assessment/remedial activities investigations. 
results of site investigations that do not require study beyond Phase I1 
will be incorporated into a contamination assessment report. 
appropriate, these sites vi11 be recommended for no further action. The 
final results of site investigations that require work beyond Phase I1 
vlll be incorporated into an RI report, vhich will provide all the 
information necessary for the development and completion of an FS. 

The final 

If 



2. SITE DESCRIPTION 

Site 39 (Oak Grove Campground) is located in the southwestern portion of 
the NAS Pensacola facility (see Figure 2-1). 
approximately 2,500 feet south of Forrest Sherman Field and 700 feet 
northwest of the Pensacola Bay shoreline. 
circular area approximately 300 feet in diameter and is approximately 5 
feet above mean sea level (MSL; see Figure 2-2). 

The site area is 

The site occupies a roughly 

The site area lies in a sandy soil clearing approximately 200 feet south 
of the campground's trailer camp and is entirely unpaved (see Figure 
2-2). Debris, consisting of broken pieces of brick, concrete, tile, 
glass, coal, and iron nails and rods, is scattered about the circular 
site area. Within the area of debris lies a zone of stained soils 
approximately 150 feet in diameter. 
inches beneath land surface and emit a hydrocarbon odor. 
runoff from the site occurs due to the relatively flat topography and 
sandy soils. 

These stained soils extend several 
Little surface 

No groundwater monitoring wells are present in the vicinity of Site 39; 
however, NAS Pensacola supply well no. 3 is located approximately 1.2 
miles northeast of the site. 
located south and east of the site, and a more heavily wooded area is 
located west and north of the site. 
to Pensacola Bay, lies approximately [350] feet west of the site area. 
A sandy trail leading to the bay shoreline extends past the site to the 
east, and an unpaved road leads to the site from the campground. 
3 (Crash Crew Training Area) and Site 19 (Fuel Farm Pipeline Leak Area) 
are located approximately 2,400 feet and 3,400 feet, respectively, 
northwest of Site 39. 

An area of sparse pine trees and shrubs is 

Sherman Inlet, a small estuary open 

Site 
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3. SITE EISTORY 

The origin of the stained soils and debris scattered about Site 39 has 
not been determined. 
might have been located in the vicinity of Site 39, but this has not 
been confirmed (Joyner 1991). 

It has been reported that a boiler-powered sawmill 

A preliminary review of aerial photographs dating from 1951 to 1989 was 
conducted by E & E. 
development of the Oak Grove Campground occurred during this time 
period. This development included the formation of unpaved roadways 
into the area. In a 1968 photograph, the area south and adjacent to the 
to the campground (currently Site 39) appeared to have been cleared of 
vegetation and graded. 
disturbed soils occurring in the cleared area south of the campground. 
This zone appeared to emerge from a roadway and spread to the south 
toward the bay. The remaining photographs taken since 1970 display 
various phases of revegetation and a fading of the disturbed area. 

Photographs dated 1961 and 1964 indicate that the 

A photograph taken in 1970 shows a zone of 

In the site area, visibly stained soils emitting a distinct hydrocarbon 
odor were first reported by campers in the spring of 1990 (Joyner 1991). 
In April 1990, NAS Facilities Management personnel collected two grab 
soil samples from the area of stained soils. These soil samples were 
collected from a depth of 0 to approximately 7 inches below land surface 
(BLS) and were analyzed for United States Environmental Protection 
Agency (EPA) solvent numbers FOOl through F005, total recoverable 
petroleum hydrocarbons (TRPHs), and polychlorinated biphenyls (PCBs) .  

The analytical results indicated the presence of 9,834 parts per million 
(ppm) TRPAs, 9,390 parts per billion (ppb) methanol, 70 ppb tetrachloro- 
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ethylene, 40 ppb toluene, and 60 ppb xylene. 
The complete analytical results for these samples are contained in 
Appendix A. 

No PCBs were detected. 

To date, no other sampling or investigation has occurred at Site 39. 
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4. CLIHATOLOGY 

NAS Pensacola is located in an area that typically experiences a mild, 
subtropical climate. This cljn- 
(approximately 30° North) and 
Gulf of Mexico (Wolfe -- et al. 1988). 
ranges from 5 5 O  Fahrenheit (F) in the winter to 81° F in the summer. 
Although the annual temperature range is fairly stable, actual daily 
values can be more extreme, ranging from less than 7' F in the winter to 
more than 1 0 2 O  F in the summer. Thunderstorms occur during approxi- 
mately half the days during the summer months and can cause a loo to Z O O  

F drop in temperature within only a few minutes (Uolfe -- et al. 1988). 

e is a result of the latitude 
- stabilizing effect of the adjacent 

The average annual temperature 

Precipitation rates in the NAS Pensacola vicinity are relatively high 
with an average annual rainfall of approximately 60 inches. Rainfall 
amounts are highest in July and August during almost daily thunderstorms 
(averaging 7 inches per month) and lowest during spring and fall 
(averaging 4 inches per month; Kennedy 1982). Eigh intensity thunder- 
storms are common, producing as much as 3 to 4 inches of rainfall during 
a single hour. Evaporation rates are also highest in the summer months; 
therefore, the potential recharge from heavy summer rains is reduced. 
Spring and fall rains are generally less intense, but longer in 
duration, producing less surface runoff and higher rates of infiltration 
and net recharge. 

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

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

Hurricanes and tornadoes are infrequent but can cause 
Six hurricanes have 
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5. BIOLOGICAL RBSOURCBS 

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 seminatural (plantation) condition, primarily in the western 
portion of the facility. 

The 

5.1 Regional Biological Resources 

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

The primary vegetated communities of the NAS Pensacola 
North Florida coastal 

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 
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pine), Quercus spp. (scrub oak species, geminata, champanii, myrtifolia, 
and inopina), Cladonia species, and Ceratiola ericoides (rosemary). 
This community type has been ranked by FNAI as imperiled statewide 
because of its rarity and because of its vulnerability to extinction due 
to some artificial or biological factor. 
three to five distinct habitats (Volfe et al. 1988). 

This community type can have 

-- 

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

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

Primary overstory vegetation is 

Platwoods communities also 

-- 

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), Ouercus laevis (turkey oak), 0. 
rarilandica (bluejack oak), - 0. stellata (post o a k ) ,  and - Q. falvata 
(southern red oak) .  

(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 1986 (Navy 1986). 

- 

The understory is dominated by Diospyros virginiana 
The more 

These habitats vere 

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

Much of the geological material 

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

above for flatwoods and sandhill communities. Host 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 (Naval Energy and Environmental Support Activity 
[NEESA] 1983). 

In areas with relatively steep slopes, 

Wetland or seepage bogs are 

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

Intermittent streams found on NAS Pensacola have lost most of the 
original vegetation associated with this habitat. For example, at Site 

30, the stream that empties the small swamp into Bayou Grande has lost a 
considerable amount of vegetation along the stream banks and near Bayou 
Grande as a result of base development. 
development, hardwoods dominate the canopy around the stream. Such 
species as Magnolia virginiana (sweetbay), Illicum floridanum (star 
anise), and Smilax -- bona-nox (spiked cat brier) are dominants of seepage 
or steephead streams (Wolfe -- et al. 1988). 

In areas unaffected by 

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

Birds. 
with the area. Thirteen of these species are endangered, and seven are 
species of concern (see Appendix D). In March 1986, the Navy conducted 

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

Because of the large number and diversity 

Beptiles and Amphibians. 
only four out of a possible 30 species of reptiles and amphibians 
associated with the area were identified on the NAS Pensacola facility, 
none of which are endangered. 
that the presence of the gopher tortoise (Gopherus polyphemus) can most 
likely be found in suitable habitats on the vestern portions of the 
facility (see Appendix D). Host 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. 
bodies can be detrimental to existing populations of reptiles and 
amphibians utilizing that water body. 

During the 1986 survey conducted by the Navy, 

A recent check of the PNAI files confirms 

Any contamination of surface water 

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

Little is known of the flora and fauna inhabiting the 

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

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 areal extent. Grass beds of unknown species composition 
extending along the north shore of Pensacola Bay in the 1950s 
disappeared by 1961. 
(see Section 12) may elucidate past distributions of seagrasses. 

These grassbeds are composed 

Seagrass beds in the area surrounding the facility have not 

An examination of historical aerial photographs 

Plankton. The only existing study of the phytoplankton and zooplankton 
in the waters surrounding the NAS Pensacola facility was conducted by 
the Navy in March 1986. 
in productivity (as compared to other Gulf Coast estuaries), and mainly 

The phytoplankton has been characterized as low 

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

It should be pointed out that any 

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

Although no intensive benthic surveys were conducted 
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spp. , various spionids, and Haploscoloplos spp. ) and bivalves (Anodontia 
- alba and Tellina spp.) during most of the year. 
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 might have been negatively 
influenced by the sewage outfall. 

FDER samples collected 

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

A complete comparison of 

However, the 

?ish and Shellfish. 
bony fish species and seven cartilaginous fish species (Cooley 1978). 
The 13 most abundant species vere spot (Leiostomus XanthUrUS), pinfish 
(Lagodon rhomboides), Atlantic croaker (Hicropogonias undulatus), gulf 
menhaden (Brevoortia patronus), bay anchovy (Anchoa nitchilli), 
longspine porgy (Stenotus caprinus), silver perch (Bairdiella 
chrysoura), southern hake (Urophycis floridana), inshore lizardfish 
(Synodus foetens), gafftopsail catfish (Bagre marinus) , sand seatrout 
(Cynoscion arenarius) , and spotted hake (Urophycis regia; Eeil 1988). 

Early studies of Pensacola Bay have identified 180 

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 w a s  the highest in the more 

bderate densities of blue crab (Callinectes sapidus), shrimp (Penaeus 
duorarum, - P. setiferus, and - P. aztecus), and oysters (Crassostrea 
virginica) have been collected throughout Pensacola Bay (Heil 1989). 
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a 
Shrimp are caught in greater abundances near NAS Pensacola because of 
the higher salinities. 
in the East Bay area. 
recognized by the Florida Department of Natural Resources (FDNR) are in 
the East Bay area. Scallops (Aequipecten irradians) are collected only 
within grassbed areas. No information is available at this time on 
where scallops are collected by the general public and how many are 
removed. 
Big Lagoon along the southwest portion of the facility. 

Blue crabs and oysters are more readily caught 
In fact, the only legal shellfishing areas 

The nearest seagrass beds to the NAS faci l i ty are located in 

Sport and Commercial Fishing. 
occurs in Escambia County, accounting for 2% of the total Florida 
landings for 1980 to 1985 (Navy 1986). 
terms of total weight was the black mullet. 
important species of finfish was the red snapper. 
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, 
blue crabs, and squid. These data, as well as the Navy's data, also 
suggest that a significant tuna fishery may be developing in the 
Pensacola Bay area (0 pounds landed in 1983; 1,582 pounds in 1987). 

A moderate amount of commercial fishing 

The dominant finfish species in 
The most economically 

E 6 E examined the 

Sport fisheries data for the state of Florida are not available 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, grouper, red snapper, flounder, and sand seatrout. It is 

landings for species sought by both interests (Navy 1986). 
. likely that the sport fishing catch equals or exceeds commercial 
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The estuarine system is a very important element in the life history of 
most of the commercial and sport fishing species sought. 
90% of all commercially valuable fish species are estuarine dependent 
during some phase of their life cycle. Shrimp, blue crab, 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. 

Between 65 and 

M i n e  Hanals. 

NAS Pensacola facility; most of the 13 species of -1s reported for 
the northeastern Gulf of Mexico stay predominantly in Gulf waters. 
Atlantic bottlenose dolphin (Tursiops truncatus) , however, has been 
sighted regularly off the NAS Pensacola facility. Manatees have been 
sighted irregularly, with one recent sighting in the area recorded by 
FNAI in October 1988. A goosebeaked whale (Ziphius cavirostris) was 
reported stranded on Santa Rosa Island, and a pilot whale (Globicephala 
macrorhynchus) was found stranded on a beach near Pensacola (Navy 1986). 

Few mammals have been sighted within the area of the 

The 

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

Threatened and Endangered Species. 
endangered species (see Appendix D) have been identified in the vicinity 
of the NAS Pensacola facility. Uany rare, threatened, and endangered 
species are associated with the wetland or bog habitats found on NAS 
Pensacola. 
recorded in an inventory conducted by FNAI (1988b) of the NAS Pensacola 
facility (see Appendix D). Host of these plants were found in the area 
around Sherman Field and habitats to the west. 
and, more importantly, any assessment of environmental endangerment must 
consider the water level requirements of rare and endangered plant 
species, the foraging activities of birds in the waters surrounding the 

A number of threatened and 

A total of 57 occurrences for six plant species were 

Any site remediation 
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NAS Pensacola facility, and nesting and feeding animals on the facility 
grounds. 
presence of threatened or endangered species and potential pathways of 
contamination to these species. 

Complete biotic surveys may be necessary to determine the 

5.2 Site-Specific Biological Resources 
Habitats within Site 39 have been disturbed to varying degrees by base 

activities (e.g., the campground and the area of scattered debris). 
site area has a vegetative community dominated by pioneer-stage 
understory shrub species and some associations of longleaf-slash pines. 
liammals, amphibians, reptiles, and birds associated with coastal 
vegetated communities, as well as waterfront habitats, could be found in 
and around this site. Waterfront and wading birds may also utilize this 
site for resting areas. 
dominated by coastal dune grasses and some shrubs. Because the site is 
essentially a sand dune area, i t  is expected that fauna associated with 
this coastal habitat may utilize this site for feeding, resting, and/or 
nesting. 
during the migration periods of October through March and wading birds 
throughout the year. 

The 

Areas immediately south of Site 39 are 

Site 39 can most likely support large numbers of vaterfowl 
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6. SURFACE WATER BYDROLOGY 

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

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

This direct infiltration limits stream 

There are no naturally occurring perennial streams on NAS Pensacola; 
however, there are approximately 10 naturally occurring intermittent 
streams and numerous artificial 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 (United 
States Geological Survey [VSGS] 1970a, 1970b). 

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 vater or groundwater, into 
vetland areas found on site could also have a significant impact on the 
biotic communities that are dependent on those habitats. 

6.2 Site-Specific Surface Water Hydrology 
The nearest surface water bodies to Site 39 are Pensacola Bay and the 
northern portion of Sherman Inlet. 
approximately 700 feet [southeast] of Site 39. Sherman Inlet and 
associated marshy areas are located approximately (3%)) feet west of the 
site. 

Pensacola Bay is located 

,. 
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7. PHYSIOGRAPEY AND HYDROGEOLOGY 

7.1 Physiography and Regional Eydrogeology 

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

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

7.1.2 Regional Eydrogeology 
Three principal hydrogeologic units of importance underlie NAS 
Pensacola. These are, in descending order, the Surficial Aquifer, the 
Intermediate System, and the Floridan Aquifer System. 

7.1.2.1 Surficial/Sand-and-Gravel Aquifer 
The Surficial Aquifer occurs from land surface to a depth of 
approximately 300 feet at NAS Pensacola and is composed of a sequence of 
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unconsolidated to poorly indurated clastic deposits (Wagner et al. 
1984). 
important source of vater supply and is called the Sand-and-Gravel 
Aquifer (Southeastern Geological Society [SEGS] 1986). [Based on the 
total dissolved solids (TDS) content of groundvater from wells that tap 

In this portion of Florida, the Surficial Aquifer constitutes an 

the Sand-and-Gravel Aquifer in southern &cambia County (Clemens -- et al. 
1989), the groundvater is classified as C l a s s  G-1 (FDBR 1988b).] 
sediments making up this aquifer belong to all or part of the Pliocene 
to Holocene Series vhich, in this area, consist mainly of the Citronelle 
Formation overlain by a thin cover of marine terrace deposits. 
that the Sand-and-Gravel Aquifer is contiguous with land surface and 
recharge occurs principally by the direct infiltration of precipitation, 
the aquifer is particularly susceptible to contamination from surface 
sources. In the NAS Pensacola vicinity, the Sand-and-Gravel Aquifer is 
made up of three zones based on contrasting permeabilities. 
are referred to as the surficial zone, the lov permeability zone, and 
the main producing zone (Vilkins -- et al. 1985). 

The 

Given 

These zones 

Surficial Zone. 
contains groundvater under vater table or perched vater table 
conditions. 
(Geraghty and Hiller (G 6 H) 1984, 1986) indicate that the surficial 
tone ranges in thickness betveen 40 and 70 feet and consists of tan and 
brovn, fine- to medium-grained quartz sand. 
vithin the surficial zone is variable depending on location and ranges 
from less than 1 foot near surface water bodies to more than 20 feet in 
areas of higher elevation. In general, the direction of groundwater 
flov is controlled by the topography and by discharge to surface water 
bodies. Consequently, shallov groundvater in the surf icial zone moves 
tovard areas of lover elevation and/or the nearest surface vater 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 yielded hydraulic 
conductivity values ranging from 16 to 56 feet per day (ftlday; G 6 H 
1986). Horizontal groundvater flov velocities in the surficial zone 
vi11 depend on site-specific hydraulic conductivities and horizontal 

The surficial zone is contiguous with land surface and 

The results of numerous borings conducted at NAS Pensacola 

Depth to the water table 
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hydraulic gradients; however, velocities would generally be expected to 
be high. 

Low Permeability Zone. 
permeability sediments 
zone is referred to as 
this zone is generally 

fossiliferous (shelly) 

Underlying the surficial zone is a zone of lower 
dominated by clay and silt-sized material. 
the low permeability zone. 
composed of gray to blue, sandy, silty, slightly 

clay and clayey sand ranging in thickness from 8 

This 
At NAS Pensacola, 

to 40 feet (G & H 1984, 1986). 

The results of laboratory permeability tests conducted on samples from 
this zone indicate that vertical hydraulic conductivities are low, 
ranging from 4 . 2  x to 9.9 x lo-’ ft/day. 
permeability zone probably functions as a confining or semiconfining 
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 
NAS Pensacola (G 6 H 1984, 1986). 
geophysical techniques would be required to confirm its presence at a 
given location, it  is likely that this unit is ubiquitous at NAS 
Pensacola. Few, if any, wells are open to the low permeability zone at 
NAS Pensacola; thus, no information is available regarding groundwater 
flow direction. 

Thus, the low 

The low permeability zone has been 

Although additional boring or 

Main Producing Zone. The bottom portion of the Sand-and-Gravel Aquifer 
is called the main producing zone and consists mainly of sand and gravel 
interbedded with thin beds of silt and clay. 
main producing zone is encountered is somewhat variable, ranging from 60 
to approximately 120 feet BLS at NAS Pensacola. This zone generally has 
the highest permeability characteristics due to thicker and more 
persistent sand and gravel beds and is tapped by most of the major wells 
in the Pensacola area (Wilkins -- et al. 1985). 

The depth at which the 

NAS Pensacola has three 
supply wells which produce water from this zone; however, due to high 
iron content in the water, the wells are infrequently used (G & M 1986). 
The principal sources of water for NAS Pensacola are wells located at 
Corry Field, approximately 3 miles to the north. The thickness of the 
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main producing zone can be highly variable; however, it  is estimated to 
be up to about 100 feet at NAS Pensacola. 
wells open to the main producing zone at NAS Pensacola to determine 
direction of groundwater flow within this zone; however, the flow 
direction is assumed to be generally southward under ambient conditions. 
Pumpage of the supply wells would locally cause groundwater in this zone 
to flow toward the wells. 

Insufficient data exist for 

As a result of the overlying low permeability zone, groundwater within 
the main producing zone occurs under confined or seniconfined 
conditions. 
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 h M 1986). This indicates that a 
significant downward hydraulic gradient exists between these two zones. 
Thus, a considerable potential exists for vertical groundwater flow from 
the surficial to the main producing zone at this location. 
known to what extent this potential exists elsewhere at NAS Pensacola. 

At one nested well location on NAS Pensacola (east of 

It is not 

7.1.2.2 Intermediate System 
The lower limit of the Sand-and-Gravel Aquifer coincides with the top of 
8 regionally extensive and vertically persistent hydrogeologic unit of 
much lower permeability. This unit is referred to as the Intermediate 
System. In the vicinity of NAS Pensacola, the top of the Intermediate 
System generally lies within the sediments termed Miocene Coarse 
Clastics or corresponds to the top of the Upper Member of the Pensacola 
Clay and occurs at a depth of approximately 300 feet (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). The entire sequence is 
primarily poor to non-water bearing. However, relatively thin beds of 
sand which exist within the unit may yield small quantities of water. 
In the NAS Pensacola area, the Intermediate System is approximately 
1,100 feet thick and is composed of the lower portion of the Miocene 
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Coarse Clastics, the Upper Member of the Pensacola Clay, the Escambia 
Sand Member of the Pensacola Clay, and the Lower Member of the Pensacola 
Clay; all are of Miocene Age. 

7.1.2.3 Ploridan Aquifer System 
Immediately underlying the Intermediate Sys tern and occurring at a depth 
of approximately 1,500 feet BLS at NAS Pensacola is the Floridan Aquifer 
System. 
Lower Miocene Chickasawhay Limestone and undifferentiated Tampa Stage 

The Floridan Aquifer in this area is composed of the Middle to 

Limestone. 
highly mineralized and is not used for water supply (Wagner et al. 
1984). 

Groundwater within the Floridan Aquifer in this area is 

7.2 S i t e  Hydrogeology 
The s o i l s  of Escambia County are derived primarily from ma- -e  and 
stream deposit parent material. The Initial Assessment Study (IAS) soil 
association map (NEESA 1983) indicates that the surface soils at Site 39 
are predominately undifferentiated coastal soils, including dune land 
and beach-tidal marsh. 
drilling of various soil borings on NAS Pensacola indicates that sands, 
which correspond to the surficial zone of the Sand-and-Gravel Aquifer, 
extend from land surface to approximately 35 feet below MSL (G & H 
1986). 
brown to gray quartz sands. 
which corresponds to the low permeability zone of the same aquifer, is 
found below these sands (G & H 1986). 

Lithologic information collected during the 

This zone primarily consists of fine- to medium-grained, buff to 
An approximately 15-foot-thick marine clay, 

The immediate Site 39 is currently an undeveloped clearing that borders 
Pensacola Bay. No monitoring wells are located on site. Considering 
the site's proximity to Pensacola Bay (approximately 700 feet), the 
depth to groundwater has been roughly estimated to be 5 feet, and 
groundwater flow is presumably to the south toward the bay. 

An NAS Pensacola water supply well (Well No. 3) is located approximately 
1.2 miles northeast of Site 39. This well is infrequently used as a 
secondary water supply to augment the primary well field located at 
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Corry Station. The supply well was installed in 1969 to a depth of 240 
feet (open to the main producing zone). The well yield, when in use, is 
about 1,200 gallons per minute (gpa), and depth to the static vater 

- 
level, in 1969, was approximately 45 feet. 
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8. PROJECT MANAGEHE" PLAN 

The Generic Project Management Plan (GPMP) 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. 
applicable technical and schedule sections, as appropriate, and will 
follow E 6 E's project management guidelines (see Section 22).  

This work plan will incorporate and reference 
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9 .  SITE "AGEWENT PLAN 

The Generic Site Management Plan (GSMP) defines the management 
procedures for field activities on both the site and program level. 
management and implementation of all field activities conducted as part 
of the Contamination Assessrnent/Remedial Activities Investigation of 
Site 39 will follow the GSHP and any updated versions. Data Quality 
Objectives (DQOs) and all applicable or relevant and appropriate 
requirements (ARARs) have beer. :onsidered in developing the initial 
phases of fieldwork described here and will be updated and revised for 
any subsequent phases of fieldwork. 

The 
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10. BEBLTHANDSBPETYPLBN 

A comprehensive General Health and Safety Plan (GHSP) and individual 
site-specific safety plan (SSP; [see Appendix B]) have been developed to 
provide readily available emergency information and preventative safety 
measures. The GHSP outlines health and safety procedures and protocols 
to be folloved during all field investigations at each of the [39] sites 
on NAS Pensacola. The plan includes: standard operating procedures 
(e.g., site entry and decontamination); hazard communication and 
training (e.g., safety training, briefings, and documentation); safety 
equipment and instrumentation (e.g., monitoring and personnel protective 
equipment); hazard evaluation by Contaminant class (e.g., metals and 
organics); and hazard evaluation for each task (e.g., drilling and 
sampling). The GHSP will be periodically updated, as required, during 
the course of this program. 

In addition, the GHSP and the individual SSPs will define the 
toxicological properties and health hazards associated with each site. 
The SSP will include emergency action information pertinent to the 
safety of the field personnel and of the public (e.g., hospitals, 
ambulatory units, poison conttol centers, fire departments, and 
police/sheriff departments). 
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 Code of Federal Regulations [CFR] Section 1910). 

The SSP will also identify first-aid and 

': 
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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; [see Appendix C]). 

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

The SQAP will address all phases of the 

All of the QA/QC 
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12. AERIAL PHOTOGRAPH ANALYSIS 

Prior to the initiation of fieldwork, E & E will examine all available 
aerial photographs of NAS Pensacola for past and present conditions, 
features, and developments which may have direct relevance to the 
fieldwork methodology. 
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. 
activities will be analyzed to obtain information regarding the 
evolution of site features which might 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 

Photographs showing the history of site 

The historical perspective gained by studying aerial 
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13. UTILITIES SURVEY 

Prior to conducting any augering, boring, drilling, or excavation 
activities, E & E will locate all underground cables, pipes, utilities, 
or other obstructions which may become damaged or otherwise hinder 
fieldvork. 
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 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. 

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

In addition, E C E will 

The locations of all 

This task 

13-1 

[Bald items enclosed in brackets denote 
changes to last version of document] 



14. PIELDVORK HETHODOLOGY 

14.1 Phase 1--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 (phases I11 and IV) studies. 
field screening phase will employ a variety of field investigation 
techniques, including the collection of samples for laboratory analysis. 
However, the analysis of these samples will be subject to less rigorous 
QA/QC requirements, reflecting the "focusing" objective (as opposed to a 
formal contaminant quantification objective) of this phase. Each field 
screening task will utilize all existing information from preceding 
tasks, including aerial photograph analyses,, to adjust the locations of 
the various surveys and sampling locations, thereby achieving optimum 
results. The objectives/advantages of the field screening methods are 
discussed in detail in Section 9.1 of the GQAPP. 

The 

(It should be noted that much of the data from the tasks described below 
vi11 be available to the investigation teams while the fieldwork is 
still undervay. To the greatest extent possible, these data and/or 
other field observations will be utilized to adjust and/or redirect 
Phase I efforts in order to maximize the amount of information obtained 
regarding the horizontal and vertical extents of possible contamination 
at the site. Adjustments to the Phase I scope of work may include, but 
may not be limited to: 
already included in this work plan; 2) installation of additional and/or 
deeper (i-e-, intermediate depth) temporary monitoring wells; and 3) 
collection and analysis of additional samples from any given medium. 
Eovever, sampling and/or analysis will not be performed on media for 
which the associated procedures are not described in the approved GQAPP. 

1) sampling of additional media which are not 
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Furthermore, additional data from other site investigations MY become 
available prior to or during the completion of Phase I activities at 
this site. This could varrant either an increase or decrease in the 
scope of vork proposed in this vork plan. 

men the data indicate the need to increase or expand the Phase I scope 
of vork, these data shall also be evaluated to determine vhether it is 
appropriate to collect and analyze any additional sarples using DO0 

Level IV protocol. 
collection of an additional sample from a specified location and medium 
rill provide final information--information vhich m y  be used to 
determine the nature and extent of contamination, for risk assessment 
mrposes, or to make a final decision on the site--then the additional 
sample vi11 be collected and analyzed using WO Level IV protocol. If 
tbe data evaluation indicates that the sampling location may be 
optimized folloving receipt and evaluation of all Phase I data, then the 
Do0 Level IV sampling event ray be postponed until the evaluation of all 
Pbase I data is complete.] 

If the data evaluation clearly indicates that the 

14.1.1 Physical Survey 
14.1.1.1 Overall Physical Reconnaissance 
A field reconnaissance survey will be conducted on and around Site 39 
(Oak Grove Campground). 
used as guides in locating surface features. Visual inspections will be 
made regarding surface conditions, stressed vegetation, surface drainage 
patterns, and areas of staining. 

Available aerial photographs and maps will be 

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

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

The reconnaissance survey team will utilize air monitoring equipment 
during walkovers of the site, in accordance with Section 6.1.1 of the 
GQAPP. In the event that any [areas vith readings above background] are 
located, the area(s) will be flagged and identified on a site map for 



future reference. In addition, the field team will record the location 

and dimensions of any areas characterized by visible staining and/or 

exposed waste materials. All findings of the physical reconnaissance 
vi11 be mapped in detail and recorded in the field logbook. 

14.1.1.2 HNu/OVA Surface Emissions Survey and Particulate Air 
[Screening] 

Prior to conducting the survey, a grid will be laid out across the site, 
using the method described below in Section 14.1.2. In order to 
identify potential areas where shallow soil volatile organic compound 
(VOC) contamination exists, a surface emissions survey will be conducted 
at a minimum of 25-foot grid intervals across Site 39, using an HNu 
photoionization detector or organic vapor analyzer (OVA). Detailed 
notes of site activities and weather conditions will be recorded in the 
site logbook. 
6.1.1 of the GQAPP. 
point, and readings will be recorded in the site logbook. 

The survey will be conducted in accordance with Section 
Measurements will be made at each established grid 

Preliminary air screening will be conducted with a particulate monitor, 
such as a Mini-Ram, to determine if the site represents a source of 
particulates in the air. The air [screening] will be conducted in 
accordance with Section 6.1. [1]  of the GQAPP. 

14.1.1.3 Radiation Survey 
A radiation survey is proposed at Site 39 due to the fact that the 
source of debris on the site is unknown. 
using a Micro-R-meter and gamma scintillation detector. The instruments 
vi11 be passed over the site at ground level, and any areas having above 
background radioactivity (hot spots) will be recorded. This survey will 
be conducted on 25-foot grid intervals, in accordance with Section 6.3.2 
of the GQAPP. 

The survey will be performed 

The instruments will be calibrated as specified in Section 6.3 of the 
GQAPP in an area away from the influence of the site. All radiation 
levels will be documented in field logbooks and mapped as detected 
during the survey. 
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14-1.1.4 hbestos Survey - 
An asbestos survey will be conducted on Site 39 during the physical 
reconnaissance. 
building materials that could potentially contain asbestos. 
vi11 be conducted; however, building materials suspected to contain 
asbestos will be mapped for future reference. 

This survey will consist of locating and identifying 
No sampling 

14.1.1.5 Habitat/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. 
and the survey results, a map illustrating the identified habitats vi11 
be generated.] 
vel1 as an evaluation of the available literature. 

[Wing historical aerial photographs 

A habitat/biota survey vi11 be conducted for Site 39, as 

14.1.2 GeophySicdl Survey 
At Site 39 and the surrounding areas, an electromagnetic terrain 
conductivity survey, using an En-31, and a magnetometer survey will be 
conducted. 
methodologies and data interpretation techniques discussed in Section 
6.2 of the GOAPP. 

The surveys will be performed in accordance with field 

The effort will initially require the establishment of a grid system 
over the study area. To accomplish this, at least two baseline 
transects will be established (providing an x and y axis) and flagged at 
Zs-foot intervals. 
establish the baselines, and a Brunton compass and a tape measure will 
be used to complete the grid system for the study area. 
spacing will be based on 25-foot centers. 
surveys will be conducted by obtaining measurements at each grid point. 

A transit survey instrument will be used to 

The grid 
The EM-31 and magnetometer 
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The geophysical data, in conjunction with other background data, will be 
used to identify anomalous conditions in the site area: water table 
conditions; the location of potential subsurface contaminant plumes; and 
the horizontal and vertical orientation of contaminant plumes, if 
located. Ultimately, the interpretation of these data will be a primary 
consideration in the development of a rationale for Phase I and Phase I1 
soil boring and monitoring well placement strategies. 

e 

14.1. 3 

Phase I sampling activities for Site 39 will require a soil headspace 
surve: , soil sampling, the installation of shallow temporary monitoring 
wells, and groundwater sampling. 
laboratory for analytical screening parameters. 
screening program has been developed for the Phase I effort to 
efficiently and cost effectively focus subsequent phases of site 
characterization and contaminant extent delineation. Analytical 
screening is addressed in detail in Section 9.1 of the GQAPP. 
Analytical requirements for samples collected in Phase I are shown in 

Saaly t i d  Screening 

Samples will be analyzed in the 
The analytical 

Table 14-1. 

14.1.3.1 Soil Headspace Survey 
Soil samples will be collected for headspace analysis at 50-foot grid 
intervals across Site 39. Composite soil samples will be collected from 
each 5-foot depth interval [(0 to 5 feet BLS, 5 to 10 feet BLS, etc.)] 
to the water table. 
39; thus, one depth interval at each sampling location will be analyzed. 

The depth to water is assumed to be 5 feet at Site 

The purpose of the soil headspace survey will be to provide preliminary 
data regarding subsurface VOC contamination and to aid in identifying 
suitable locations for monitoring well installation and soil borings. 
In addition, this task meets the requirements of the Florida 
Administrative Code, Chapter 17-770 for delineating the extent of 
petroleum-contaminated soils. 
samples for headspace analysis and the recording of OVA measurements are 
discussed in detail in Section 6 . 4  of the GOAPP. 

The collection and processing of soil 
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lo. of Analyt icak 
Hodium Suglos Duplicator Total SUit08’ 

soil I101 1 I l l 1  A 

Gtoundwator 6 1 7 A 

TOTAL. I161 2 I181 

14[a~s~]vrtDOOO:TO291/523/12 

‘Analytical auito doaiqnation is as follows: 

A = Volatil~ organic C O ~ ~ O O ~ ~ S ,  p o l p ~ c l ~ a ~  8rODatiC hydrocarbons, phanols, ~osticidoa and 
total polychlorinatod biphonyla, total rocooorablo potrolour hydrocarbona, and matala 
(total, unfiltorod). 

bSpocit ic conatituonta oncompaasod by tho various chomical groups included within analytical 

Sourca: Ecoloqy and Environront, Inc., 19S2. 

auito A 8ra idontifiod in tablo. 9-1 through 9-[5] of tho Oonoric Quality ASaurmCo Projoct Pla 



14.1.3.2 Laboratory Analyses 
Soil and groundwater samples will be collected and laboratory analyzed 
for screening parameters in order to provide preliminary data regarding 
the nature and extent of any contamination. 
locations are focused on the observed area of debris and stained soil. 

The proposed sample 

Soils -- Soil samples will be collected at [lo] locations across Site 39 
(see Figure 14-1). 
results of the preliminary reconnaissance surveys and the soil headspace 
survey.) At [eight boring] locations, soil samples will be collected 
and composited over 5-foot intervals ((0 to 5 feet BLS, 5 to 10 feet 
BLS, etc.)] from the surface to the water table. 
water [across Site 39) is approximately 5 feet BLS, it is estimated that 
one soil sample will be collected at each [boring] location. 
addition, tvo composite surface soil samples vi11 be collected (see 
Figure 14-1). The purpose of this Phase I surface sampling is to focus 
the Phase I1 soil sampling and ultimately to provide the data to 
evaluate the need for formal air sampling. 
pertinent to Risk Assessment tasks.] If surface runoff pathways to 
Sherman Inlet or Pensacola Bay are identified, soil [boring] samples 
will also be collected in the areas of the pathways. 

(These locations may be adjusted based on the 

Assuming the depth to 

[In 

The data vi11 also be 

[Soil boring] samples will be collected using a drill rig with 4-inch- 
diameter solid stem augers. In those areas where it is impractical to 
use the drill rig, a hand-operated bucket auger will be employed. 
surface soil sample will be collected as a composite of five aliquots 
from vithin a SO-foot-diameter area. 
a depth interval of surface to 6 inches. 
aliquots vi11 be homogenized to comprise a single sample.] 
sampling and equipment decontamination activities will be conducted in 
accordance with sections 6.6 and 6.10 of the GQAPP, respectively. 

[Each 

Bach aliquot vi11 be collected at 
For each location, the five 

All soil 

Groundvater -- Six temporary monitoring wells will be installed across 
Site 39 during Phase I at the locations shown on Figure 14-1. The exact 
locations of the temporary monitoring wells will be determined after the 
completion of the physical and geophysical surveys. Each temporary 
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monitoring well will be constructed of 2-inch-diameter, stainless steel 
casing, terminating in 5 feet of 0.01-inch slotted, stainless steel 
screen. 

Each well will be installed so that the well screen brackets the water 
table (i.e., the top of the screen extends slightly above the water 
level). 
accordance with Section 6.7.5 of the GQAPP. 

Following installation, each well will be developed in 

Each of the six temporary monitoring wells will be purged and sampled in 
accordance with sections 6.7 and 6.8 of the GQAPP. 
stainless steel casings and screens and groundwater sampling equipment 
will be decontaminated in accordance with Section 6.10 of the GQAPP. 

All temporary 

14.1.4 Hydrologic Assessment 
All temporary and existing monitoring wells will be surveyed to obtain 
top of casing [(TOC)] elevations referenced to a USGS benchmark or to a 
suitable established elevation reference point located within the 
vicinity of Site 39. 
to determine shallow groundwater flow direction and horizontal hydraulic 
gradient. 

Static water levels will be measured in each well 

14.2 Phase 11--Characterization/Extent Delineation 
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; and 

o TO support the preliminary identification, screening, and 
evaluation data requirements of potential remedial 
alternatives. 
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The proposed Phase I1 sampling locations are designed to focus on the 
areas of contamination associated with the debris and stained soils. 
This contamination is assumed to be identified during Phase I activities 
(see Section 14.1.3). 
especially with respect to the Phase I locations, will primarily be a 
function of how uniform the Phase I results were with respect to 
contaminant type, magnitude, and distribution across the site. 

The actual Phase I1 sampling locations, 

The Phase I1 investigation of Site 39 will involve the collection of 
soil and groundvater samples. 
wells will be installed. 
v8rranted by the results of Phase I efforts. In addition, limited 
aquifer testing will be performed. 

Additional permanent shallow monitoring 
Air sampling will be conducted only if 

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

[Bvery effort vi11 be made to complete the investigation of this site 
during Phase 11. To the greatest extent possible, the results of the Phase 
I investigation, as vel1 as field data and/or observations generated during 
the Phase I1 investigation, will be utilized to adjust and/or redirect the 
Pbase I1 efforts in order to maximize the amount of information obtained 
regarding the horizontal and vertical extents of possible contamination at 
the site. Adjustments to the Phase  I1 scope of work may include, but MY 
not be limited to: 1) sampling of additional redia which are not already 
included in this work plan; 2) installation of additional and/or deeper 
(i.e., intermediate and/or deep) permanent monitoring vells; 3) collection 
rrad analysis of additional samples from any given medium; and 4) 
performance of full-scale aquifer tests or other studies to further 
cbaracterize the hydraulic properties of the soil or aquifer matrix. 
Bavever, sampling and/or analysis will not be performed on media for which 
the associated procedures are not described in the approved GQAPP. 
Furthermore, additional data from other site investigations MY become 
available prior to or during the completion of Phase I1 activities at this 
site. 
proposed in this vork plan.] 

This could varrant an increase or decrease in the scope of vork 
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A”a‘Yfb:ti No. of Dupli- Trip riold Rinsato Prosorva ivo 
Hodiur Sarploa catos Blank.. Blanka Blanks Blanks ’ Suit. 

soil 18 2 1 [=I  1 

Oroundwator 4 1 1 111 1 1 (91 A 
( 2 )  B 

TOTAL 22 3 2 1 2 1 31 ( 8 )  

14[10ASP1UH0000:T0291/1691/12 

:Trip blanka will bo analyzod for TBtgOt Compound List (TCL) Volatilo organic corpounda (VOCa) only. 

‘Tho numbor of sarploa shown in paronthoaoa will bo analyzod for tho additional pararotors 

dhIalytical auito dosiqnationa aro aa follows: 

Prosorvativo blanka will bo analyzod tor TCL VOCa, total rocovorablo potroloum hydrocarbons 
(TRPHs), total [Targot Analyto List (TALI1 motals, and cyanido. 

indicatod. 

A - TCL VOCa plus mothanol; TCL baao-noutral/acid oxtractablo organic compounds: TCL poaticidoa 
and polychlorinatod biphonyls: TRPHs: [TALI motals (total [i.o., unfiltorodl and diarolvod 
[i..., rilliporo-filtorod, wator only]): cyanido: groas alpha, [proem bot., and p u r  scml 
(vator only): total organic carbon: hardnosa (wator only): and alkalinity (wator only). 
Rinaato blank mota1 analysos will bo for total rotala only. 

B - Total suapondod solids, total Kjoldahl nitrogon, ammonia nitrogon, orthophosphato 
phosphorus, diarolvod oxygon (in fiold), 5-day biological oxygon dorand (BOD5), and chorical 
oxygon dorand (COD). 

C - pH, alkalinity, porcont aoiaturo, grain rizo, BTU contont. aah contont, total organic 

'Specific constituonts oncornpasrod by tho various chomical groups includod within tho abovo-listod 
analytical ruitoa aro idontifiod in tab1011 9-[61 through 9-[15] of tho Gonoric Quality Asauranco 
Projoct Plan. 

halogons, sulfur, ignitability, and cation oxchango capacity. 

NR - Not roquirod. 
Sourco: Ecology and Environmont, Inc., 1992. 
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14.2.1 Biota Sampling 
The need for formal biological sampling will be based on the results of 
the Phase I habitat/biota survey and analytical screening results. 
biological sampling is required, a separate biological sampling plan, 
which outlines sample locations, sampling methodologies, analytical 
parameters, etc., will be prepared. 

If 

14.2.2 Sail Sampling 
The actual number and location of soil samples will be determined based 
on the results of Phase I. 
presented on Figure 14-2. 
roil samples will be collected at six locations. 

Tentative Phase I1 soil sample locations are 
For planning purposes, it is estimated that 

Soil samples will be collected in discrete intervals using a hand- 
operated bucket auger or a split-spoon sampler powered by a drill rig. 
At each location, a composite soil sample vi11 be collected from the 
following depth intervals: 
then every 2.5 feet to the water table. 
water is approximately 5 feet BLS, it is estimated that three soil 
samples will be collected at each location for a tot81 of 18 samples. 
All sampling, compositing, and lithologic logging will be performed in 
8ccordance with sections 6.6 and 6.7 of the GQAPP. 
decontamination will be performed in accordance with Section 6.10 of the 
GQAPP . 

0 to [loo] foot BLS, [loo] to 2.5 feet BLS, 
Assuming that the depth to 

Equipment 

14.2.3 
Tentative locations for the Phase I1 shallow monitoring wells are shown 
in Figure 14-2. The actual numbers and locations of shallow monitoring 
wells will be dependent on the results of Phase I. 
purposes, four new shallow monitoring wells are tentatively proposed for 
Site 39. Shallow monitoring wells will be installed using the hollow- 
stem auger method described in Section 6.7.2.1 of the GQAPP. 
the shallow monitoring wells will be constructed of 4-inch-diameter, PVC 
casing, will bracket the water table with 10 feet of 0.015-inch slotted 
screen, and will be an estimated 15 feet deep. 
standard monitoring well construction practices is provided in Section 

Shallov Monitoring Well Installation and Development 

For planning 

Each of 

A detailed discussion of 

. I  
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6.7.3 of the GQAPP. 

the method described in Section 6.7.5 of the GQAPP. 
in monitoring well installation will be decontaminated as discussed in 
Section 6.10 of the GQAPP. 

Upon completion, the wells will be developed using 
All equipment used 

[Following well development, vater levels in all on-site vells will be 
measured at l w  and high tides to determine the effect of tidal 
fluctuations on vel1 vater levels. In addition, the elevation of 
Ptnsacola Bay, i d i a t e l y  adjaccnt to the site, vi11 be surveyed 
concurrently vith measuring the vrrter levels in the oa-site vells.] 

Depending on the results obtained during Phase I, the delineation of the 
extent of shallov groundvater contamination may be possible during Phase 
I1 by the installation of a few monitoring wells in addition to the 
number proposed. Vhen and where possible and/or practical, additional 
monitoring wells will be installed during Phase I1 in order to expedite 
the overall investigation schedule. 

14.2.4 Groundvater Sampling 
Groundwater samples will be collected from the four newly installed 
shallow monitoring wells. 
according to the methods provided in Section 6.8 of the GOAPP, and 
equipment decontamination will be performed in accordance with Section 
6.10 of the GQAPP. 

Each well will be purged and sampled 

14.2.5 Eydrologic Assessment 
Vellhead elevations will be surveyed for all newly installed monitoring 
vells, and water levels will be measured in all wells, following 
procedures described in Section 14.1.4 of this work plan. 

Limited aquifer testing will be conducted on all nevly installed and 
existing monitoring wells. 
performing slug tests and/or short-term specific capacity tests 
[idiately folloving] development of the newly installed monitoring 
wells [after the vater levels have fully recovered d stabilized]. 
Eovever, depending on the results of Phase I (i.e., if significant 

This testing will consist primarily of 
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groundwater contamination is detected), testing may be scaled up to 
include multiple well aquifer tests. Specific capacity and slug tests 
are particularly useful for deriving first estimates of aquifer 
hydraulic properties (i.e., hydraulic conductivity, transmissivity). 

Physical and chemical aquifer data collected during Phase I1 will be 
evaluated to determine lateral contaminant migration characteristics. 
A plan for deep well installation will be developed based on the 
findings of phases I and 11. 

14.2.6 Air Sampling 
Formal air sampling will be performed only as required based on the 
results of the Phase I surface emissions survey and particulate air 
[screening] and the Phase I shallow soil sampling. 
sampling is necessary, sampling will be conducted in accordance with 
procedures outlined in Section 6.1 of the GOAPP. 

If formal air 

14.3 Phase 111--Extent Delineation 
Phase I11 tasks will be conducted based on the results of phases I and 
111, if deemed necessary.] 
identify and characterize areas and contaminants of primary concern as 
they extend laterally from Site 39, Phase I11 activities will be geared 
tovard further delineating the horizontal and vertical extents of 
contamination, if necessary. 

Although the earlier phases are intended to 

14.3.1 Biota Sampling 
If deemed appropriate based on the findings of phases I and 11, 
additional biota sampling may be conducted in Phase 111. 
a separate biological sampling plan will be prepared. 
basevide biota sampling will be conducted as part of the investigation 
of operable units (OUs) 15, 16, and 17.1 

[If required,] 
[Eowever, 

14.3.2 Soil Sampling 
Soil sampling vi11 be conducted in conjunction with the installation of 
any new shallow, intermediate, or deep monitoring wells. 
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14.3.3 
Additional shallow monitoring vells may be required to further determine 
the horizontal extent of any shallow groundwater contamination detected 
in phases I and 11. 

Shallow Monitoring Vel1 Installation and Development 

14.3.4 

The installation of additional monitoring wells into deeper zones of the 
aquifer my be required to assess horizontal and vertical hydraulic 
gradients, aquifer physical characteristics, and vertical extent of 
contamination. 
dependent upon the findings of phases I and 11. 

Intermediate and Deep Monitoring Well Installation and 
Development 

The number of wells and their locations and depths are 

14.3.5 Groundvatcr Sampling 
All vells installed in Phase I11 vi11 be sampled, and the analytical 
requirements for the samples will be developed based on the results of 
previous phases. 
resampled as required. 

Monitoring wells installed prior to Phase I11 vi11 be 

14.3.6 Eydrologic Assessment 

All wells installed during Phase I11 vi11 require a wellhead survey to 
obtain TOC elevations. Water level measurements will be made for all 
site monitoring vells. 
mined. Aquifer testing will be performed, as required, to determine 
aquifer physical characteristics. 
in the surficial zone during phases I and/or 11, the low permeability 
zone will be further characterized during Phase I11 and any subsequent 
phases. It is intended that soil sample results, lithologic logs, 
i8opach maps, permeability testing, aquifer testing, etc. , will be 
utilized as required to determine the lateral extent and/or continuity 
of the low permeability zone, as well as the degree to which a hydraulic 
connection exists between the surficial zone and underlying main 
producing zone at the site. 

Horizontal and vertical gradients vi11 be deter- 

On sites vhere contamination is found 
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14.3.7 Air Sampling 
The need for formal air sampling during Phase 111 and the techniques to 
be employed are dependent upon the findings of phases I and 11. 

14.4 Phase IV--Extent Delineation 
The following tasks, if required, will be performed as a continuation of 
the effort to delineate the extent of contamination: 

o Soil sampling; 

o Shallow monitoring well installation and development; 

o Intermediate and deep monitoring well installation and 
development; 

o Groundwater sampling; and 

o Hydrologic assessment. 

14.5 
Following the completion of phases I11 and IV, a topographic survey of 
the Site 39 area will be conducted, and a base map will be developed. 
Base map coverage, contour intervals, scale, and requirements for 
horizontal and vertical control will be established and approved by the 
Navy. 
of remedial planning and will include the locations of surface features 
such as roads, structures, monitoring wells, municipal supply wells, and 
aboveground utilities. 
drainage structures will be reflected on the base map as indicated on 
existing NAS Pensacola General Development and utilities maps and/or as 
located during field investigations. 

Topographic Survey and B a s e  Hap 

The topographic base map will be developed for the requirements 

The location of subsurface utilities and 

14.6 Field Quality Assurance/Quality Control 

14.6.1 Documentation 
Field activities and sample management will entail certain strict 
documentation requirements as described in Section 7 of the GQAPP. 
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14.6.2 Field Ouality dssurance/Quality Control Samples 
Samples collected for laboratory analysis (both screening and 
non-screening) during all phases of fieldwork will require the 
preparation of field OA/QC samples as described in Section (11.11 of the 
GQAPP. The estimated numbers of required field U / O C  samples for phases 
I and I1 are shovn in tables 14-1 and 14-2. 

14.7 Decontamination and Vaste m e m e u t  Procedures 

14.7.1 Decontamination Procedures 
All equipment 
in accordance 

decontamination procedures for Site 39 vi11 be performed 
vith Section 6.10 of the GOAPP. 

14.7.2 Vaste hmgement Procedures 
[All investigation-derived vaste hndling vi11 be perforled in 
accordance vith Section 6.11 of the GadpP and BPA's guidance for 
inestigation-derived vaste. ] 
monitoring vell purging and development activities on each site will be 
containerized near each respective vell and poured d o n  the well prior 
to abandonment. All vater generated during permanent monitoring well 
development will be drummed, labeled, and moved to a storage area on NAS 
Pensacola, as directed by the Navy. 

All vater generated during temporary 

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

Other investigation-derived wastes, such as potentially contaminated 
clothing and other disposable materials, will be drummed, 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. 
GQAPP and GSHP. 
level of data quality and requisite laboratory QA/OC. 

discussed in detail in the GQAPP and GSHP. 

Laboratory OA/OC has been addressed both in the 
All phases of fieldwork will incorporate a different 

These levels are 
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16. GROUNDWATER HODELING 

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

The following two scenarios will be considered to assess 

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

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

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

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 10 years into the future. 
will include different remedial pumping scenarios for both organic and 
inorganic contamination. E & E then will use information generated by 
these computer simulations for remedial alternative development. 
computer models that can be utilized to assess on-site groundwater 
conditions include: PLASM, a two-dimensional, finite-difference 
groundwater flow model; GWTRANS, a two-dimensional, finite-difference 
solute transport model; FEHWATER, a finite-element groundwater model; 
and FEHVASTE, a finite-element solute transport model. 

Additional simulations 

Other 
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17. TREATABILITY STUDY 

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

e 
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18. BASELINE RISK ASSESSHENT 

As part of the Remedial Activities Investigation, a baseline risk 
assessment will be conducted to determine the level of effort required 
in the 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. 
assessment will be performed in accordance vith EPA's 1989 documents, 

[The risk 

Risk Assessment Guidance for Superfund: Volumes I and 11.1 

The baseline risk assessment identifies and characterizes the toxicity 
and levels of hazardous substances present in the media of concern 
(e.g., air, groundwater, soil, surface water, sediment, or biota), the 
environmental fate and transport mechanisms within the media of concern 
(e.g., physical, chemical, biological degradation processes, and , 

hydrogeological conditions), the potential human and environmental 
receptors, the potential exposure routes and the extent of actual or 
expected exposure, the extent of impact or threat (i.e., risk 
characterization), and the level or levels of uncertainty associated 
with all of the above. 
level of effort required to conduct the baseline risk assessment. 
conclusions of the baseline risk assessment will determine the level of 
effort required in the risk assessment to be conducted in the FS. 

The complexity of the site will determine the 
The 

The baseline risk assessment can be divided into four tasks: 
contaminant identification, exposure assessment, toxicity assessment, 
and risk characterization. 
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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 
concern to focus on in subsequent efforts in the risk assessment 
process. [The identification of contaminants of concern will be 
conducted in accordance vith the previously referenced risk assessrent 
guidance documents (BPA 1989a, 1989b).] 

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

Identification of potential exposure pathways 

An exposure 

1) A source mechanism of chemical release into the 
environment; 

2) An environmental transport medium (e.g., air, ground- 
water, and/or biota); 

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

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

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

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



18.3 Toxicity Assessment 

This step considers: 
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. Typically, this process relies heavily on 

existing toxicity information and rarely involves the development of new 
data on toxicity or dose-response relationships. 
Information System (IRIS) will be utilized [during the toxicity 
assessment.] 

(1) the types of adverse human or environmental 

The Integrated Risk 

18.4 Risk Characterization 
In the final stages of the baseline risk assessment, a characterization 
of the potentially 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. 

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

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

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

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

o Sensitive land uses in the vicinity of the site (e.g., 
schools, hospitals, and retirement home); 
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o Activities (recreational and/or occupational) vhich take 
place near the sites and the estimated number of people 
involved ; 

Records of any environmental and/or health complaints 
regarding the sites; and 

o 

o Log of any actions taken by a health unit regarding health 
issues, complaints, and concerns. 

The results of the baseline risk assessment may indicate that the site 
poses little or no threat to human health or the environment. In such 
cases, the FS should be appropriately scaled dovn or eliminated. 
results of the Remedial Activities Investigation and baseline risk 
assessment will serve as the primary basis of documenting a no further 
action decision. 

The 

It should be emphasized that all the tasks conducted as part of the 
baseline risk assessment will be performed on an interactive basis 
betveen the various disciplines required (e.g. 
chemists, and risk assessors), the Navy, and the revieving regulatory 
agencies (i.e., FDER and EPA) and that the goal of these tasks is to 
produce appropriate, sufficient, and high quality data to complete the 
baseline risk assessment. 

hydrogeologists, 
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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 work plan after 
the initial phases of the fieldwork have been completed. However, i t  is 
anticipated that if contamination of some degree is identified on site, 
the general approach described below will be followed. 

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

E & E will prepare a qualitative and quantitative 

performed in accordance with EPA's current document, Guidance for 
Conducting Remedial Investigation and Feasibility Studies Under CWCWL 

(EPA 1988b). If any of the procedures described in this section are in 
conflict with the current EPA guidance documents, the methods described 
in the EPA guidance document will be followed.] 

19.1 
E 6 E will screen and develop applicable technologies for the 
remediation of any on-site contamination. 
applicable technologies, E & E will consider all ARARs, identify 

Screening of Applicable Remedial Technologies 

In the process of screening 

problems and determine pathways of contamination using a 
receptor-oriented approach based on the threat to the public health, 
welfare, and the environment. In this summary, pathways will be 
outlined for each medium of concern. E & E then will identify 
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applicable remedial technologies for each general response action such 
as contaminant removal, treatment, disposal, and so on. The 
identification of technologies vi11 be based on technical selection 
criteria and E & E ' s  engineering judgment. 

19.2 
During the assessment process, E 6 E will consider the relative 
applicability of each technology. In addition, criteria such as 

environmental, institutional, and public health impacts, and technical 

feasibility will be applied. 
technologies will be provided for each general response action. 
summary will include any appropriate comments concerning the reliability 
and implementability of the technology. 

Assessment of Applicable Reaedial Technologies 

A discussion of the applicable 
The 

19.3 Risk Assessment 
Based on the results of the baseline risk assessment conducted during 
the Remedial Activities Investigation, E b E will perform a detailed 
risk analysis to determine the acceptable levels of risk. This will 
allow the Navy to balance the increase in costs associated with each 
alternative against gains in safety. The risk analysis will include 
consideration of site contaminant toxicity, transport mechanisms, 
persistence in the environment, and impacts on human health and the 
environment. 

19.4 
During the preceding task, remedial technologies will be assessed 
independently without considering potential advantages or disadvantages 

Development and Evaluation of Remedial Action Alternatives 

of technologies applied in combination. In this task, individual 
technologies will be assembled into remedial action alternatives for the 
site. During the assembly and evaluation of the action alternatives, 
criteria including technical feasibility, environmental and public 

health, institutional impacts, and comparative costs vi11 be considered. 

19.5 
During this task, E & E will select a single remedial action alternative 
for the remediation of the site. The alternatives assembled during the 

Selection of Recommended Remedial Action Alternatives 

-reinn nf A n m a m n n t l  



preceding task will be compared using technical, environmental, and 
economic criteria. 
environmental effects, technical aspects, the extent to which 

alternatives comply with A M s ,  community effects, and other factors. 
E & E will apply these evaluation criteria uniformly to each alternative 
along with any additional criteria that may result from the Navy project 
coordination, E 6 E will discuss the 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 consider present worth of total costs, 

19.6 Feasibility Study Report 
A draft and a final FS report will be provided to the Navy for review 
and comments. 
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20. RXPORT 

Following the Phase I investigation, E 6 E will prepare a Phase I 
Interim Data Report for each site. The purpose of this report is to 
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 [E] report will be produced. However, if the 
Phase I1 results indicate that additional investigation is required, the 
Phase I1 report will be produced as the Phase I1 Interim Data Report and 
will only summarize the Phase I1 results and provide recommendations for 
the Phase I11 investigation. Thus, the Phase I1 interim report will not 
be a formal document. 
report, the work plans for the Phase I11 work will be updated. 
the Phase I11 vork is complete, all results vi11 be synthesized and 
presented in an R.I report.] 

Following production of the Phase I1 interim 
[Once 

In addition, folloving any treatability studies and PS vork, formal 
reports vi11 be produced for these efforts. 
detailed narratives associated vith the respective tasks.] 

These reports vi11 include 

For all reports, E 6 E will prepare a 100% draft report for the Navy and 
Technical Review Committee (TRC) review. 
be incorporated into draft final reports which will be resubmitted to 
the TRC for final approval. 
final if no further comments are received from the TRC. 

The TRC review comments will 

The draft final report will then become 
Each report 
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will be written as an independent document, complete in its own right, 
and fully supportive of the conclusions that i t  contains. 
appropriate, public participation issues will be summarized, as will 
interim remedial measures necessary to protect against continued 
degradation of conditions at the site(s). Information used in analyses, 
but supplemental to the analytical results, vi11 be.provided in a series 
of appendices. 

Where 

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

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

Project management will be an ongoing process throuf-bnut this 
investigation. This process includes preparation of biweekly project 
status reports, coordination of schedules, mobilizations, and other 
project incidentals with the Navy, management of project staff, 
coordination with the E 6 E support groups (e.g., publications and 
laboratory), and ongoing project review by E & E technical managers and 
directors. These project management steps are describec in detail in 
the GPHP submitted to the Navy. 

22-1 

[Bold items enclosed in brackets denote 
changes to last version of document) 



23. PROJECT SCBEDULE 

Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules for  phases 
I, 11, 111, and IV, respectively. 
Phase I1 and beyond are dependent on the results of the preceding 
phases, the project schedules for phases 11, 111, and IV are tentative. 
In addition, the length of time between phases is subject to the 
schedule in the Federal Facilities Agreement Site Management Plan 
(FFA SHP). 

Given that the scopes of work for 

The schedule in the FFA SMP will be updated yearly. 

i 
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Lab 1 . D . I :  90-1393 
Order Nuiiher: P29 108 
Order D a t e :  04 /13 /30  
c 1 ien t : 
Sampled By: R. BELL 
Sample D a t e :  04/13/90 
Saieple Tine : N/ S 

14002 



C l i e n t :  HAS, CO, 1WC 
1.4 0 0 2 

Sample S i t e :  NASP 
Sample Type: SOIL 

Saaple ID.: OAK GROVE 

Lab 1 . D . j : .  90-1993-1 
Order Date: 04/13/90 
Sampled Ey: R. BELL 

1.i: date: 04/3.3/90 Time: N/S 

'0 0 1 F 0 0 5 EPA SOLVEIITS ID. 1:O. ' S  F001--F005 

Pa i'mc t er its 

2 P B  
?!'B 
LJ i' B 
?iJ B 
CPtj 
2213 
2 P B  
?L'B 
?PB 
.'PI3 
PPI3 
2 1' B 
A) 1% 
PL'B 
2PB 
i'PB 
L* P B 
L' 1' l3 
PPB 
PDB 
P 1x3 
P 1' B 
PPB 
P P B 
Pl'B 
PPB 
i T B  
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 

R e s u l t  

9390 ' 
JDL 

3 D L  
!?I)T, 
i31)L 
3UL 
dDL 
3DL 
3llL 
i3tlL 

9DL 
BDL 
BDL 
BDL 
DOL 
BDL 
DOL 
BDL 
BDL 
RDL 
1JDL 
BDL 
UDL 
i3DL 
RDL. 
DDL 
DDL 
UDL 
DDL 
70 
40 
BDL 
RDL 

'dDTJ 

a m  

500 
814 
2056 
'; 1)56 
5 L.1 D 
).OS6 
6168 
2 0 5 6  

' 3084 
2 U 5 G  
6168 
4112 
2056 
1028 
4112 
10280 
102  
1.0 
s1 
31 
10 
10 
51 
1.0 
10 
L O  
51 
51 
51 
51 
51 
31 
10 
10 
Sl 



c'1ial-k: NAS, CO, P W  
: : 0 0 2 '  . 

Lab - 1 . D . t :  90-1993-1 
Order Date: .04/13/90 
Sampled By: R. dELL 

60 
13DL 
BUL 
BDL 
BDL 

51 
S t  
51 
51 
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5 2 2  
ecology and environment. inc. 

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

Version 988 

A. GI- I ~ R M A T Z O R  

. ..-7 
rrqlect Title: Site 39 - Oak Grove Campground Project N o . :  UH8000 

TDn/Pan NO.: 

Project Manager: John Barksdale Project Dir.: Gerry Gallaqher I11 

Location(s1: S?uth of Shell Road. approximately 0.1 mile east of Radford Boulevard/Shell Road Interroction 

Prepared by: Zeff Lunceford Date prepared: 5-23-91 

Approval by: Sybil Newchurch: Eary Miller Date Approved: 5-30-91; 5-30-91 

Sit0 Safety Officer Review: Date Reviewed: 

Scope/Objective of Work: Field screening will include physical survey, radiation survey. geophysical survey. 

soil headspace. soil samplinq. mznitoring well installation. groundwater samplinq, and hydrologic assessrent. 

Proposed Date c f  Field Activities: July 1992 to June 1993 

Background Info: Complete: I 1 Preliminary INo analytical [ X 1 
data available) 

Documentation/Summary: 

Overall Chemical Hazard: 

Overall Physical Hazard 
@ 

Serious 
LOW 

Serious 
LOW 

I 
X I  

1 
1 

node r a t o 
Unknown 

Moderate 
Unknown 

1 
1 

X I  
1 

8. SITE/lrrrsTE CEARACTeRISTICS 

Waste Typo(s): 

Liquid ! X I  Solid 1 X 1 Sludge I 1  Gaspapor I 1 

Characteristic!s): 

F1ammable/ ! X 1 Vclatile [ X 1 corr>ziv. [ 1 Acute ly I 1  
Igni t able Toxic 

Explosive [ X 1 Reactive [ 1 Carcinoqon I X 1 Radioactive* [ 1 

Other: 

Physical Hazards: 

Overhead ! X 1 Confined. I 1 Below I 1  Trip/Fa 11 t x 1  
Space Grade 

Puncture ! X 1 Burn t 1 cut 1 x 1  Splash t x 1  

Noise ! X I  Other: Snakes. insocts, poison ivy, heat/cold stress. 

'\*Requires completion of additional form and special approval from the Corporate Health/Safety group. Contact 
RSC or HQ. 

Pago 1 o t  6 



Site History/Description and Unusual Features (see saqlxnq Plan for dotailed description): Site 39 i s  located 

dpprOXi~~atOly 200 feet south of the campqround and occupies a rouqhly ClrCUlar, S W l d y - S O l l  ClOaring. 

appcoximatoly 200 feet xn diameter. Debris consistinq of brokon pioces Of brick. concrete. tile, qlass. coal.- 

and iron nails and rods is scattered about the sit.. 

I 

Locations = f  Chemicals/wastes: Stained soils with hydrocarbon odor a r e  located within the circular cloaca 

Estimated Yolume of Chemicalsflastes: Unknown 

Route 
Compound PEL/TWA of Exposure 

no thano 1 200 ppm Inh. Derm. Ing 

Tetrachloroethpleno 100 ppm Inh, Deem, Ing 

i ~oluono 200 ppm Inh. Dorm. In9 

c. mAm8DWALuATIOI 

List Hazards by Task (i.e.. drum samplinq, drilling, etc.) and number them. (Task nurbers are cross-roterenced 
in Section D1 

Physical Hazard Evaluation: 

1) Physical. radiation. and qoophysical survoy - Sito.walkovers: trip/fall, PUnCtUre, cut: 

'Xylone 

2) Soil hoadspace - Trip/fall. puncture. cut: 

3 )  Soil sampling - Using hand auaer or drill riq: ovorhead. noise, trip/fall. puncture. cut: 

4 )  Honitoring well installation - Usinq drill rig: overhead. noise. trip/fall, puncture, cut; 

5 )  Groundwator samplinq - Trip/fall, splash, puncturo. cut: 

6 )  Decontamination - Usin? solvents: splash: and 

7 )  Hydrologic assessmont - Splash. personal contamination, autonobilos. 

Acute 
Symptoms 

Chemical Hazard Evaluation: 

Odor 
Throshold 

~~ 

160.0  ppm I Eyo irr.,headacho, 
drowsiness, nausoa 

~~ ~ 

Eye, noso, throat 47.0 ppm 
irr.: nausea 

?atigue,dizzin*ss, 40.0 ppm 
hoadacho, confus. 

Dizzinoss, draws., 20.0 ppm 
nausoa. abd. pain 

Skin irritation 7.5 - 200 ppn 

cor cos ive 0.3 - 1 p p ~  

Corrosive Iu 

Inh, Dorm, Ing I 100 ppm I 

- 

NA I corrosivo 

Isopropanol I 440 ppm 

Nitric Acid I 2 ppm I Ink, Derm. Ing 
Inh, Derm. Ing 

Sulfuric Acid I 1 mg/m3 I Inh, Dorm, Ing. 
Ry'dr och 1 o r i c Ac i d 

sodium Hydroxido 

5 PP. Inh, Dorm, Inq 

Inh, Dorm, Ing 3 
2 m9/m 

Cor cos ivo I Unknown 

Doscription Odor I 
I Punqent odor 

I Ethor/chloroform 
odo r 

Aromatic benzene --i Aromatic odor 

odorloss 

Acrid 

I , Odorless 

Y 
Pago 2 of 6 



D. SITE SMLR WRK PLM 

Site C - r  -,1: Attach map, US. back of this page, or sketch of site showing hot zone. contamination raduction. 
zono, otc. 

~ 

Mini-Rad 
Gamma 

Scintillator 
Micro-R-meter 

rerirrcter identified? [yes1  Site secured? [ w s  1 

work areas dosiqnated? Iyesl Zonois) of contamination identified? I no1 

Continuous 

Personnel Protection lTLD badqes required for all field personnel): 

Anticipated Level of Protection (Cross-reference task numbers to Section C):. 

02/Explosimotor 

e 

Continuous 

(Expand if necessary) 

Modifications: Modifiod lovol D with-Tyvek. noopreno glovos and baots .  sa fe ty  g las se s .  APR availablo whon 

level C LpgradO is nocosskry basod on OVA readings. 

Action Levols for Evacuation of Work Zone Pending Roassessmont of Conditions: 

o Lovol D: O2 t19.55 or ,255, oxplo ive atmosphere >lo5 LEL, orgarsic vapors above background lovols, 
particulatos >- mg/m , othor 9 

o Levo1 C: O2 t19.55 or ,252, oxplosivo atmosphere ,252  LEL31Ctlifornia-202), unknown organic vapor n 
broathing zono) >1 ppm, particulates > mq/m , othor 

o Love1 

0 t0v.l 

Air Eonitorinq 

8 :  Ot t19.52 O K  , 2 5 2 ,  oxplosivo atmOSphOr0 > 2 5 8  t~L~(Ca1ifornia-205). unknown organic vapors (in 
breathing zono) > 5  ppm. particulatos > mg/m , othor 

> f O O  ppm, particulates > mq/a , othor 
A: 0 <19.52 O K  , 2 5 2 ,  explosive atnor hore ,252  LEL (California-tO%), unknown organic vapors 9 

(drily calibration unloss otherwise notod): 

contaminant of Intorost 

vocs 

Radiat ion 

Explosivo Gasos 

Type of Sample 
(acoa, personal) 

A r e a  

Area 

Aroa 

rrequencg of I Sampling 
nonitoring 
Equipwnt 

OVA I Continuous 

(Expand if nocossary) 

aecatamination Solutions and Procaduros for Equipmont, Sampling Goar, etc.: 

Trisodium phosphato wash, tap wator rinso. drionizod WatOK rinso, isopropanol rinso Itwice), final orqanic-fro. 

wator rinse, and allow to air dry as long a s  possiblo. Noto: Every effort will bo mad. not to qonerato nixod a ' ' 
wast.. 

I N A P  1 UH 8 0 0 0 : TO 29 1 pago 3 or 6 



Fersonnol Docon Protocol: Boot and alove wash - trisodium phosphate wash with clean water rinso. Expendables 

vi11 bo double baqqod and drummed for disposal. 

followina each day's fieldwork. 

Field personnel will take a hygienic shower. off-sit., 

! 

Oocon Solution Monitoring Procedures, i f  Applicable: Decontamination will bo performod in a well-vontilated 

aroa upwind of the sampling zono. 

spocial Sit. Equipmont, Facilities, or Procedures (Sanitary ?acilities and Lighting 
Must Hoot 29 C?R 1910.120): 

All drilling safety procedures will be strictly adhorod to as outlinod in Attachment A. 

Sit. Entry Procodures and Special Considoretions: 

fieldwork activities. Personnel will oxerciso caution in tho vicinity of Chevalier Fiold and along nearby 

roadvays. 

and contact tho corporate hoalth physics qroup to reassess tho site. 

Work Limitations (time of day, weather conditions, etc.) and Heat/Cold Stross Requiroments: All fioldwork 

activities will be performod during dayliqht hours. 

stress and roplaco fluids. 

t L E'S "Buddy System" wil1.b.  omployed at a11 t i n s  during 

If above background radiation levels 810 encountered, toam BOmbOrS will evacuate tho Sampling area 

Team mombors will take broaks as n o c e s s a ~  to avoid hoat 

Cooling vests may bo usod to prevont heat sttors. 

General Spill Control, if applicablo: N/A 

Investigation-Derivod Material Disposal (1.e.. expendables, docon waste, cuttings): All fioldwork Waste 

matorials will bo doublo bagged, drummed. labelod, and tranrportod to a designated location for final dispos 

by tho Navy. 

Sample Randlinq Procedures Including protective Woar: During all handling of samples, a11 fiold toam memberr 

will woar surqical glover. Goqqlos will bo worn during sample preservation with acids. 

Team Ho.ber* Responsibility 

Toam members to be detmrminod T e u  Loader 

Sit. Safety Officor/Sampler 

Gooloqist/Samplor 

Sampl e r 

*All ontrios into oxclusion zono require Buddy System US.. A l l  E L E fiold staff participato in medical 
mnitorinq program and havo completod applicable training por 29 CFR 1910.120. 
moets ropuiremonts of 29 CPR 1910.134 and M S 1  288.2 (1980). 

ReSpir8tOry protection program 

I NASP lV118000:T0291 
recvcjec ;a,?er 
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E. EHERGEUff IU?ORRATIOU 

(Vse supplemental sheets, if necessary 

LOCAL RESOURCES 

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

Ambulance: On Bas.: 904-452-4138: O f f  Base: 911 

Hospital Emorgoncy Room: NAS Disponsary -- Building 3600: 904-452-2733: Baptist Hospital 904-434-4811 (LifO 

Flight ) 

Poison Control Contor: 

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

Fir. Dopartment: 911 

Airport : 

Aqency Contact (EPA. Stat., Local USCG. otc.): Emergency: 904-453-8178: Gonoral Information: 904-453-8282 

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

UPWFod. Expross: 1-800-238-5355 

Cliont/EPA Contact: U.S.  Navy southern Division, Engineer-In-Charge, Suzanno 0. Sanborn: 1-803-743-0574 

Site Czntact: NAS Ponsacola Environmental Coordinator. Ron Joynoc: 904-452-4515 

SITE RESOURCES 

Sit. Emorgoncy Evacuation Alarm Method: SA 

lWator supply Sourco: On sit. 

Tolophono Location, Numbor: To bo doterminod on site 

Collular Phon., if availablo: To bo doterminod on sit. 

Radio : 

Othor: On-aito warohouso nunbor to bo dotorminod 

1. 

2. 

3 .  

4 .  

m G E U C T  CORACXS 

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

Ecoloqy and Environment, f n c . ,  Safoty Director 
Paul Jonmairo ........................................... (716) 684-8060 (oftic.) 

(716) 655-1260 (homo) 

Regional Safoty Coordinator - Sybil Nowchurch ........... (904) 877-1978 (office) 
(904) 878-2336 (homo) 

Regional offico Managor - Rick Rudy ..................... (904) 877-1978 (office) 
(904) 893-7245 (homo) 
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IDDIo1( E o T L I I  

1. Tvonty-four hour answorina service: 1501! 310-8263 

what to COpOrt: 

- Stat.: "this is an oaorqoncy." 

- Your namo. rogion, and s l t o .  

- Tolophone numbor to roach you. 

- Your location. 

- N a n  of porron injurod or oxporod. 

- Naturo of ouorgoncy. 

- Action takon. 

A toxicologist (Drs. Rayuond Harbison or associato) will contact you. 
rnruorlng sorvicr. 

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

2 .  Ropoat tho information glvon to tho 

3. 

a. 24 hour hotlino - (716) 6 U 4 9 4 0  
b. Corporato Safety Diroctor - Paul Jonrairo - homo (I ( 7 1 6 )  655-1260 
c. Asaistant Corp. Safoty Officor - Stovon Shor~an - homo 8 (7163 688-0084 

Diroctions to hospital from Sit. 39 (includo ~ a p ) :  

bocomos Radford Boulovard. Continuo oast on Radford Boulovard to Ellyson Avonuo. Turn loft onto Ellyson A 

and continuo to its intorsoctlon with Turnor Stroot. Tho UAS DiSpOnS8ry is locatod on Turnor Stroot in Bui 

3600. 

Dmptist lhspital - Tako Duncan Road 
and CUtVos to tho oast. 

loft (north) onto Paco Boulovard and procood approximatoly 1 milo to Corvantos Stroot (Hiqhvay 901.  Turn right 

on Corvantos/Hiphway 90 and follow this road for about 8 blocks and turn loft (north) onto E stroot. 

hospital is about 6 blocks north on tho loft. 

Euorqoncy Eqross Routos to Got Off-Srtm: 

bocomo blockod by construction, otc. 

.Iu D i m e s a r y  - Turn ripht onto Sholl Road, which joins and 

- 
(Navy Boulovardl north to orit tho b.80. Navy Boulovard boco~os Highway 98 

Follow M a w  Boulovard/Hiqhway 98 oast approxiuatoly 3 milos to PaCO BoulOvard. TUCn 

Tho 

EBoroonCy oqroas routos will bo locatod if ouorqoncy Oxit COUtOS 

[NAsP~vH1000:20291 
r e c y c . z  paper 
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* 

* 

* 

* 

* 

* 

* 
t 

* 

I '  

DRXLL RIG SAFETY 
. '  

Xard h a t s  must be worn. 

A l l  team members must be know t h e  procedure  t o  s h u t  t h e  r i g  
o f €  and t h e  l o c a t i o n  of t h e  " k i l l "  swi tch .  

When moving a r i g  o f f  t h e  road ,  pay a t t e n t i o n  t o  o b s t a c l e s  i n  
r o u t e  of t r a v e l .  Walk the  in tended  r o u t e  f i r s t .  

Have someone gu ide  t h e  r i g  d r i v e r  when c l e a r a n c e  i s  a t  a 
minimum or when hazards  a r e  i n  c l o s e  p rox imi ty .  

S e t  r i g  b rakes  and block the  wheels when r i g  is s e t  up a t  
t h e  d e s i r e d  d r i l l i n g  l o c a t i o n .  

The mast must be lowered when t h e  r i g  i s  moved. 

Always cons ide r  overhead wires t o  be l i v e ,  watch f o r  sagg ing  
l i n e s  and do n o t  o p e r a t e  r i g  w i t h i n  15  f e e t  of  overhead l i n e s .  

Make s u r e  t h e  s i t e ,  p l a t f o r m s  and walkways a r e  f r e e  o f  
o b s t r u c t i o n s .  

Make s u r e  p rope r  housekeeping i s  p r a c t i c e d  around and on t h e  
r i g  a t  a l l  times. Tools should  be s t o r e d  i n  a manner t h a t  
p e r m i t s  conven ien t  a c c e s s  and prov ides  for adequa t e  s a f e t y .  

S t o r e  g a s o l i n e  i n  approved c o n t a i n e r s  t h a t  have a s p a r k  
a r r e s t o r  and keep them c l e a r  of  t h e  d r i l l i n g  .work a r e a .  

Check r i g  equipment p r i o r  t o  s t a r t i n g  work. Repa i r  o r  re- 
p l a c e  f a u l t y  and worn i t ems .  

Handle a u g e r s  w i t h  c a r e .  Use proper  l i f t i n g  t e c h n i q u e s  
when p i c k i n g  up samplers  and auge r s .  U s e  a t o o l  h o i s t  i f  
p o s s i b l e  and s t ay  c l e a r  of r o t a t i n g  auge r s .  Keep c a b l e s  and 
ropes  s ecu red  when n o t  i n  u s e .  

Level and s t a b i l i z e  the  d r i l l  r i g  p r i o r  t o  r a i s i n g  t h e  mast. 

Watch f o r  s l i p p e r y  ground when working i n  t h e  a r e a  o f  t h e  r i g .  

All' una t t ended  bo reho le s  must be p r o p e r l y  covered .  

Do n o t  d r i l l  d u r i n g  an e l e c t r i c a l  storm. 

H a i n t a i n  a s a fe  d i s t a n c e  from t h e  r i g  mechanisms d u r i n g  
d r i v e  sampl ing and auger  removal o p e r a t i o n s .  
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None of the information contained in this Ecology and Environment, 
Inc. (E 6 E), publication is to be construed as granting any right, by 
implication or otherwise, for the manufacture, sale,-or use in 
connection with any method, apparatus, or product covered by letters 
patent, nor as insuring anyone against liability for infringement of 
letters patent. 

Anyone wishing to use this E h E publication should first seek 
permission of the company. 
ensure the accuracy and reliability of the data contained in the 
document; however, the company makes no representation, warranty, or 
guarantee in connection with this E 6 E publication and hereby expressly 
disclaims any liability or responsibility for loss or damage resulting 
from its use; for any violation of any Federal, State, or municipal 
regulation with which this E 6 E publication may conflict; or for the 
infringement of any patent resulting from the use of the E L E 
pu bl i cat ion. 

Every effort has been made by E b E to 
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1 SOP-Aeat Stress Honitoring 

I 1 cawO'Y: H 6 S, TRAINING 2.8 1 R o v ' ~ :  JANUARY 1990 

1 INTRODUCTION 

Field operations present a variety of hazards to the employee. 
During hot days or when wearing protective clothing, heat stress can be 
experienced and, if not remedied, can threaten the health or life of 
field personnel. 
to recognize the symptoms of heat stress as well as perform first aid 
v i  thout delay. 

Therefore, it is important that all employees are able 

2 SCOPE 

This standard operating procedure (SOP) describes the symptoms and 

Field personnel should take immediate action to prevent a less 

treatment for the three classical types of heat stress presented here in 
ascending order of severity: 
stroke. 
severe form of heat stress from escalating into one requiring hospital 
treatment. 

heat cramps, heat exhaustion, and heat 

In addition, this SOP recommends vays to avoid heat stress, such as 
frequent rest periods, carefully timed excursions in protective 
clothing, and monitoring heartrate and body temperature. 
Safety Officer (SSO) has overall responsibility for seeing that these 
guidelines are followed in the field. 
cautious when working in conditions where heat stress is possible. 

The Site 

However, each individual must be 

3 OBJECTIVES 

The prevention of heat stress is of paramount importance for field 
personnel, particularly when they must vear heavy or confining 
protective clothing. The SSO must ensure that all personnel monitor 
themselves for possible heat stress, and knov what to do in a heat 
emergency. 
stroke can provide lifesaving first-aid to another, while medical 
assistance is summoned. 

For example, a person vho recognizes the symptoms of heat 

4 EFFECTS OF HEAT 

Normal oxidation processes within the body produce a predictable 
amount of heat. If the heat is liberated as it is formed, there is no 
change in body temperature. If the heat is liberated slightly more 
rapidly, the body cools to a point at vhich the production of heat is 
accelerated and the excess is available to bring the body temperature 
back to normal. 

Interference vith the elimination of heat leads to its accumulation 
and thus to the elevation of body temperature. 
is said to have a fever. 
certain body processes speed up and generate additional heat. 
body m w t  eliminate not only the normal but also the additional 
quantities of heat. 

As a result, the person 

Then the 
Such a condition produces a cycle in vhich 

1 
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Beat produced vithin the body is brought to the surface largely by 
the bloodstream and escapes to the cooler surroundings by conduction and 
radiation. 
additional heat is lost by convection. Hovever, vhen the temperature of 
the surrounding air  becomes equal to  or rises above that of the body, 
ell of the he8t m u s t  be lost by vaporization of the moisture (sveat) 
from the skin surface. As the air becomes more humid (contains more 
moisture), vaporization from the skin slovs dovn. 
the temperature is 95.P to 100.P, vith high humidity and little or no 
breeze, heat is retained v i  thin the body. 
COUOR~Y, after a succession of such days (a heat vatre) that medical 
emergencies due to heat are likely to occur. 
chssified in  three categoriesr 
s trokc. 

If air movement such as a breeze strikes the body, 

Thw, on a day vhen 

It is on such a day or, more 

Such emergencies are 
heat c r w s ,  heat 6Xh.WtionT and heat 

Heat cramps usual ly  affect people vho work In hot environments and 
perspire a great deal. Loss of salt from the body causes painful cramps 
of the leg, arm, or abdominal muscles. Hut cramps also my result from 
drinking iced water or othet drinks either too quickly or in too large a 
quantity. Beat cramps generally occur during vork, but may appear hours 
later in SON cases. 

4.1.1 Symptoms 

The symptoms of heat cramps include the folloving: 

o Husclc cramps in legs, arms, or abdomen; 

o Pain accompanying the cramps; 

o Profuse perspiration: and 

o Faintness. 

4.1 . 2 Emergency Care 

Place the victim in 8 cool location, observing safety and 
decontamination comider8tloa8 (see Section 6) i f  the victim is coming 
from the hot zoae. 
liquid such u Gatorade or its equivalent. 
cruped mucle. 
alert for any indication of a .ore serious problem. 

Give the person sips of vater or UL electrolyte 

The victim should not require medical treatment but be 
Apply mual  pressure to the 

Emt uhustlon occurs in individuals vorking In hot environments 
d may be associated vith hut cramps. 
the pooling of blood in the vessels of the skin. 

Heat athurtion is caused by 
me h u t  is 3 

- 
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transported from the interior of the body to the surface by blood. The 
blood vessels in the skin become dilated and a large amount of blood is 
pooled in the skin. This condition, plus the blood pooled in the lover 
extremities when an individual is in an upright position, may lead to an 
inadequate return of blood to the heart and eventually to physical 
collapse. 

4.2.1 Symptoms 

The symptoms of heat exhaustion are as follows: 

o Pale clammy skin, 

o Profuse perspiration, 

o Generalized veakness, 

o Dizziness, 

o Weak pulse, 

o Rapid and usually shallow breathing, 

0, Unconsciousness, and 

o Appearance of having fainted (the patient vi11 respond to the 
s u e  treatment that is administered in cases of fainting). 

4.2.2 Emergency Care 

possible vhile observing proper decontamination procedures. 
cool vaterr Gatorade, or its equivalent. If possible, fan the patlent 
continually to remove heat by convectiont but do not allov chilling or 
overcooling. 
if there is any indication of a more serious problem. 

Place the victim in a cool location and remove as much clothing as 
Administer 

Treat for shock, and take the victim to a medical facility 

E a t  stroke is a profound disturbance of the heat-regulating 
mechanism, asrociated with high fever and collapse. 
condi t ion rrrul ts in convulsions, unconsciousness, and even death. 
Direct exposure to sun, poor air circulation, poor physical condition, 
and advanced age (over 40) bear directly on the tendency to heat stroke. 
It is a serious threat to life and carries a 20-percent mortality rate. 
Alcoholics are extremely susceptible. 

Sometimes this 

3 
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4.3.1 Symptoms 

Polloving are the symptoms of heat stroke (note the absence - of 
perspiration): 

o D r y ,  hot, and flushed skin: 

o Sudden onset: 

o Full and fast pulse; 

o Dilated pupils: 

o Early loss of consciousness: 

o Body  (core) temperature's exceeding 105.P; 

o Huscle tvitching, groving into convulsions: and 

o Bruthing deeply at firstt later shallovly or even almost 
absen t 

4.3.2 Emergency Care 

Remember that this is a true emergency, therefore, transportation 
to a medical facility should not be delayed. 
victim fn a cool environment and remove as much clothing as possible. 
Biuure M open aimy. Reduce body temperature promptly, preferably by 
vrapping the victim in a vet sheet or dousing the body vith vater. If 
cold pa& are available, place them under the arm, around the neck, on 
the anklest or any place vhere blood vessels located close to the skin 
c.ll be cooled. Protect the victlm from injury during convulsions, 
eapecially tongue biting. 

In the meantime, place the 

5 PRBITBRnONOPEEATSTBESS 

Please note that in the case of heat cramps or h u t  exhaustion, 
Gatorade or its equivalent is .u#gested as p8rt of the treatment regime. 
The reason for this type of liquid refreshment is that such beverages 
vi11 return arch-needed electrolytes to the body's system. 
these electrolytes, body syrtau cannot fuqctlon properly, and the 
represurted health hazard vi11 be incrcaaed. 
are vorklng in situations vhere the ambient temperaturea and humidity 
are high, and e8pecidly in 8ittutioru vhere levels A, B, and C of 
protective apparel are required, the SSO .rut follov the procedures 
listed belovt 

Vithout 

Therefore, vhen personnel 

o -re that a l l  employees have sufficient quantities of fluids 
(G8tor.de or its equivalent). Personnel should prepare ahead of 
time for field vork in heat stress cnrironmmts by consuming 
.xtn fluid.; 

4 
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o Ensure that frequent breaks are scheduled so that overheating is 
less likely to occur: 

o Revise vork schedules, when necessary, to take advantage of the 
cooler parts of the day (i.e., 5:OO a.m. to 1:00 pornsT and 6:OO 
p.0. to nightfall); and 

o Cooling vests should be worn if available. 

o NOTE: Taking salt tablets is NOT currently recommended. 

5-1 GUIDELINES FOR USE OF PROTECTIVE CLOTHING 

If protective clothing must be vorn, especially levels A and B, the 
suggested guidelines for ambient temperature.and maximum wearing time 
per excursion are as follows: 

Ambient Maximum Wearing Time 
Temperature (OF) 

Above 90 

85 to 90 

80 to 85 

70 to 80 

60 to 70 

per excursion (min) 

15 

30 

'-60 

90 

120 

SO to 60 180 

5.2 HEARTRATE MONITORING 

One method of measuring the effectiveness of an employee's 
rest-recovery regime is by monitoring the heartrate. 
quideline" is one such method: 

The "Brouha 

o During a 3-minute period, count the pulse rate for the - last 30 
8econds of the first minute, the - last 30 seconds of the 
second minute, and the - last 30 seconds of the third minute. 

o Double the count. 

If the recovery pulse rate during the last 30 seconds of the first 
minute is at 110 beats/minute or less and the deceleration betveen the 
first, second, and third minutes is at least 10 beats/minute, the 
votk-recovery regime is acceptable. ~ e r n p l o y e e ~  s rate is above 
that specified, a longer rest period is required, accompanied by an 
increased intllta of fluids. 

5 
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5.3 HONITORING PERSONNEL LCDY TEWPERATURE AND BLOOD PRESSURE 

When personnel are in respiratory protective gear for extended 
periods, or vhen air temperatures are very high, the monitoring of body 
temperature and-blood pressure is another vay of checking for symptoms 
of heat stress. Careful adherence to  existing medical guidelines could 
Identify an individual vho arry not have fully stabilized and therefore, 
is not ready t3 continue working in the hot zone. 

5.4 HONfTORING THE WORK AREA FOR HEAT STRESS CONDITIONS 

Air temperature and relative humidity are the tvo most important 
measurements for determining tha likelihood that a heat stress situation 
vi11 occur. 
thermometer. 

The reading caa be achieved using both a dry and vet bulb 

6 DECONTAMINATION 

b in ocher medical emergencies, decontamination should proceed as 
normally ad possible without contributing unduly to the victim's stress 
or injury. 
he or she is taken from the hazardous zone. 
alvays in effect and backup personnel should be available at the 
decontamination station to either suit up and assist in extraction or to 
help decontaminate and undress the victim. If other serious injuries or 
more life-tbzeatening conditions exist, and the victim cannot be 
disrobed or decontaminated completely, the victim (or contaminated. 
portions) should be vrapped i n  plastic (or other protective material) 
for his or her ovn safety as vel1 as the safety of ambulance and 
hospital personnel. 
victim's being further overheated. 

At a minimua, :he protective clothing should be removed as 
The ".buddy system" is 

Carefully avoid action that vould result in the 

6 
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None of the information contained in this Ecology and Environment, 
Inc. (E 6 E), publication is to be construed as graxrting any right, by 
implication or othervise, for the manufacture, sale, or use in 
connection vith any method, apparatus, or product covered by letters 
patent, or as insuring anyone against liability for infringement of 
letters patent. 
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ensure the accuracy and reliability of the d a m  contained in the 
document; hovever, the collpany makes no representation, varranty, or 
guarantee in conncctlon vith this E d E publication and hereby expressly 
disclaim any liability or responsibility for 10- or damage resulting 
from its use; for any violation of any Federd, St8ter or lwicipal 
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1 INTRODUCTION 

This document is meant to be used in conjunction vith E b E SOPS 
for field operations and hazardous vaste site operations, and 
Incorporates by reference all the safety precautions required therein. 
It specifically addresses the functions and responsibilities of 
personnel vorking on or around drilling operations. 

B i B personnel are frequently required to vork in the field vith 
drill rigs, taklng soil and rock samples, installing piezometers, and 
mitoring vells. Tvo general situations discussed separately are the 
supervision of Subcontract Drillers by B 6 E, and the direct aperation 
of E 6 E's  ovn drill rig by our personnel. 

2 OPERATIOH OF DRILLING EOUIPHENT BY E i E 

2.1 RESPONSIBILITIES AND AUTHORITY OF SITE SAFETY OFFICER 

The duties of the Site Safety Officer (SSO) on drilling sites are 
the same as in other types of operations vith the exception of the 
increased emphasis on the hazards unique to drilling vork. 
details specific drilling concerns of an SSO. 

This section 

B i E personnel are restricted from the borehole area during active 
drilling. 
restricted from the borehole area by .ems of a "super exclusion zone" 
delineated by placing a 4- by 8-foot sheet of plyvood over the borehole. 

Vhen E 6 E personnel are doing drilling; they vi11 be 

2.2 RESPONSIBILfTIES AND AUTEORITY O F E b E  DRILLER 

At the beginning of each vork day, the E 6 E driller must inspect 
the rig to ensure the folloving components have been properly inspected, 
maintained, or replaced, or procdures have been performed: 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Rill svitches tripped and operation verified: 
Chain guards in place; 
Belt guards in place; 
Belts set to proper tension (visual): 
Loose belts; 
Presence of any fluid leaks; 
Any damaged hoses, cables, ropes, chains; 
Control panel is clean; 
Control lever functions labeled; 
Pressure rellef valves function; 
Cathead free of rust and grease; 
Cathead grooves less than 118 inch in depth; 
All tools in proper vorking order: 
Rig leveled and stablllzd: 
Check for veld cracks in mast; and 
Safety hooks operational. 
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. SOP-HEALTH AND SAFETY ON DRILLING R I G  OPERATIONS 

The Driller vi11 report items needing attention to the SSO: 
hovever, i t  is the Driller's responsibility to make sure that these 
items are corrected prior to drilling. 

be in effect: 
During the drilling operations, the folloving safety practices vi11 

0 

0 
_.  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

All wheels will be blocked. 

Rig vill be leveled using jacks or stabilizers. 

Rig engine will be in neutral vhen not actively turning augers. 

Plyvood (or suitable substitute material) "super exclusion zone" 
pad will be in place over borehole. 

R i g  engine key vi11 be properly labeled. 

R i g  equipment vi11 be kept in an orderly manner within drilling 
vork zone. 

All equipment will be properly lubricated. 

0 

Tools vill be used only for their intended purpose. 

Safety glasses, hearing protection will be vorn vhen hammers are 
operated . 
Javs of all vrenches will be clean and free of mud to prevent 
slippage. 

All lift hooks vi11 have jav clasps. 

Fire extinguisher vill be staged at rear of rig. 

Rig vi11 not be moved vhen mast is in raised position. 

Cables and ropes will be tied back or secured on stabilizer 
posts. 

All unattended drill holes will be covered. 

Check for overhead obstructions vhen raising rig mast, boom vi11 
not be raised vi thin 25 feet of overhead utili ties. 

No refueling will be permitted while equipment is running. 

2 



The Driller bas authority to direct personnel Within the area vhile 
drilling operations are in progress. 
around the auger and borehole is restricted by the “super exclusion 
zone” delineated by the 4- by 8-foot sheet of plyvood centered over the 
borehole before drilling. 
penetration of the augers. 
any time hila drilling is actively underway. 

Access to the hazardous area 

A luge  hole cut in the plyvood allows 
No personnel are allowed in this zone pad at 

Bousekeeping around the rig is the responsibility of the Driller, 
but all team members w t  participate in this effort as well. 

2.3 RBSPOHSIBILITT AND AUTBORITY OF OTBEB E 6 E PeBSONNEL 

E L S personnel vorking at a drilling site nut act as support to 
the Drilling Team by prooidiry .ny necessary support functions: however, 
it is important that personnel are careful not to interfere with the 
drilling process. 
exclusion tone” vhile drilling is undervay. If an B 6 E crew member 
recognizes M unsafe condition in the work area or on the rig, he should 
bring it to the attention of the SSO and Team W e t ,  if it is 
not resolved in a timely manner. 
hazardous, team members have the option to contact their Regional Safety 
Coordinator (RSC) or Corporate E d t h  and Safety in Buffalo. 

issued nondisposable gear, including hard hat, face shield, respirator, 
steel-toed boots, eyepiece ipserts, safety glasses, and appropriate 
outentear for the expected climate. 

Personnel are restricted from approaching the “super 

If conditions are still deemed to be 

It is the responsibility of all E 6 E personnel to carry their a 
All personnel should be ware of emergency facilities, egress 

routes, and special medical conditions of their team members. As vith 
all E 6 E field vork, the buddy system is to be enforced. 

3 TRISIMNC REOUUUHENTS FOR SITE PERSONNEL 

3.1 E L E SITE SAPETI OPFICEB 

In addition to Basic EeaLth and Safety Training and other OSHA 
undated training, first aid, CPR, and necessary training in field 
monitoring of personnel, an SSO should have previously vorked as a team 
member on field drilling projects in order to have a vorking knovledge 
of  the drill rig and its inherently hazardous nature. mere monitoring 
inrtrumentation is to be wed, the SSO must be properly trained prior to 
field vork. Tbe SSO must have an understanding of the hazards of heat 
and cold stress, their associated symptoms, and proper vork 
modifications to protect field staff from potential injury. 
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3.2 E & E DRILLER AND HELPER 

The E & E driller and helper shall have taken and passed the basic 

They shall also meet the other minimum requirements for field 
40-hour Health and Safety Training as prescribed by E & E and mandated 
by OSHA. 
vork including medical approvals and respirator fit test. 
previous experience and training, the Driller will be critiqued by the 
E & E Drilling Team upon employment with E b E, by performing various 
types of drilling. 
vhether additional training or apprenticeship vi11 be required before 
allowing this employee to act as Driller. An existing E & E employee 
shall have a minimum of 1 year experience as a Driller's Eelper on an 
assortment of field projects before he or she can be reviewed for 
advancement to the position of Driller. If a Driller is uninvolved in 
drilling efforts for 1 year or more, he or she will be required to act 
as a Driller's Helper on a project, as well as receive rig-specific 
training on the equipment, before being permitted to act as a Driller 
again. 
drilling training school program. Folloving successful completion of 
such a course, the Driller's Helper will be observed on sites for a 
period of approximately 6 months, during which time he or she will vork 
on several drilling projects performing assorted types of drilling. 
E 6 E Drilling Team will determine, based on these field observations, 
vhether additional training is required for this individual. 

Based on 

This reviev will be the basis for determining 

The Driller's Helper position requires prior attendance at a 

The 

3.3 OTHER E & E DRILLING PERSONNEL 

All E & E personnel shall have taken the basic 40-hour Eealth and 
Safety Training course. 
respiratory fit test requirements established by E & E and OSEA, as 
vel1 . 

Field personnel must meet medical and 

3 . 4  SUBCONTRACT DRILLER AND OTHER SUBC0"RACT DRILLING PERSONNEL 

Subcontract Drillers and their support personnel must, at a 
minimum, have passed basic 40-hour Health and Safety Training as 
prescribed by OSHA 29 CFR1910.120. 
trained to use the level(s) of respiratory protection required onsite. 
Certlflcation of training by the Subcontractor shall be required as a 
deliverable included in E & E's  contractual documentation. This 
training shall be verbally verified and logged onsite by the SSO or Team 
Leader before starting work. 

They shall be medically approved and 

4 



4 SUPERVISION OF SUBCONTRACT DRILLERS 

4.1 RESPONSIBILITIES AND AUTEORITY OF SITE SAFETY OFFICER 

The responsibilities of the SSO at a drilling site vhere 
subcontracted drillers are used include the folloving: 
personnel monitoring, and personnel protection. 

item on the folloving checklist: 

rig inspections, 

A rig inspection starts vith, but is not limited to, verifyfng each 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

If 

The mast must be located at least 2s feet from any overhead or 
underground utility lines. 

The location and operation of operational and unencumbered kill 
svitches must be reiterated to all site personnel. 

Outriggers, stabi1izcrs, or jacks are in place, and the rig is 
level. 

A geophysical survey (electromagnetic or ground-penetrating 
rad8r) or a reliable site history a u t  be obtained to verify 
absence of buried obstacles, tanlw, or drums. 

A first aid kit and filled eyevash must be readily available. 

A fire extinguisher should be charged to the proper pressure and 
staged at rear of rig during drilling. 

The condition of ropes, chains, and cables must be checked. 

A lifeline or safety belt must be available if mast climbing is 
necessary. 

The Site Safety Plan (SSP) must be posted vith emergency phone 
list and map of hospital route. 

b 

A "super exclusion tone* a w t  be established around the 
borehole, using a 4- by 8-foot sheet of plyvood. 
area vi11 be entered during actlve drilling only by the Driller, 
except in emergency situations. 

any of these i t e m  need replacement or repair, the SSO must mpltc 

This defined 

necessary arrangements and later vkrify that repair or replacement is 
sufficient before actual drilling begins. Working together, the SSO and 
the driller should verify that the rig has been checked against the 
Operator's checklist. 

w 
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The SSO's monitoring duties include calibration and setup of the 
appropriate monitoring devices, as specified in the SSP. 
this generally includes an 02/explosimeter and realtime organic vapor 
monitoring capabilities (e.g., HNU, OVA). Noise monitoring, like heat 
stress monitoring, is employed where appropriate. If the SSO believes 
additional monitoring devices beyond the directfve of the SSP should be 
employed (e.g., Rad Hini, Hini Ram), i t  is h i s  or her responsibility to 
obtain this equipment with the cooperation of the RSC or the Corporate 
Health and Safety Group, from the nearest E & E office. 

At a minimum, 

It I s  the responsibility of the SSO to ensure that all safety 
equipment is in good working order. 
calibration data, must be recorded in the equipment log or SSO log. 
Adequate supplies such as breathing air, drinking liquids, and 
calibration gas must be maintiined. 

Day-to-day operations, as well as 

E & E personnel are forbidden from entering the Ifsuper exclusion 
zone" around the borehole vhile the rig is actively drilling. The SSO 
must not attempt to take air readings in or around the auger vhile in 
use, nor are cutting samples taken vhile the auger is in motion. An 
02/explosimeter should be set up if possible for unmanned (alarmed) 
operations at the rig using an extension hose to continuously draw 
samples from the borehole area during drilling operations. 

The SSO has the ultimate authority over the Subcontractor vith 

The SSO should hold informal site safety briefings at the 

regard to whether vork practices meet the requirements of the SSP. 
Shutdown of vork or restriction of personnel are options available to 
the S O .  
start of both field work and daily work shifts throughout the course of 
the project. Although E & E contractually requires Subcontractors to 
provide properly trained and outfitted staff, the SSO should verify 
verbally at the start-up meeting that the field staff has necessary 
respiratory approval and OSHA-mandated training, especially on hazardous 
waste sites. Site safety briefing topics, as vel1 as attendees, will be 
recorded in the site safety log. 

If the SSO has reason to believe either E & E or Subcontractor 
personnel are under the influence of alcohol or drugs, or are othervise 
ill before or during work onsite, he or she should consider restricting 
those team members from site work. Personnel arriving for work 
requiring level C protection who are not cleanly shaved may also be 
restricted at the discretion of the SSO. 

The folloving is a list of basic topics to be covered at site 
safety meetings: 

o Personnel responsibilities: 
o Planned investigation and presumed potential hazards; 
o Levels of protection, monitoring plan, and equipment; 
o Emergency scenario plans, including kill switch use; 
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I No refueling operations vi11 be performed until rig engines ate 
shut don. 
spring-loaded, OSBA/FH-approved gas cans constructed of metal or 
polye thylene . 

Hotor fuels should be stored and dispensed from 

o Location and operation of kill svitches, fire extinguisher, and 
first aid kit; 

o B u t  and cold stress hazards: 
o "Super exclusion zone" around borehole; and 
o Varnings to  Subcontractors about hazards of climbing the mast 

vithout safety belt and other equipment. 

B & E, M policy, does not provide safety equipment or monitoring 
iMtruBentation to subcontractors. Some projects, hovever, may be set 
UP SO that E & E personnel and subcontractors share the s u e  expendable 
.upplies. 

drilling. Activities at the borehole, such as sampling, require that 
equipment be stopped. 

I B & B personnel are forbidden from approaching augers during 

Because heat stress is a constant threat during varm veather, the 
SSO is responsible for determining vhether conditions are unsuitable for 
vork. Where vorkers c.DIIot vork vith the .sristance of vork 
modifications, cooling vests, d other cooling m-9 the SSO u y  
decide that vork should not continue. The need for vorker monitoring 
through blood pressure and Or81 temperature checks vi11 be determined by 
the SSO vitb assistance from the RSC and Buffalo E d t h  and Safety 
staff, if necessary. 

if electrical storms are in the site area. 
The SSO vi11 be responsible for shutdovn of the drilling operation 

The SSO should ensure and document that no boreholes are left open 
or unfilled after drilling equipment is moved. 
hole must be left open and unattended, suitable barricades, or the 
equivalent, vi11 be staged around the hole to prevent personnel and 
equipment from falling in. 

In'lnstancrs vherc a 

4.2 RBSPONSIBILITIBS AND AUTEORITY OF OTHER E & E PERSONNEL 

All E 6 E personnel on site are required to follov the terms of the 
SSP and the direction of the SSO. Because the SSO cannot be in all 
places at all times, the crev should observe the subcontractors and 
condition of their equipment at a l l  times, and report idiately t o  the 
Tern Leader and SSO any safety-related issues that are unresolved. 
Included are such details as dressout, site functions, and 
decontamination. It is important that the SSO be Involved so that 
proper log entries can be made. 

I 
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5 GENERAL DRILLING SITE SAFETY CHECKLISTS 

5.1 SAFETY CEECKLISTS FOR SPECIFIC TYPES OF DRILLING ACTIVITIES 

5.1.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

General Drilling Site Safety Checklist 

All E i E drilling personnel will have read and understood the 
terms of the E 6 E drilling SOP. 

Obvious or questionable safety conditions that arise during 
daily Inspection of the rig and Its components vi11 be cause for 
vork interruptlon. 

Only approved Drillers vi11 remain in proximity to the borehole 
during drilling, and an approximate 4- by 8-foot "super 
exclusion area" will be established around the moving auger at 
all times. No personnel, except the Driller and the Driller's 
Helper, vi11 enter this zone during drilling. 
issue varnings to those personnel who breach this zone: 

The SSO vi11 

Continuous 02/explosimeter monitoring at borehole using remote 
sampling hose will exist at all times. 

All field team members vi11 be briefed on planned drilling 
operations and possible problems before vork begins on day 1. 
All vi11 be shovn the location and operation of "kill svitches," 
vhich vi11 be operationally checked each morning. 

Fire extinguisher(s) will be staged next to the rig before 
drilling and refueling operations. 

Velding and cutting activities vi11 only be performed away from 
ignition sources at a distance approved by the SSO or Team 
Leader. 

Appropriate personnel protective equipment (based on hazards 
arrociated vith assumed vel1 contaminants) vi11 be vorn as 
directed by the SSO and the SSP. At a minimum, steel-toed 
boots, hard hats, and face shields vi11 be worn during any 
active drilling. 

Outrigger stabilizers must be in place before drilling 
commences, and the rig must also be leveled. 

The drill rig mast must be horizontal during movement of rig and 
should not be erected vithin 25 feet of overhead lines. 
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Electrical storms within hearing range of the job site will 
signal vork termination until the SSO and Team Leader notify 
personnel othervise. 

The local utilities should be contacted prior to drilling so 
that their lines can be located and flagged. Situations of 
close proximity MY involve isolating utility lines (i.e., 
shutdown and incrting of gas lines). 

Vhen buried drums or other material are suspected, a full survey 
of the drilling zone is required using appropriate 
instrumentation prior t o  ground braking. 

Only trained, experienced staff vho have studied proper drilling 
methods and served as a Eelper under an experienced Driller vi11 
operate the cathead. 

Only properly licensed staff vi11 drive the drill rig. 
safety check of the vehicle, folloving E b E protocol, vi11 be 
carried out by the driver. 

A daily 

Climbing on the vertial mast is not permitted by E & E staff. 
Because the boor is not equipped vith a ladder, it should be 
lwered for repairs. 

5.1.2 Rotary and Core Drilling 

and core drilling: 
The folloving precautionary measures should be taken during rotary 

o Rotary drilling tools should be safety checked prior to 
drilling: 1 

Rods and bit should be open and'clear. 

Water svivels and hoisting plugs should be lubricated and 
checked for "froten" bearings before use. 

Drill rod chuck j a w  should be checked periodically and 
replaced vhen necessary. 

The capacities of hoists and sheaves should be checked 
against the anticipated veight of the drill rod string, in 
addition to other expected hoisting loads. 

All hoses to and from the pump should be checked for properly 
h8talled couplings; couplings should be secured vith locking 
devices on aquick connecta fittings or v i m  on 
'Cbicago-Stylea couplings. 

a 
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- Hoses should be inspected daily for deterioration and 
leakage, and replaced if needed. 

o Special precautions that should be taken for safe rotary or core 
drilling involve chucking, joint break, hoisting, and lowering 
of drill rods: 

Only the Operator of the drill rig should brake or set a 
manual chuck so that rotation (of the chuck) will not occur 
before removing the wrench from the chuck. 

Drill rods should not be braked while being lowered into the 
hole with chuck jaws. 

Drill rods should not be held or lovered into the hole with 
pipe wrenches. 

If a string of drill rods are accidentally or inadvertently 
released into the hole, do not attempt to grab the falling 
rods vith hands or a vrench. 

In the event of a plugged bit or other circulation blockage, 
the high pressure in the piping and hose between the pump and 
the obstruction should be relieved or bled down before 
breaking the first tool joint. 

Vhen drill rods are hoisted from the hole, they should be 
cleaned for safe handling with rubber or other suitable rod 
viper. D o  not use your hands to clean drilling fluids from 
drill rods. 

If work must progress over a portable drilling fluid (mud) 
pit, do not attempt to stand on narrow sides or cross 
members. 
fitted, cover panels strong enough to hold drill rig 
personnel. 

The mud pit should be equipped with rough-surfaced, 

Drill rods should not be lifted and leaned unsecured against 
the mast. Either provide some method of securing the upper 
ends of the drill rod sections for safe vertical storage, or 
lay the rods down. As previously stated, hardhats, 
steel-toed boots, safety glasses, and work gloves are to be 
worn during such work, with impervious gear and respiratory 
protection added as required by the SSP. 

5.1.3 Cathead Usage 

o Keep the cathead clean and free of rust, oil, and grease. If i t  
becomes rusty, clean vith a wire brush. 

10 I 
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Check the cathead periodically, when the engine is not running, 
for rope vear grooves. 
greater than 1/8 inch (3 ma), the cathead should be replaced. 

If a rope groove form to a depth 

Always use a clean, dry, sound rope. 
"grab" the cathead and cause drill tools or other items to be 
rapidly hoisted to the top of the mast. 

A vet or oily rope may 

Should the rope "grab" the cathead or othervise become tangled 
in the drum, release the rope and sound an appropriate alarm for 
all personnel, including the Operator, to rapidly bade away and 
stay clear. If the rope "grabsw the cathud and tools are 
hoisted to the sheaves at the top of the mast, the rope vi11 
often break, releasing the to0180 
stay clear of the drill rig until the Opentor can turn off the 
drill rig engine and initiate other appropriate actions to 
release the tools. The Operator should carefully vatch the 
suspended tools, quickly backing avay after turning off the 
q i n e  . 

If the rope does not break, 

Chemicals can cause deterioration of the rope that may not be 
vi8ibly detectable, thus the rope should alvays be protected 
from any chemical contact. 

Never vrap the rope from the cathead (or any other rope, vire 
rope, or cable on the drill rig) around a hand, wrist, arm, 
foot, ankle, leg, or any other part of the body. 

Always aaintain a 8 f n i ~  of 18 inches of clearance betveen the 
operating hand and the cathead drum vhen driving samplers, 
cuing, or other tools vith the cathead and rope method. Be 
amre that the rope advances tovard the cathead vith each hammer 
blov as the sampler or other drilling tool advances into the 
ground . 
Do not w e  more rope wraps than are required to hoist a load. 

Do not leave a cathead uaattended vith the rope vrapped on the 
drum. 

Position all other hoist lines to prevent contact vith the 
operating cathead rope. 

When wing the cathead and rope for driving or back-driving, 
.rlu sure that all threaded connections are tight, vhile staying 
u fat 8v8y as possible from the haner i-ct point. 

The cathead Operator must be able to operate the cathead 
standing on a level surface vith sound, firm-footing conditions, 
vlthout distraction or disturbance. 
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Continuous-Flight or Hollow-Stem Auqers 

Prepare to start an auger boring with the drill rig level, the 
clutch or hydraulic rotation control disengaged? the 
transmission in low gear, and the engine running at low RPH. 

Apply an adequate amount of dovn pressure before rotation to 
seat the-auger head belov the ground surface. 

Check auger flights for nicks or burrs that could catch clothing 
during rotation, and file them dovn. 

Watch the auger head while slowly engaging the clutch or 
rotation control, and start rotation. Stay clear of the auger. 

Slowly rotate the auger and auger head while continuing to apply 
down pressure. 
control at all times until the auger has penetrated about 1 foot 
or more below ground surface. 

Keep one hand on the clutch or the rotaticn 

If the auger head slides out of alignment, disengage the clutch 
or hydraulic rotation control, and repeat the starting process. 

An auger guide should be considered to facilitate the starting 
of a straight hole through hard ground or pavement. 

The Operator and tool handler should establish a system of 
responsibility for the various activities required for auger 
drilling, such as connecting and disconnecting auger sections 
and inserting and removing the auger fork. The Operator must 
ensure that the tool handler is well avay from the auger column 
and that the auger fork is removed before starting rotation. 

Only use the manufacturer’s recommended method of securing the 
auger to the power coupling. Do not touch the coupling or the 
auger vith your hands, a wrench, or any other tool during 
rotat ion. 

Whenever possible, use tool hoists to handle auger sections. 

Never place hands or fingers under the bottom of an auger 
section vhen hoisting the auger over the top of the auger 
section in the ground or other hard surfaces such as the drill 
rig platform. 

Never allow feet to get under the auger section that is being 
hoisted. 
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Vhen rotating augers, stay clear of the rotating auger and other 
rotating components of the drill rig. 
around a rotating auger. 

Never reach behind or 

Use a long-handled shovel to move auger cuttings away from the 
auger. 
the auger. 

Never use your hands or feet to move cuttings av8y from 

Do not use hands to clean rotating augers vhcn removing augers 
from the ground. 

The use of vita line hoists, vire rope, and hoisting hardvare 
should conform to stipulations developed by the American Iron 
and Steel Institute Wire Rope Users Manual. 

Use of Wire Line Eoists, Vire Rope, and Eoisting Equipment 

All vire ropes and fittings should be visually inspected during 
use and thoroughly inspected at least once a veek for abrasion, 
broken vires, wear, reduction in rope diameter, reduction in 
vire diameter, fatigue, corrosion, dange from heat, improper 
veaving, jamming, crushing, bird caging, kinking, core 
protrusion, and damage to lifting hardvare. 
equipment must conform to standards as established by the 
American Iron and Steel Institute Wire Rope Users Manual. Wire 
ropes should be replaced vhen inspection indicates excessive 
du8ge 8ccording to the Wire Rope Users Manual. A11 wire ropes 
vhich have not been used for a period of 1 month or aore should 
be thoroughly inspected before being returned to service. 

All related 

End fittings and connections consist of spliced eyes and various 
manufactured devices. 
connections should be installed according to the manufacturer's 
instructions and loaded according to the manufacturer's 
specifications. 

All manufactured end fittings and 

If 8 ball-bearing type hoisting svivel is used to hoist drill 
rods, svivel bearings should be inspected and lubricated daily 
to ensure that the svivel freely rotates under load. 

I f  8 rod slipping device is used to hoist drill rods, do not 
drill through or rotate drill rods through the slipping device, 
and do not hoist the drill rod column higher than one-half the 
m m t  height above the top of the mast (derrick). Do not hoist a 
rod column vith loose tool joints  and do not make up, tighten, 
or loosen tool joints vhile the rod colum is being supported by 
8 rod slipping device. 
borehole, do not attempt to brake the fall of the rods vith 
hands or by tensioning the slipping device. 

If drill rods should slip back into the 
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Host sheaves on exploration drill rigs are stationary with a 
single part line. 
increased without first consulting with the manufacturer of the 
drill rig. 

The number of parts of line should never be 

Wire ropes must be properly matched with each sheave--if the 
rope is too large, the sheave vi11 pinch the vire rope-=if the 
rope is too small, it will groove the sheave. Once the sheave 
is grooved, it w i l l  severely pinch and damage larger wire ropes. 

Use tool handling hoists only for vertical lifting of tools 
(except vhen angle hole drilling). 
hoists to pull'objects avay from the drill rig; however, drills 
may be moved using the main hoist if the vire rope is spooled 
through proper sheaves according to the manufacturer's 
recommendations. 

Do not use tool handling 

When stuck tools or similar loads cannot be raised with a hoist, 
disconnect the hoist line and connect the stuck tools directly 
to the feed mechanism of the drill. 
leveling jacks for added pull to the hoist line or the feed 
mechanism of the drill. 

Do not use hydraulic 

Vhen attempting to free a mired vehicle or drill carrier, use 
only a vinch on the front or rear of the vehicle, and stay as 
far as possible avay from the wire rope. 
tool hoists to pull out a mired vehicle or drill rig carrier. 

D o  not attempt to use 

Hinimize shock loading on a wire rope--apply loads smoothly and 
steadily. 

Avoid sudden loading in cold veather. 

Never use frozen ropes. 

Protect wire rope from sharp corners or edges. 

Do not operate the rig with damaged or faulty guides, rollers, 
sheave bearings, or latches on safety hooks. 

Clutches and brakes on hoists should be periodically tested. 

Knov and do not exceed the rated capacity of hooks, rings, 
links, swivels, shackles, and other lifting aids. 

Always wear gloves when handling wire rope. 

Following the installation of a new vire rope, first lift a 
light load to allow the wire rope to adjust. 

14 



Never carry out h o i s t i n g  operations vhen veathtr condit ions are  
such that hazards to personnel, the public, or property are 
created . 
Never leave  a load suspended in the air vhen the h o i s t  is 
unattended. 

Never h o i s t  a l0.d over the head, body, or feet of personnel. 

Never use a h o i s t  line to "ride" up the mast (derrick) of a 
d r i l l  rig. 

Replacuent  of vire ropes should conform to the d r i l l  rig 
w u f a c  turcr ' s s p e c i f i c a t i o n s .  

I 
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6 REFERENCES 

Health and safety sections of the folloving operation manuals are 
Incorporated by reference in this SOP: 

Diedrich D-50 Safety Manual. 

Drilling Safety Guide, Diamond Core Drill Hanufacturers Association 
and National Drilling Contractors Association. 

Vire Rope Users Manual, American Iron and Steel Institute. 
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blrlliackrdr. IK.. kkua  hodurcc Dirirlor. ? 0. Boa M. MI. ICY 4WI. 
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: ..7 WOPROPYL 2 ALCOHOL 

- 
9f m l k n d ,  g h  n l e r  to drink. Induce voariting if medical help 
4s rn imme4iately mikblr. Ncnr giw anything by moulb IO an 
wwnubus pnon. I f  inhrkd, -mow IO Irehh air. If not 
Orcatbin) @VI aftififcia1 respinlion. I f  breathing is difficult, 
$8 oqger. In caw of contact, Immediately flush skln or cycs 
Milh plrnly d n 1 8 t  for at lcaU 15 rninulu la all am call a 

SEE SeCnOH 1. 
DOT Hur rd  Claw ~ammrblo Uquid 

ysiciar. 

- 
Appearance: Clear, coloderc liquid. 

Odorr Rubbing akohd. 

Solubiliy Infinite in water. 
Boiling Point: 8 2 T  (IWF). 
Melting Point: dlC (-1WF). 

Vapor Density (Air 1): 2.1 
Vapor Pmuurs (mm Hg): 33 Q WC (WF) 
Evrpontion k t c :  (n-BUAC - 1) 2.83 

spcciri  pit^: O.N 

FI ?: 
flammable Liquid 
fluhpoiat: 12% (WF). (cloud cup). 
A u t d p i t h  lcmpcnrun: 3pPC (7WF). 
flammablc limits in air, % by bulumc: 
Id: 2.0, ucl: 12.0. 

fkploslon: 

I 

A b  flub point, npor-air ratdumr arc crplorhm within 
nammable limiu noted above. Contact 4 th  strong 01ddUII8 may 
cause fire or crplorion. 

Fire enlngulrhlng hlrdlr: 
Water spny, dry chemical. alcohol form, or carbon dioxide. 
Water spray may be uud tu keep fin c r p d  mnlainen cod. 

Speclal Information: 
la the event of a file, wear full proteclivc clotbin# and 
MOSti-appmd wlfcortainrb bnathinn apprncur with luU 
facepiece openled in the preuum demand or other p i t h  
pnuurc mode. Water may be used Io flush spills awry fmCn 
rqmurcs and IO dilute spills to noa-llrmmable mbturcs. %pan 
can flow along sudacer IO distant ignition UWAO and fluh 
back 

- 
Stabllitr: 
Stable undrr ordinary ronditkar d uu and stomp Hut a d  
sunlight can conldute lo Inrtabihy. 

Haurdour Dwomposlllon Roduclr: 
To& pur a d  wpon such u carboa IM)oodd. u y  be .rl.luA in 
a fin inHoMng akohd. 

Iirurdous Polymrdutloor 
Will no( occur. 

NFPA Ratings: Iiealth: I nrbiliy: 3 Reactivity: 0 

Effecdve Date: 07-13-87 Superseder 09-13-8S TSOPROPYT, A1.C 
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A,RXPOSIJRE / HEALTII E F F E a  

. Inbalrtlorr: 
M a y a w  imwh d the now and thrort. l lqosum to high 
eonccntntionr bu a ramuk cllca, producing cymptoms of 
draninur ,  hubrcbc, s taUchg,  uncoarckncr ,  and porribly 
death. 

Ingertlon: 
May c a w  drowsinur, uocorudournur, and death. 
G l c t d n t u t i u l  p l n ,  c n m p .  n r w ,  vomiting, and diarrhea may 
~ l r o  IUUIL me dnJc kthal dou for a human adult - about250 
mlr (SAX SLch f!dition). 

SWn Contack 
t lu  a defatting vtloa d t h c  skin that a n  cause initation. May 
cause imtatioa with a stinging cffcct and burning muation. 

Eye Coolael: 
Vapors may Irritate the eyes. Splashes may cause ~vcn 
irritation, pouibk cornul b u m  and cye damage. 

Chronlc Esporurr: 
Pmbngcd ronlact with sun  mry c a w  mild irritation, drying, 
rnclring, or mntacl dcmatitk may develop. 

Aeprrvmtlon of Rc-cxlstlng Condltlons; 
Ycnanr 4 t h  prrtlrirting skin d h n l c n  or cyc problems or 
impired respintory function may bc morc rusccptiblc to thc 
cffcctr d thc substance. 

R!X AIQ 

lnbulatlon: 
Remove lo fruh air. If ool breathing, ghc aniticial 
rcrpintion. I f  brratAin8 & dillkult, give oxygen. Call a 

p h y r a n -  

I ngertloa: 
Give n t e r  to Jtink. JaJucc m i l i n g  If mcdhl  help not is  
immcdiatcly m i b b k .  Never give anythin8 by mqulh 10 an 
unconscious pctson. GCI medical attention immcdiatcly. 

SWa Exposure: I 

RcmtM any contraiindcd clothing. Wash rlin with w r p  or mild 
dctcrgcnl and n t c r  for at l a ~ s t  15 minutu. Gct mcdical 
artcntion if irritation devclops or pcnists. 

Eye Exposum: 
Wash cycs with plcnly of water for AI Icrrt I S  m~nulcs. lifting 
luwcr and upper eyelids occasionally. Gct  mcdkal rllcnlion 
immcdiatcly. 

C. TOXICITY n m  (RTECS, 1986) 

Oral rat I.W& 5840 mg/kg. Skin rabbit I-DSO. 13 
gm/kg. Inhalaliwi rat I.Cs0: lw00 ppm/811. Mutation rcfcrcnccs 
citcd Aquatic Toxicity nting'Ilm96. 10CO-10 ppm. 

./ 
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Alrhrt ic  Exprosum Utnlts: 
- 0 S I v I  Pcrmhiblc @xporurc I.inrit (FC1.): 
4 0 0  ppm CIWA), 500 ppm (SIEI-) 

-ACGIII Ilircrhold liniil Vrluc CI1.V): 
400 ppm CIWA), 500 ppm (SIl?L) 

Occunritl onnl Contrnl kltascire 

Ventllmtloo Syalcm: 
A system dloul and/or gcncral crh~urt  L m m m c n d c d  to kccp 
cmploycc c x p u r a  belo* the Airborne & p u r e  limits. Local 
C X ~ A U ~  =ntilat&n Is scncnllyprcfcmd bcuurc it can control 
the cmkionr of the mntaminrnl at ilr rounx ,  prsvcnting 
dispcnioa d it Inlo the general wrk arra. Ylclrc d e r  to thc 
ACGlll document, '1ndurtdal Vcntilrtion, A Manual of Rccommcndcd 
Pncliecl., mo6t cccsnt edition, for dctaik 

Personal Resplmton: (NIOSII Ayyruved) 
I f  the TLV b cxcccdcd a full faccpicrc chcmiml rrrtndgc 
m p i n t o r  may bc worn, In &cncnl. up to thc mdrnurn UIC 

m n c e n l n l h  rprdficd by the respintor rupplicr. hltcrnativcly, 
a supplied air full faccpicsc m p i n t o r  or rirlincd h o d  may bc 
worn. 

Skin Prolcelloa: 
Wcar impcadow p m t c c t k  clothing, Including boots, gluvrr. lab 
mal, aploa orawralls to p m n t  r k h  m t a c i .  

Eye Rotecellon: 
Use chcmkrl ufcly gogglu and/or a full frcc rhicld whcrc 
splashing b possible. Contra knru rhould not be worn whcn 
working with thu mrtcnal. * Maintain cyc wash fountain and 
quickdrrnch frcilitiu in work arra. 

SECTION 7 

Protcrl against phpicrl damage. Store in a a.1, dry 
wcll-vcntilatcd loratbi, away fmm any rrca whcrc the firt h o u d  
may bc acute. OuUiUc or dctachcd 4l013& is prrfcrrcd. Sparate 
from oxiduing malcnrls. Conlaincm should LK bondcd and gmundcd 
for tranrfcn to avoid static sparks. Stongc and UK arcas should 
bc No Smoking arcas. Use non-sparking Iypc tools and cquipmcnt. 

-radSmlal In I p rmutlnn 

.................... .b.o.o.o.oob........~,..~~,...b.~~.....* 

1SAI.C 

.. 
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Mallinckrod t 
m ~ Material Safety Data 

N1 P- 
Appnncc: aur ,  colorleu to rli@tly yellow 
liguid. 

odor: surrcwiing urid. 

Solubility: Infinite in water. 

Boiling Point: 122T (2WP) 

Sprdlk OnVity: 1.41 

Vapor Density (Air- 1): 2-3 a p p ~ o h t c l y  

Vapor ~ r e r u r e  (mm 118): 6~ Q wc (WP) 
Evrpontiaa h i e :  No infornution found. 

Melting M I :  -34T (-2PF) 

Flrt: 
Noc d w l u t l k ,  but rukc.acc U a oaidircr md iU heal 
of rrvtionwitb reducing mpru orambdbk8 nwyavrc 
ipition. Can rem with laclib to rekuc lkmlrubk hyddro(cr 
p1. 

Ex-. 
Rucucrpkklywitbcarabuctibkorpnirorrud~oddtrbk 
nuttrirk ruck u: alcohdr, turpentine, cluraal, orpnk 
rei-, lactrl pmdcr, hydqen rulCidc, CIC. 

Fln Cdloplrblly Mdr: 
If  i m o k d  in a lire, use mtcr spray. 

l n c r u ~ c  the Ikmmrbility d comburtibk, organk and readily 
oudiubk mterialr. In the cvcnl d a lire, wear lull 
pmrcaivc dothing a d  NIOSII-appmd wlkontaincd breathing 
apprntur with lull lacepiece opcntcd in the prevure demand or 
olher positive prcrrure modc. 

Spcrlrl Irformrtlm: 

Ab 
NFPA Ratings Hcalth mability: 0 Reactivity: 0 Other: Ojdizcr 

Os-04-85 NITRIC ACID, 70 



Bis Addendum Must Not B e 
Detached from the MSDS 

~~ 

(Chem.Key: NITRA) 

Produn or Components 
of Producc: 

NITRIC ACID, 70% (7697-37-2) 

dd-m t o  M aterial Safetv D m  
REGUl ATORY STAT( JS 

SARA EHS scct. 302 SARA Section 313 Chemicals CERCLA seC.103 RCRA 
RQ (lbr.) TPQ (Ibs.) Name List Chemiul Category RQ (Ibs.) Sec. 261 33 

loo0 1 ,OOo Yes No loo0 No 
- 

S A M  sa  ion 302 t? Hs RQ: Rcponablc Quantity of Earemefy Hazardous Substance, listed at 40 CFR 355. 
SARA Section 302 RHS TeQ: Threshold Planrling Quantity of Extremely Hazardous Substance. An asterisk (*) CollaWing a Threshold P m  Quantity 
signifies that if the material b a solid and has a panicle site q u a l  to or larger than 100 minomelrrs. the Threshold Planning Quantity’ - 10,OOO LBS. 

CERCLA Sec . 10% Comprehensive Enviromentrl Response, Compensation 8nd liability Act (Superfund). Heleoser to ah, land oc water Of these h8zt&fbr 
substances which exceed the Reponable Quantity (RQ) must be reponed to the National Response Center, (eoolrussCn); Ustcd 8t 40 CFR 3lW 
PCRA: Rerourcc Conservation 8nd Radrmat~on Aa. Commercial chemical produn wastes designated as acute hwrds 8nd t d c  under 40 CFR 26133 

C e * : T&c Substances subjcd to annu81 release reponing requirements IisIcd at 40 CFR 372.65. 

- *  

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





SULFURIC ACID a 

:- 

llbdmiw Ven~ilatlaa System: 

Inhalnllon: 
item& io lrcsh air. i f  ro( btealhing, give a r l i r i i a ~  
respinlion. If breathing is  dilriuli, dvc orygen. Call a 
phpicim. 

Inpsllon: 
If mllowrcd. DO NOT induce vomiting. Give large qwntitkr 
d nlcr or milk if avalabk. CIll a phpician immediately. 
Never give anything by mouth to an unconscious p c m .  

Skln Exposure: . 
In case d -1~~1, immcdialcly flush skin with plenty d n t c r  
lor ai  least 1S minutes while rcmaving contaminated clothing 
and thou. &Ii 8 phpicirn. 

A system d k a l  andor genenl exhaust Is rccommcndcd to Lccp 
cmplorce crporuras below the Aldmne E’Jporurc Limits. Local 
cahaust nn i i l i t h  b gencnlly prcfemd b e c o w  i t can control 
the emissions 4 lha contaminant at Its murcc, prcvcatlng 
dispersion dL ialo the geaenl work arc.. Please qler  to lhc 
ACGIt1 dorumen& oIndusldal Venlilalkm, A Manu81 d 
Recommended PRctkuo, mort men( cdihn, lor detrllr 

Personal Rerplralorr: (NIOSH Approved) 
If the TLV is  rrcccdcd a lull lacepiece chcmied artridge 
respinlor may be MCR, k pnenl, up lo 100 times 1hclI.V or the 
maximum use conccnlnlioa specified by the respirator supplier, 

‘.whkhcnr is krr. Altcmativcly, a supplied air lull lucpiccc 
respirator or oirlired bood may be uom. 

Eye Expnsure: 
Wash eyes vith pknty d walcr for a1 leas4 I S  minutes, lifting 
h e r  and upper eyelids occasionally. Get medical a t t e n t h  
immcdirlcly. 

c. TOXl CITY D A U  (RTECS, 1982) 

ORI RI LOW. 2140 mg/kg. lnhalrlion Guinea Fig 
LCU): 16 mg/m3* 

Alrborne Exposure Llmllr: 
- 0 S i U  Permissible bpk6urc Umk (PEL): 
I mg/m3 PA). 
-ACOIt1 Threshold Umil VJ~UC cnv): 
I mdm3 PA). 

. Skin Prolectlon: 
Wear impc&w proleelk clothing. including boots, gloves, lab 
coat, apron or covtmllr lo prevent skin contact. 

Eye Proledon: 
use chemical u k l y  goggles and/or a lull lace shield where 

* splashing k pouiblc.Contacl lenses should not be worn when 
working with this material. 
qukkdrcncb kcilitia In work area. 

Maintain eye wash lountain and 

ON 7 -1nInkrWlh 

Sore in a cool, dry. vcnlihled slonge area 6 t h  acid 
tuhtanl tloon and p o d  dninaic. Plotccl lmra p h e l  damage. 
Keep out d direct sunlight ond away from hcrl, umlcr, and 
bprlibk lnalt6Jh. 
olhcr purporcr. When dilutinb rlwap add the ocid to -1% neve 
add water to the odd. 

Iw wash oul container ond U l t  i t  for 

e 



1 P h y m  

Appunncc: aut, rolorlur fuming liquid. 
Odor. Punpnt odor d hydqcn chloride. 

Sdubiliy. lnfinilc in water ;rib Ilifit nduiion of 
hur 
biting Pdac JSC (127'F); A I c o ( ~ ~ p c  (202%) 

Mcltlng Poinl: -14'C (-1Ol'Q 
Spccifii Gnviry: 118 
Vrpor Dcnriq (Alr - I): No inlomrtloa round. 
Vrpor Prcsurc (mm Hg): 1#) @ U'C ( T F )  

Evrpontion b i c :  El0 inlonnrtior round. 

b i b  at 1WC (ZU'F) 

s-3 

Fln: 
Can ruci with mcub IO m1.m flrnmrbk b@roBeo pl. 

Noc mnridend to bc an e x p l a h  h w d .  
Erplorlon: 

3 R m  

Strbllltp 
Strblc undcr o d n r q  conditiotu of use rnd rtongc. h l . lnCI8  
may bunt w t ~ c r  A u l d  



E k t i v e  &-1&86 Supcrredcr 08-21-85 

Iobrhlbu 
Comrkl fnhalrcior d n p n  can uylc cnughlng, cboUng, 
ipllrnutb. d rb. -, tbnwc a d  upper ruplnt~ tncf 
Wulrtkr d biwr ronccntntlonr may a u ~ c  lung d r m a ~ ~ .  

. 

Iogdoo t  
Colmkl Sn lbdng  bydrochlork arid a n  u'kc immediate p l a  
and b u m  d t b c  mouth, tbmt,  esaphaps and ptrolntut lnal  
mct. May uw nausea, vomitin& and diarrbu. 

SlJo Contact: 
bnorkrl Can m w  & n u ,  pia, and )CHIC tun bums. 
Conccntntd dutioar ow deep ukcn rad dimlor run. 

Eye C a o l ~ c U  
Cormbd Vap01S am irritating and m y  aw damrge to the 
c j u  Splashes may uw mtwc bum and pcnnancnt cyc damage. 

Cbmolc Exposum: 
Loog-term c.paurc IO oonccntnted vmpn mry muse crorion of 
tuth IpnB term crporurrr uldom occur due to the coorror'bc 
pmpcniu d the acid. 

A&pvrIloo of F'malstlng Condlllonr: 
Penonr vitb prctzhling lull dirordcrr or cyc d b  may bc 
mom ruwcpublc to ibc cl lsru  of ibis rubstanrr. 

B. FusrAQ 
h b d r  tloo: 
Iternme IO l r u b  air. If OOI brutbins g k  anificin1 
respintion. If brrrthing is di f r i l I ,  ri.+ ocygco. C I U  r 
P)I)IMaa 
logcrt loo: 
DO NOT INDUCE VOMITING1 CiiK large quantltla of 
mater or milk il anilablc Ncvcr + anylhlng by mouth to 
an uncoruriour pcrroa. Get mcdi-I attention immcdirtcly. 

SUO Erposurr: 
In CIIC of contsrc, Immcdirtcly n u b  t u n  with plenty of water 
lor at Icui 111 minuter wbllc removing contrminatd clothing 
and rhou. Wash clothing bclorr mulc ~omughly  clean thou 
klorc RW. Get medical rncaiioo immcdirtcly. 

Eye Erporum: 
Wash c p  4 t h  plcnty ofmatcr for at l u s t  I5 minuter, lilting 
lowcr and upper cyclidr occasionally. Get medical aucntion 
immcdiatcly. 

6 TOX 1cTr/ DATA (RTECS, 1982) 

On1 nt LDW. 900 
conccnintcd) Mutation rclcmccs cited. 

(Hydrochloric a d  

10081 co ntrol L 
Alrbornc Erporurr Umltr: 
-OSHA Pcnniuible Erpoturc Limit (PEL): 
S ppm ( W A )  Cciling 
-ACGIIf I'hhruhold Limit Value cnv): 
S ppm ("A) Giling 

Veotllrdon System 
A r)rtcm d W rad/or genenl exhaust la ruommcadcd to keep 
employee crporum k b  Uc -me eLpaurr Udu tpal 
cxhauri ventilation Ir pncnl ly p d c d  kuw It o n  oontrd 
Ihc cmhlons d tbc conluninant at i t s  mulfc, prmnling 
dicpenbn dlc Into Ibc p e d  wrk aru.  Plcuc rrlcr IO tbc 
ACGlH documcat, 'Indurlrhl Ventilrtion, A M a a d  d 
~ m m e n d c d  Pmnk' ,  most m a t  Cditioq for dcuilr 

Personal Resphtont (NIOSH Approved) 
U tbc 7LV L c d c d  a full faccpiccr cbcmical anridgc 
m p i n t o r  may k wm, in gencnl, up IO 100 t imu the TLV or tbc 
muimum kc oooanlntlon 8pcciPcd by tbc rrrpintor cupptkr. 
whichcvcr & Iru. A l l c m a l ~ l y ,  a iupplicd air full f a q ' . L c .  
rupintor or rMnc4  bood may k wm. 
SWn Proldon: . .  
Rubbcr or ncoprcnc dmcs and additionr) pmtrctioCr including 
impemour boou, apron, or awcnlls, u o d d  b a m  d 
uounul u r p o r u ~  to prsvcnt rt io conuCt 

Eye Protrctloo: 
Ulc c h c d a l  safety 
rptuhing L pocriblc.Coalm Icnscs thould DO( k wrn vhcn 
wrb'og with 1Nc omtcdd 
quickdrcocb l a d l i t i u  io M& a m .  

and/or a full fan thlcld WIICIC 

Maintain eye v u b  fountain and 

-ON7 S m  ad S ~ c c l d  I o  r e  
Krcp b a tighUy c l d  amtrincr, stored io a mol, 
dry. vcniilatcd uu. Protccl from pbpiul bmryc  and d i d  
runlighf 
moisturs 

k o b t e  from &nnnprtiblc rubsuncu. Peptul fmm 

.....................~....~........W....*.....*.~~......~*W. 

tmcH 



Mallinckrodt 
Material Safety Data 
Emergency Phone Number: 314-982-5000 Mdlitrtruk. Inc.. kicncc YlUlucir Dtwtritut. I' 0 l l~ir  hl. PAII~. K Y  IWI. - 

A p n n c c :  White, dcliqucucnt pcllcu. 

odor: odorkr. 

Solubility: 111 Jla0 g of n l c r .  

Dailiag Point: I- @WF) 
Mcltlng Point: 31- (6D('P) 
SprCilk O d t y  (nlcr-  1): 2.13 
Vapor Dcnaiq (Air- I): No iafonnation found. 

Vapor Prruurc (mn Ilgk Ncgligibk. 
Evlpontion htc:  No Information found. 

Flm 
Not oouidcrcd to be a fin b u d .  1101 or molten matchl can 
react vblcntlywkh n l c r .  
Can AK( 4th ocrcllr IW~DIS, ruch u aluminium. to gcncntc 
flammable h g g r  pa .  

Explorlocr: 
Noc can8ldcd took M C l l p k s i o r  Iwnl. 

Flre ExtlagulJIma Mcdlr: 
Use any mcau rull+b for cahplrhing runwnding fife. 
Adding wlcr locrvuk rolutka gcncntcr h q e  amounts of hut. 

Specla1 Infomallon: 
In I& m a l  d a fire, wear lull protccthn clothing and 
NIOSH-.ppnncd cclfmtaircd breathing rpprntur with full 
frcccpkcc apentcd In the preuure demand or other pailk 
prurufe made. 

SlJblllty. 
Stable under odinary Eonditiunr of use and nomic. Very 
hnraoopk. C.n dowly pick up moiciuic from rlr and run wi 
carbon d i o r k  from rir lo form d i u m  crrbonrlc. 

Ilaurrdour Dccomprltlon Yrrduc~s: 
W i u n  oddc. 

I.coolprllbllllkr: 
CorWc 4th  ntcr, reldr, flarnmablc liquids, and orynic hrkq 
compounda, u@Uy tr&hbmcthylcnc, may UULC fire or 
crplarka. Contact with nitromclhrnc and othcrrimilrr nitro 
mcnpounda aulu formath of rhock.rcncilk ulu. CmtrCC 
with metala uwb u rlumioum, tin, and zinc UULU formatioo a 
l l rnnubb hydqcr  p a .  

-la k a lest line. 1WC Clean-up p c m n e l  rcquin 
pc#cctk cktbing and reryintory p ~ a c a k n  fmn dun. 
k e p t  roop or p&k up spilled material. Avdd dusting. 
Collcctd w e  nay k tnnrfcmd to a rkrcd, p f c n b l y  
metal, container and wnt to a RCRA-.pp*md y u t c  dtpoul 
facility. Do no( fluah to the e w e r .  C.utkal Ploor,rnd other 
r u d r w  may be rlippcry. Do not contact with n ic r .  
NcutnlLc IRCCI with dilutc acid. 

NFPA Wlllnc: Ilea 4 Effective date: 11-03-85 Supcrrcdcr W1-8S  SODIUM HYD 



Be Fwlxu2 
Io hula t loa: 
Rcmm IO fresh dr. If 
rccpinlioo. If breatliag h difficult. g h  omen. all 8 

phyricira. 

I n p l o a :  
00 N<YT INDUCB VOMmNCil O k  large qurntitiu d 
water or milt if Mil.Me. M r  raylhing by mouth to 
ra u- pcrura. Oct medical reention immediately. 

In cue damtact, immcdiirtcly nwb &kin with plenty of rntc i  
for rt kart 15 mlauKI WWC = d a g  atntminated cktbing 
and rhou. Wub clothing bdon *wc. (hh a physician 
immedirtcly. 

Eye Exposure: 
Wuh eyes 4 t h  pknw d n r c r  for at last IS minuter, lifting 
lomr md upper cycllQ o f f r h r l l y .  Uct medicrl rittption 
immediately. 

bmthiag, give rrlificial 

sur EbposuIt: 

C. TOXICITY (RTeCS, 1982) 

No uIM/L<ro balamuior, e p v ~  relating IO normal 
lwiu oforcup~bu! rrporun. Inlir~ba dam: Skin, 
rabbit: 50 mg/24H S c ~ ~ t c  
mJUi l  Scwrc 

@yc, rabbit: $8 

Veatilalioo System: 
A rystem of laul and/or general crhaurt i s  recommended lo kcc 
employee cxporu~cc below the Airborne &pu re  limits. h a  
elhauct vcnlilrtion Ir gcncnlly preferred b e u w c  i t  can mntml 
the clnhiOnr d the mntaminrat rl its )ouccc. prrventing - 
dipcniar d I1 into thc Fncnl work area. Plcuc d e r  Idhe 
ACGIII -meat, 'Inductrial Ventilation, A Manual of 
b m m e n d c d  Pnctkcc', mcnl retent edition, for dctrib.L 2 
Perrorrd Rerplntorr: (NIOSII Approved) 4 
If the 'ILV h c d d ,  dusl/mirt rapinlor with chcmidl 
pact may k vom, in pnenl, up IO ten l ima  the T L V . m  
rupintor wpplicr for limitations. Mtcmrtivcly, r cuPplie$ air 
full frcepicee rapintor or rirlincd hood mry be worn. 

sua Protection: 
Wur  lmpcrvbur pr~lcr t iv t  clahing, including boots, @mu, lab 
cort, rpma or m n l L  to p m n t  skin mnud. 

Eye Protectloo: 
UK chcmhl ufcty goggle6 and/or a full face rhicld where 
rpluhiag Ir porrblc.Contrct Icnscs should not be worn when 
working with t h t  mrlcnrl. 
quickdrench f.rilirier in w r k  m a .  

Miinlain eye msh fountain rnd 

7- n 

Keep In a tifitly dosed containcr.Protcrt from 
physical damage. Stom in I cuol.dry, ventilated otxr r v l y  from 
U)UICU d hut, moirturc rnd incomptibiliticc. Always add the 
crurtic to m tc r  while stinin& never the rsvc~e. 

............................................ O........~.., 

MC 



oeoloqy and onviroaront, me. 

. A l A R D  S V A L U A r f O 8  O ?  C 8 S N X C A L S  

Chorrcal lam. mth8nOl Data 6/01/92 

DOT Mamo/U.N. l o .  1230 Job No. 
I 

CAS Ihub~r 67-56-1 

Roforoncos Consultod (carelo): 

N I O S V o S H A  Pockot Guido Vo rschuoron I(.rck Indor Ha8ardlfnO Chris (001. If1 

Toxic and H.8atdoU8 SafOty x.nWl W I H  Othor : 

Rad Lalth Bandbook N C U  65 10 e n  20 Haadbook of Choristrg and Physics 

Chorical Proportior: (Syaonpu: Nothy1 alcohol, rrOod alcohol, Wood spirits, Carbinol 1 

Qoucal  tormula - -3a  

Physical Stat. Liquid soiubiiity ( ~ 2 0 )  nfsciibi~ ~ ) e i l i n q  Point 2% 
r188b POlnt Vapor Prosruro/Donsity 92 m H q  rroosrng Point -mor  
Spmcitic Gravity 0 .19  OQr charactoristic 160 C1-l. Lilits 

#locular Weight 31.1 at 

fnco~tabi~rtiom rulfuric/nitrzc aczd, caustics. aliphatric ammom. iSOsg-8tO.r raducinq a9-t. 

Bioloqrcal Proportiom: 

200 QpI PEL zoo ppr o&r/Odor Threshold Smot/sour, punqont 

IDu( 25,000 ppm lhrrun Aquatic bt/nsU80 

Route of txposuro Ot81, inh, inq, dorm 

Carciaogon Toratogon nutagon 

Radiological Proportior: 

~~ ~ ~ ~ ~~ ~~ 

HMdlinp Ilocorwndations: (POCSOn81 protoctito IOaSUr.8) 

T p o k ,  glovos (PVA, Vlton); 

Ronitormg Roconendationm: 

OVA o r  Hh, with a 11.7 OV probo. (tho ionisinq potoatial i s  10.8 00) 

~~ 

Health Haxards and First Aid: 

fnh: m v o  to frosh a i r ,  A?R if nocoss~cy: Eye/ s k i n :  tlush w i t h  wator for IS rinutos, wash skin with 

soap/*.tar: Inq: induco vomiting, rook ndical attention 



ecology and onvironront, inc. 

B A X A P D  I V A L U A T I O I I  O I  C B I R X C A L S  

Chomical Namo Toluono D.t. 3/23/92 

DOT Namo/U.N. No. 1 2 9 4  Job No. UHIOOO 

CAS Nuabor 108-88-3 

Roforoncos Consulted fcirclo): 

NIOSH/OSXA Pockot Guide Vorrchueron florck Indox Haaardlino Chris (Val. 11)  

Toxic and Haaardous Safety Mnual ACUIH Othor : 

Rad Hoalth Handbook RCAO 65 10 CIR 20 Handbook of Chemistry and Physics 

Chemical Proportios: (Synonyms: Rethyl bontono, Toluol, Phony1 mothano ) 

Chomical rormula , C F ~  ~olocular woight 9 2  

Physical Stat. Colorloas Liquid Solubility (HZ01 O.O5g/lOO H 2 L  Boiling Point 231.1 

Plash Point 40.F Vapor Prossuro/~onsity 22- Irooring Point -139.F 

Spocific Gravity 0.0669 Odor Charactoristic 0.2ppm 

Incompatabilitios 

flauablo Limits 1.38 - 7.1% 
Strong oxiditerr. xlUo3, H:SO!, 02,  Poroxidos, Hoat 

Bioloqical Propertios: 

TLV-TWA 100 ppm PEL 2 0 0  pp. Odor/Odor Throshold Eontono-Liko 

IDLH 2 , 0 0 0  PPD Wuman IHL TCLD - 200 ppm Aquatic 96:lOO-10 ppm R8t/flOUSO 4000 PPm 

Rout. of Expomuto Inhalation, Inqostion, Dormal Contact, Eyo (Ocular) 

Carcinogen Experiaentsl Toratoqon EXpOriI~Ont8~ 

Radiological Proportior: 

flutagon ErpOrimOnt81 

Handling Rocouondationa: (Pornanal protoctivo moasuros) 

Imporvious clothinq, Viton qlovos, facoshiold respirator w/orqanic vapor cartridgo UP to 1000 PPI* 

> l o 0 0  ppm us. APR with chomical cartridgo: 2 0 0 0  ppm-SCBA 

flonitorinq Rocoamondationa: 

~ 

DispoSal/WaSt~ Troatrnt: 

Coneontratod: incinoration: diluto discharqo to municipal sowor aftor primary troatnont, incinoration 

for dilute organic mirturo 

Hoalth Haaards 0nd Iirst A i d :  

Flush aroa with wator and wash with soap: move to fcosh air if inhalod: if iwallowod. do not induce 

vomiting. Contact phyrician iuodiatoly. 

syaptom.: Acuto: Dirriness, fatiquo, nausoa, hoadacho, voaitinq, irritates oyos, dries skin 

Chronic: Bone marrow, deprorsaon, dofatting of akin, denatitis, kidnoy and/or liver 
daruqo i f  inqestod 

2 5 3  



i 
I ocoloqy and onvironmont, inc. 
I 

E A X A R D  E V A L W A T I O U  O F  C E I N I C A L S  

Chomical Namo Xylono Dato 3/23/92 

DOT IaBO/U.N. No. 1307 Job No. UIT IOOO 

CAS Numbor 1330-73-8 

Roforoncor Consultad (circlo): 

NIOSR/OSUA Pockot Guido Vorschuoron Mmrck Indox Raaardlino Chris IVol. 1 x 1  

Toxic and Itarardous Safoty nanual ACOIH othor : 

Rad Hoalth Handbook llcIp 6S 10 QR 20 Uaadbook of Qomimtry and Physics 

Ch0DiC.l Proportios: (SpOnyDs: Dimothylboaroao, Xylol ) 

Ilolocular Woight 106 CIHIO Chomical lormula 

Phymical Stat. Colorloom Liquid Solubility (R20) Boiling Point 291.1 

rlash Point 77.r Vapor Prosmuro/~nsity 3.7 

SpOclfic Gravity 0.86 Odor Charactoristic 0.5 ppm 

Incompatabilitios Strong oxidiaors, strong acid, hoat. poroxido 

rrooring Point -12.r 

rlam~ablo Limits 1.08 - 7.0% 

Biological Proportios: 

odor/Odor Throshold Aromatic T L V - m  100 ppm PEL 100 ppm 

IDLB 1,000 ppm Ruran I’BL TCL 0-200 PpB Aquatic 

Rout. o f  trposur. Inhalo, skin 

Carcinogon Erporiwntal To ratogoa Itutagon 

Radiological Proportios: 

noaitoring Rocouond~tionm: 

Disposa1/Wasto Troatwnt: 

O S l u  otaadard 29 QR 1910. 106 applior 

Roaltb Waaards and rirmt Aid: 

Skin - ua8h v/soap and vator; oyom - f1U.h u/r.tar: ramvo to fromh 8ir if ovorcomo 



ecology and anvironnant. inc. 

B A Z A R D  E V A L U A T I O N  O F  C B I ~ X C A L S  

Chamrcal Nan. Tatrachloroathylena Data 3/23/92 

DOT Name/U.N. No. Job No. UH8000 

CAS Nurbar 127-10-4 

Rafarencas Consultad fcircla): 

J IIOSH/OSHA Pockrt Guidr I Varschuarrn Mrrck Indox Harardlina Chris IVol. I11 

Toric and Hazardous Safrty Manual ACGIH Othar : 

Rad Hoalth Handbook NCRP 65 10 CFR 20 Handbook of Chamistry and Physics 

Chamfcal Propartias: (Synonyms: Parchloroathylana 1 

Chemical Porrula -CL~C + c c12 Molacular Weight 165.02 

Physical Stat. Liquid Solubility (HZ01 0.015% Boiling Point 121.2OC 

Plash Point N/A Vapor Prasrura/Dansity 15.8 mm/5.83 Prarring Point -23.35.C 

Spacific Gravity 1.631 Odor Charactatistic Plammabla Limits N/A 

Incompatrbilitias Strong oiidizars, chaaically activa metals (barium, lithium, barylliur) 

Biological Propartias: 

TLV-TWA 25 ppa. 167.5 mq/m3 PEL 100 ppa Odor/Odor Thrashold Ether, chloroforr 

- Ratfloura - IDWt 1000 PpB Human TCLO 230 ppm mU8tiC 

Routa o f  Expoaura Inhalation, ingostion. direct  contact. 

Carcinogan Taratogan nutagan 

Radiological Propartias: 

~ 

Handling Rocouandations: (Barsonal protactiva maasuras) 

Imparviour clothinq, glovas. and boots should be worn: aye protactron: respirators urth cartridgam VOtn 

at l a v r l s  of 50 ppm: SCBAa at lavals of 500 ppm. 

Xonitorinq Recouandationr: 

Disporalflasta Traatmant: 

N/A 

Haalth Hazards and First Aid: 

Remova Corm axporurr: perform artificial respiration i f  nacassary: waoh skin with soap and water: 

irriqate myas vith vatar: if swallowad. induce vomiting. 

symptoms: Acutr: Irritation of oyar, norm, O K  throat: nausra: flurhod faco: vertigo, dirrinr-: 
insoharanca: haadacha: skin blistars. 

Chronic: Livor d.Mq@; iaprirrd rrmory; nu~bnrss of oxtremitirr: impaitod vision. 
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Section 3.0 -- Project Summary 

Work Plan Group: Q 
Site No.: 39 
Site Name: Oak Grove Campground 
Site Description: A complete site description and history are presented in 

sections 2.0 and 3.0 of the attached work plan. 

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

X Overall Physical Reconnaissance - X Habitat/Biota Survey - 
X Asbestos Survey - X ENu/OVA Surface Emission Survey - 

- X Radiation Survey - X Hydrologic Assessment 

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

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

- 

Analytical Screening (check all that apply): 
- Field Analyses: 
- X Soi l  Headspace Analyses: 

- X Laboratory Analyses: 

Planned Number of Samples - 25 (Approximate) 

- Soil Gas Analyses : Planned Number of Samples - 

PLANNED "BBR OF W L B S  CATEGORIES OF ANALYSES 
Surface Water - 
Sediment - 

8 Soil - 
6 Groundwater - 
2 Duplicates - 

Trip Blanks - 
Field Blanks - 
Rinsate Blanks - 

- 0 ther 

- X Volatile Organic Compounds 
- X Polynuclear Aromatic Eydrocarbons 

- Organophosphorus Pesticides 
- Chlorinated Herbicides 
- Carbamates 
- X Pesticides/Polychlorinated Biphenyls 
- X Total Recoverable Petroleum Hydrocarbons 

X Phenols - 

X Metals - 
Gross Alpha - 

[NASP)u88OOO:TO291] 
, &*. 
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Section 3.0 -- Project Summary (Continued) 

Phase I1 - Characterization 

PLANNBO "BBU OF SAMPISS 
3 
2 

1 
2 

Preservation Blanks 1 

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

Groundwater - 
- Field Blanks - 18 Flora - Soil 

- 4 Fauna - Rinsate Blanks 

- 

C A m a R n s  OF ~ Y S B S  

X Pesticides 
X Polychlorinated Biphenyls 
X Total Recoverable Petroleum 

X Hetals 

- Purgeable Aromatics - 
- Purgeable EIalocarbons - 
- X BaseINeutral Extractables - 
- X Acid Extractables - 

Hydrocarbons 

- X Volatile Organic Compounds 
- Polynuclear Aromatic Hydrocarbons Cyanide 

Phenols 
Dioxins 

- 
- 
- Organophosphorus Pesticides 
- Herbicides 

Additional analytical categories are identified belov: 

- X Gross Alpha (water only) 
- X Gross Beta (vater only) 
- X Gamma Scan (vater only) 
- X Total Organic Carbon 
- X Hardness (vater only) 
- X Alkalinity 
- X Total Suspended Solids 

- X Total Kjeldahl Nitrogen 
(vater only) 

(NAsPWrn: To2911 

- x Pa 
X Percent Moisture 
X Grain Size 
X BTU Content 
- X Ashantent 
- X Total Organic Halogens 

- X Ignitability 
- X Cation Bxchange Capacity 

- 
- 
- 

X Sulfur - 
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Section 3.0 -- Project Summary (Continued) 

- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

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

Additional analytical parameters are identified below: 
Hethanol 

Section 4.0 -- Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GOAPP. 
are listed below: 

Site-specific designated personnel and their responsibilities 

Site I(nnarrer: 
T W T a s k  Leader(s) : 
Field Support Personnel: 

To Be Determined 

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

Section 5.0 - WaC Objectives for Heasurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. Detection limits for screening and 
quantitative analyses are presented in Section 9.0 of the GQAPP. 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. All analytes (including field parameters), sample 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifies any modifications to the 
accuracy (A), precision (P), completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GQAPP sections. 

Procedures 
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Analyte M i a  H e t h o d  No. A P C DL 

* 
Laboratory Screening M y s e s  
V o l a t i l e  O r g a n i c  C o m p o u n d s  
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
TOtal  R e c o v e r a b l e  Petroleum 

Pbenols 
Arsenic 
c a d m i u m  
C h r o m i u m  
Copper 
Lead 
N i c k e l  
S i lver  
Zinc 
Iaboratosy Analyses 
Methanol 
G r o s s  A l p h a  
G r o s s  B e t a  
Gamm scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides 6 PCBs 
Total Recoverable 

Eydrocarbons 

H y d r o c a r b o n s  

P e t r o l e u m  Eydrocarbons 

T U  Metals: 
A l u m i n u m  
A n t i m o n y  
Arsenic 
B a r i u m  
B e r y l l i u m  
Boron 
C a d m i u m  
C a l c i u m  
C h r o m i u m  
Cobalt 
Copper 
Iron 
Lead 
Hagnes i u m  
.Manganese 
Mercury 

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

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

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

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

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

N/H N/H 
N/H ' N/H 
N/H N/H 
N/H NIX 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 

N/H TBD 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/X 
N/H N/H :* Laboratory-Derived N/H N/H N/H 

EPA 900.0 N/H N/X N/H 
EPA 900.0 TBD TBD TBD TB 
BPA 901.1 TBD TBD TBD TBD 
EPA 8240/624 N/H N/H N/H N/H 
EPA 8270/625 N/H N/H N/H N/H 
EPA 80801608 N/H N/H N/H N/H 

EPA 418.1 N/H N/H N/H N/H 

EPA 6010 
BPA 6010 
EPA 7060 
BPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 
EPA 6010 
BPA 6010 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/X N/H 
N/X N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/U N/H N/H 
N/H N/H N/H N l H  
N/H N/H N/H N/H 
N/H NlH N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 

BPA 7471/7470 N/H N/H N/H 
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Analy t e Media Method No. A P C DL 

Nickel 
Selen i um 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

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

Chemical Oxygen Demand 
Pa 
Percent Hoisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 
Sulfur 
Ignitability 
Cation Exchange Capacity 

Demand 

j 

Fie ld  Parameters 

PB 
Specific Conductance 
Temperature 
Dissolved Oxygen 

s/ w 
s/w 
s/u 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
U 
W 
W 
s/u 
s/w 
s/w 
W 
W 
W 
S 
S 
S 
S 
S 
S 
s/w 
S 

W 
W 
W 
W 

EPA 6010 N/M N/H N/H N/M 
EPA 7740 N/H N/H N/H N/H 
EPA 6010 N/M N/H N/H N/H 
EPA 6010 N/H N/M N/H N/H 
EPA 7841 N/M N/M N/H N/H 
EPA 6010 N/M N/H N/H N/H 
EPA 6010 

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

SM 5210 
EPA 410.4 
EPA 150.1 
ASTM D-2216-80 
ASTH D-422-63 
ASTM D-2015-77 
ASTM D-482 
SU 9020 

EPA 1010 
EPA 9081 

ASTH D-129-64 

150.1 
120.1 
170.1 
EPA 360.1 

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

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

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

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

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

. TBD = To be determined. 
* With the exception of total recoverable petroleum hydrocarbons and gross alpha, 
the laboratory screening analyses do not have EPA method numbers. 

[NASP]u88OOO:TO291] 
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Section 6.0 -- Fieldvork and Saapling Procedures 

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

No' nodi f icat ions 

Section 7.0 - Sample Custody 

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

No Modifications 

Section 8.0 - Calibration Procedures and Frequency 

Calibration procedures and frequency are presented in Section 8.0 of the 
GOAPP. Hodifications to these procedures are described below: 

No Modifications 

Section 9.0 - Analytical Procedures 

' Screening and quantitative analytical procedures are presented in Section 9.0 
ef the GQAPP. Site-specific accuracy, precision, completeness, and detection 
limit criteria are presented in Section 5.0 of this SQAPP. 
any other of the analytical procedures are described below: 

Hodifications to 

No Modifications 
- .~ 

[ MsPfuE8uC#o: ~ 0 2 9 1 1  
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Section 10.0 -- Data Reduction, Validation, and Reporting 

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

No Modifications 

Section 11.0 -- Internal Quality Control Checks 

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

No Modifications 

Section 12.0 -- Performance and System Audits 

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

Audit Type Frequency/Date Description 

To Be Determined 

[NASP]tIH8OOO:TO291] 
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Section 13.0 - Preventive Ihintenance 

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

No Modifications 

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

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

Modifications to these procedures 

No Modifications 

Section 15.0 -- Corrective Action 

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

No Modifications 

S r t i o n  16.0 - Quality Assurance Eeports to hnagemmt 

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

No Modifications 
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Appendix A -- Additional Personnel Biographies 

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

To Be Determined 
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I .  
I APPUDXI D 

Scientific Name Couon Wamo Habitat 

.Isms 

Aciponsec oryrhynchus 

Ammocrypt. asprella 

Etheostoma histrio 

Fundulus jenkinsi 

Lopirostous spatula 

Morostora carinatum 

AnPm1BU.S AUD P I P T X L l E s  

Alligator rississippiensis 

CarOtta CarOttA CarOtta 
--__I 

Chelonia mydas mydas 

Dormocholys coriacea 

Drymarchon corais coupori 

Eretmocholys imbricata 

Gopherus polypherus 

GraptODyS pulchra 

Lopidochelys p m p i  

Ran. areolata aesopus 

Nacroclemys termincki 

- 

Atlantic sturgeon 

Crystal dartor 

Harlequin dartor 

Salt marsh topminnow 

Alligator gar 

River redhorse 

American alligator 

Loqgorhead turtle 

Groen tur t 10 

Leatherback turtlo 

Eastern indigo snake 

Hawksbill turtle 

Gopher tort o i so 

Alabama map turtlo 

Atlantic ridloy turtle 

Florida gopher frog 

Alligator snapping 
turtle 

n 

U 

U 

P 

U 

U 

R 

M? 

M7 

M 

P 

M? 

P 

U 

U? 

P 

su 

ssc 

T 

ssc 

ssc 

ssc 

ssc 

ssc 

T 

E 

E 

T 

E 

ssc 

SSC 

E 

ssc 

SSC 

UR 2 

UR 2 

T(S/A) 

T 

E 

E 

T 

E 

UR 1 

E 

u R 2  

UR 2 

Gulf coast, estuarine 

Fresh water 

Fresh water 

Salt. frosh, brackish waters 

Brackish, fresh, salt water 

Fresh water 

Swamps, marshes, ponds 

narino, coastal 

narino, coastal 

Marine, coastal 

Open areas noar water 

Uarine, coastal 

Sandy coastal plains 

Swamps, streams, marshes, ponds 

Marine, coastal 

Sand hill communities 

Suarps, marshes, ponds 

Key et end of table. 



Tablo -x D (Coot.) 

Sciontitic Waao Couon Naro Habitat 

mstela vison lutonsia -- 

Trichochus aanatus 
l r t i r o s t r i r  

81- 

Charadrius ulodua 

Charadrius AhXAndrinUS 

Dondcoidr doainica 
stoddard- 

Dondroica kirtlandii 

nroaatopus pazliatus 

Cqrettr rutorcons 

Scott. CaaKulOA 

Cqrottr thula 

arus CDnadensf8 pratanais 

7 Palco pocoqrinus tundriur 

raico sparv~rius paulus 

Haliaootus leucocophalua 

Pandion haliaotus 

Polecanus occidontalis 

- 
- 

- 

Tlorida aink 

Pordido Kmy beach 
aOU.0 

Wost Indian ranate. 

Pipiaq plovor 

Siqowy plovor 

Stoddacd’a yollou 
tbroatod uarblor 

a i  ctland’ s uarblor 

American oyatorcatchor 

noddish eqret 

Littlo blue horon 

snowy egrot 

Florida sandhill ,crane 

Arctic poroqrino Calcon 

Southeaat.cn kostrol 

Bald OAglO 

Oaproy 

Brown polican 

U 

W A  

n 

P 

P 

P-u 

U 

U 

P-u 

P-u 

P-u 

U 

n 
R 

P-u 

R 

11 

T 

E 

T 

T 

E 

SSC 

ssc 

ssc 

SSC 

T 

E 

T 

T 

SIC 

ssc 

u p 2  Torcostrial habitats 

E Be~ch dunor 

E AtlAntiC and Gulf coasts 

T 

u p 2  

m 2  

Open, dry, sandy beach.. 

open, dry, sandy boachon 

E 

UR 2 

Woodod hrbi t A  ts 

Wooded habi tats 

Coastal habitats 

rroahurtoc/corstal wot 

rramhuator/coaatal wot 

Froshuater/coastal uot 

rroshwator wetlanda 

T Wintors on coasts 

ands 

andn 

and. 

uu 2 Open pino forests, cloarinqs 

E Pino forests/coaatal habitat 

Nrar water 

Ilangrovo treor, coasts hC 
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T a l e  Appoadix D (Coat.) 

b status 

Sciontitic Naro CODDOn NaDO 
Bas. F G M C  usms 

statusa (or FDA) Habit at 

Picoidos boroalir 

Vormivora bachmnii 

Campophilus principalis 

Stocna antillarum 

nyctoria aroricana 

Rortrharus sociabilis 

- 

I.mnrawrS 

Copris gophori 

Chryropsis gosrypina 
CrUi SOJna 

Drosora intorrodia 

EpagAOa ropons 

K a h i a  latifolia 

Lilaoopsis carolinonrir 

Liliur iridollae 

Pinguicula planifolia 

Polygonolla macrophylla 

Rhododendron austrinum 

- 

- 

- 

Rod-cockaded woodpockor 

Bachmann' s warbler 

Ivory-billod woodpockor 

mast torn 

Wood stork 

Snail kit. 

Scarab bootlo 

Cruise's goldon-astor 

Spoon-loavod rundow 

Trailing arbutus . 
Mountain laurol 

Carolina lilaoopsis 

Panhandlo lily 

Chapman's buttorwort 

Large-loaved jointwood 

Orang. azalea 

P-U 

u 

U 

U 

u 

u 

P 

P 

R 

U 

U 

R 

u 

u 

R 

U 

T 

E 

E 

T 

E 

E 

E 

T 

E 

T 

E 

RE 

T 

E 

UR 2 

UR 1 

Cavity nosts/old pine stands 

Woodod habitats 

Wooded habitats 

Coastal habitats 

Froshwater/coastal wotlands 

Fr06hWater/COaStal wetlands 

Associatmd w/gophor tortoise 

Coastal dunes 

Aquatic habitats 

~ r y ,  acid, sandy soil 

Rich, moist, shidy woods 

Black, mucky soils 

u R 2  

UR 2 

UR 2 

UR 1 Sand pino-oak scrub 

UR 5 noist, woody habitats 

14[NlrSP]UH8000:T0291/1889/2 I 
Itoy at ond of tablo. 



! 

Tablo .gO.mdix D (Comt.) 

Sciontitic wamo C o n o n  N a ~ o  

b statu8 

Bas. F O M C  u s m  
status. (or FDA) Habitat 

Sarraconia loucophylla Whito-top pitchorplant )L E Opon acid bogs 

Sarraconia Swoot pitchorplant U E m 2  Acid bogs/slash pin. woods 

Stowartia malacodnodron Silky camollia U E Slopom of woodod ravinos 

Koy : 

'Status of spocior on tho IUI Ponsacola facility: 
1 - Iosidont. 
n - nigrant. 
SR - Suspoctod rosidont. 

= ?oiiiblo rosidoat duo to A V A i h b h  habitat; aurvoy roguirod. 
U - Unknown, survoy roquirod. 
II/A - Mot oxpoctod to occur on tho W Ponr~cola facility. 

bStato and fodoral status: 
8 - Endangorod. 
T ThhrOAtOnOd. 
?(S/A) = Thcoatonod duo to similarity in appoaranco. 
AC - Agoncy concorn; not curcontly listod or a candidat. for listinq. 
M 1 - Undor roviow for fodoral listinq with substantial ovidonco indicatinq at loast some dogroo of biological vulnorability and/or 

UR 1 Undor roviou, inaulficiont biological data availablo. 
UR 5 

throat. 

= Candid~to rpocios but taxa has provon to bo DOC. wldouyread than provioonly bol~ovrd and/or thoso spocios thet arm not fiiibj*ct to 
any idmntifiablo throat. 

?m 
I O M C  = Ilorida GAD. and Frorhuator Fish Commission. 
Us- = U.S. Fish And Uildlifo Sorvico. 

- Ilorida Dopartnnt o f  Aqriculturo. 

Sourco: Ecology and EnVitOnDOnt, Inc., 1992 aftor Florida Natural Aroas Invontory 1988. 
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