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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 Building 71 (Site 38), located at 
the Naval Air Station (NAS) in Pensacola, Escambia County, Florida. 
This work plan has been prepared by Ecology and Environment, Inc., 
(E & E) for the Southern Division, U.S. Navy, Naval Facilities 
Engineering Command, under Contract No. N62467-88-C-0200. The work plan 
has been developed based on information and file documents provided by 
the Navy and o'n information gathered by E & E during preliminary site 
inspections conducted in April 1991. 

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. 

Phase 
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The main objectivedadvantages of this phased approach are as follows: 

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

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

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

It is anticipated that some of the NAS Pensacola sites may not require 
investigation beyond Phase I1 and hence will comprise contamination 
assessment-type investigations. On the other hand, sites which have 
documented contamination will likely require the additional phases of 
work and hence will comprise a full-scale Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) Remedial 
Investigation (RI)/Peasibility Study (FS). For simplicity, the 
investigations for all HAS Pensacola sites will be referred to as 
Contamination Assessment/Reaedial Activities Investigations. 
results of site investigations that do not require study beyond Phase I1 
will be incorporated into a Contamination Assessment Report. 
appropriate, these sites will be recommended for no further action. The 
final results of site investigations that require work beyond Phase I1 
will be incorporated into an RI report, which will provide all the 
information necessary for the development and completion of an FS. 

The final 

If 
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2. SITE DESCRIPTION 

Site 38 (Building 71) is located in the southeastern corner of the NAS 
Pensacola facility (see Figure 2-1). 
1-acre area occupied by Building 71, the storage yard located adjacent 
to and west of Building 71, and the immediately surrounding areas. 
site is approximately 50 feet from the concrete levee and seawall 
adjacent to Pensacola Bay (see Figure 2-2). The site elevation is 
approximately 5 feet above mean sea level (MSL). 

Site 38 includes an approximately 

The 

Building 71 is currently inactive. 
feet (length) by 160 feet (width) by approximately 20 feet (height). 
Building 71 rests on an approximately 8- to 12-inch-thick concrete slab 
flooring that covers most of the site area. An interior concrete block 
wall divides the building into two portions. In the northern portion, 
several concrete curbs have been constructed to create six separate 
storage bays. 
off due to the suspected presence of asbestos materials. 

This building is approximately 100 

The southern portion of the building is currently closed 

The storage yard adjacent to Building 71 (between buildings 71 and 72) 
is an open area, approximately 90 feet by 145 feet, which is paved with 
the 8- to 12-inch-thick concrete slab. 
are located in the northeast corner of the storage yard. 

A loading apron and storage shed 

The concrete slab beneath Building 71 and covering the storage yard area 
contains a system of interconnected, grated drains and trenches 
reportedly connected to the NAS Pensacola industrial waste sewer system 
(Joyner 1991). In addition to the drainage system, two drain&ge grates 
are located approximately 15 feet east of Building 71. It is not known 
whether these grates are connected to the industrial waste sewer system. 
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The area surrounding Site 38 is developed and consists of storage, 
maintenance, and operations support facilities. Host surfaces in this 
area are paved with concrete or asphalt. 

Immediately south of Site 38 is Site 2 (Waterfront Sediments), and 
approximately 450 feet north is Site 18 (PCB Spill Area). Site 21 
(Sludge at the Fuel Tanks Area) and Site 28 (Transformer Accident Area) 
are approximately 1,400 feet west of Site 38. 

0 
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Bu ing 7 

3. SITE HISTORY 

has been utilized various types of naval operations 
during its approximately 70-year history. 
Public Works Engineering Department drawing records indicates Building 
71 was originally designed and constructed as a seaplane aircraft hangar 
in the early 1920s. 
stripping facility after the formation of the Naval Air Rework Facility 
(NAVAIREWORKFAC) around 1935 (Naval Energy and Environmental Support 
Activity [NEESA) 1983). During most of the 1980s, Building 71 
functioned as a hazardous waste storage facility. Currently, the 
aboveground Building 71 structure is undergoing closure proceedings 
under the Resource Conservation and Recovery Act (RCRA) and [ w a s ]  
planned for demolition in 1991 (Campbell 1991). 

A review of NAS Pensacola 

Building 71 was converted to an aircraft paint 

After the conversion from seaplane storage hangar around 1935, Building 
71 (and the adjacent Building 72) functioned as a paint stripping 
facility for more than 40 years. During this time period, an estimated 
400 gallons per day (gpd) of acrylic and epoxy paint stripper were used 
at buildings 71 and 72. 
were used at these facilities to clean the aircraft after the stripping 
process (NEESA 1983). These compounds, along with the dissolved paint, 
dripped from the aircraft onto the concrete floor where they flowed into 
drainage trenches. The contents, reportedly paint stripper, ketones, 
and trichloroethylene, of 10 500-gallon tanks (used for cleaning and 
stripping small parts) were also discharged into the trench drainage 
system approximately once every six to eight weeks (NEESA 1983). Prior 
to 1973, the trench drainage system directed untreated flow into Pensa- 
cola Bay. However, sediment traps within the drainage system captured 

In addition, an estimated 400 gpd of ketone 

some of the paint chips and solids before the flow entered the bay. 
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Around 1973, the drainage system was connected to the NAS Pensacola 
industrial waste sewer system, ending the untreated discharge of paint 
stripping wastes from buildings 71 and 72 into Pensacola Bay (NEESA 
1983). 
and 72 to Building 3557 in 1979 (NBESA 1983). 

Paint stripping operations were transferred from buildings 71 

Building 71 was used as an interim hazardous waste storage facility 
beginning in 1980 (NBBSA 1983). Generally, storage at Building 71 
consisted of 80 55-gallon drums, but at times the number of drums stored 
reached several hundred. 
stripping wastes (NBBSA 1983). 
permitted hazardous waste storage facility under the Florida Department 
of Environmental Regulation (PDRR; Kriegel 1988). 
approved for a maximum storage capacity of 15,950 gallons (290 55-gallon 
drums) of various drummed solvents, acids, caustics, oxidizers, and 
liquid and nonliquid toxic materials (FDEFt 1988b). 

These drums reportedly contained paint 
In January 1988, Building 71 became a 

The building was 

In 1989, Environmental and Safety Designs, Inc., (EnSafe) was retained 
by Southern Division Naval Facilities Engineering Command (SouthDiv) to 
assist in the closure of the Building 71 hazardous waste storage 
facility. In August 1989, the U.S. Navy Public Works Center, Pensacola, 
received a permit to close the Building 71 facility (FDER 1989). 

BnSafe prepared standard operating procedures for the decontamination of 
Building 71 and, in November 1989, supervised the initial closure acti- 
vi ties (EnSafe 1989, 1990). These initial closure activities included 
the following: 

o Decontamination of the concrete walls and floors, including 
washing and rinsing with brushes and high pressure water; 

o Decontamination of the loading apron and trench drainage system 
in the same manner: and 

o Sampling of soils beneath each of the six storage bays, the 
flammable storage bay, and the loading apron. The soil samples 
were collected from beneath the concrete slab at each of the 
eight locations over a sampling depth interval of 0 to 6 inches 
below land surface (BLS). 



The report of these initial closure activities indicated that 
decontamination activities were unsuccessful in removing residual 
hazardous waste constituents from concrete wall and floor surfaces 
within the building. 
from the wall and floor of the building during the decontamination 
activities indicated the presence of residual hazardous waste 
constituents (including silver, cadmium, chromium, lead, cyanide, 
toluene, trichloroethane, trichloroethylene, and polychlorinated 
biphenyls [PCBs]) at levels exceeding background concentrations. 
Analysis of the soil samples collected during the decontamination 
activities indicated that residual hazardous waste constituents 
(including cyanide, methyl ethyl ketone, toluene, xylenes, trichloro- 
ethane, trichloroethylene, and PCBs) were present at levels exceeding 
background concentrations in the soils beneath storage bays 3, 4 ,  and 6; 
the flammable storage bay; and the loading apron (EnSafe 1990). 
Appendix A presents a summary of the analytical results for the rinsate 
water and soil samples collected by EnSafe during the initial closure 
decontamination activities. 

Analysis of the rinsate water samples collected 

In December 1990, SouthDiv authorized EnSafe to prepare an addendum 
to the original standard operating procedures to limit decontamination/ 
closure activities to the aboveground portion of Building 71 (concrete 
walls only) and to supervise the follow-up decontamination activities 
(EnSafe 1991). The report of the follow-up activities (conducted during 
December 1990) indicated that decontamination of the concrete walls was 
successful (EnSafe 1991). With the exception of PCBs, no contaminants 
which had exceeded background levels during the November 1989 
decontamination activities were detected in the tap water or the final 
rinsate samples collected during the December 1990 decontamination 
(EnSafe 1991). Currently, efforts to obtain a RCRA clean-closure permit 
for the aboveground portion of Building 71 are being made (Campbell 
1991). 
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4. CLIIIPLTOLOGY 

NAS Pensacola is located in an area that typically experiences a mild, 
subtropical climate. 
(approximately 30° north) and the stabilizing effect of the adjacent 
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 102O F in the summer. Thunderstorms occur during approximate- 
ly half the days during the summer months and can cause a loo to 20° F 
drop in temperature within only a few minutes (Wolfe -- et al. 1988). 

This climate is a result of the latitude 

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). High 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). 
tial damage to the nearshore environment. 
within 50 miles of Pensacola since 1980. 

Eurricanes and tornadoes are infrequent but can cause substan- 
Six hurricanes have passed 
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5 .  BIOLOGICAL RESOURCES 

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

The 

5.1 Regional Biological Resources 

5.1.1 Terrestrial 
Vegetation. The primary vegetated communities of the NAS Pensacola 
facility can be considered one of two types: North Florida coastal 
strand communities, and sand pine scrub communities. The North Florida 
coastal strand communities are stabilized coastal dunes with a sand 
substrate, vegetatively characterized by the plants 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 sand pine scrub community is a more upland coastal community 
characterized by coastal dune formations from an older geologic age with 

' 
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deep, fine, white sand substrate and the plants Pinus clausa (sand 
pine), Quercus spp. (scrub oak species, geainata, 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. This community type can have 
three to five distinct habitats (Volfe et al. 1988). -- 

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

Primary overstory vegetation is 

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

The understory is dominated by Diospyros virginiana 
The more 

These habitats were 

Reahwater Wetland Vegetation. 
underlying the NAS Pensacola facility is deep, porous sand often 

Much of the geological material 
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containing relatively impermeable clay lenses. 
annual rainfall, this geologic condition causes the formation of small 
areas of perched groundwater. 
groundwater seepage escapes into well-defined stream channels called 
steepheads as found near Site 30. 
of perched groundwater conditions results in the formation of wetland 
bogs, as found near Sherman Field. 
characterized by herbaceous plant species as described in the sections 
above for flatwoods and sandhill communities. Most of these communities 

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

In combination with high 

In areas with relatively steep slopes, 

In gently sloping areas, the presence 

Wetland or seepage bogs are 

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

Associated species include 

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. 

A literature search reveals 250 possible bird species associated 
Thirteen of these species are endangered, and seven are 
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species of concern (see Appendix D). 
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 
vas conducted during a predominantly nonmating season, it is likely that 
there are more species of birds using the facility and surrounding 
vaters as feeding and nesting sites than have been found. 

In Harch 1986, the Navy conducted 

Because of the large number and diversity 

Reptiles and Amphibians. During the 1986 survey conducted by the Navy, 
only four out of a possible 30 species of reptiles and amphibians 
associated with the area were identified on the NAS Pensacola facility, 
none of which are endangered. 
that the presence of the gopher tortoise (Gopherus polyphemus) can most 
likely be found in suitable habitats on the western portions of the 
facility (see Appendix 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. 

A recent check of the FNAI files confirms 

Any contamination of surface water 

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

Little is known of the flora and fauna inhabiting the 

-- 

Coastal Wetlands. There are no reported coastal marshes or estuarine 
vetlands around the NAS Pensacola facility, principally along the low 
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energy shores of Bayou Grande. 
saltmarch cordgrass (Spartina alterniflora) or black needlerush (Juncus 
roemarianus). 
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. Seagrass beds in the area surrounding the facility have not 
been historically mapped, and very little is known of their composition, 
locality, or areal extent. 
extending along the north shore of Pensacola Bay in the 1950s 
disappeared by 1961. 
(see Section 12) may elucidate past distributions of seagrasses. 

The habitat type is usually dominated by 

A biota survey of these and other potential habitat areas 

These grassbeds are composed 

Grass beds of unknown species composition 

An examination of historical aerial photographs 

Plankton. 
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 only existing study of the phytoplankton and zooplankton 

The phytoplankton has been characterized as low 

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

This study is very limited by the fact that 

Examination of the zooplankton data 
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 FDER and 

Although no intensive benthic surveys were conducted 
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the Navy have described the benthic communities within Pensacola Bay as 
a whole. 
found that the sediments were dominated by polychaetes (Aricidea spp., 
Capitella spp., various spionids, and Eaploscoloplos spp.) and bivalves 
(Anodontia - alba and Tellina spp.) during most of the year. 
collected along the wastewater treatment plant outfall show a drastic 
drop in species abundance and diversity close to the sewage outfall 
(Navy 1986). 
negatively influenced by the sewage outfall. 

FDER collected benthic samples in most of Pensacola Bay and 

F’DER samples 

This indicates that the benthic community might have been 

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 dwelling benthic 
organisms may be an indication of a benthic community under stressed 
conditions (Luckenbach et al. 1988). 

A complete comparison of 

However, the 

-- 

Fish and Shellfish. 
bony fish species and seven cartilaginous fish species (Cooley 1978). 
The 13 most abundant species were spot (Leiostomus xanthurus), pinfish 
(Lagodon rhoaboides), 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 was the highest in the more 
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Moderate 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). 
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 facility are located in 

Sport and Commercial Fishing. 
occurs in Escambia County, accounting for 2% of the total Florida 
landings between 1980 to 1985 (Navy 1986). 
in terms of total weight was the black mullet. The most economically 
important species of finfish was the red snapper. E C E examined the 
commercial landing data for Escambia County for 1987 and 1988 (Heil 
1989) and found that the most important commercial species by weight 
were black mullet (24% of county landings), brown shrimp (21%), 
vermillion snapper ( 19.5%) , red snapper (7.6%), porgies (4.7%), and 
amberjack (4%). 
Spanish mackerel, sand seatrout, black grouper, spotted seatrout, blue 
crab, 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 

Other less important commercial fish caught were 

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, groupers, red snapper, flounders, and sand seatrout. It is 
likely that the sport fishing catch equals or exceeds commercial 
landings for species sought by both interests (Navy 1986). 
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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  C(r. 

NAS Pensacola facility; most of the 13 species of -1s reported for 
the northeastern Gulf of Hexico stay predominantly in Gulf waters. 
Atlantic bottlenose dolphin (Tursiops truncatus), hovever, has been 
sighted regularly off the NAS Pensacola facility. Uanatees have been 
sighted irregularly, with one recent sighting in the area recorded by 
the PNAI 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). 

Pew 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 Bndangered Species. 
endangered species (see Appendix D) have been identified in the vicinity 
of the NAS Pensacola facility. llany rare, threatened, and endangered 
species are associated with the wetland or bog habitats found on NAS 
Pensacola. 
recorded in an inventory conducted by €"AI (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. Any site remediation 
urd, 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 
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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 
Terrestrial habitats on Site 38 have been completely removed during the 
development of NAS Pensacola facilities. 
been replaced by buildings , paved surfaces, and storage facilities. It 
is expected that few, if any, faunal species use this site as a 
migration corridor, and no faunal species use this site for feeding or 
nesting. Pensacola Bay is located approximately 50 feet south of Site 
38. If contamination is present in site groundwater, the possibility 
exists that site groundwater contamination will affect the nearshore 
marine communities in this area. Primary faunal species that may be 
affected are benthic populations of polychaetes, bivalves, decapods, and 
fish. 
affected by site contamination. 

Vegetated communi ties have 

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

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 (U.S.  

Geological Survey [USGS] 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. 
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 
These 
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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 
011 seagrass and other sensitive plant communities, as well as on shell 
fishing, recreational fishing, and swimming in these coastal zones. 
Discharges, either through the surface water or groundwater, into 
wetland areas found on site could also have a significant impact on the 
biotic communities that are dependent on those habitats. 

6.2 Site-Specific Surface Water Eydrology 
No surface water bodies occur on Site 38. 
located approximately 50 feet south of the site. 

However, Pensacola Bay is 
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7. PHYSIOGRAPHY AND HYDROGEOLOGY 

7.1 Physiography and Regional Hydrogeology 

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 es'carpment or bluff 
which parallels the southern and eastern shorelines and on which Fort 
Barrancas was built. 
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. 

In the eastern portion of NAS Pensacola, the bluff 

The central part of the peninsula, 
located landward of the escarpment, is a broad, gently rolling upland 
area with surface elevations up to 40 feet MSL (USGS 1970a, 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. 

7.1.2 Regional Hydrogeology 
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 approxi- 
mately 300 feet at NAS Pensacola and is composed of a sequence of 
unconsolidated to poorly indurated clastic deposits (Wagner -- et al. 
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1984). 
important source of water 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 vells that tap 
tbe Sand-and-Gravel Aquifer in southern &cambia County (Clerens -- et al. 
1989), the groundvater is classified as Class G-1 (IWER 1988b).] 
sediments making up this aquifer belong to all or part of the Pliocene 
to Eolocene Series which, in this area, consist mainly of the Citronelle 
Formation overlain by a thin cover of marine terrace deposits. 
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 low permeability zone, and 
the main producing zone (Wilkins -- et al. 1985). 

In this portion of Florida, the Surficial Aquifer constitutes an 

The 

Given 

These zones 

Stlrficial Zone, The surficial zone is contiguous with land surface and 
contains groundwater under water table or perched water table conditions. 
The results of numerous borings conducted at NAS Pensacola (Geraghty and 
Hiller, Inc. (G & H] 1984, 1986) indicate that the surficial zone ranges in 
thickness between 40 and 70 feet and consists of tan and brown, fine- to 
medium-grained quartz sand. 
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 eleva- 
tion. In general, the direction of groundwater flow is controlled by the 
topography and by discharge to surface water bodies. Consequently, shallow 
groundwater in the surficial zone moves toward areas of lower elevation 
and/or the nearest surface water body. Overall, the surficial zone has a 
high permeability. Numerous aquifer (slug) tests and laboratory 
permeability tests conducted on wells in or sediments from the surficial 
zone at NAS Pensacola yielded hydraulic conductivity values ranging from 16 
to 56 feet per day (ft/day; G & H 1986). 
velocities in the surficial zone will depend on site-specific hydraulic 
conductivities and horizontal hydraulic gradients; hovever, velocities 
would generally be expected to be high. 

Depth to the water table within the surficial 

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

Underlying the surficial zone is a zone of lower 
This 

At NAS Pensacola, 

The results of laboratory permeability tests conducted on samples from 
this zone indicate that vertical hydraulic conductivities are low, rang- 
ing from 4.2 x to 9.9 x ft/day. Thus, the low 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. The low permeability zone has been encountered in 
at least 16 borings at widely spread locations throughout NAS Pensacola 
(G & M 1984, 1986). Although additional boring or geophysical techni- 
ques 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. 

&in Producing Zone. 
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 persis- 
tent sand and gravel beds and is tapped by most of the major wells in 
the Pensacola area (Wilkins et al. 1985). NAS Pensacola has three 
supply wells which produce water from this zone; however, due to high 
iron content in the water, the wells are infrequently used (G & M 1986). 
The principal sources of water for NAS Pensacola are wells located at 
Corry Field, approximately 3 miles to the north. The thickness of the 
main producing zone can be highly variable; however, it is estimated to 
be up to about 100 feet at NAS Pensacola. 
wells open to the main producing zone at NAS Pensacola to determine 

The bottom portion of the Sand-and-Gravel Aquifer 

The depth at which the 

-- 

Insufficient data exist for 
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direction of groundwater flow within this zone; however, the flow direc- 
tion is assumed to be generally southward under ambient conditions. 
Pumpage of the supply wells would locally cause groundwater in this zone 
to flow toward the wells. 

As a result of the overlying low permeability zone, groundwater within 
the main producing zone occurs under confined or semiconfined 
conditions. At one nested well location on NAS Pensacola (east of 
Building 648), the vater level elevation in a well open to the main 
producing zone is approximately 7 feet lower than that in an adjacent 
well open to the surficial zone (G & H 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. It is not 
known to what extent this potential exists elsewhere at NAS Pensacola. 

7.1.2.2 Intermediate Syster 
The lower limit of the Sand-and-Gravel Aquifer coincides with the top of 
a regionally extensive and vertically persistent hydrogeologic unit of 
much lower permeability. This unit is referred to as the Intermediate 
System. In the vicinity of NAS Pensacola, the top of the Intermediate 
System generally lies within the sediments termed Miocene Coarse 
Clastics or corresponds to the top of the Upper Member of the Pensacola 
Clay and occurs at a depth of approximately 300 feet (Vilkins -- 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-Gravcl 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 Hiocene 
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. 

. 
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7.1.2.3 Floridan Aquifer System 
Immediately underlying the Intermediate System and occurring at a depth 
of approximately 1,500 feet BLS at NAS Pensacola is the Floridan Aquifer 
System. 
Lower Miocene Chickasawhay Limestone and undifferentiated Tampa Stage 
Limestone. 
highly mineralized and is not used for water supply (Wagner et al. 1984). 

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

Groundwater within the Floridan Aquifer in this area is 

7.2 S i t e  Eydrogeology 
The soils of Escambia County are primarily derived from marine and 
stream deposit parent material. The Initial Assessment Study (IAS) soil 
association map (NEESA 1983) indicates that the surface soils at Site 38 
are predominately undifferentiated coastal soils, including dune land 
and beach-tidal marsh. 
drilling of various soil borings at NAS Pensacola indicates that sands 
corresponding to the surficial zone of the Sand-and-Gravel Aquifer 
extend from land surface to approximately 35 feet below MSL (G & M 
1986). 
brown to gray quartz sands. 

Lithologic information collected during the 

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

marine clay corresponding to the low permeability zone of the same 
aquifer is found below these sands (G 6 I4 1986). 

Site 38 is currently completely paved and is located approximately 50 
feet north of Pensacola Bay. 
Considering the site's elevation and proximity to Pensacola Bay, the 
depth to groundwater has been roughly estimated to be 5 feet, and 
groundwater flow is presumably southward toward the bay. 

No monitoring wells are reported on site. 

An NAS Pensacola water supply well (Well No. 2) is located approximately 
1 mile northwest of Site 38. This well is infrequently used as a secon- 
dary water supply to augment the primary well field located at Corry 
Station. 
BLS (open to the main producing zone). The well yield, when in use, is 
about 650 gallons per minute (gpm), and depth to the static water level 
in 1942 was approximately 38 feet BLS. 

The supply well was installed in 1942 to a depth of 178 feet 
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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 & E ' s  project management guidelines (see Section 22). 

This work plan will incorporate and reference 
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9.  SITEluUwBmnPLAN 

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 Assessment/Remedial Activities Investigation of 
Site 38 will follow the GSMP and any updated versions. Data quality 
objectives (DQOs) and all applicable or relevant and appropriate 
requirements (ARARs) have been considered in developing the initial 
phases of fieldwork described herein and will be updated and revised for 
any subsequent phases of fieldwork. 

The 
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10. HEBLTBANDSAPETYPIIAN 

A comprehensive General Health and Safety Plan (GHSP) and individual 
site-specific safety plans (SSPs[; see Appendix B]) have been 
developed to provide readily available emergency information and 
preventive safety measures. The GHSP outlines health and safety 
procedures and protocols to be followed 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 docu- 
mentation); 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 the public (e.g., hospitals, 
ambulatory units, poison control 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. 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 plan (SQAP[; see 
Appendix CJ). 

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. Photographs showing the history of site 
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 

The historical perspective gained by studying aerial 
- 
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13. UTILITIES SURVEY 

Prior to conducting any augering, boring, drilling, or excavation 
activities, E & E will locate all underground cables, pipes, utilities, 
or other obstructions which may become damaged or otherwise hinder 
fieldwork. 
Works and Southern Bell) will be contacted to identify the location of 
all underground utilities in the site area. 
examine available maps and documents and 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. The locations of all under- 
ground utilities or obstructions will be marked with surveyors flags, 
day-glow paint, or by other methods as appropriate. This task may be 
conducted as part of the physical survey but will be considered a 
separate task €or cost purposes. 

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

In addition, E & E will 
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14. FIELDWORK ~ O D O L O G Y  

14.1 Phase I--Field Screening 
The primary objective of the Phase I field screening investigation is to 
effectively and efficiently focus the Site Characterization (Phase 11) 
and subsequent Extent Delineation (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. 
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. 
discussed in detail in Section 9.1 of the GQAPP. 

The 

Each field 

The objectives/advantages of the field screening methods are 

[It should be noted that much of the data from the tasks described below 
will be available to the investigation teams while the fieldwork is 
still underway. 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 Site 38. 
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. 
However, sampling and/or analysis will not be performed on media for 

vhich the associated procedures are not described in the approved GQAPP. 

Adjustments to the Phase I scope of work may include, but 
1) sampling of additional media which are not 
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Furthermore, additional data from other site investigations may become 
available prior to or during the completion of Phase I activities at 
Site 38. 
of work proposed in this vork plan. 

"his could varrant either an increase or decrease in the scope 

When 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 auy additional samples using Do0 
Level IV protocol. 
collection of an additional sample from a specified location and d i m  
.vi11 provide final information-information which my be used to 
determine the nature and extent of contamination, for risk assesslent 
purposes, or to make a final decision on the site, then the additional 
sample vi11 be collected and analyzed using WO Level IV protocol. If 
the 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 eveut may be postponed until the evaluation of 

If the data evaluation clearly indicates that the 

all Phase I data is complete.] 

The following methodologies have been developed based on the assumption 
that the aboveground Building 71 structure will be removed prior to the 
start of fieldwork activities. In the event that the structure has not 
been removed, additional considerations for fieldwork activities will be 
required for health and safety purposes, due to the presence of overhead 
obstructions/confined spaces and the asbestos materials in the southern 
portion of the building. 

14.1.1 Physical survey 

14.1.1.1 Overall Physical Reconnaissance 
A field reconnaissance survey will be conducted on and around Site 38 
(Building 71). Available aerial photographs and maps will be used as 
guides in locating surface features. Visual inspections will be made 
regarding surface conditions, stressed vegetation, surface drainage 
patterns, and areas of staining. 
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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 Section 14.1.1.2. 

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 sections 6.1.1 and 

6.1.3 of the GQAPP (see Section 14.1.1.2). In the event that any [areas 
with readings above background] are located, the area(s) will be flagged 
and identified on a site map for future reference. 
physical reconnaissance will be mapped in detail and recorded in the 
field logbook. 

All findings of the 

14.1.1.2 

Prior to the survey, a grid system will be established. 
of a grid system over the study area will initially require the 
establishment of at least two baseline transects (providing an x and y 
axis) flagged at 25-foot intervals. A transit survey instrument will be 
used to establish the baselines, and a Brunton compass and tape measure 
will be used to complete the grid system for the study area. 
spacing will be based on 25-foot centers. 

BNu/OVA Surface Emissions Survey and Particulate Air 
[Screening] 

The development 

The grid 

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 38 using an HNu photo- 
ionization detector or an organic vapor analyzer (OVA). 
conducted over any unpaved areas of the site, as well as at any cracks or 
joints in the concrete pavement and/or along the drainage system. 

The survey will be 

The sampling team will carefully record the location and dimensions of 
any areas characterized by visible staining and/or exposed waste 
materials. Detailed notes of site activities and weather conditions 
will be recorded in the site logbook. 
established grid point, and readings will be recorded in the site 
logbook. 

Measurements will be made at each 
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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. 
8ccordance with Section 6.1.(1] of the GQAPP. [In addition, a Gillian 
plrp vi11 be used to ronitor for possible airborne asbestos particles. 
Sbauld the use of this equipment indicate the presence of airborne 
mbestos, theu additional sampling for airborne asbestos vi11 be 
d u c t e d ,  in accordance vith Section 6.1.3 of the GOAPP, during Phase 

The air [screening] will be conducted in 

1 

14.1.1.3 Radiation Survey 

A radiation survey is proposed at Site 38 due to historical use of 
radioactive materials at NAS Pensacola and the volume of wastes stored 
at this site, 
and/or gama scintillation detector. 
over the site at ground level and any areas having above background 
[gama] radioactivity (hot spots) will be recorded. 
conducted at 25-foot grid intervals in accordance with Section 6.3.2 of 
the GQAPP. Both instruments will be calibrated as specified in Section 
6.3 of the GQAPP in an area away from the influence of the site. Table 
6-1 of the GQAPP lists allowable radiation levels for field personnel as 
established by E 5 E standard protocol. 
documented in field logbooks and mapped as detected during the survey. 

This survey will be performed using a Hicro-R-meter 
The instrurnents will be passed 

This survey will be 

All radiation levels will be 

14.1.1.4 Eabitat/Biota Survey 

Due to the proximity of Site 38 to Site 2 (Waterfront Sediments), the 
results of E 6 E's habitat/biota survey previously conducted at Site 2 
will be used to fulfill the requirements of this task for Site 38. 

14.1.2 Laboratory Screening bndlyses 

Phase I activities for Site 38 will include sediment and soil sampling, 
the installation of shallow monitoring wells, groundwater sampling, and 
a hydrologic assessment. 
analyzed in the laboratory for analytical screening parameters. 

Only the Phase I sediment samples will be 
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The analytical 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 screening requirements for sediment samples collected in 
Phase I are shown in Table 14-1. 

Sediment. 
preliminary data on sediment/sludge contamination in the drainage system 
for use in subsequent remedial planning. 

Sediment samples will be collected at Site 38 to provide 

These samples will be 
collected at the 16 locations shown on Figure 14-1. 
MY be adjusted based on the results of the preliminary reconnaissance 
surveys.] 
sludge from three locations (within the on-site drainage system) near 
each sample location shown on Figure 14-1. All sediment sampling and 
equipment decontamination activities will be conducted in accordance 
with sections 6.9 and 6.10 of the GQAPP. 

[These locations 

Each sample will be collected by compositing the sediment or 

14.1.3 Target Compound List (TCL)[/Target Analyte List (TAL)] Analyses 
Due to the anticipated difficulty and expense of installing soil borings 
and monitoring wells through the 8- to 12-inch-thick concrete pavement 
on the site, E & E recommends that permanent monitoring wells instead of 
temporary wells be installed and that all soil and groundwater samples 
be analyzed for TCL parameters instead of screening parameters. 

Soils. 
Figure 14-1 in conjunction with the installation of the shallow moni- 
toring wells (described below). 
to characterize the nature and extent of so i l  contamination. Three 
sample locations are proposed near areas of previously detected soil 
contamination: the storage shed, the flammable storage area, and storage 
bay 4. 
only to a depth of approximately 6 inches BLS. 
soil sampling will allow further assessment of the vertical extent of 
contaminated soils at these locations. 

Soil samples will be collected at the seven locations shown on 

The objective of the soil sampling is 

Previous soil sampling by EnSafe in November 1989 was performed 
The proposed Phase I 

The other four soil sampling 
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Xodiw 

Sodinnt 16 1 17 A 

No. of Dupli- Trip piold Rinsato Prosoroativo AMlyticrl 
mdiw Suplor catos BlMkS Blanks Blanks B1Mk.O Total* 

soil 21 2 1 1 1 1p 26 B 
(61  0 

Oroundwa to r 7 1 1 NR 1 1 11 B 
(2) C 

mTAL 2a 3 2 1 2 1 38 ( a )  

14[llASP]~~000:T0290/526/10 
Koy : 
a Analytical suit. dosignations aro as follows: 

A - Volatilo organic corpouods ( m s ) ,  polynucloar aromatic hydrocarbons (PAUS), phonols, 
posticidos and total polychlori~tod biphenyls (PCBs), total rocovorablo potrolow 
hydrocarbons (T~OBS), and mtals. 

I - Targot Compound List (TCL) 00Cs; TCL baso/noutral and acid oxtractablo organic 
corpounds (BRAS): TCL posticidos and MI: [Targot ly.1yta List (TAL)] rotals 
(total 1i .o . .  uofiltorod] and dissolvod [i..., rilliporo-filtorod, wator only]): 
c y ~ i d o :  gross alpha, [gross botm, Ua 0 . l ~  scan] (wator only): total organic carbon: 
hardnoss (wator only); and alkalinity (wator only). Fiold and rinsato blanks rota1 
analysos will bo for total mtals only. 

C - Total suspondod solids, total Kjold8hl nitroqon, a m n i a  nitroqon, orthophosphaso 
phosphorus, dissolvod oxyqon (in fiold), S-day biological oxygon domaad ( B O D 5 ) ,  and 
chorical oxyqon dound (COD). 

D - pU, alkalinity, pmrcont misturo, grain ais., Btu contont, ash contont, total organic 
halogens, sulfur, ignitability, and cation oxchango capacity. 

b8g.cif ic constituonts oncorgassod by tho various choucal groups includod within analytical 
suite A aro idontifiod in tablos 9-1 through 9-[5] of tho GQAPP. 

Sp.cific constituonts oncompassod by tho various choucal groups includod within analytical 
suit. B aro idontifiod in tablos 9-(61 through 9-1151 of tho W l .  

c 

%rip blanks will bo an4lyr.d for TCL -8 only. 
0 ?rosorvativo blanks will bo analyrod for TCL VOCs, M s ,  total [ S U I  ntals, and cyanid.. 

iadicatod. 
*Tho nurbor of sa~p1.s shown in paronthosos will bo analyrod for tho additional parantors 

Q - lot roquirod. 
Sourco: Ecology and Irrviroamont, Inc., 1991. 
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SOUTH AVENUE 

PENSACOLA BAY 

Figure 14-1 TENTATIVE SOIL BORING, SEDIMENT SAMPLE, AND SHALLOW 
MONITORING WELL LOCATIONS - NAS PENSACOLA SITE 38 - PHASE I 
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locations will provide data regarding the lateral and vertical extents 
of any soil contamination. 

At each sampling location, soil samples will be collected over discrete 
intervals using a hand-operated bucket auger or a split-spoon sampler 
powered by a drill rig. Each soil sample will be composited over the 
following depth intervals: 0 to [LO) foot BLS, [1.0] to 2.5 feet BLS, 
and every 2.5 feet BLS to the water table. Assuming that the depth to 
vater is approxiaately 5 feet BLS, it is estimated that three soil 
samples will be collected at each location for a total of 21 soil 
samples. 
performed in accordance with sections 6.6 and 6.7 of the GQAPP. 
Equipment decontamination will be performed in accordance with Section 
6.10 of the GQAPP. A detailed discussion of split-spoon soil sampling 
procedures is provided in Section 6.7.2.3 of the GQAPP. 

All sampling, compositing, and lithologic logging will be 

Shallow Monitoring W e l l  Installation and Developwnt. 
shallow monitoring wells will be installed on Site 38 during Phase I at 
the locations shown on Figure 14-1. 
monitoring wells will be located immediately downgradient from the areas 
of previously detected soil contamination discussed above. In addition, 
one well will be located upgradient (northernmost), two downgradient 
(southernmost), and one crossgradient from other likely contaminant 
source areas on site. The exact locations of the shallow monitoring 
wells will be determined after the completion of the physical surveys. 
Shallow monitoring wells will be installed using the hollov-stem auger 
method described in Section 6.7.2.1 of the GOAPP. All shallow 
monitoring wells will be constructed of 4-inch-diameter, polyvinyl 
chloride (PVC) casing, terminating in 10 feet of 0.015-inch slotted, PVC 
screen. Bach 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), and will be an estimated 15 feet deep. A detailed 
discussion of standard monitoring well construction practices is 
provided in Section 6.7.3 of the GQAPP. 
be developed using the method described in Section 6.7.5 of the GQAPP. 

Seven permanent 

Three of the proposed shallow 

Upon completion, the wells will 
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Groundvater. 
monitoring wells to characterize the nature and extent of any 
groundwater contamination. 
accordance with sections 6.7 and 6.8 of the GQAPP. The total number of 
samples and the analytical parameters are shown in Table 14-1. 
equipment used during monitoring well installation and groundwater 
sampling activities will be decontaminated in accordance with Section 
6.10 of the GQAPP. 

Samples will be collected from all newly installed 

Each well will be purged and sampled in 

All 

14.1.4 Hydrologic Assessment 
Each newly installed monitoring well will be surveyed to obtain top of 
casing [(TOC)] elevations referenced to a USGS benchmark or to a 
suitable, established elevation reference point located in the vicinity 
of Site 38. Static water levels will be measured in each well to 
determineeshallow groundwater flow direction and horizontal hydraulic 
gradient. In addition, limited aquifer testing, consisting of slug 
testing and/or short-term specific capacity testing during well 
development, will be performed to provide preliminary aquifer hydraulic 
characteristics for use in remedial planning. 

14.2 Phase II--Extent Delineation 
The primary objectives of the Phase I1 field investigation are as 
follows : 

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

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 

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

The actual Phase I1 sampling locations, especially with respect to the 
Phase I locations, will primarily be a function of the uniformity of the 
Phase I results with respect to contaminant type, magnitude, and 
distribution across the site. 
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The Phase I1 investigation of Site 38 will involve the collection of 
sediment, soil, and groundwater samples, depending on the Phase I 
results. 
may be installed, also depending on the Phase I results. 
will be conducted only if warranted by the results of the Phase I 
efforts. In addition, limited aquifer testing will be performed. 

Additional permanent shallow and intermediate monitoring wells 
Air sampling 

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

During the Phase I1 investigation of Site 38, which is covered by RCRA 
requirements, at least one sample per contaminated medium will also be 
analyzed for Appendix IX parameters ( 4 0  CFR, Part 2 6 4 ) .  

be collected from the area of highest contamination for each medium as 
determined during the Phase I investigation. 
samples may be required depending on the extent of contaminafion detected. 

These samples will 

Additional Appendix IX 

(Bvery effort will be made to complete the investigation of Site 38 
during Phase 11. To the greatest extent possible, the results of the 
h e  I investigation, as well as field data and/or observations 
generated during the Phase 11 investigation, will be utilized to adjust 
and/or redirect the Phase I1 efforts in order to maximize the amount of 
information obtained regarding the horizontal and vertical extents of 
possible contamination at the site. 
of vork m y  include, but may not be limited to: 
additional media vhich are not already included in this work plan; 2) 
installation of additional and/or deeper (i.e., interrediate and/or 
deep) perranent monitoring wells; 3) collection and analysis of 
additional samples from any given dim; and 4) performance of full- 
scale aquifer tests or other studies to further characterize the 
hydraulic properties of the soil or aquifer matrix. 
d / o r  analysis vi11 not be performed on media for vhich the associated 
procedures are not described in the approved GQAPP. 

ditional data from other site investigations may become available 
prior to or during the completion of Phase I1 activities at Site 38. 
This could warrant either an increase or decrease in the scope of vork 
proposed in this vork plan.]  

Adjustments to the Phase I1 scope 
1) sampling of 

Eovever, sampling 

Furthermore, 
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N o .  of Dupli- Trip Piold Rinsate Presorvat've Ana1ytip 
Suitec' Medium Samples cates Blanksa Blanks Blanks Blanks ' Total 

Sediment 4 1 1 [=I  1 m [71 A 
(2) D 

soil 

1 1 [SI A 
3 B 

(1) C 

-- -- [ 1 1  - -- Groundwater 2 
1 1 1 NR 

TOTAL 19 3 3 111 3 1 I 3 0 1  ( 5 )  

14[NASP1UH8000:T0290/527/10 
Key: 

'Trip blanks will bo analysed for  Appondix IX volatile organic compounds fVOCs) only. 

bProsorvative blanks will bo analyzod for Targot Compound List f TCL) VOC8, total rocovorable 
petrolow hydrocarbons (TRPHs), dissolvod [Targot nP.lyt0 List (TAL)] metals, and cyanido. 

CAnalytical suite dorignations are as follows: 

A = TCL VOCs plus xylono and ketones; TCL base/noutral and acid extractable organic conpounds 
(ENAS); TCL posticidos and polychlorinated biphenyls (PCBs); TRPHs, [ T a l  motals (total 
[i.o ., unfiltered] and dissolvod [i.e., millipore-filtered, wator only]); cyanido; gross 
alpha, [gross bota, md gamma scan] (water only); total organic carbon; hardnems (water 
only); and alkalinity (water only). 

B = Appendix IX VoCs, BNAs, dioxins, pesticides, PCBs, organophosphorus pesticidos, herbicides, 
total motals, cyanide, and sulfide. 

C = Total suspended solids, total Kjeldahl nitrogen, ammonia nitrogen, orthophosphate 
phosphorus, dissolvod oxygon fin field), 5-day biological oxygen donand (BOD5), and chonical 
oxygen denand (COD). 

D * pH, alkalinity, porcent moisture, grain siao, Btu content, ash contont, total org8nic 
halogons, sulfur, ignitability, and cation oxchange capacity. 

dSpocific constituent. anconpassed by the various chenical groups included within the 
abovo-listed analytical suites aro idontified in tables 9-16] through 9-115) of tho 
OQAPP . 
Tho nuder of SaDp1.S shown in paronthoses will bo analyzed for the additional parameters 
indicated. 

.L 

NR = N o t  required. 

Source: Ecology and Environmmt, Inc., 1992. 

14-1 1 

[Bold i t a u  onclosed in brmckots donoto 
changes to last vmrsioa of docpwntl 



14.2.1 Biota Supling 
The need for formal biological sampling during Phase I1 will be based on 
the results of the Phase I habitat/biota survey and analytical results. 
If biological sampling is required, a separate biological sampling plan, 
which outlines sample locations, sampling methodologies, and analytical 
parameters , will be prepared. 

11.202 Scdi-t -1- 
Sediment sampling will be performed at Site 38 during Phase I1 activi- 
ties to characterize sediment/sludge contamination for reredial/reroval 
purposes. The actual number and locations of Phase I1 sediment samples 
vi11 be determined based on the results of Phase I. 
purposes, it is estimated that four sediment samples will be collected 
from the on-site drainage system at the locations of highest contamina- 
tion as determined by the Phase I results. If deemed appropriate based 
on the Phase I results, Toxicity Characteristic Leaching Procedure 
(TCLP) analyses may be substituted for the TCL[/TALJ analyses. 

For planning 

Phase I1 sediment samples will be collected according to the procedures 
described for Phase I sediment sampling (see Section 14.1.2). 

14.2.3 Soil Sampling 
Soil sampling will be performed during Phase I1 to further characterize 
the extent of any soil contamination detected during Phase I. 
actual number and locations of Phase 11 soil samples will be determined 
based on the results of Phase I. 
that soil samples will be collected at four locations. 

The 

For planning purposes, it is estimated 

Phase I1 soil samples will be collected according to the procedures 
described for Phase I soil sampling (see Section 14.1.3)? except that an 
estimated total of 12 samples will be collected during Phase 11. 

14.2.4 Shallov Monitoring Vell Installation arsd Development 
Shallow monitoring wells will be installed during Phase 11, if 
necessary, to further characterize the extent of any groundwat.er 
contamination detected during Phase I. The actual number and locations 



of shallow monitoring wells are dependent on the results of Phase I. 
For planning purposes, two new shallow monitoring wells are tentatively 
proposed for installation and sampling during Phase I1 at Site 38. 
Shallow monitoring wells will be installed using the hollow-stem auger 
method described in Section 6.7.2.1 of the GQAPP. Each of the shallow 
monitoring wells will be 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 
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. 
all on-site wells will be measured at low and high tides to determine 
the effect of tidal fluctuations on well water levels. 
elevation of Pensacola Bay, immediately adjacent to the site, will be 
surveyed concurrently with measuring the water levels in the on-site 
wells . ] 

A detailed discussion of 

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

[Following well development, water levels in 

In addition, the 

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

14.2.5 
Depending on the results of Phase I, intermediate monitoring wells may 
be installed during Phase I1 to determine the vertical extent of any 
groundwater contamination. For planning purposes, one intermediate 
monitoring well is tentatively proposed for installation and sampling 
during Phase I1 at Site 38. The intermediate monitoring well will be 
installed using the hollow-stem auger method described in Section 
6.7.2.1 of the GQAPP. The monitoring well will be constructed of 
4-inch-diameter, PVC casing, with 10 feet of 0.015-inch slotted screen, 
and will be an estimated 40 to 50 feet deep. 

Intermediate Honitoring Vel1 Installation and Development 

A detailed discussion of 
, ,  . .  
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standard monitoring well construction practices is provided in Section 
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 

14.2.6 Groundrater Supling 
Phase I1 groundwater samples will be collected from all newly installed 
monitoring wells. 
methods provided in sections 6.8 and 6.10 of the GQAPP. 

Each well will be purged and sampled according to the 

14.2.7 Hydrologic Assessllent 
Wellhead elevations will be surveyed for all newly installed monitoring 
vells, and water levels will be.aeasured in all wells following 
procedures described in Section 14.1.4 of this work plan. 

Limited aquifer testing will be conducted on all newly installed 
monitoring wells. 
performing slug tests and/or short-term specific capacity tests 
[imediately folloving] development of the newly installed monitoring 
-11s [(after the vater levels h v e  fully recovered and stabilized)]. 
However, depending on the results of Phase I (i.e., whether significant 
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 (e.g., hydraulic conductivity and transmissivity). 

Limited aquifer testing will consist primarily of 

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 results 
of phases I and 11. 

14.2.8 Air sarpling 
Formal air sampling will be performed only as required based on the 
results of the Phase I surface emissions survey and particulate air 
[8creening]. If formal air sampling is necessary, sampling will be 
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conducted in accordance with procedures outlined in Section 6.1 of the 
GOAPP . 
14.3 Phase 111-Extent Delineation 
Phase I11 tasks will be conducted based on the results of phases I and 
II[, if deemed necessary.] 
identify and characterize areas and contaminants of primary concern as 
they extend laterally from Site 38, Phase I11 activities will be geared 
toward further delineating the horizontal and vertical extents of 
contamination. 

Although the earlier phases are intended to 

14.3.1 Biota Sampling 
If deemed appropriate based on the results of phases I and 11, 
additional biota sampling may be conducted in Phase 111. 
for Phase 11, a separate biological sampling plan will be prepared [if 
required. ] 

However, as 

14.3.2 Soil Sarpliq 
Soil sampling will be conaucted in conjunction with the installation of 
any new shallow, intermediate, or deep monitoring wells. 

14.3.3 
Additional shallow monitoring wells may be required to further determine 
the horizontal extent of any shallow groundwater contamination detected 
in phases I and 11. 

Shallov Monitoring Vell Installation and Development 

14.3.4 

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

Intermediate and Deep Monitoring Vell Installation and 
Developrent 

The number of wells and their locations and depths are 
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14 . 3 . 5 
All wells installed in Phase I11 will be sampled, and the analytical 
requirements for the samples will be developed based on the results of 
previous phases. 
resampled as required. 

Groundva ter Sampling 

Monitoring wells installed prior to Phase I11 will be 

14.3.6 Eydrologic Assess#nt 
All wells installed during Phase I11 will require a wellhead survey to 
obtain TOC elevations. 
on-site monitoring-wells. 
determined. Aquifer testing will be performed, as required, to 
determine aquifer physical characteristics. On sites where contamina- 
tion is found 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, isopach M ~ S ,  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. 

Water level measurements will be made for all 
Eorizontal and vertical gradients will be 

14.3.7 Air Sampling 
The need for formal air sampling during Phase I11 and the techniques to 
be employed are dependent upon the results of phases I and 11. 

14.4 Phase IV-Zxtent Delineation 
It is not anticipated that further contaminant extent delineation beyond 
Phase I11 will be required. 
performed as a continuation of the effort to delineate the extent of 
contamination: 

The following tasks, if required, will be 

o Soil sampling; 

o Shallow monitoring well installation and development; 

o Intermediate and deep monitoring well installation and 
development; 

e 
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o Groundwater sampling; and 

o Hydrologic Assessment. 

14.5 Topographic Survey and Base )lap 
Following the completion of phases I11 and IV, a topographic survey of 
the Site 38 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. 

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 GOAPP. 

14.6.2 Field Quality Assurance/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/OC samples as described in Section [11.1] of the GOAPP. 
estimated numbers of required field OA/OC samples for phases I and I1 
are shown in tables 14-1 and 14-2. 

The 

14.7 Decontamination and Waste Management Procedures 

14.7.1 Decontamination Procedures 
All equipment decontamination procedures for Site 38 will be performed 
in accordance with Section 6.10 of the GOAPP. 
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14.7.2 Waste hmgement Procedures 
[All investigation-derived vastc Wling vi11 be performed in 
accordance vith Section 6.11 of the GQbpP and BPA's guidance for 
investigation-derived vaste. ] 
monitoring well purging and development activities on Site 38 will be 
containerized near each respective well and poured down the well prior 
to abandonment. All water generated during permanent monitoring well 
development will be drummed, labeled, and moved to a storage area on NAS 

Pensacola, as directed by the N a v y .  

All water generated during temporary 

Any excess soil auger 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 N a v y .  

Other investigation-derived wastes, such as potentially contaminated 
clothing and other disposable materials, will be druned, labeled, and 
moved to a storage area on NAS Pensacola, as directed by the Navy. 

1 



15. LABORATORY QUALITY ASSURANCWQUALITY CONTROL 

Laboratory QA/QC procedures are designed to ensure the accuracy, 
precision, completeness, representativeness and comparability of all 
analytical data. 
GQAPP and GSMP. 
level of data quality and requisite laboratory QA/QC. 
discussed in detail in the GQAPP and GSMP. 

Laboratory QA/QC 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 following two scenarios will be considered to assess 
the potential for off-site contamination: 

o Estimated future plume movement without any remedial 
actions 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 previously 
established standards for drinking water ( U s ) .  

E & E will use the two-dimensional analytical RANDOMWALK model (Prickett 
et al. 1981) to arrive at these estimates. E & E will calculate flow 
velocity field input data for the solute transport simulation from a 
simplified model based on Darcy's Law. 
including transmissivity, storativity, and hydraulic conductivity 
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. Additional simulations 
will include different remedial pumping scenarios for both organic and 
inorganic contamination. E & E then will use information generated by 
these computer simulations for remedial alternative development. 
computer models that can be utilized to assess on-site groundwater 
conditions include: PLASM, a two-dimensional, finite-difference 

Other 

groundwater flow model; GWTRANS, a two-dimensional, finite-difference 
solute transport model; FEMWATER, a finite-element groundwater model; 
and FEMUASTE, a finite-element solute transport model. 
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17. TRBATABILITY 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 treat- 
ability 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. 
will be performed in accordance with =A's 1989 documents, Risk - 
Assessment Guidance for Superfund: 

[The risk assessment 

Volumes I and 111. 

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 for subsequent efforts in the risk assessment process. [The 
identification of contaminants of concern will be conducted in 
accordance vith the previously referenced risk assessment guidance 
documents (EPA 1989a, 1989b).] 

18.2 Exposure Assessrent 
In this subtask, actual or potential pathways are identified? 
populations potentially exposed are characterized? and the extent of 
exposure is determined. 
helps to conceptualize the migration of contaminants from an existing 
source to an existing or potential point of contact. 
pathway may identify four elements: 

Identification of potential exposure pathvays 

An exposure 

A source mechanism of chemical release into the 
environment; 

An environmental transport medium (e.g., air, groundwater? 
and/or biota); 

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

An exposure route to the population from the contact point 

The purpose of this analysis is to provide decisionmakers with an 
understanding of both the current and potential future risks if no 
action is taken. 
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. 

Therefore? as part of this evaluation a reasonable 

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. 
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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 specific chemical’s 
potential carcinogenicity in humans. Typically, this assessment relies 
heavily on existing toxicity information and rarely involves the 
development of new data on toxicity or dose-response relationships. 
Integrated Risk Information System (IRIS) will be utilized [during the 
toxicity assessment.] 

(1) the types of adverse human or environmental 

The 

18.4 Risk Characterization 
In the final stages of the baseline risk assessment, a characterization 
of the potentially adverse effects to human health or the environment 
within each derived exposure scenario is developed and summarized. 
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 ecologi- 
cal 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. 

By 

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 homes); 
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o Activities (recreational and/or occupational) which take 
place near the sites and the estimated number of people 
involved ; 

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

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

The results of the baseline risk assessment may indicate that the site 
poses little or no threat to human health or the environment. In such 
cases, the FS should be appropriately scaled down or eliminated. 
results of the remedial activities investigation and baseline risk 
assessment will serve as the primary basis for 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 
among the various disciplines required (e.g., hydrogeologists, chemists, 
and risk assessors), the Navy, and the reviewing 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. 
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19. FKASIBILITY 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, it is 
anticipated that if contamination of some degree is identified on site, 
the general approach described below will be followed. 

As part of the initial scoping activities of the FS, E & E will prepare 
a summary of field data collected during the RI to compare and evaluate 
the concentration of the contaminants of concern against the cleanup 
criteria developed. 
summary of contamination for the scenarios identified during the risk 
assessment evaluation. The results of this evaluation and summary will 
serve as a basis for screening applicable remedial technologies for the 
development and evaluation of remedial action alternatives. 
tasks will be performed in accordance with EPA's current document, 
Guidance for Conducting Remedial Investigations and Feasibility Studies 
Under CWCLA (EPA 1988b). If any of the procedures described in this 
section are in conflict with the current EPA guidance document, the 
methods described in the EPA guidance document will be followed.] 

E & E will prepare a qualitative and quantitative 

[All FS 

19.1 

E & E will screen and develop applicable technologies for the 
remediation of any on-site contamination. 
applicable technologies, E & E will consider all ARARs, identify 
problems, and determine pathways of contamination using a receptor- 
oriented approach based on the threat to the public health, public 
welfare, and the environment. In this summary, pathways will be out- 
lined for each medium of concern. 

Screening of Applicable Remedial Technologies 

In the process of screening 

E & E then will identify applicable 
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remedial technologies for each general response action such as 
contaminant removal, treatment, disposal, and so on. The identification 
of technologies will be based on technical selection criteria and 
E & E’s engineering judgment. 

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

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 & 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 
of technologies applied in combination. In this task, individual 
technologies will be assembled into remedial action alternatives for the 
site. 
criteria including technical feasibility, environmental and public 
health, institutional impacts, and comparative costs will be considered. 

Development and Evaluation of Remedial Action Alternatives 

During the assembly and evaluation of the action alternatives, 

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

Selktion of Rec-ded Remedial Action Alternatives 

The alternatives assembled during the 
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preceding task will be compared using technical, environmental, and 
economic criteria. 
environmental effects, technical aspects, the extent to which 
alternatives comply with ARARs, 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 & 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. REPORT 

Following the Phase I investigation, E & E will prepare a Phase I 
Interim Data Report for each site. The purpose of this interim report 
is to summarize briefly the results of Phase I and provide recommenda- 
tions 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. 
further action is warranted, a formal [ R I ]  report will be produced. 

If the results of Phase I1 indicate that no 

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 111 investigation. Thus, the 
Phase I1 interim report will not be a formal document. 
production of the Phase I1 interim report,' the work plan for the Phase 
I11 work will be updated. [Once the Phase I11 work is complete, all 
results will be synthesized and presented in an R I  report. 

Following 

In addition, following any treatability studies and FS work, formal 
reports vi11 be produced for these efforts. 
detailed narratives associated with the respective tasks.] 

These reports will include 

For all reports, E & E will prepare a 100% draft report for the Navy and 
Technical Review Committee (TRC) review. The TRC review comments will 
be incorporated into draft final reports which will be resubmitted to 
the TRC for final approval. The draft final report will then become 
final if no further comments are received from the TRC. 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 it 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, will be provided in a series 
of appendices. 

Where 

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

Project management is an ongoing process throughout 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 & E 
support groups (e.g., publications and laboratory), and ongoing project 
review by E & E technical managers and directors. 
management steps are described in detail in the GPMP submitted to the 
Navy. 

These project 
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23. PROJECT SCEEDULE 

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

Given that the scopes of work 

The schedule in the FFA SMP will be updated yearly. 
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TABLE 1 

STATISTICAL DETERMINATION OF BACKGROUND THRESHOLDS 
WATER 

SAMPLE SILVER 
ID CONC (1) 

BK1 0.0001 
BK2 0.0001 
BK3 0.0001 

MEAN 0.0001 
STDEV 0 0000 
VARIANCE 0.0000 

-------------.----- 

------------------- 

USING STUDENTS' t DISTRIBUTION, 
WITH (3- 1)  DEGREES OF FREEDOM 
A CONCENTRATION GREATER THAN THE THRESHOLD 
HAS A 5% PROBABILITY OF NOT BELONGING TO 
THE SAME POPULATION AS THE BACKGROUND SAMPLES 

LIMIT = MEAN + (t THRESHOLD) * (STDEV) 
= 0.0001 + (2.920)*(0.0000) 
- - 0.0001 mg/kg SILVER 

SAMPLE MERCURY 
I ID CONC ------------------- 

BK1 0.0036 
BK2 0.0462 
BK3 0.0010 

MEAN 0.0169 
STDEV 0.0254 
VARIANCE 0.0006 

------------------- 

USING STUDENTS' t DISTRIBUTION, 
WITH (3-1) DEGREES OF FREEDOM 
A CONCENTRATION GREATER THAN THE THRESHOLD 
HAS A 5% PROBABILITY OF NOT BELONGING TO 
THE SAME POPULATION AS THE BACKGROUND SAMPLES 

LIMIT = MEAN + (t THRESHOLD) * (STDEV) 
= 0.0169 + (2.920)*(0.0254) 
- - 0.0910 mg/kg MERCURY 

SAMPLE CADMIUM 
ID CONC (1) 

BK1 0.0001 WITH (3-1) DEGREES OF FREEDOM 
BK2 0.0001 A CONCENTRATION GREATER THAN THE THRESHOLD 
BIZ3 0.0001 HAS A 5% PROBABILITY OF NOT BELONGING TO 

USING STUDENTS' t DISTRIBUTION, -.--------..---.--- 

THE SAME POPULATION AS THE BACKGROUND SAMPLES ------------------- 
MEAN 0 . 0001 
STDEV 0.0000 LIMIT = MEAN + (t THRESHOLD) * (STDEV) 
VARIANCE 0 0000 = 0.0001 + (2.920)*(0.0000) - - 0.0001 mg/kg CADMIUM 

' ----------.----.----.------.--.-------------------.------------------ 



TABLE 1 (CONTINUED) 

STATISTICAL DETERMINATION OF BACKGROUND THRESHOLDS 
WATER 

USING STUDENTS' t DISTRIBUTION, 
WITH (3-1) DEGREES OF FREEDOM 
A CONCENTRATION GREATER T"i THE THRESHOLD 
HAS A 5 1  PROBABILITY OF NOT BELONGING TO 
THE SAME POPULATION AS THE BACKGROUND SAMPLES 

LIMIT = MEAN + (t THRESHOLD) * (STDEV) 
= 0.001 + ( 2 . 9 2 0 ) * ( 0 . 0 0 0 )  
= 0.001 mg/kg LEAD 

SAMPLE 
ID PH ------------------- USING STUDENTS ' t DISTRIBUTION, 
BK1 7.11 WITH (3-1) DEGREES OF FREEDOM 
BK2 7.55 A CONCENTRATION GREATER THAN THE THRESHOLD 

-.----------------- THE SAME POPULATION AS THE BACKGROUND SAMPLES 
MEAN 7.41 
STDEV 0.26 LIMIT = MEAN + (t THRESHOLD) * (STDEV) 
VARIANCE 0.07 = 5 .39  +/- (1.886)*(0.56) 

. 7.58 HAS A 5% PROBABILITY OF NOT BELONGING TO 

< 7.91 su p H  
> 6.92  su p H  

--------------o-o---------.---.-------------.------------o----------- 

Note: - Constituent was detected in.only one of the three 
samples, and the concentration reported was at 
the detection level. 



Ripsate vs. 

Constituent 
Silver 

Cadmium 

Chromium 

Mercury 

Lead 

Cyanide 

Methyl Ethyl Ketone 

Methylene Chloride 

Methyl Isobutyl Ketone 

Toluene 

Trichloroethane 

Trichloroethylene 

Trichlorofluoromethane 

Xylenes 

1,l-Dichloroethane 

1,2-Dichloroethane 

Table 2 

Background Concentrations 

Background 
conc . 
(mCY/ll 

0.0001 

<o. oo0la 

co.01 

0.091 

0.001 

<0.01 

CO.01 

< O .  0 0 5  

<0.01 

<o. 001 

<0.001 

<o. 001 

< O .  005  

< O .  0 0 5  

< O .  0 0 5  

<O. 003 

Rinsate 
Conc . 

(mcr/ll 

0.0152 

0.021 

0 . 2 4  

0 .0045  

0 . 8 8 0  

0.02 

<0.01 

< O .  0 0 5  

CO.01 

0.001 

0.016 

0 . 0 7 8  

< O .  005 

< O .  0 0 5  

< O .  0 0 5  

<O. 003 
~~ ~ 

PCB/Water co. 0002 0 .0988  

Result 

Above Bkg. 

Above Bkg. 

Above Bkg. 

Acceptable 

Above Bkg. 

Above Bkg. 

Acceptable 

Acceptable 

Acceptable 

A t  Bkg. 

Above Bkg. 

Above Bkg. 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Above Bkg. 

Note: a - < symbol equates tc "below detection limits.It 

b 



Table 3 

Constituent 
Cyanide 

Methyl Ethyl Ketone 

Toluene 

Trichloroethane 

Trichloroethylene 

Xylenes 

PCB 

Background Soil vs. Detected Facility Concentrations 
Building 71, NAS Pensacola, FL 

Backgrolnd 
Cone . - 

b < 0 . 2 5  

< o .  009 

<o. 001 
< o .  001 

<0.001 

< O .  005 

Flammables 
- & ! L A  

0.014 

0 . 5 5  

0 . 0 0 5  

0.001 

0 . 0 0 5  

<1 210.c 
320. 

Note: a - All concentrations are mg/kg. 

m m APron 
0 . 3 5  0 . 2 5  

0.012 

0 . 0 0 5  

0 . 0 6 8  0.009 

0.003 

130.c 
45. 

0.017 

1. 

b - < symbol equates to Itbelow detect&on lim ts." 
c - because of the magnitudes of these concentrations, a second'soil sample 

was collected at each of the two bays by PWC personnel and analyzed by a 
separate laboratory. 
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522 
ecology and environment, inc. 

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

I 
Version 988 

A. GEIVERAL IHFOBMTIOU 

Project Titlo: Site 38 - Building 71 Projoct No.: UHIlOO 

TDD/Pan No.: 

Project Managor: John Barksdalo . Project Dir. : Gorry Gallagher I11 

Location(s1: Building 71 and adjacont storage yard - south of South Avonue, S.E. cornor of NAS Ponsacola 

Propatad by: Jeff Luncoford Dato Propared: 5-23-91 

Approval by: S. Nowchurch/M. Miller Date Approved: 5-30-91 

Sit. Safoty officor Review: Data Roviowod: 

Scopo/Objectivo of Work: Field Screoning will includo physical surveys, radiation survey, soil and 

sediment sampling, monitoring well installation. groundwator sampling, and hydrologic assessmont. 

Proposod Date of Field Activities: July 1992 to June 1993 

Background Info: Completo: [ X 1 

Documontation/Sunrary: 

Overall Chomical Hazard: Sorious [ 1 
LO w [ I  

Overall Physical Hazard Serious [ 1 
LOW [ I  

Radioactive Hazard Serious [ 1 
LOW [ I  

Preliminary (No analytical [ 1 
data availablol 

Modorate [ X 1 
Unknown [ 1 

Moderato [ X 1 
Unknown [ 1 

Moderate [ 1 
Unknown [ 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B. SITE/UASTS CHARACTERISTICS 

Waste Type(s): 

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

Chnractoristic(s): 

Flammable/ [ 1 Volatile I X 1 Corrosive [ X 1 Acutely 1 x 1  
Ignitablo foxic 

Explosivo [ 1 Roactive [ 1 Carcinogen [ X 1 Radioactive' [ 1 

Othor: 

Physical Hazards: 

Ovorhoad [ X 1 Confined' [ 1 Below 1 x 1  T r i p/Fa 11 [ X I  

Puncture [ 1 Burn [ . I  cut [ X I  Splash [ X I  

Space Grade 

Sois. [ X I  Othor: Potential for airborne asbestos particles. Heat/cold stress. 

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



Sit. History/Doscription and Unusual Foaturos Is00 Sampling Plan for dotailod doscription): Building 71 

previously functionod as a paint stripping facility, most rocontly as an intocia hazardous vasto storage 

Lead 

Cyanide 

1.1.2-Trichloroothano 

facility. Building is known to contain asboston matorial. NAS Ponsacola plans to domolish tho building 

to fieldwork. 

Locations of Chomica1s/Wastos: Asbostos construction ratocials aro locatod throughout Building 71. PIint 

stripping vastos as woll as spillago fro. drunod hazardous wastos woro rwopt into tho trench drainago systom. 

Fstiutod volumo of Choaicals/Wastos: Sovoral million gallons of paint stripping vastes plus an unknown 

volumo of spillod dru-d wastes flowod onto coacroto slab and into drainago tronchos. Houovor. Building 71 and 

tronchor havo boon docontaminatod sinco past activities, leaving only rosidual contaainant8. 

Site Currently in Oporation Yo.: [ 1 no: [ x 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c. H I u l D ~ o m  

List Harards by Task fi.0 ., drua sampling, drilling, otc.) and numbor thorn. (Tank numbors aro cross-reforoncod 
in Soction D) 

Physical Hazard Evaluation: 
1) Physical and Radiation Survey - Sit. walkovor: trip/fall. 

2) Sodfwnt Saapling - Sampling drainago tronchos bolorgrado: trip/fall. 
3) Woll Installation - Using drill rig; trip/fall, overhoad. noiso, cut. 
4 )  Soil Saapling - Using drill rig; trip/fall. ovorhoad, noiso, cut. 

5 )  Groundwator Saapling - splash, trip/fall. 
6 )  Docoataainatioa - Using solvonts; splash. 'Potential oxposuro to airborno asbostos particles. 

7) Hydrologic Assossaont - Splash, porsonal contarination, automobilo. 
Chomical Hazard Evaluation: 

0.05 ug/m Inh. Ing, Dorm 

5 ag/a3 Inh, Ing, Dora 

10 ppa Ing, Dorm, Inh 

Rout. 
Compound I of txposur. 

~ ~~ ~ ~ ~- 

Head, naus, coat 

Noso and .yo irt. 

Odor 
Thros hold Doscription I Odor I Acuto 

Symptoms 

~~ ~ ~ ~~ ~ 

no Info Availablo No Info Availabla 

13.0 ppa Svoot chloroform 

~~~~ ~~ 

Mothy1 Ethyl Kotono 200 ppm 

Toluone 200 ppa 

xylonon 100 ppa 

PCB-Aroclor 1260 1 mg/m3 

~~ ~~~ 

Inh, Dora, Ing 

Inh, Dorm, Ing 

Inh, Dora, Ing 

Inh, Dorm, Inq 

Trichloroothylono I 100 ppa I Inh, Dora, Ing I Eyo/skin irc,naus) 47.0 ppa )Swoot chloroform 

17.0 ppm 

40.0 ppa 

20.0 ppm 

No Info Availablo 

~ 

Svoot/sharp 

Aroaatic(bonseno) 

Aromatic 

Hild hydrocarbon 

~~~~~ 

Eyo/skin irr,naus 

Dizzy, uoak, 
dora irr 

Dizz/drovsy/naus 

Eyo icr/chloracno 

nitric Acid 

Hydrochloric Acid 

Sodium Hydroxido 

Sulfuric Acid 

2 ppm Inh, Abs, Dora 

5 ppm Inh, Ing. Dorm 

2 ag/a3 Inh, Ing, DOCB 

1 ag/B3 Ing, Inh, Dora 

Isopropyl Alcohol I 400 ppm I Inh, Ab., Dora I Skin Irritant 17.5 - 200 ppa I Rubbing alcohol 

Co r r os i vo 

Corrosivo 

Cor ros ivo 

Co r ro s ivo 

0.3 - 1 ppa Acrid 

Unknown Acrid 

MA Odor 1 os s 

nA Odorles 

Uoto: Comploto and attach a Hazard Evaluation Sheet for oach major known contaainant. 
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D. SITE SAFETY MIRI[ P L M  

Task 1 

Task 2 

Task 3 

Task 4 

Task 5 

Site Control: Attach map. use back of this page, or sketch of site showing hot zone, contaminat 
zone, etc. 

Perimeter identified? [yes] Site secured? [ Yes 1 

Work Areas Designated? [yes] Zone(s) of Contamination Identified? I, no 1 

Personnel Protection (TLD badges required for a11 field personnel): 

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

X X 

X X 

X X 

X X 

X X 

Task 6 

Task 7 

X X 

X X 

Contaminant of Interest 

vocs 

on reduction, 

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

Area OVA Continuous 

(Expand if necessary) 

Explosive Gases 

Asbestos 

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

level C upgrade is necessary based on OVA readinqs. (Asbestos hazard will be determined before initiating 

0 /Explosimetar Continuous 2 Area 

Area Gillian pump Prior to work 

Action Levels for Evacuation of Work Zone Pending Reassessment o f  Conditions: See Allowable Radiation Dose 
Attachment 

o Levo1 D: O2 t19.52 or >25%, explo ive atmosphere >lo2 LEL, organic vapors above background levels, 
particulates > mq/m , other 

O2 <19.5% or >252, explosive atmosphere ,252  LEL (California-2021, unknown organic vapor (in 
breathing zone) > 1  ppm, particulates > mg/m3, other 

o Level 8 :  0 t19.52 or >25%, explosive atmosphere ,252 LELj(California-202), unknown organic vapors (i 

o Level A: 0 t19.52 or ,252, explosive atmos here ,252 LEL (California-202), unknown organic vapors 

9 e 
o Level C: 

2 breathing zone) > 5  ppm, particulates > mg/m , other 

> Z O O  ppm, particulates >- mg/m , othor s 
Air Monitoring (daily calibration unless otherwise noted): 

I Micro-R-Meter 
Radiation -- Exposure I Area 

(Expand if necessary) 

Docontamination Solutions and Procedures for Equipment, Sampling Gear, ete.: 

Trisodium phosphate wash, tap water rinse, deionized water rinse, isopropanol rinse (twice), final organic-free 

wator rinso, and allow to air dry as long as possible. Note: Every effort will be mad. not to generate mixed 



Pocsonnol Docon Protocol: Boot and glovo wash - tcisodiua phosphato waah with cloan wator rinso. Expondabloa 

will bo doublo-baqgod and druuod for dispos.1. Field personnol vi11 tako a hygionic showor off sit. 

following oach day's fiolduork. 

Docon Solution Monitoring Procoduros, if Applicablo: DOCOntaDinatiOn will bo porforrod in a woll-vontila 

aroa upwind of tho sampling zono. 

Spocial Sit. Equipront, Pacilitios. or Procoduros (sanitary Facilitios and Lighting 
Rust Hoot 29 CFR 1910.120): 

All drilling safoty procoduros will bo strictly adhorod to as outlinod in Attacbront A. If background radiation 

lovols a m  oxcoodod in tho soil sarplos, tho drainpip. will bo oxcavatod to dotormino tho sourco aroa. 

Sit. Entry Procoduros and Spocial Considorations: E L E ' s  "Buddy Systor" will bo oaployod at all tiros during 

fiolduork activitios. Porsonnol will oxorciso caution in tho vicinity of chovalior Fiold and along no8rby 

roadvaya. If lovols orooding 5 rl/hr aro oncountorod, toar rorbora will ovacuato tho sampling aroa,  

and contact tho corporato hoalth physics group to roassoss tho sit.. 

Work Limitations (timo of day, w08th.r conditions, otc.) and Hoat/Cold Stross Roquiro8onts: 

All fioldvork activitioa will bo porforrd during daylight hours. Toam wrbrrs will tako broakm as nocossary to 

avoid h n t  stross and roplaco fluids. Cooling vosts ray bo usod to pcovont hoat stross. 

Duo to ntcomo noiso, plugs and ruffs will bo worn during rachino oporations. 

Gonoral Spill Control, if applicablo: N p  

Invostigation-Dorivod Natorial Diaposal (i.o., oxpondablos. docon wasto, cuttings): 

All fioldvork wasto matorials will bo doublo baggod, druuod, labolod and transportod to a dosignatod 

locotion for final disposal by tho N a v y .  

Sa~plo Handling Procoduros Including Protoctivo Woar: 

During a11 handling of sa~plor, a11 fiold toam ~ m b o r s  will mar surgical glovos. Gogqlos will bo worn during 

sa~plo prosorvation with rcids. 

Toam Hoabor* Roaponsibility 

To bo dotorrinod Toam Loador 

To bo dotorminod Sit. Safoty Officor/sarplor 

To bo dotorrinod Goologist/Saaplor 

s.mp1.r 

*All ontrios into oxclusion zono roquiro Buddy Systor uao. All E L E fiold staff participato in rodical 
monitoring program 8nd havo corplotod applicablo training por 29 CFR 1910.120. Rospiratory protoction progr8m 
roots roquiroronts of 29 CrR 1910.134, and ANSI 288.2 (1980). 



E .  EHERGSRCY INFORHATIOW 

( U s e  supplemental sheets, if necessary) 

mCAL RESOURCES 

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

Ambulance On Base: 904-452-4138; Off Base :  911 

Hospital Emergency Room NAS Dispensary - Building 3600: 904-452-2733: Baptist Hospital: 904-434-4811 

(Life Flight) 

Poison Control Center 

Police (includo local, county sheriff, state) 911 

Fire Department 911 

U.S. Coast Guard Emergency: 904-453-8178: General Information: 904-453-8282 

Laboratory E C E ASC: 1-716-631-0360 

Fed. Express 1-800-238-5355 

Client Contact U.S. Navy Southern Division, Engineer-In-Charge, Suzanne 0 .  Sanborn: 1-803-743-0574 

Site Contact NAS Pensacola Enviromental Coordinator, Ron Joyner: 904-452-4515 

'Baptist Hospital is prepared to handle radioactively contaminated personnel. 

SITE RgSOrnCES 

Site Emergency Evacuation Alarm Method NA 

Water Supply Source On site 

Telephone Location, Number To be determined on site 

Cellular Phone, if available To be determined on site 

Radio 

Other On-site warehouse number to be determined 

EI1IERGEIICY COHTACTS 

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

2. Ecology and Environment, Inc., Safety Director 
Paul Jonmaire ........................................... 

3. Regional Safety Coordinator ............ Sybil Newchurch.. 

4. Regional Office Manager ...................... Rick Rudy.. 

716) 684-8060 (office) 
716) 655-1260 (home) 

904) 878-2336 (home) 
904) 877-1970 (office) 

904) 893-7245 (home) 
904) 877-1978 (Office) 

Page 5 of 6 
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1. Twmnty-four hour ansumring smrvicm: ( 5 0 1 )  370-8263 

What to rmport: 

- Stat.: “this is an mmorgmncy.” 

- Pour narm, region, and sit.. 

- Tmlmphonm numbor to rmach you. 

- Your location. 

- W a r  of pmrson injurmd or mxposod. 

- Naturm of mncgmncy. 

- Action takmn. 

2. A toxicologist, (Drs. Raymond Rarbison or associatm) will contact you. Rmpoat thm informtion qivmn to thm 
ansuoring smrvicm. 

3. If a toxicologist doms not rmturn your call within 15  rinutms, ca l l  thm follovinq pmrsons in ordmr until 
contact is rad.: 

a .  24 beur hotlino - (716) 684-8940 
b. Corporatm Safmty Dirmctor - Paul Jonnairm - honm # ( 7 1 6 )  655-1260 
c. Assistant Corp. Safmty Officmr - Stmvmn Shmrlan - homo # (7161 680-0084 

IDIEYimnalTm 

(m: liold foam mst .roV Ropto(s) Prior 

Dirmctions to hospital (includm rap) 

R M  Dispnsaty - Turn lmft on South Avmnum. Turn right onto Ellyson Avmnum and continum 

to its intmrsmction with Turnmr Strmmt. T h m  NAS Dispmnsary is locatmd on Turnmr Stcmmt in Building 3600 bmtwmmn 

Duncan B08d and ?ishmr Drivm. 

B8pti.t -Spital - Takm Duncan Road ( N a v y  Blvd.) north to mxit thm bas.. Iavy Blvd. bmcors W 98 and curvms 

to thm mart. Follow Navy Blvd./Huy . 98 mast approx. 3 r i  to Pacm Blvd. Turn lmft (north) on Pacm Blvd. and 

procmod approx. lni to Cmrvantms St. (Hwy. 90). Turn right on C m r v a n t m s ~ .  90 and follov this road for about 

8 blocks and turn lmft (north) onto E strmmt. Thm hospital is about 6 blocks north on thm lmft. 

Enmrgmncy Egrmss Routms to Gmt Off-Sit. Eurqmncy mqrmss routms will bm locatmd if mrmrqmncy mxit routms becorm 

blockmd by construction. mtc. 

Paqm 6 o f  6 mhp) arid rnvinmmeni 



• 
, 
I 

I 
II! 

NASPENSACOLA 
I U 

~. ·.·w: " ,. j 
1 

• 

APPROXIMATE SCALE 

o 1000 2000 4000 FEET 

o 300 600 1200 METERS 

Figure B-1 LOCA nON OF NAS DISPENSARY 

NAS 
DISPENSARY 

BUILDING 3600 

" ' 

• 

~ 



recycled paper 

Figum E-2 LOCATION OF BAPTIST HOSPrrAL 
mky) mid mvinmmcni 

. -

........ 
.... TA_ 

Figure B-2 

AI.R38A1a-=au1il PIU 

o 2DCII... eaoo aaoo 
----~---

• 

• 

• 
HOSPITAL 

t"f'C.Ic"O Rud m\'in.nmenl 



I 

* I  

DRILL RIG SAFETY 

* 
* 

* 

* 

* 

* 
* 

* 

* 

* 

* 

* 

Hard h a t s  must be worn. 

All team members must be know t h e  p rocedure  t o  s h u t  t h e  r i g  
o f €  and the  l o c a t i o n  o f  t h e  " k i l l "  sw i t ch .  

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 t h e  in tended  r o u t e  first. 

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  is a t  a 
minimum o r  when haza rds  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 c o n s i d e r  overhead w i r e s  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  o f  overhead l i n e s .  

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

Make s u r e  p roper  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  
pe rmi t s  conven ien t  a c c e s s  and prov ides  for adequa te  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  o f  t he  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 .  
when p i ck ing  up samplers  and augers .  
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  a u g e r s .  Keep c a b l e s  and 
ropes  s ecu red  when n o t  i n  u se .  

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  of t h e  r i g .  

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

Use proper  l i f t i n g  t echn iques  
Use a t o o l  h o i s t  i f  

Do n o t  d r i l l  d u r i n ?  a n  e 1 e c t r i c a l " s t o r m .  

Mainta in  a s a f e  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 & E publication should first seek 
permission of the company. 
ensure the accuracy and reliability of the data contained in the 
document; hovever, the company makes no representation, warranty, or 
guarantee in connection with this E L 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 d E publication may conflict; or for the 
infringement of any patent resulting from the use of the E &I E 
publication. 

Every effort has been made by E & E to 
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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. Therefore, it is important that all employees are able 
to recognize the symptoms of heat stress as well as perform first aid 
wkthout delay. 

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 ways 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 wear heavy or confining 
protective clothing. 
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. 

The SSO must ensure that all personnel monitor 

For example, a person who 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. 
rapidly, the body cools to a point at which the production of heat is 
accelerated and the excess is available to bring the body temperature 
back to normal. 

If the heat is liberated slightly more 

Interference with 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. 
M y  m u s 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 which 

1 
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Heat 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. Hmver, when the temperature of 
the surrounding air becomes equal to or rises above that of the body, 
all of the heat must be lost by vaporization of the moisture (meat) 
from the skin surface. As the air becomes more humid (contains more 
moisture), vaporization from the skin slovs dovn. Thw, on 8 day when 
the temperature is 95.P to 100.F, with high humidity and little or no 
breeze, hut is retained within the body. 
comonly, after a succession of such days (a beat wave) that medical 
emergencies due to heat are likely to occur. 
classified in three categoriesr 
stroke. 

If air movement such as a breeze strikes the body, 

It is on such a day or, nore 

hut cramps, heat exhaustion, and heat 
Such emergencies are 

fieat cramps usually affect people vho vork in bot environments and 
perspire a great deal. Loss of salt from the body causes painful crarrps 
of the leg, arm, or abdominal muscles. Eeat e-8 also m y  result from 
drinking iced vater or other drinlrr either too quickly or in too large a 
quantity. E e a t  cramps generally occur during work, but may appear hours 
later in some cases. 

4.1.1 Symptoms 

The symptoms of hut cramps include the folloving: 

o Hwcla cramps in legs, arms, or abdom~r; 

o Pain acco~panying the cramps; 

o Profuse perspiration; and 

o Faintness. 

4.1.2 Bmergency Care 

decontamination consideration8 (sea Section 6) if the victim is coming 
from the hot zone. 
liquid such aa Gatonde or its equivalent. 
-ped n u d e .  
alert for any indication of a more serious problem. 

Phcr the victim in a cool location, observing safety and 

Glve the person sips of vatu or an electrolyte 

The victim should not require medical trutmeat but be 
Apply maul pressure to the 

Eemt admumion occurs in individuals vorking in hot environments 
4 may be 888ociat.d vith hut c ~ u p s .  
the pooling of blood in the vessels of the sldn. 

Bemt exhawtion is c8u8.d by 
Th. heat is 
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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 mount of blood is 
pooled in the skin. This condition, plus the blood pooled in the lower 
extremities when an individual is in an upright position, map 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: 

4.2.2 

o Pale clammy skin, 

o Profuse perspiration, 

o Generalized weakness, 

o Dizziness, 

o Weak pulse, 

o Rapid and usually shallow breathing 

o Unconsciousness, and 

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

Emergency Care 

Place the victim in a cool location and remove as much clothing as 
Administer possible while observing proper decontamination procedures. 

cool water, Gatorade, or its equivalent. If possible, fan the patient 
continually to remove heat by convection, but do not allow chilling or 
overcooling. 
if there is any indication of a more serious problem. 

Treat for shock, and take the victim t o  a medical facility 

4.3 EUT STROKE 

R u t  stroke is a profound disturbance of the heat-regulating 
mechanism, astsociated with high fever and collapse. 
condition results in convulsions, unconsciousness, and even death. 
Direct exposure to SUI, 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 



4.3.1 SyDptoms 

Folloving are the synptow of heat stroke (note the absence - of 
perspiration); 

o Dry, hot, and flushed skin; 

o Sudden onset; 

o Full and fast pulse; 

o Dilated pupils; 

o Early 10s. o f  consciousness; 

o Body (core) temperature’s exceeding 105W 

o Huscle tvitching, groving into convulsions; and 

o Bruthing deeply at first, later shallovly or even almost 
abent. 

4.3.2 Ewrgency Care 

Remember that this is a true emergency, therefore, transportation 
to a m e d i d  facility should not be delayed. 
victim in a cool environment d remove as web clothing as possible. 
mure an open aimy. 
napping the victim in a vet shoet or dousing the body vith vater. If 
cold packs are available, place them under the a m ,  around the neck, on 
the ankles, or any place vhem blood vessels located close to the skin 
can be cooled. Protect the victim from Injury during convulsions, 
especially tongue biting. 

In the meantime, place the 

Reduce body temperature promptly, preferably by 

Plus. note that in the case of h u t  cramp8 or h u t  exh.urtion, 
Gatorade or its equivalent is 8uggut.d as p u t  of the treatment regiae. 
The reason for thir type of liquid refre8-t is that such be+er.gU 
vi11 return ~~ch-noeded electmlytu to the bodVs mystem. 
these electrolytu, body system cannot function properly, and the 
represented health hurrd vi11 k increased. 
are vorking in sfturrcioru vhere the ambient trp.raturu and humidity 
u. hi&, and upecially in aitu8tionrr vhue levels AT 8,  and C of  
protective apparel are required, the SSO m a t  follow the procedures 
limed below 

Vithmt 

Thuefore, vhen personnel 

o Bumare that all employee8 have sufficient -titics of fluids 
(6.tor.de or its equivalmt). Personnel shauld prepare ahead of 
t h  for field vork in h u t  strus environrntr by coa8u~ing 
rxtn fluid.; a 

ect-y and mvinmmtna 
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o Ensure that frequent breaks are scheduled so that overheating is 
less likely to occur: 

o Revise work schedules, when necessary, t o  take advantage of the 
cooler parts of the day ( i . e . ,  5:OO a.m. t o  1:OO Pam., and 6:00 
p.m. t o  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 worn, especially levels A and B, the 
suggested guidelines for ambient temperature and maximum wearing time 
per excursion are as follows: 

Ambient Haximum Uearing Time 
Temperature (OF) per excursion (rnin) 

Above 90 15 

85 to 90 30 

80 t o  85 '.60 

70 t o  80 90 

60 to 70 120 

50 t o  60 180 

5.2 EEARTRATE MONITORING 

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

The "Btouha 

o During a 3-minute period, count the pulse rate for the - last 30 
seconds of the first minute, the last 30 seconds of the 
srcond minute, and the 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 bsatshinute or less and the deceleration betveen the 
firs't, second, and third minutes is at least 10 beatshinUte, the 
vork-recovery regime is acceptable. I f e m p l o y e e )  s rate is above 
that specified, a longer rest period is required, accompanied by an 
increased intake of fluids. 

5 I 
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5.3 MONITORING PERSONNEL LCDY TEHPERATURE AND BLOOD PRESSURE 

men personnel are in respiratory protective g e u  for extended 
periods, ar vhen air temperatures are very high, the aonitoring of body 
temperature and-blood pressure is another way of checking for symptoms 
o f  heat stress. Careful adherence to existing medical guidelines could 
Identify an individual vho may not have fully strbilited and therefore, 
I s  not r d y  tQ continua vorking in the hot zone. 

5.4 HONITORING THB WORK AREa FOR EBlT STRESS CONDIT'IONS 

Air temperature and relative humidity are the tvo most important 
measurements for determining tba likelihood that a heat stress situation 
vlll  occur. 
thcrmome ter . The reading caa be achieved using both a dry and vet bulb 

6 DECONTA)(INATION 

A. in ocher medical enerpcies, dacontamiaation should proceed as 
normally aa poa8ible without.contributing unduly to the victim's stress 
or injury. 
he or she is tahn fro. the hrllrdoua 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 undreas the uietlm. If othr serious injuries or 
more life-tiwentening conditiona exist, and the victim cannot be 
dirrobed or decontaminated completely, the victim (or  contaminated 
portions) should be vrapped i n  plastic (or other protective material) 
for his or her on! safety sa vel1 as the safety of ubulance and 
horpital personnel. 
victim's being further overheated. 

At a minimum, the protective clothing should be removed as 
The "buddy system" is 

Carefully avoid action that would result in the 

9 
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1 INTRODUCTION 

This document ig .cant t o  be used in conjunction vith E 6 E SOPS 
for field operations and hazardous waste site opentiom, and 
incorporates by reference all the safety precautions required therein. 
It specifically addresses the functions and responsibilities of 
personnel working on or around drilling operations. 

B & E personnel are frequently required to vork in the field vith 
drill rigs, taking soil and roc& samples, installing piezometers, and 
monitoring vells. Tvo general situations dircwred reparately are the 
supervision of Subcontract Drillers by E i B, and the direct operation 
of E & E's o m  drill rig by our personnel. 

2 OPERATION OF DRILLING EOUIPHBNT BY B 6 E 

2.1 RBSPONSIBILITIES AND AVTBOBITY OF SrZg SAFER OFFICER 

The duties of the S i t e  Safety Officer (SSO) on drilling sites are 
the s m  as In other types of operations vlth the exception of the 
increased emphasis on the hazards unique to drillfng vork. 
details specific drilling concerns of an SSO. 

This section 

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

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

2.2 RBSPONSIBILITIES AND AUX'EORI'TY OF E 6 E b R I U E B  

At the beginning of each vork day, the B 6 E driller must inspect 
the rig to ensure the folloving components have been properly inspected, 
maintained, or replaced, or procedures have been performed: 
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Kill svitches tripped and operation verified; 
*in guards in place: 
Belt guards in place: 
Bdt8 set to proper tension (vistrrl); 
Loo.. belts: 
Presence of any fluid leaks; 
Any danged  hosea, cables, ropes, chains; 
Control p e l  is clean: 
Control lever functions labeled: 
Pressure relief valves function: 
-thud free of rust and grease: 
Cathead grooves less than 118 inch in depth: 
All tools in proper wrking order; 
Rig leveled and st8bilir.d; 
Check for veld cracks in mat; and 
Safety hooks operational. 
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The Driller will report items needing attention to the SSO; 
however, it is the Driller's responsibility to make sure that these 
items are corrected prior to drilling. 

During the drilling operations, the following safety practices vi11 
be in effect: 
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0 

0 

0 

0 

All wheels will be blocked. 

Rig will be leveled using jacks or stabilizers. 

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

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

Rig engine key will be properly labeled. 

Rig equipment will be kept in an orderly manner within drilling 
work zone. 

All equipment will be properly lubricated. 

Tools will be used only for their intended purpose. 

Safety glasses, hearing protection will be vorn when hammers are 
operated. 

Jaws of all wrenches will be clean and free of mud to prevent 
slippage. 

All lift hooks will have jaw clasps. 

Fire extinguisher will be staged at rear of rig. 

Rig will not be moved when mast is in raised position. 

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

All unattended drill holes vi11 be covered. 

Check for overhead obstructions when raising rig mast, boom will 
not be raised within 25 feet of overhead utilities. 

No refueling will be permitted while equipment is running. 

. *  
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The Driller has authority to,direct personnel within the area vhile 
drilling operations are in progress, Access to the hazardous area 
around the auger and borehole is restricted by the wsupe!r adusion 
zone" delineated by the 4- by 8-foot sheet of plyvood cent@& over the 
borehole before drilling. 
penetration of the augers. 
any time vhile drilling is actively undervay. 

A large hole cut in the plyvood allows 
No personnel are alloved i n  this zone pad at 

Eousekeeping around the rig is the responsibility of the Driller, 
but all tau memkrs must putkipate in this effort as well. 

2.3 RESPONSIBILITY AM) AUTEORITT OF OTBEll E 6 B -0MBL 

B 6 B personnel vorking at a drilling site mast act as support to 
the Drilling Team by providing any necessary support functions; however, 
it is important that personnel are careful not to interfere vith the 
drilling process. 
exclusion zonew vhile drilling is undervay. If an B 6 B crew uwber 
recognizes an unsafe condition in the vork area or on the rig, he should 
bring it to the attention of the SSO and Team M e r ,  if it is 
not resolved in a timely manner. 
hazardous, teag members have the option to contact their Regional Safety 
Coordinator (RSC) or Corporate Eedth and Safety in Buffalo. 

Personnel are restricted from approaching the "super 

If conditions are still deemed to be 

It is the responsibility of all B 6 B personnel to carry their 
isaued nondisposable gear, including hard hat, face shield,  respirator, 
steel-toed boots, eyepiece inserts, safety g h a e s ,  a d  appropriate 
outemear for the expected climate. 

All personnel should be avare of emergency facilities, egress 
routes, and special medical conditions of their team members. 
all E 6 E field vork, the buddy system is to be enforced. 

As with 

3 TWUNIIG RE-S FOR SITE PERSONNEL 

In addition to Basic Eedth and Safety Tr8ining and other OSHA 
mandated trriaing, first aid, CPB, and necssarrp tr8ining in field 
monitoring of personnel, an SSO should have previously vorked us a team 
nmber on field drilling projects in order to have a vorking knovledge 
of the drill rig ami its inbermtly hazardous nature. Where monitoring 
h8trumentathn is to be US&, the SSO w8t be properly trained prior to 
field work. Tbe SSO nut have an understanding of the hazards of heat 
d cold Stress, their associ8tad s$mptou8, and proper vork 
wdificatioaa to protect field staff from potential injury. 
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3.2 E 6 E DRILLER AND HELPER 

The E b 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 6 E and mandated 
by OSEA. 
work including medical approvals and respirator fit test , 
previous experience and training, the Driller will be critiqued by the 
E L E Drilling Team upon employment vith E d E, by performing various 
types of drilling. 
whether additional training or apprenticeship will be required before 
allowing this employee to act as Driller. An existing E 6 E employee 
shall have a minimum of 1 year experience as a Driller's Helper 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 vi11 be required to act 
as a Driller's Helper on a project, as vel1 as receive rig-specific 
training on the equipment, before being permitted to act as a Driller 
again. 
drilling training school program. Following 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 w i l l  work 
on several drilling projects performing assorted types of drilling. 
E & E Drilling Team will determine, based on these field observations, 
whether 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 

A l l  E & E personnel shall have taken the basic 40-hour Eealth and 
Safety Training course. 
respiratory fit test requirements established by E h E and OSHA, as 
well. 

Field personnel must meet medical and 

3.4 SUBCONTRACT DRIUER AND OTHER SUBCONTRACT 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. 
Certification of training by the Subcontractor shall be required as a 
deliverable included in E h 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 
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4 SUPERVISION OF SUBCONTRACT DRILLERS 

4- 1 RESPONSIBILITIES AND AUTEORITY OF SITE SAFETY OppfcEB 

The responsibilitiea 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, verifying each 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

If 

h e  mat must be located at leaat 25 feet from any overhead or 
underground utility lines. 

The location and operation of operational and unencu8bered kill 
svitchw must be reiterated to all site personnel. 

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

A geophysical survey (electromagnetic or ground-penetrating 
r.du) or a reliable site history must be obtained to verify 
abencc of buried obst8cles, tanlw, or drums. 

A first aid kit and filled eycvash 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 ropea, chains, and cables must be checked. 

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

The Site Safety Plan (SSP) must be posted vith emergency phone 
1i.t and .ap of hospital route. 

A "super exclusion zone" mutt be established around the 
borehole, using a 4- by 8-foot sheet of plpood. 
area vi11 be entered during active drilling only by the Driller, 
except in emergency situations. 

This defined 

.111p of these i t m  need nrhccwnt or remir. the SSO must make 
necessary ar-ts and later verify that repair o r  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. 

m k k y y  and rnvinmmenc 5 recvcled mape r 
n c y e * d 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 OZ/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 directive of the SSP should be 
employed (e.g., Rad Mini, Wini Ram), it is his or her responsibility to 
obtain this equipment with the cooperation of the RSC or the Corporate 
Eealth and Safety Group, from the nearest E & E office. 

At a minimum, 

It is 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 airc drinking liquids, and 
calibration gas must be maintained. 

Day-to-day operations, as well as 

E C E personnel are forbidden from entering the "super exclusion 
zone" around the borehole while the rig is actively drilling. 
must not attempt to take air readings in or around the auger while in 
use, nor are cutting samples taken while the auger is in motion. 
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 

An 

The SSO has the ultimate authority over the Subcontractor with 

The SSO should hold informal site safety briefings at the 

regard to whether work practices meet the requirements of the SSP. 
Shutdovn of work or restriction of personnel are options available to 
the SSO. 
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 OSEA-mandated training, especially on hazardous 
waste sites. Site safety briefing topics, as well as attendeesc 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 otherwise 
ill before or during work onsite, he or she should consider restricting 
those team members from site work. 
requiring level C protection who are not cleanly shaved may also be 
restricted at the discretion of the SSO. 

Personnel arriving for work 

The following 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; 

6 
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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 borebole; and 
o Varnings to Subcontractors about hazards of climbing the mast 

without safety belt and other equipment. 

Becawe heat stress is a conatant threat during warm veather, the 
SSO is responsible for determining vhether conditioaa are unsuitable for 
vork. Where workers cannot work vith the uaiatance of vork 
modifications, cooling vests, and other cooling ylnl, the SSO rap 
decide that vork should not continue. The n d  for vorker monitoring 
through blood preswre and oral temperature chrclu will be determined by 
the SSO vith assistance from the RSC and Buffalo Eealth and Safety 
staff, if necessary. 

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

No refueling operations vi11 be performed until rig engines are 
shut down. 
spring-loaded, OSH1VPn-approved gaa cans constructed of metal or 
polyethylene. 

Hotor fuels should be stored and dispensed from 

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

In'inatances here a 

4.2 RESPONSIBILITIES AND AUTHORITY OF OTBea E L E PERSONNEL 

All E b 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 ti-, the c r w  should observe the subcontractors and 
condition of their equipment at all times, and report idiately to the 
Team Leader and SSO any #safety-related issues t h t  a n  unresolved. 
Included are such details as dressout, site functiOaJ, and 
decontamination. It is iaportaat that the SSO be involved so that 
proper log entries cau be d e .  

B C B, aa policy, doea not provide safety equipaent or monitoring 
instrunentation to 8ubcontractora. S o w  projects, bovuvtr, nay be set 
up 80 that B C B personnel and subcontractors share the s a w  expendable 
auppliu. 

B C E personnel are forbidden from approaching augars during 
drilling. Activities at the borehole, such as sampling, require that 
equipment be stopped. 

\ 
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5- GENERAL DRILLING SITE SAFETY CHECKLISTS 

5.1 

5.1.1 

SAFETY CEECKLISTS FOR SPECIFIC TYPES OF DRIUWC ACTIVITIES 

General Drilling Site Safety Checklist 

.. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

A l l  E 6 E drilling personnel will have read and understood the 
terms of the E C E drilling SOP. 

Obvious or questionable safety conditions that arise during 
daily inspection of the rig and its components will be cause for 
work interruption. 

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

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

The SSO will 

All field team members will be briefed on planned drilling 
operations and possible problems before work begins on day 1. 
All will be shown the location and operation of "kill switches," 
vhich will be operationally checked each morning. 

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

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

Appropriate personnel protective equipment (based on hazards 
associated with assumed well contaminants) will be worn as 
directed by the SSO and the SSP. At a minimum, steel-toed 
boots, hard hats, and face shields will be vorn 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 within 25 feet of overhead lines. 



Electrical stoms within hearing range of the job site will 
signal vorlr termination until the SSO and Team Leader notify 
personnel otherwise. 

recvcled 

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

Vhen buried d r w s  or other material are 8uspctcd~ a full survey 
of the drilling zone is required using appropriate 
instrumentation prior to ground breaking. 

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

Only properly licensed staff will drive the drill rig. 
safety check of the vehicle, folloving E 6 E protocol, vi11 be 
carried out by the driver. 

Climbing on the vertical mast is not permitted by E 6 B staff. 
Bemuse the boom is not equipped with a ladder, it should be 
lovrred for repairs. 

A daily 

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: 

Rods and b i t  should be open and clear. 

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

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

The capacities of boi8ts and sheaves should be checked 
against the anticipated weight of the drill rod string, in 
addition to other expected hoisting loads. 

All ho8es to and from the pump should be checked for properly 
h8t8llcd coupling8; couplings should be secured with locking 
devices on wquick connectm fittings or vire on 
“Cbicago-StyleW couplings. 
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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 lowered into the hole vith 
pipe wrenches. 

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

- 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. 

- When drill rods are hoisted from the hole, they should be 
cleaned for safe handling with rubber or other suitable rod 
wiper. Do 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, hatdhats, 
steel-toed boots, safety glasses, and work gloves are to be 
worn during such work, vith 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. 
becomes rusty, clean with a wire brush. 

If it 

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

I f  a rope groove forms t o  a depth 

Alvays use a clean, dry, sound rope. 
wgrabw the cathead and cause d r i l l  tools o r  other items to be  
rapidly hoisted to  the top of the mast. 

A vet or oily rope m y  

Should the rope "graba the cathead o r  othervise becuae tangled 
i n  the drum, relure the rope and s o d  an appropriate alarm f o r  
a l l  per8onne1, including the  Operator. to rapidly back avay and 
stay clear. If the rope wgt.bsw the cathad and tools are 
hoisted to  the she8vu at the top of the u t ,  the  rope w i l l  
often break, releasing the tools. 
s tay clear of the d r i l l  rig u n t i l  the Operator can turn off t he  
d r i l l  r i g  engine and initiate other  appropriate actions to 
release the  tools. The Operator should carefully watch t h e  
surpended tools, quickly backing avay a f t e r  turning off the  
engine . 

I f  the rope do- not break, 

Chemicals can cause deteriorat ion of the rope that may not be 
vis ibly detectable, thus the rope should alvays be protected 
f r w  any cheaical contact. 

Never vrap the rope from the cathead (or any other rope, v i r e  
rope, o r  cable on the d r i l l  rig) around a hand, vr is t ,  arm, 
foot, W e ,  leg, o r  any other pa r t  of the body. 

Alvays lu in ta in  a minimum of 18 inches of clearance betveen the  
o p r a t i n g  hand and the cathead drum vhen driving samplers, 
casing, or  other tools v i t h  the cathead and rope method. Be 
avue that t h e  rope advances t m r d  the cathead with each hammer 
blov as the sampler o r  other  d r i l l i n g  tool advances in to  t he  
ground- 

Do not we more rope v n p s  than are required to  hoist  a load. 

Do not leave a cathead unattended with the rope wrapped on the 
d m .  

Po8i t im all other hoi8t linea t o  prevent contact v i th  the  
operating cathead rope. 

vbm~ using the cathead and rope f o r  driving o r  back-driving, 
nke  sure that a l l  th ruded  connections are t ight ,  while s taying 
u far av8y as possible from the hamu impact point. 

The cathead Operator a u t  be able  t o  operate the cathead 
s td ing  on a level  surface v i t h  sound, fkm-footing conditions, 
without di8tr8ction or  dirturburce. 

I recvcled mmr 
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5.1.4 Continuous-Flight or Hollow-Stem Augers 

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

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

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

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

o Slowly rotate the auger and auger head while continuing to apply 
dovn 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 rotation 

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

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

o 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 away from the auger column 
and that the auger fork is removed before starting rotation. 

I 

o Only use the manufacturer's recommended method of securing the 
auger to the power coupling. Do not touch the coupling or the 
auger with your hands, a wrench, or any other tool during 
rotation. 

o Vhenever possible, use tool hoists to handle auger sections. 

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

a' I 
I 

o Never allow feet to get under the auger section that is being 
hoisted . 

12 
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0 

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 avay fror the 
auger. 
the auger. 

Never use your hands or feet to move cuttings avay from 

Do not use hands t o  clean rotating augers vhen removing augers 
fror the ground. 

The use of virc line hoists, wire rope, 8nd hoisting hardvare 
should conform to stipulations developed by the Auerican Iron 
and Steel Institute Wire Row Users H a n d .  

Use of Vire Line Hoists, Yire Rope, and floisting Equipment 

All vire ropes and fittings should be visually inspected during 
use and thoroughly inspected at least once a veek for abrasion, 
broken vires, vear, reduction in rope diameter, reduction in 
vire diameter, fatigue, corrosion, damage from heat, iaproper 
waving, jamming, crushing, bird caging, kinking, core 
protrusion, and damage to lifting hadvare. All related 
equipment must conform to standards as established by the 
American Iron and Steel Institute Wire R o p e  Users Hanual. 
roma should be reolaced vhen inswction indicates excessive 

Vire 

d&e according ti  the Wire Rope-Users Il.n-1. All wire ropes 
vhich have not been used for a period of 1 month or more should 
be thoroughly inspected before being retuned to service. 

End fittings and connections consist of spliced eyes and various 
manufactured devices. 
connections should be installed according to the aanufacturerOs 
irutructions and loaded according to the .anufacturerOs 
specifications . 

All manufactured end fittings and 

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

If 8 rod slipping device is used to hoist drill rods, do not 
drill through or rotate drill rods through the slipping device, 
8nd do not hoist the drill rod columr higber than one-half the 
.Ut  height above the top of the mast (derrick). Do not hoist a 
rod colwn with loose tool joints and do not rulta up, tighten, 
or 1008e11 tool joints vhile the rod colwn is being supported by 
a 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. The number of parts of line should never be 
increased without first consulting with the manufacturer of the 
drill rig, 

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

Use tool handling hoists only for vertical lifting of tools 
(except when angle hole drilling). 
hoists to pull objects away from the drill rig; hovever, drills 
may be moved using the main hoist if the wire 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 

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

Do not attempt to use 

Hinimize shock loading on a wire rope--apply loads smoothly and 
steadily . 
Avoid sudden loading in cold weather. 

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. 

Alvays wear gloves when handling wire rope. 

Polloving the installation of a nev wire rope, first lift a 
light load to allow the wire rope to adjust. 
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Never carry out hoisting operations vhcn vcather conditions are 
such that hazards to personnel, the public, or property are 
created. 

Never leave a load suspended in the air vhen the hoist is 
urut tended. 

Never hoirt a load over the head, body, or feet of personnel. 

Never use a hoist line to wrfden up the u t  (derrick) of a 
d r i l l  rig. 

Replacement of vlre ropes should conform to the drill rig 
manufacturer's specifications. 
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6 REFERENCES 

Health and safety sections of the following operation manuals are 
incorporated by reference in this SOP: 

Diedrich D-50 Safety Manual. 

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

Vire Rope Users Manual, Arneri can Iron and S tee1 Ins t i tute. 



MallCnckrod t 
a Material Safety Data 

Emergency Phone Number: 314-982-5000 Ltallinckrodt. Inc.. Science Roducir Division. P.O. Boa Ll. Firis. K Y  43061. 

ISOPROPYL ALCOHOL 
PRODUCT IDENTIFICATION; 
S)nonpr 2-proprnol; ccc-propyl alcohol; isopropanol 

FonnukCASNo.: 674-0 C 
CY Molecular Weight: 60.10 
;L 

Cbemiul Formula: (CHJ)2 CHOl1 

~1lurdour Ingredients: Not applicable. 

c 
w m m  Iw(Lwla LIQUID. IUIUICVLIt 
LH’ALLOweD OR I M U D .  AtnCIS CE”ML KERVOUS 
LYSTEM. musts i m m o t t  
Keep anmy from hut ,  sparks and flame. 
Keep ambfnr cbud.  
Use with adequate ventilation. 
Avoid brcltbing vapor. 
W u h  tbomughly after handling. 
Avoid contact with cpr ,  skin and clothing. 

3- 
If walkwed, w8kr to drink. Induce vomitinc if medical help 
b not immtdirlcly available. Never give an)lfiing by mouth to an 
unconrdwr penon. If inhaled, remow to fresh air. If not 8. breathing, give arlificial respiration. If breathing is difficult, 

oxygen. In  C8SC of contact, immediately nurh skin or eyes 
with pkntydwatcr for at least 1S minutes. In all cases call a 
phyidan. 
SEE SECTION S. 

DOT Huard Class: Flammable Liquid 
2 
I 

- 
Appearance: Clear, colorless liquid. 
Odor: Rubbing alcohol. 
Solubility: Infinite in water. 

Boilin) Point: W C  (1WF). 
Melting Point: -8PC (-128.F). 
Specific gnvity. 0.99 

Vapor Density (Air- 1): 2.1 
Vapor Pressure (mm HI): 33 @ 2O’C (WF) 
Evaporation Rate: (n-BUAC - 1) 2.83 

2 F i r e m  

Fire: 
Flammable Liquid 
Flashpoint 12% (S3.F). (ctorcd cup). 
Auloipirkn Iempcratrre: 39!7C 0. 
Rammablc limits in air, % by volume: 
I d :  2.0; uel: 12.0. 

Explosion: 
A b  llrsh point, npor-rir mix(ures arc exploriw within 
flrmmrbk lid r#(.( a b .  C8am with urns oxidin m y  
cause fire or erploslon. 

Fire Extinguishing Media: 
Water spray, dry chemkal, rkohd form, or arbon dioxide. 
Water spray may be used to keep fire crporcd containers rod. 

Special Information: 
In the event of a fire, wear full protective clothing and 
NIOSH-approved selfcontained breathing apparatus with lull 
facepiece operated in the prururc demand or other p i t h  
pressure mode. Water may be used to flush spills awry from 
CX~OSUKS and to dilute spills to non-flammable mixtures. V r p 6  
can flow along ~udacts lo distanl ignition MUKC and flash 
hack. 

- 
Stabiliw. 
Stable under odinay conditiQns d UK and stonge. Heat and 
sunlight a n  contribute to lnctabilily. 

Hazardous Dfsomposilioa Produclr: 
To& pw and nprS such as a h n  monoxide may be rckartd 
a fire involving topropyl alcohol. 

Hazardous Polymerizalion: 
Will not occur. 

lacocnprtlbllilks: 
Hut, Ikme, stmng oxidlcm, acetadchydc, chlorine, ethylene 
odde, bydrgca-plhdium combimlion, bydmpn pcro~de-rulfu 

boEylnatcL, nitloform, phosgene, oleum and pcrchlork acid. 
Kid rombhutkn, pocurf~m tefl-butoride, h p h k r o u r  rCia, 

4 Leak- 

R c m o ~  all loulpu of ignition. Ventilate a n a  of leak or 
rpiU. Oun-up peManel require protcctk dothing and 
respintoy pmtcction from nport. SmrU spills may bc 
abmrbcd 00 pper lamb m d  tnpontcd in a fume hood. Alkw 
enough time for fumcr to ckrr hood, then ignite p p c r  in a 
suiubk b a t h  n n y  froca mrnbuctlblc materiels. Contain and 
rccovcr liquid for rrckmation wbca pouibk. b q e r  spill8 
and kt sLu a n  bc collected as hurrdour waste and atomized 
in a ruiWbk RCRA appmvcd combustion chamber, or absorbed 
with bwnkulite, d y  und, earth or similar material for 
disparl as burrdous wutc in I RCRA approved facility. 

&SUE compliance with local, state and fedcnl regulations. 

- .  . 



Mallinckrod t 
Material Safety Data 

hhllinckrPdt prorides the infomation contained herein in good faith but 
maker norepresenbtion u to ih romprehensiveness or accuracy. 
Individuals receiving this information must exercise their independent 
judgment in determining its appropriatenew for particular purpose. 

Llailinckrodt malia no repracn(r1ionr. or warranties. tither cspmr  or 
Implird,ofrnerch.nubiiity. ntnc+c for a panlculsr purpose m i t h  rnpcct 13 

(he information set rorlh herein or Io lhe product to which the Infomatiom 
refers. Accordingly. hfdUackrodt will no( k rerponriblc lor damages 
rerultlng from used or reliance upon thtr information. 

4 Emergency Phone Number: 314-982-5000 Lhllinckrodl. Inc.. Science Products Division. P.O. Box LI .  h i s .  KY 4-1. 

B 
2 ISOPROPYL ALCOHOL 

PRODUCT IDENTIF ICATION: 
Synonyms 2-propanol; KC-propyl alcohol; isopropanol 

FOlmUl8 CAS NO.: 67.630 

Molecular Weight: 60.10 

Chemical Formula: (CH3)2 CHOH 

Hazardous Ingredients: Not applicable. 

PRECAUTIONARY ME ASURES 
WARhlNCl RAMMABLE LIQUID. I U R M N L  IF 
S W U W D  OR INHALED. =CIS CEKnUL tiERVOUS 

CAUSES IRRITAllON. 

Keep may from heat, sparks and flame. 
Keep container closed. 
UK 4 t h  adequate vcntilaiion. 
Avoid brathing wpor. 
Wash thoroughly after handling. 
Avoid mntad with eyes, skin and clothing. 

EMERGENCY/FIRST AID 

If wallowed, give wter to drink. Induce vomiiing if medical hzlp 
b not immcdirtely available. Never give any~l$ng by mouth to an 
unconscbus penon. If inhaled, remove lo fresh air. If not 

g breathing, give artificial respiration. If breathing is difficult, 
3 
# with plenty of water for at least 15 minutes. In all cases call a 
3 physician. 

SEESECIlONS. - DOT Hazard Class: Flammable Liquid 

9 

oxygen. In case of contact, immcdiaicly flush skin or eyes 

SECTION 1 Phvsical D a h  

Appearance: Clear, colorless liquid. 
Odor. Rubbing alcohol. 
Solubility: Infinite in water. 
Boiling Point: 82’C (Iscrr). 
Melting Point: -89T (-128.F). 
Specific gravity. 0.79 
Vapor Density (Air= 1): 2.1 
Vapor Pressure (mm Hg): 33 @ 2VC (WF) 
Evaporation Raie: (n-BUAC - 1) 2.83 

SECrlON 2 

Fire: 
Flammable Liquid 
Rashpoint: 12’C (53.F). (closed cup). 
hutoignilion tempcnture: 399T (7WF). 
Flammable limits in air, % by volume: 

Fire a n d  ExDiosion lnforrnntion 

Icl: 2.4 uel: 12.0. 

Explosion: 
Above flash point, vapor& mixtures are explosive aithin 
flammable limiis noled.rbove. Conlac1 with strong oxidizers may 
cause fire or explosion. 

S E m  O N 3  R eactivitv Date 

Stability: 
Stable under ordinary conditipns of use and storage. Ilcat and 
sunlight can contribute to instability. 

Hazardous  Decomposition Products: 
To& pw and vapors such as carbon mono*idc may be rclcoscd i 
a fire iavdving isopropyl alcohol. 

Hazardous  Polymerization: 
Will not occur. 

Incompatibilitlrs: 
Hut,  -me, stnmgoxidlen. scetadehydg, chlorine, ethylene 
oxide, hydrogen-plhdium mmbin8tion, hydrogen peroxide-sulfuric 
acid mmbinrtion. potassium tert-butodde, hjpochlorous acid. 
isocr;mates, nitroform, phosgene, oleum and perchloric acid. 

ON 4 1-ismsal Informot ion 

Rem- all sources of ignition. Ventilate area of leak or 
$NIL Clean-up personnel require protective clothing and 
respintory proteaion from v;rporr. Small spills may be 
absorbed on pper towels and eymnted in a fume hood. Allow 
cnounh time for f u m a  to Ck8r hood, then ignite papa in a 

Fi re  Extinguishing Media: 
Water spray, dry chemical, alcohol foam, or carbon dioxide. 
Water spray may be used to keep fire exposed containers cool. 

Siwcial Information: 
In the event of a fire, wear full protcciivc clothing and 
NIOSI4-apprwcd sellcontained breathing apparatus with full 
facepiece operated in the pressure demand or other positive 
pressure mode. Water may be used to flush spills au-ay from 
exposures and io dilute spills io non-flammable mixtures. Vapors 
can flow along sudaccs to distant ignition source and flash 
back. 

suitrbk loution away from combustible m&nals. -Contain and 
ICEQVSI liquid for reclamation when possible. larger spills 
a d  lot suer a n  be collected as hazardous waste and atomized 
in a suitable RCRA apprwed combustion chamber, of absohed 
with vermiculite, dry rand, earth or similar material for 
disposal as hazardous arilste in a RCRA approved facility. 

Ensure compliance with local, state and fcdcral regulations. 

NFI’A Ratings: Health 1 Flammability: 3 Reactivity. 0 --- 
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Mall i i i t~fnt l i .  I N . .  Scic tw  Prulucis Division. P 0 Boa hl. Puis. K Y  J l M l .  4 Emergency Phone Number: 3l4-9ll2-5oOO - 
A p p n n c t :  aur, cdorku la difitly yellow 
liquid. 

odor. surromting acrid. 

Sdubiliry: Infinite in water. 
Boiling Point: l22T (2WQ 
Melting Poinl: -34% (-WF) . 

Vapor Density (Ah- 1): 2-3 approximately 
Vapor PICUU~ (mn HE): 62 Q 20'C (WF) 
Cvrpontioa htc: No information found. 

spiirii o~~vi~y. 1.41 

2- 

Flm 
Nac eombwtible, but rubrrucc & a rtrong oxidizer m d  its heal 
of nrth ria 
ignition. Can rut( with metal8 to releuo hmmabk hydqen 
p1. 

Explow. 
Rcrcpl expbdvcly with aimbuatibk orpnk or readily oxidizabk 
matedab such = akoloh, t u r p o r t ~  clilrrorl, organic 
relure, mcul powder, hjdrqcr uluidc, e&. 

Flm Edlaplrbln# Medlr: 
If invdvcd in a f l ~ ,  we water rpny. 

Speclrl Informrtloa: 
Increaser the flammability of comburliblc, organic and readily 
oxidizable malerialr. In the event of a fire, w l r  full 
pmteaivc clothing and NIOS€I-appmed ccII-conlained breathing 
a ~ p l n l u 8  with f u l  fKtpkcc opcntcd in the prcrrum demand or 
other positive preuure mode. 

o@ea(s or annbutibka may c a w  

Stablllrr: 
Stabk under ofdinar), mnditionr ol use and rtongc. Containen 
may bunt when bated. 

llaurdour Dccompoaltloa Rodudr: 
When heated to dcmmpaitka, cmha todc nitmgcn oxides fumu 
and h y d g n  nhntc. Will luct with nte r  or U a m  to produce 
h a t  and toxic and COW furnu. 

llrurdour Polymcrlzmtloa: 
WIU n a  occur. 

laaunprtlblllllrr; 
A drnpmudy pomdul oddizin# a p t ,  amcenlnlcd nit& acid 
ir bwxraptibk wilb IIKSI wkureer, crpedrlll u m g  brcr, 
metank ponkn, arbidu, h y d g o  ruUide, turpentine, and 
cornbuctibk orpnkr. 

Isolate or cnclar the am d the krk  or cpill. Clean-up 
pcrumncl rbvld wear protcrtirc cktbing and rrrpincory 
equipment wicrbk for toxic or axrods lluidr or npon. 
Small %ilk Flush with n t e r  and neutnk with alkaline 
nutcrW (uxia u h ,  lime, ctc.). Scwcr with e m  water. 
b q e r  tpfllr a d  bc rbu: EkulNb dth  -8 a U l C d d ,  
pick up with absorkat a r t e W  (sand, arts WdCdI8)  and 
d b p e  In a RCRA~pprwcd waste fwty 01 IQ*cr tbe 
ncutnlhd Jumy with 
Praridc f o n d  ventilation to dissipate fumu. 

Reportable Quantity (RQ)(CWA/CeRCXA) : loo0 Ibr. 

&SUN mpl i rncc  with local, state and fedenl rcgulrionr. 

water if korl ordinancu allow. 

Ab 
NFPA Rstlngs: Ilealth: mability: 0 Reactivity: 0 Other: Oxidizer 



Effective Date: 1&21-86 Supersedes 09-04-85 

Inbolrlloo: 
kame to fmh air. I f  m bmtblng, g k  rflifiiil 
rupintiaa. If breathlag la dimcult, &m o w n .  Call a 
PhPiC- 

Inprtloo: 
DO NOT INDUCE VOMmNOl O h  large qurntitiu of 
n t c r  or milk if mmUabk. k t  give anything by mouth to 
an ulKoRItkul perron. Get mcdinl atlention immediately. 

Sun Exporum 
In cuc damtre(, Immcdbtcly biuh run with plenty of water 
for at kl l5 minutes wblk rrmwbrg caataminrtcd dothing 
and mhw. W u h  dothing kfom rewe. lhorwghly clun r h w  
before re=. Get medial rtteotiim lmmcdirtely. 

Eye Exposure: 
Wuh c y a  with plcnky of mater for a1 k l 1 S  minutes. lifting 
h r  and upper cycub occuboally. Get medial attention 
lmmcdiately. I 

NITRIC ACID, 70% 

Venlllrlloo Syrtem: 
A ryrtcm of kcrl and/or genemi cxhruct L rccomrncnded to 
employee crparuru belor the Airborne E!rpcmrr Udtr Lop 
crhrurt ventilation Ir gcncnliy preferred kcrwc it  an ooat 
the t m W a u  of the roac.mlorat a1 ib) KOUIC~, prmnting , 
dirpcrrkn of it Lato the general WOrL a m .  pk.K d e r  Io th& 
ACIOIII document, 'Indwtrirl Veathtioa, A Maod of 
RKwnmcode4 Pnicricd, mat meat edition, for dctaik 

~ 

Perrood ReapIratom (NIOSII Appnwcd) =3 
11 the TLV is *Ut a rupplid air, fuu-fwqiece 2 
rapintor, airline4 bood, or ~clfamtalned breathing a p p r n t ~ .  
Nit& add Ir an oddbr and should ao( come la mtrd with 
artridfa a d  annt tcn  that Conuln o*M&bk malcrlrlc, much 
u activated charcod. 

suo Rotcctloo: 
W a r  impcrv(ow PCO(M/K dothln& Including booy g.Jovu, lab 
coat, a p m  or a ~ m l l r  to p m n t  skin contact. 

Eye Rotectlon: 
Urc chcmial ufeky pELkr and/or a full face chkM where 
tpluhing la paaibk.Coaruc kma rbould no( k nnn wbcn 
worklagwith thit n u t c r U  
quickdnoch fadlitkr In work uea 

MainUo cyc wub fouohin rad 



HYDROCHLORIC ACID, 37% 
DUCT IDENTIFICATION; 

Synonpw Mrrktkwid 

Ponnul. CAS No.: 7647414 

Molecular W e w :  36.46 (Ira) 

llarrnkus Inpcdknu: H)ddro(cn chloride 

k 
C A ~ ~ ~ D U I ) ( I ~ D A U . ~ ~ ~ ~ ~ S U ~ :  MAY DKFATAL 
IP sw- IUM(NL IC i m w o .  iwHALAnow IMY 
U U S C  uA(Q W G C  

Do noi @et in eyes, on skin, oroa clocking. 
A d d  breathing mbc. 

Wash lbomnighly alter handling. 
Store in a tigblly dosed cmhimr. 

This  subslance is c ladr id as a POISON under the Federal Ousi ic  
PoirorACI. 

M L #  CouOIM LJQUDANDMST 

UK O* with .dcqUalC nntihlion. 

id -h mtrmiculcd ckthing promptly. - 
In case ol contact, immediately flush skin or eyes with plenty ol 
water for a i  leas1 15 minutes. I f  wallwed. 00 NO'I' INDUCI! 
VOMfflNGl 
Give large quanliticr d water or milk if availabk. Never give 
anything by mouth lo M unroasckuc penan. II irhakd. remove 10 
frak air. If not brr.thiag, 
breathing Is difkull, 
physician. 
S a  SeCnON S. 
DOT H a r d  Clru: Corrosive MIlCd8l 

arlMkbl ~ r p i ~ ~ h ~ .  If 
oxygen. In all cases call 

- 
Appcrnnce: Ckar, cdorku fuming liquid. 

Odor: Punpnl odor of h y d g n  chloribc. 

Mubilirr: lnlinitc k wttr wilb di)ht evolution ol 
heal. 

, 

wun@ Point: S3.C (l1Fp); &colmpc (20.2%) 
bok il loQc (22rp) 
M c W ~  PdnC: -74T (-lOl*F) 
spccilk O m i t  1.18 
Vbpor Density (Air- 1): No ialormrtbn lwnd. 

Vapor P m u n  (ma Ilg): 190 
Evrponth h i e :  No idonnuion found. 

ZJ'C (nr) 

ON2 F- 

Fln: 
Can m c l  with rnclak lo relcisc flammable hflmgen gas. 

E r p l o r h  
NoI mnrldcred lo k i n  crplaion hurrd. 

F l n  Ertlnplshlng Medii: 
If i d n d  in a Ore, YW water spray. 

S p d d  Inlornrlbn: 
In tho even1 of i fire, wear lull pclotc&e clothing and 
NlOSl bappprwcd Klfconlained breathing appntur  wilh lull 
laccpkce opcmted in the pressure demand or other positive 
pressure mode. 

- 
St8blllr): 
St.blr under ordinrv conditions d use and siomge. Contrincn 
may bun1 when heated. 

Hrurdour Pdyawdutlon: 
Will r ~ (  occur. 
Inromp.tlblIlllea: 
A *ma# mined aid, mncrn ln ld  hydrochloric rcid is highly 
rrwtk with rtron( baW8, melab, metal oddu, hflmriG8, 
amiWr, clrbomattr and other alkaline matedab. lncumprlibk 
with mrterlrk wch os epnidcr, sulfides, rulfittr. and 
-w. 
~ m l I  &g 

aUo-ap pcnonml should wear pmtcahrc clothing and 
rcspinto~ cqalpmnt suitabk lor toric or mnaivlc fluids or 
vmpom. Isohte orenclae the area d the krk  or spill. 
Sn31 Spills Rush with water and m u l n l i  vilh alkaline 
na leW (ro6 ash, lime, CIC.). .Sc*rr mulnlized material 
with emu mier. bqer  rpMr and bc rlrer: Ncutnlire 
with alLalkc matcdal. p&k up wilb mhrodtcnt mrlcrir( (rad.  
earlh, nrmlcalile). P d e  l omd  n n l i k t h  IO dissipate 
fumes. D h p  in I HCRA-appmurd w s t c  facility or sewer the 
ncutnlircd r lurv wilh e m s  w a k r  il I w a l  ordinrnccs atknr. 

Itcprtabk Qurntity (Rc))(CWA/<:liRCIA) : sou0 Ibs 

I?nrure rompliancc with kwal. stale and federal rcgulrlions. 



E&& Dale: W-  10-86 Supcrscdcs IM-21-85 

S t ~ l n f o r m r t l o q  

4. El(p0StJRErH WLTH EITE CIS 

I nbalatkn: 
conatutl Inbabtkp d wpwr cIn cause roP@inG choking, 
k\(kmalkm dtk me, Ih-, an4 uppr mplmtoty IKI. 
lnhilatkn d hither camntmtions may c.u~e lung drmagc. 

Ingestion: 
Comrkt !idlorin& hydmchlotic acid an cause immcdirtc p i n  
and b u m  o( the IAOYO), tbmat, aophagus and &astdntertinal 
tnd. May cause nausea, vomiting, and diarrhea. 

Skh Contack 
Conainl Cln muse rrdncu, pln, and sevcrc skin burns. 
Concednted Ioluliom QW deep ukcn and dirolor skin. 

Eye Contrct: 
(hrrdvef Vapon ate imtating and may Cause damage lo the 
cyu. Splashes maytruce rcnm bums and permanent eye damage. 

Chmalc Exposure: 
&ng-term crpaum to conccntnted vapors mry CIUK erosion of 
lcrlh. h g  lcnn crpauru seldom amur due to the conosivc 
p r o p t i a  d the acid. 

Aggmrrtlon d Rt+lrllng: Condltlonr 
Persons 4th prctdstw rkln disorders or eye disease may be 
MOR tuueptible to the cffccts of this substance. 

E 
? 

Inhalntlon: 
R e m  to fresh air. If no( breathing, @vc artificial 
rrspintion. If breathing b d i h l l ,  &e omen. Call a 
physicirn. 

Ingestion: 
00 NUT INDUCE VOMmNGl Give large quantities of 
water or milk if Milabk. Ekvrr give mything by mouth to 
D R  unconscious perron. Get malical atlrnlion immediately. 

Sun Exposure: 
In CISC o f c o n I U t ,  immcditcly nwh skin with plenty of wrlti 
for at kart 1s mhutu diik rrnraving crmtrminrtcd clothing 
and shoes. Wash Whingbt8orr rcust, Ihomughly dean rhou 
before reuse. Get mcdcd attention immcdhlely. 

Eye Exposure: 
Wash eyer 4th  plcnly of n t c r  lor at l u s t  15 minutes, lifting 
1-r md upper e).clldr occrrionally. Get medical atlention 
immediately. 

C. TOXICITY D m  (RTECS, 1986) 

On1 nl LDSO 900 mdkg (Ilflnwhlorlc acid 
concentntcd) Mutation nfcnncct cited. 

SECllQN 6 U 

Airborne Exposure Um#a 
.OS!IA Permissible E x p u r r  Umit (PEL): 
I ppm Ceiling 
ACGIII lhmshold Limit Value (TLV): 
5 ppm CcilinE 

Ycalllrtioa System: 
A system 02 lonl and/or general exhaust h remmcndcd IO kcc 
ernployre exporum bclw the A i d  p*porure limits. Laal 
crbawt ventilation k gcncnlly pmfemd kC.w it can control 
the emissions d the conurninant at iu source, pnmnling 
dispersion of f i  Into fhc p ~ n l  w r k  area. Please refer to the 
hC<IIII document, 'Industrial Ventilation, A Manuat d Ruocnn 
Pmaicu', mrc m n t  edition, for details. 

Pemnrl Respinton: (NIOSH Apprwrd) 
If the TLV k exceeded a full frrepicct chemical rrrlridgc 
r ~ 8 p h l O r  my be wrn, in pMnl, up lo 100 timer Ihe mv 01 tht 
mwdmum use cunccntnth specified by the respinlor supplier. 
whichever h ku, Alternrtivelt; cupplicd air full frctpiccc 
rrrpintor or Wined hood m y  bc wtn. 

SUO Protection: 
Rubbcr or ncopmw @onr a d  additional pmtcciion indudin8 
impenfaor boalr, apm,  or covcnls, u necdcd in a m  of 
unusurt crpaum lo p m n l  skin o f a c t .  

Eye hlcctlon: 
Use chemical ufety pLdu and/or full face shield vhcm 
sphching Ir possible. Contad k w  shwW no( k rorn when 
mrtingwitl th& material. Maintain eyx wash fountain and 
quickdrench fuilitkc in wodc aru .  

1 I millon 



Mallinckrod t 
Material Safety Data 
Emerpncy Wont Number: 314-982-5000 MdliirktoJI. Inc., kkncc Rducir Diwiricwi. P . 0  Uur hi. P A .  K Y  J M i .  

SODIUM HYDROXIDE - 
Appeanncc: White, deliquescent pclku. 

odor: odork. 

Sdubiliy: 111 r/lW gofwmtcr. 

Boiling rdrc: 1- (25m 
Mchiy Poiar: 316T (WV) 
Spccilic O d l y  (ntcr- 1): 2.13 
Vapor Dcd ty  (Air- 1): No information found. 

vapor PrruWr (ma #!I): Nt#i@k. 
h p o n t b n  Rate: NO Informalion found. 

Flm 
Noc eouidcrcd to k h e  hazard. 1101 or molten material can 
react violently with mer. 
f i n  react 4th ecnrlr metals, rucb u aluminium, to Ecnente 
flammable b y d w n  pc. 

Erplarlonr 
Notcaaridcrcd lob M crrpkrka bwd. 

Fila Exi1agulsbI.g Medlr: 
k c  any mulu suiubk for caiagulrbing runwnding fire. 
Adding n t c r  to awl& rolutba gcncnta l a 5 e  amobnu of hut. 

Spcclrl lnfomr8loo: 
In the M a l  of a fin, y u r  lull pmtccthn cblhing and 
MOStI-rppmud ulfooatrircd breathing rpprmlur with full 
facepi- opcntcd la :be pressure demand or other patithrc 
prururcmode. ' 

S L . U l l ~  
Strbk uadcr ordinary mditionr of use end rtonge. Very 
hnmcopk.  Can rlowly pkk up moirtun fmm air and ruet wi l l  
calboa dbxidc from air to form sodium crrbonatc. 

llrurdour Ikarrnporl8lon Productr: 
Sodium oddc. 

4 1- 

h u r c  compliance with local, slate and fcdcnl r r p l a t h  

NFPA hllngr: llul rmmabilitv: 0 Itcactivity: 1 

IC: 11-03-85 Supcrscder 04-01-85 SODIUM HYD 



lnbslstioo: 
R e m  to fresh air. I f  ao( bwthing, give artificial 
respintion. If bmtbing L difficult, g k  oxygen. Call a 
physician. 

Ingestion: 
DO NOT INDUCE VOMmNGl Oivc large quantiticr of 
water or milk i f  mbbk. k r  give rnfihing by moutb lo 
an unconscious pcnon. Oct medical attention immediately. 

SWn Exposure: 
In UK of matact, immediately flush rLin with plcnty of water 
for at lust 15 minutes wbik rcmovlng amlaminated clothing 
and s h .  Wash dothing h fore  reuse. (311 a physician 
immediately. 

Eye Exporum: 
Wash eyes witb plenty of water for at Iwt 15 minutes, lifting 
lomr and upper cyclids oousionally. Get medical attcntion 
immediatcly. 

C .  TOXICITY DATA (RTECS, 19M2) 

No LDSO/LCSO infornution found dating to nonnal 
rwta doccupalknal erporurc. Initation data: Skin, 
rabbit: 50 mg/24H SMre 
mg/24II Scvcrc 

Eyc, rabbit: SO 

Alrborne Exposure Umlts: 
-0SliA Penniuiblc Erporure Umit (PEL): 
2 mg/m3 (TWA) 

-ACGIR 'fhmhold Limit Value (TLV): 
2 mg/m3 (ceiling) 

Ventllstlon System: 
A ryctcm of loul and/or gcneral exhaust i s  recornmcndcd to kc1 
employee c x p o s u ~  below the Airborne Exposure limits. Loa 
erhaurt ventilation & generally ptcferrcd beaus i t  can control 
the e m k h  of  the conlaminant at i ts  source, preventing - 
dispcaion of i t  into the general work area. P l c a ~  refer t 4 h c  
ACGIII document, 'Industrial Ventilation. A Manual of f 
Recommended P n a i c d ,  most mcnt edition, for details.! 

E Perwnol Rtsplraton: (NIOSfl Approved) - 
I f  the TLV & exacdcd, a dust/mist respirator with chcrnidl 
gogglcc may be vorn, in  general, up to ten timcs thc TLV.~I I I  
respintor supplier for limitations. dtcmativciy, a suppliQ air  
full facepiece tapirator or airlined h d  may be worn. 

SWn Protectlon: 
Wear impembus protcctk clothiiig. including boots, glows, I d  
coat, apron or ccAnralL to prcvcnt skin conuct. 

Eye Prottctlon: 
use chemical u fc ly  pgglcs and/or a full fncc shicld where 
splashing & pariblc.Cocltact I c w  should not be worn d e n  
worlJng 4 t h  this material. 
quickdmnch facilities in work area. 

5 

Maintain eye wash fountain and 

N 7 w i n 1  n I n f o r m w  

Kcep in a tightly claccd mntaincr.Protcd from 
physical damage. Store in a -l,dry, ventilated nrca away from 
m u m  of hut ,  mouturc and inmmpatibilitier. Always add the 
caustic to water while stirring n e w  thc reverse. 

....................................................... 0 ,  

MC 
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Chorical N a n  Load n8t. 3/23/92 

DOT Wcrw/U.U. Uo. 2291 Job M. UlY8.00 

CAI htlb.~ 1439-92-1 

Vors~huoron mrck Indoa Iasardlino Chris fool. 1 x 1  

symmtour Acute: s t o u c h  distress, vori t ino.  diarrhea. b l u r  s too l ,  ho&acho, dissinors, r t a l l i c  
t..t. 

chronic: u c l o  wo~kmo~r, j o in t / auc ro  painr i n m  omia ,  con .  -8th 
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ecolo9F .Dd aD.iroa.eat, iDC. 

o p C ••• ICALS 

~.IL1~.l l .... __ ~~~.~~ ______________________________ __ 

.... /11 ••• /'I~, 

.. f.reeca. CODS.ltad (circlal: 

.IO •• /D!RA .ockat Guida 

~oaic aDd •••• rdoua .afaty KaDaal ~ otIl.r: 

10 cnt 20 

.1u.bua 

aoUel solubility (820) iDsolubl. 

.. Ia.b hiDt V.por 'ra •• ara/DOasity 0_ 

Specific Gr •• ity 

IDCO..atabilitia. 

11.l4 R/A 

StroD, oaidi.ar., hydro,aD p.roaido, .cids 

atolo,ical 'ropertia.: 

.100 .,/!l .u. Odor/Odor '!'br •• bold 

IDLII 700 !l4J!al 

20'7.2 

IoUiDq 'oiDt 

Pl ..... 1. Liait. 

.. t(JllOus. 

• 
(7~1. II) 

llU .. 

RI! 

C.rciD09·n IlUt.qan ---.....;. 
.. elioIOlic.l Propertia.: 

.andli!! &aco ... ndatioD.: ('er.on.l protacti.a .... ur •• , 

5 .,(.1 high .fficieney p.rticul.t. r •• pir.tor: otbar concaDtratton.- SCBA: 8.oid akiD contact or 

in,..Uon. 

Monitori!! .aco ... ndation.: 

Diapo.al(!a.ta Tr.at .. nt: 

•• alth .... rds and "ir.t Aid: 

1", Gi .. wat.r, iDduc. voaitin!, Dedic.1 .tt.atioD i-..diat.ly: IB8: .... to fra.b .ir, Dedic.1 

.tteeti .. : Del: w.sb with .o.p .nd w.tar pro.,tly. 

~.I 

recycled paper 2SQOUb ...... 14 .. ' Dnd f"fl"ir .. nmconl 



ecology and onvironmont. inc. 

H A X A P D  L ~ A L U A ~ X O ~ ~  O F  C H L I I I C A L S  

Chomical I a n  Cyanid. Da t -5LO 2/9 2 

DOT Iaro/U.tJ. No. 1680/1689 

CAS Numbor 151-50-0/143-33-9 

Job No. 

Roforoncoa Conaultod (circlo): 

NIOSH/OSRA Pockot Guido Vwachuoron Morck Indox 

Toxic and Rasardous Safoty Manual ACQlH othor : 

Rad Roalth Handbook NCILP 65 10 CTR 20 Handbook of Chomistry and Physics 

Harardlina Chris (vol. 11) 

Chemical Proportios: (Synoayra: Potasaium cyanid./ sodium eyanido 1 

Chomical ?ormula . KClf/HaCM Molocular Woiqht 65.1/49.0 

Physical Stat. s o l i d  Solubility (H20) 72/58 % Boiling Point ?/272S0?? 

Tlash Point NA Vapor Drossuro/Donsity 0 I. Frooring Point NA 

Spocific Gravity 1.55/1.6 Odor Charactoristic Flauablo Limits Non 

Incompatabilitioa Acids, oxidirors, acid salts, chloratos L nitratos 

Biological Proportioa: 

TLV-TWA 5 mq/m 

I O U  R u u n  Aquatic 50 ppm 

Rout. of Exposuro Inb8htiOn, Ingostion, Dormal 

PEL 4.7 ppm Odor/Odor Throshold bittor, almond-liko 3 

Ra t/Mous 

Carcinogen - Tor at oqon -- Mutaqon -- 
Radiological Proportios: 

Handling Roeonondatioss: (Poraonal protoctivo aoasuros) 

modifiod Lovol D with qlovos and tyvok at tho miminium. 

Monitoring Roco.oondatfons: 

OVA/Unu/ Hini Ram 

~~~~~~~~~~~ 

Hoalth Aaxards and Tirs t  Aid: 

I=: Givo wator, indue. vomiting, modical attontion immodiatoly; XIOH: move to frosh air, nodical 

attantion: DER: wash with soap and wator promptly. 

Sympt oma : Acuto: StOmCh distross, vomiting, diarrhoa, black stool, hoadacho, dirsinoss, motall~c 
tamto 

Chronic: m I 8 C l O  woaknoas, joint/muaclo pain, insomnia, coma, doath 
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ocologl, .ad onviroamont, inc. 

I ~ A ~ A R D  E V A L W A T I O B  o r  C B S ~ I C A L S  

Chorical l a n  1,l,f-Trichloroothano mt. 3/23/92 

Job lo. DOT L B 0 f l . W .  lo. 2831 

CAO I)rub.r 79-00-5 

Carcimogon X T0.8tOg.n mtagon 

Radiolopica1 Proportio~: 

~~ ~ 

lronitortnq R.comad8tionB: 

OVA or Blhl with tho 11.7 oV probo. 

mbky) mid mvinbnment recycled paper 



ocoloqy and onvironmont, inc. 

E A X A R D  E V A L U A T I O N  0 1  C E I J I I C A L S  

Chomical Mar0 Trichloroothylono Data 3/23/92 

DOT naw/u.n. i o .  1710 Job No. vf16000 

CAS Nuurbor 79-01-6 

Roforoncos consultod (circle): 

NIOSH/OSHA Pockot Guido Vorschuoron Morck Indox Hasardlino Chris (Vo l .  11) 

Toxic and Harrrdour Safoty hnual ACGIH Othor: 

Rad Hoalth Handbook NCRP 6 5  10 C?R 20 Handbook of Chomirtry and Physics 

Chemical Proportios: (Synonyms: Trichloroothono 1 

Chemical ?ornula C12C = CHCl Holocular Woight 1 3 1 . 3 9  

Physical Stat. Liquid Solubility (HIO) 0.1% boiling Point 8 7 * ~ 1 1 6 9 * ? )  

Flash Point 90.F Vapor Prosruro/~onsity 1 0 0 ~  Froosing Point -86 .4QC(123°?)  

SpOCifiC Gravity 1 . 4 6  odor Charactoristic 50 ppm F l r ~ ~ a b l o  Lirits 4 1 1 ,  11% 

Incompatabilitios Choaically rctivo motals (barium, lithium, sodium. maqnosium, titanium) 

Bioloqical Proportios: 

TLV-TWA 50 ppm, 270 mq/m3 PSL LOO ppm Odor/Odor Throshold Chloroform-liko 

IDLtl 1,000 ppm R w n  857 mq/kq Aquotic -- Rat/nouso 4 , 9 2 0  mq/kq 

Route of Exporuro Inhalation, ingestion, dorral contact 

Carcinogen TOr8tOgOn Nutagon 

Radiological Proportios: 

Randlinq Rocomadations: (Pormonal protoctivo moamuros) 

IBpOt8Oabh clothos, qlovos, and boots: .yo protoction ffaeo shields): rospirators with organic vapor 

cartridgo. at lovols of 50 ppm: S C M s  at lovols of 1,000 ppm 

Honitorinq Rocomndations: 

Poriodic oxamination should includo tho skin, rompiratory, cardiac, and contra1 and poriphmral norvous 

systoms, and livor and kidnoy function 

Disposal/Wasto Troatront: 

Inciaoration: mix with another combustiblo fuol--must assuro comploto eonbustion to provont tho 

formation of ph0Bq.n.. 

Hoalth Hazards and ?irst Aid: 

Ronovo from oxposuro: porforr artificial rospiratLon i f  noodod: wash skin with soap and wator: irrigato 

.yo8 vith wator: indue. vomitinq i f  swallowod. 

symptom. : m t o :  Irritating to oyoa, no$., and throat; nau.08: vomiting; difficulty broathing: loss  

Chronic: Contra1 norvous systoa doprossion, cardiovascular damago: livor and kidnay damqo; 
o f  consciouanoss 

doublo vision; blindnoss: loss of coordination: loss of sonso of sm011: anxioty 
113 



ocoloqy and anvironnnt, inc. 

U A S A R D  r v h c v a ~ x o m  o r  C ~ I I I X C A L S  

Chomical N a n  nothy1 Ethyl Kotono Dato 5/23/92 

002 lhDo/U.N. No. 1193 Job No. 

CAS hub.r 78-93-3 

Rofarancas Consultod (eirclm): 

IXOSUOSBIL Pockat Ouida Varmchuaron Harck Indax 8asardlin. Chris ( V O l .  1 x 1  

Toxic and Ilasardoua safety r(.nrul ACQIB Othmr : 

Rad # d t b  Handbook a m  6s io m 20 Bandbook of Qarfstry 8nd Physics 

Chodcal Proportioa: ( S y n o q n :  @lU, I-Butmona, ~ t hyl wthyl katow, -thy1 othgl ketone ) 

Phymical Stat. liquid solubility (nto)  2a a Boiling Point E O  r 

r1a.b ,oint 16 ? Vapor Promauro/~enmity 71 n rraosing Point so r 

Spacitic Gravity 0.81 OQr Charactatistic 16 ppm Ilanablo Limits I B  c h a m  

1nco.p.tabilitiom Stronq oxidisora, 8rfnaa. a r w i a ,  inorpanic acids, caustfca. coppar, iSOcy8n8t*Sr 

- 

pfridinaa 

Bioloqical Propartios: 

TLv-m 200 pp. P m  200 PPI Odor/Odor Thrashold mint or 8 C O t O n e -  like 

IDLE 3000 ppD mmma m a t  ic Ratfllouso 2737~q#kg 

Route of Ixpomuro Iaqamtion, Inhalation, m-1 

C8tCf8Og.n Ta ratogon m ?tutag.n 

Radiological Proportiam: 

a m i n 9  Roconendationa: (Pormoaal protective warnutas) 

API: in dusty/vindy conditions or knora high concantratioas 

Hoaitorinq Racowadationm: 

OVA or M)II vith 10.2 OV probo. 

Diaposalmsto fraatmt: 

Iloalth Ilasards 8nd Ifrat Aid: 

ISM L IIO: movo to fresh air: do not indue. voritinp: seek ndfcal attantion promptly: 

D I I r  uamh vith soap 8nd vator. 

symwton: Acota: couqb: cbaat pain: tomr: indocision: haadacho: uomk: frrition o f  yom and skin 
dissiaoam: nausea 

Qronic: d. rutitis 
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ecology and environment, inc. 

~ A X A R D  E V A L U A T I O ~  o r  C B L H X C A L S  

Chorical Name Toluene Date 3/23/92 

DOT Name/U.l. No. 1294 Job NO. UR8000 

CAS lumber 108-88-3 

Reference# Consulted (circle): 

NfOSH/OSHA Pocket Guide Vorschueren Merck Index Harardline a r i a  (Va l .  11) 

Toxic and Hasardou8 Safety nanubl ACafH Other: 

Rad Health Handbook Nclp 65 10 CIR 20 Handbook of Chemistry and Physics 

Chemical Propettiem: (Synonym: Methyl bonrene, Toluol, Phony1 methane 1 

Chemicbl Formula C+ Uolecular Weight 92 

Physical State Colorlemm Liquid Solubility (H20) O.OSq/lOO H20- Boiling Point 23i.r 

Plash Point 4 0 V  Vapor PreSmUr./DenBity 22- ?rearing Point -139V 

specific Gravity 0.8669 odor Characteristic 0.2ppm rlaruble Limit. 1.3% - 7.1% 
Incompatabilitios Strong Oxidirerm, HNOj, H2SOG02, Peroxidom, Heat 

Biological Propertios: 

TLV-TUA 100 ppm OIL 200 ppm odor/odor Thremhold Benaene-Like 

IDWI 2,000 ppm H w n  IHL TCLD - 200 ppm Aguatic 96:lOO-10 ppm Rat/noume 4000 ppm 

Route of Exposure Inhalation, Ingestion. Dermal Contact, Eye (Ocular) 

Carcinogen Experimental 

R8diOlOgiCal Propertiem: 

Teratogen Experimental Uutagen Experimental 

~ ~ 

Handling Recomndationm: (Per8onal protective neamuros) 

Impervious clothing, Viton glover, facomhield respirator w/organic vapor cartridge UP to 1000 PPm, 

,1000 ppm use APR with chemical cartridge: 2000 pp.-SCBA 

Uonitorinq Recomndationa: 

Disposalflamte Treatment: 

Concontratad: incineration; dilute dimcharge to municipal sever after primary treatment, incfnaratfon 

for dilute organic mixture 

nealth Hamardm and rirmt Aid: 

rlumh aroa with vater and vamh with soap; move to fresh air if inhaled: if swallowed, do not induce 

vomiting. Contact phymician immediately. 

sy8ptomm : Aeute: Dissinemm, fatigue, naumea, headache, vomiting, irritates eyes, driem skin 

Chronicr lonm mrrou, depremsion, detattinq o f  skin, dermatitis, kidney and/or liver 
damage if inqeated 
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~~~~~ 

Cho~ic8l Xy1.n. D8tO 3/23/92 

DOT l t a w / U . R .  No. 1307 Job lo. U.#OOO 

CAI hlrb.r 1330-73-0 

nv-Tm 100 ppm ?IL 100 ppm 

I D m  1,000 ppm Buvn InL KL 0-200 pp1 -tic 

llonitoriaq Rwcomndation*:  



ecology and environrent, inc. 

E A X A E D  S V A L U A T I O ~  O ?  C E I I N I C A L S  

Chemical Naw PCBs DatO 3/23/92 

DOT Name/U.tJ. NO. v102315 Job No. UH6000 

CAS 19urb.r 1336-36-3 

Roforencea Consultod (circle): 

tJIOSH/OSHA Pocket Guido Verschueron florck Indox Haxardline Chris (1701. 11) 

Otbor: Chemtox data Toxic and Iiaxardous Safety U~1tt.1 ACQIH - 
Rad Hoalth Handbook l?m 65 10 CIR 20 Handbook of Chemistry and P b y s i c s  

Chemical PrOpOrtiO8: (SponylSS Aroclor 1254, 1221, 1232 ,  1242, 124s. etC. 

Chemical rotmula s12gg12 ( ~ p p r o x )  flolocular weigbt 326 

Physical State Liquid Solubility (H20) Insoluble Boiling Point 617. to 6 9 l V  

flash Point 431.3Or Vapor Prossuro/D.nsity 0.001 m~ rreosing Point - 2 V  

Sp~cific Gravity 1.3 - 1 . 6  Odor Charactoristic rlanable Limits 

Incompatabilities Strong oxidixors 

Biological Propertiom: 

TLV-TWA 1.0 pg/m odor/Odor Thro8hold mild hydrocarbon 3 PXL 0 . 5  mg/m 3 

lf-n Aquatic R8t/MOUSO 3 IDLH 5 mg/m 

Route of Sxposuro 

Carcinogen X Teratogen Mutagon Suspect 

Radiological Propertias: 

~ ~~~~~~ ~ ~ 

Handling Recommendations: (Porsonal protoctive measures) 

Impormoablo clothing, gloves, taco shiolds. Use noopreno, butyl rubbor, raranex. 

Monitoring Recouondations: 

Disposal/Waste TreatBeat: 

Stor0 contaminated clothing in closod containor until discarded or laundared. 

Realth Haxards and rirst Aid: 

Skin or eye contact - flush with watoc for at least 15 minutos. 

sy8ptou: Acute: Zrritator eyer and skin: jaundico, dark urino: chloracno; nausor: vomitinq. 

Chronic: Liver damage. 

~is~rosooo:or 
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Section 3.0 -- Project Summary 

Work Plan Group: P 
Site No. : 38 
Site Name: Building 71 
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 HNu/OVA Surface Emission Survey 
X Radiation Survey - 

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

EM-34 - EM-31 - 
- Magnetometry 

X Habitat/Biota Survey - 
Asbestos Survey - 

X Hydrologic Assessment - 

Ground Penetrating Radar 
Seismic Refraction 
Seismic Reflection 

- 
- 
- 

- Very Low Frequency 
Analytical Screening (check all that apply): 
- Field Analyses: 
- Soil Headspace Analyses: Planned Number of Samples - 

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

PLANNED NUMBER OF SAMPLES CATEGORIES OF ANALYSES 

Surface Water - 
16 - Sediment 

- Soil 

Groundwater - 
Duplicates - 1 
Trip Blanks - 
Field Blanks - 
Rinsate Blanks - 

- Other 

- X Volatile Organic Compounds 
- X Polynuclear Aromatic Hydrocarbons 
X Phenols - 

Organophosphorus Pesticides 
Chlorinated Herbicides 

- 

Carbamates - 
- X Pesticides/Polychlorinated Biphenyls 
- X Total Recoverable Petroleum 

Hydrocarbons 
X Metals - 

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

Phase I -- Characterization 

PLANNED " B E R  OF SMPLES 
3 

2 

1 Field Blanks 
Rinsate Blanks 2 

Preservation 
Blanks 

Surf ace Water - Air - Duplicates - 
- Biota: Trip Blanks - Sedimen t 

Soil 2 1  Flora 
7 Fauna 
- - - 

- - Groundwater - 

1 - 

CATEGORIES OF ANALYSES 
- X Purgeable Aromatics 
- X Purgeable Halocarbons 

X Pesticides 
- X Polychlorinated Biphenyls 
X Total Recoverable Petroleum - X Base/Neutral Extractables - 

Hydrocarbons 
X Metals - X Acid Extractables - 

Polvnuclear Aromatic Hvdrocarbons X Cyanide 

Additional analytical categories are 

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

(water only) 
- X Total Kjeldahl Nitrogen 
- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

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

(NASP]UH8000:T0290 
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identified below: 

- x PH 
X Percent Moisture 
X Grain Size 
- 

X BTU Content - 
X Ash Content 
X Total Halogens 
- 
- 
X Sulfur - 
X Ignitability - 
- X Cation Exchange Capacity 

ecology end environmenc 
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Section 3.0 -- Project Summary  (Continued) 

Phase I1 -- Characterization 

PLANNED NWlBER OF SAHPLES 
- Ai r - Surface Water 

Sediment 4 Biota: - 
Soil 12 - - Flora 

- 3 Fauna - Groundwater 

3 Duplicates 
3 Trip Blanks 

Field Blanks 2 

Rinsate Blanks 3 

Preservation 
1 Blanks 

- 
- 
- 
- 

- 
CATEGORIES OF ANALYSES 

X Herbicides 
X Pesticides 

- X Purgeable Aromatics - 
- X Purgeable Halocarbons - 
- X BaseINeutral Extractables - X Polychlorinated Biphenyls 

X Total Recoverable Petroleum - X Acid Extractables - 
Hydrocarbons 

Polynuclear Aromatic Hydrocarbons X Metals - - 
- X Dioxins - X Cyanide 

X Sulfide - X Organophosphorus Pesticides - 

Additional analytical categories are identified below: 

X Chemical Oxygen Demand - X Gross Alpha (water only) - 
- X Gross Beta (water only) - x PH 

X Percent Moisture - X Gamma Scan (water only) 
X Grain Size - X Total Organic Carbon 
X BTU Content - X Hardness (water only) 

- X Alkalinity - X Ash Content 
- X Total Suspended Solids (water only) X Total Organic Halogens 

- 
- 
- 

- 
X Sulfur - X Total Kjeldahl Nitrogen - 

- X Ammonia Nitrogen - X Ignitability 
- X Orthophosphate Phosphorus - X Cation Exchange Capacity 

X Sulfide - X Dissolved Oxygen (in field) - 
- X 5-day Biological Oxygen Demand 
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Section 4.0 -- Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 

of the GQAPP. Site-specific designated personnel and their responsibilities 
are listed below: 

Site Manager: 
TeamITask 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 -- QA/QC Objectives for Measurement Data 

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

I 
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Analy t e Media Method No. A P C DL 

Laboratory Screening Analyses* 
Volatile Organic Compounds S/W -- N/M N/M N/M N/M 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 
Laboratory Analyses 
Gross Alpha 
Gross Beta 
Gamma Scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides 6 PCBs 
Total Recoverable 

Petroleum Hydrocarbons 
Dioxins 
Organophosphorus Pesticides 
Herbicides 
TAL Metals: 

Hydrocarbons 

Hydrocarbons 

Aluminum 
Ant imony 
Arsenic 
Barium 
Beryl 1 ium 
Boron 
Cadmium 
Calcium 
Chromium 
Cabal t 
Copper 
Iron- 
Lead 
Magnesium 
Manganes e 
Mercury 

I 

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

W 
W 
W 

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

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

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

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

TBD 
N/M 
N/M 
N/M 
N/M 
N/ M 
N/M 
N/M 
N/M 
N/M 

EPA 900.0 N/M N/M N/M N/M 
EPA 900.0 TBD TBD TBD TBD 
EPA 901.1 TBD TBD TBD TBD 
EPA 82401624 N/M N/M N/M N/M 
EPA 82701625 N/M N/M N/M N/M 
EPA 80801608 N/M N/M N/M N/M 

EPA 418.1 N/M N/M N/M N/M 
EPA 8280 TBD TBD TBD TBD 
EPA 8140 N/M N/M N/M N/M 
EPA 8150(Mod)/509B N/M N/M N/M N/M 

EPA 6010 
EPA 6010 
EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 
EPA 6010 
EPA 6010 
EPA 7471/7470 

N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M NI’M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/H 
N/M N/H N/M N/M 
N/M N/M N/M N/M 
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Analyte Media Method No. A P C L 

Nickel S/W EPA 6010 N/M N/M N/M N/M 
Selenium 
Silver 
Sodium 
Thallium 
Vanad i um 
Zinc 

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

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

Demand 

Field Parameters 

PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

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

W 
W 
W 
W 

EPA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

EPA 9010/335.2 
EPA 376.1 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.3 
EPA 365.2 

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

EPA 1010 
EPA 9081 

ASTM D-129-64 

150.1 
120.1 
170.1 
EPA 360.1 

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

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

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
TBD 
N/M 
N/M 

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

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

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
TBD 
N/M 
N/M 

75/125 35 

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

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

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

N/M 
N/M 
N/H 
N/M 
N/M 
N/M 
N/M 
TBD 
N/H 
N/M 
95% 

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

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

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

N/M 
N/M 
N/M 
N/M 
N/P 

:;e 
TBD 
N/M 
N/M 
100 
mg/kg 

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

Notes: S = Soil and/or sediment. 
W = Groundwater and/or surface water. 
N/M = No Modifications from GQAPP. 
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. 
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Section 6.0 -- Fieldwork and Sampling Procedures 

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

No Modifications 

Section 7.0 -- Sample Custody 

Sample custody procedures are presented iq Section 7.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

. Section 8.0 -- Calibration Procedures and Frequency 

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

No Modifications 

Section 9.0 -- Analytical Procedures 

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

No Modifications 
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Section 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 

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

Aud i t Type Prequency/Date Description 

To Be Determined 

[NASP]UH8000:T0290 
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Section 13.0 -- Preventive Haintenance a 
Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

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

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

No Modifications 

Section 15.0 -- Corrective Action 

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

No Modifications 

Section 16.0 -- Quality Assurance Reports to Hanagement 

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

No Modifications 
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Appendix A -- Additional Personnel Biographies 

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

To Be Determined 
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APPENDIX I) 

TERBATENBD AND ENDANGERBD FLORA AND FAUNA 
ASSOCIATED WfTH NBS PENSACOLA 

D-1 

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



b status 

Base FGFWFC USFWS 
Sciantif ic N a n  Common Name statu*. (or IDA) Habitat 

rxsHIs 

Acipensar oxyrhynchus 

A u o c  ryp ta asp re 1 1 a 

Etheostoma histrio 

Fundulus jenkinsi 

Lepisosteus spatula 

Moxostoma carinatum 

A l I P B I B u l S  AnD PpPTXIgS 

Alligator mississippiensis 

Caretta caretta caretta 

Chelonia mydas mydas 

Dermochelys coriacea 

Drymarchon corais coupori 

Eretmochelys imbricata 

Gopherus polyphemus 

Graptemys pulchra 

Lepidochelys ke.pi 

Rana areolata aesopus 

Macroclenys temmincki 

--- 

- 

Atlantic sturgeon 

Crystal darter 

Harlequin darter 

Salt marsh topminnow 

Alligator gar 

River redhorse 

American alligator 

Loggerhead turtle 

Green turtle 

Leatherback turtle 

Eastern indigo snake 

Hawksbill turtle 

Gopher tortoise 

Alabama map turtle 

Atlantic ridley turtle 

Florida gopher frog 

Alligator snapping 
turtle 

M 

U 

U 

P 

U 

U 

R 

M? 

M? 

M 

P 

M? 

P 

U 

M? 

P 

SR 

ssc 

T 

ssc 

ssc 

ssc 

ssc 

ssc 

T 

E 

E 

T 

E 

ssc 

ssc 

E 

ssc 

ssc 

u R 2  

u R 2  

T(S/A) 

T 

E 

E 

T 

E 

UR 1 

E 

m i 2  

u R 2  

Gulf coast, estuarine 

Fresh water 

Fresh water 

Salt, fresh, brackish waters 

Brackish, fresh, salt water 

Fresh water 

Swamps, marshes. ponds 

Marine, coastal 

Marine, coastal 

Marine, coastal 

Open areas near water 

Marine, coastal 

Sandy coastal plains 

Swamps, streams, marshes, ponds 

Marine, coastal 

Sand hill communities 

Swamps, marshes, ponds 

l 4 [ ~ ~ P I U W B O O O : T 0 2 9 0 / 1 8 8 8 / 2  

Key at end of table. 



Tablo W d i x  D (Coot. ) 

b status 

Sciontiiic th.0 Common Namo 
corwrc u s m  
(or FDA) 

~~ 

Habitat 

Mustola vison lutonsis -- 
P O C O ~ S C U S  po:ionotus 

tr  smyllops s 

Trichochus manatus 
lati cost r i .  

DIRDS 

Charadrius aolodus 

Charadrius aloxandrinus 

Dondroida dominica 

Dondcoica ki rt landi i 

Haonatopus pallirtus 

Cgrotta rutoscons 

Egrotta caoruloa 

Cgrotta thula 

Gcus canadonsis pcatonsia 

- Falco poroqrinus tundriua 

stodda rdi 

- 

?.lCO Sp.KVOCiUS pbUlUS - 
Haliaootus loucocophalus 

Pandion haliaotus 

Polocanus occidontalis 

- 

Florida mink 

Pordido Koy beach 
mouso 

Wost Indian manatoo 

Piping plovor 

Snowy plovor 

Stoddard's yollow 
throatod warbler 

Kirtland's warblor 

Amorican OySt~rcbtch~t 

Roddish ogrot 

Littlo bluo horon 

Snowy ogrot 

?lorid. sandhill ccano 

Arctic poroqrino falcon 

Southoastorn kostrol 

Bald oaglo 

osproy 

Brown polican 

U 

N/A 

N 

P 

P 

P-u 

U 

U 

P-u 

P-u 

P-u 

U 

?I 

R 

P-u 

R 

R 

T 

E 

T 

T 

E 

ssc 

ssc 

ssc 

ssc 

T 

E 

T 

T 

ssc 

ssc 

UR 2 Torrostrial habitats 

E Boach dunos 

E AtlbntiC and Gulf coasts 

T 

un 2 

UR 2 

Opon, dry, sandy bmachos 

Opon, dry, sandy beachor 

Woodod habitats 

E 

UR 2 

T 

UR 2 

E 

Wooded habitats 

Coastal habitats 

Froshwbtor/coastal wotlands 

Froshwator/coastal wotlands 

Froshuator/coastal wotlands 

Froshwa tor YO t lands 

Wintors on coasts 

opon pino torosts, cloarinqs 

Pin. forosts/coaatal habitat 

N0.K WatOC 

AC Hanqrovo troos, coasts 

14[NASPJUH0000:T0290/1681/2 
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. Table Appondix D ( a n t . )  

b Status 

Bas0 CGPWPC usms 
Scientific Bane Common Mama statusa (or FDA) H8bitat 

Picoides borealis 

Vernivoca bachnanii 

Campephilus principalis 

Sterna antillarum 

Mycteria americana 

Rostrhanus sociabilis 

IHVERTEBRATES 

Copris gopheri 

Chrysopsis gossypina 
cruiseana 

Drosera internedia 

Epigaea repens 

Kalmia latifolia 

Lilaeopsis carolinensis 

Lilium iridollae 

Pinguicula planifolia 

Polygonella macrophylla 

Rhododendron austrinun 

Red-cockaded woodpecker 

Bachmann's Warbler 

Ivory-billed woodpecker 

Least tern 

Wood stork 

Snail kite 

Scarab beetle 

Cruise's golden-aster 

Spoon-leaved sundew 

Trailing arbutus 

Mountain laurel 

Carolina lilaeopsis 

Panhandle lily 

Chapman I s but to rwort 

Large-leaved jointwe 

Orange azalea 

d 

P-u 

U 

U 

U 

U 

U 

T E 

E E 

E E 

T 

E E 

E E 

E 

T 

E 

T 

E 

RE 

UR 2 

UR 1 

UR 2 

UR 2 

u R 2  

Cavity nests/old pine stands 

Wooded habitats 

Wooded habitats 

Coastal habitats 

Freshwatec/coastal wetlands 

Freshwater/coastal wetlands 

Associated W/gopher tortoise 

Coastal dunes 

Aquatic habitats 

Dry, acid, sandy soil 

Rich, moist, shady woods 

Black, mucky soils 

R T UR 1 Sand pine-oak s c n  

U E 

b 

UR 5 Moist, woody habitats 

14[NAsP~UH80OO:TO290/1888/2 
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Tablo Appndix D (Coat. ) 

Sciontitic Namo Couon Naro nabitat 

Sarraconia loucophylla White-top pitchorplant R E Opon acid bogs 

Sarraconia Swoot pitchorplant U E u R 2  Acid bogs/slash pine woods 

Stowartia malacodnodron Silky camollia U E Slopos of woodod ravines 

Koy : 
a Status of rpocior on tho Ponsacola facility: 

R = Roridont. 
n - nigrant. 
SR SU8QOCtod coridont. 
P = Porriblo roridont duo to availablo habitat; sucvoy roquirod. 
U - Unknown, rurvoy roquirod. 

lot oxpoctod to occur on tho NAS Ponaacola facility. 

and fodoral statui: 
= Endangorod. 
= Throatonod. 
= Throatonod duo to ririlacity i n  appoaranco. 
= Agoncy concern; not currontly liatod or a candidat. for lirting. 
= Undor roviow for  fodoral listing with substantial ovidonco indicating at loart romo dogcoo of biological vulnorability and/or 

= Undor roviow, inrufficiont biological data availablo. 
= Candidato rpocior but taxa har provon to bo BOIO widorproad than proviously boliovod and/or thoso rpocior that aro not subjoct to 

= Clorida Do~artmont of Acrriculturo. 

throat. 

any idontifiablo throat. 

F Q W C  = Florida aaio  and ?rorhwitor Firh Couisrion. 
US?US = U.S. ?ish and Wildlifo Sorvico. 

Soucco: Ecology and Environmont, Inc., 1992 aftor Florida Natural Aroas Inventory 1988.  
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