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1. INTRODUCTION 

The purpose of this work plan is to outline the procedures and 
methodologies to be used in conducting a Contamination Assessment/ 
Remedial Activities Investigation' at the Rifle Range Disposal Area 
(Site 8) and the Refueler Repair Shop (Site 22) located at the Naval Air 
Station (NAS) in Pensacola, Escambia County, Florida. This work plan 
has been prepared by Ecology and Environment, Inc., (E 6 E) for the 
Southern Division, U.S. Navy, Naval Facilities Engineering Command, 
under Contract No. N62467-88-C-0200. The work plan has been developed 
based on information and file documents provided by the Navy and on 
information gathered by E & E during preliminary site inspections 
conducted in January 1989. 

E 6 E has developed a phased approach for performing the NAS Pensacola 
site investigations. Phase I (Field Screening) is directed toward 
identifying the principal area(s) and primary contaminants of concern at 
a site, thereby providing a mechanism for focusing of the sampling and 
analytical efforts during subsequent phases of the investigation. Phase 
I1 (Characterization) is directed toward the formal confirmation and 
quantification of the full spectrum of site contaminants (if any), 
thereby allowing determination of whether further investigation is 
warranted. Thus, the necessity of implementing phases I11 and IV 
(Extent Delineation) will be dependent on the results of phases I and 
11. Phases I11 and IV, if required, will be directed not only toward 
fully identifying the horizontal and vertical extents of contamination, 
but also toward providing the quantitative data base necessary to 
support the screening and evaluation of potential remedial alternatives. 
The main objectives/advantages of this phased approach are as follows: 
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o Efficient identification of those sites where environmental 
contamination has actually occurred as a result of past 
and/or present operations, thereby allowing non- 
contaminated sites to be eliminated from the program in the 
most environmentally sound, cost-effective, and timely 
manner possible; 

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

o Early screening of potential r e d i a l  alternatives, which, 
in turn, allows critical parameters necessary to the 
evaluation of these alternatives to be incorporated into 
the analytical program in later phases of the 
investigation. 

It is anticipated that some of the NAS Pensacola sites may not require 
investigation beyond Phase 11, and hence will comprise Contamination 
Assessment-type investigations. On the other hand, sites which have 
documented contamination will likely require the additional phases of 
vork, and hence will comprise a full-scale Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) Remedial Investiga- 
tion (RI)/Peasibility Study (PS). POL simplicity, the investigations 
for all NAS Pensacola sites will be referred to as contamination 
assessment/remedial activities investigations. 
site investigations that do not require study beyond Phase I1 will be 
incorporated into a contamination assessment report. If 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 PS. 

The final results of 
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2. SITE DESCRIPTION 

2.1 Site 8--Rifle Range Disposal Area 
The Rifle Range Disposal Area (Site 8) is located in the area now 
occupied by Building 3561 (see Figure 2-1). 
area approximately 550 feet by 163 feet. 
asphalt parking lot on the eastern, western, and northern sides of the 
building. Along the southern side of the building lies a small grassy 
area, approximately 175 by 75 feet, between buildings 3561 and 3560 (see 
Figure 2-2). 

This building covers an 
Surrounding the building is an 

Chain-link fencing surrounds the paved parking area on the northern, 
eastern, and western sides. No groundwater monitoring wells are located 
in the immediate vicinity of Site 8. [An inactive] NAS Pensacola Supply 
Well (No. 1) lies approximately 1,500 feet southeast of this site. The 
site is topographically flat with a land surface elevation of approxi- 
mately 20 to 25 feet above mean sea level (MSL). 

There are several NAS Pensacola sites within the immediate vicinity of 
this site. The DDT Mixing Area (Site 24) lies approximately 400 feet to 
the north; the Refueler Repair Shop (Site 22) lies approximately 400 
feet to the west; and the Transformer Storage Yard (Site 17) lies a- 
pproximately 1,500 feet to the southwest. 

2.2 Site 2%-Refueler Repair Shop 
This s i te  is located in the area northeast and east of Building 1681 
(see Figure 2-1). 
covered by crushed oyster shells, and the northwestern corner is covered 

The southeastern corner of the site is [predominantly] 
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by hard-packed gravel, which continues westward. Building 1681 occupies 
the southvest corner of the site, and the northern boundary is 
demarcated by an unpaved road. 
bordered by an extensive paved area. 
portions of the site are] covered by grasses or hard-packed soils. 
Along the northeastern edge of the site lies a small stand of wooded 
vegetation (see Figure 2-2). A chain-link fence partially surrounds the 
site, but access appears to be unrestricted. During E i E’s January 
1989 site visit, several areas of stained soil vere observed in the 
central and southern portions of the site. Petroleum odors vere also 
detected in these same areas. 

The southern edge of the site is 
[Host of tbe central and northern 

No groundvater monitoring wells exist on site. Several NAS Pensacola 
sites lies in the irdiate vicinity of this site: the Rifle Range 
Disposal Area (Site 8) lies approximately 400 feet to the east; the 
Transformer Storage Yard (Site 17) lies approximately 1,200,feet to the 
south; and the DDT nixing Area (Site 24) lies approximately 800 feet to 
the northeast. 
approximately 2,000 feet to the southeast. 

An [inactive] NAS Pensacola Supply Well (No. 1) lies 
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3. SITE HISTORY 

3.1 
The Rifle Range Disposal Area was reportedly used for the disposal of 
solid waste (primarily paper) from NAS Pensacola between 1951 and 1955, 
and disposal was accomplished by burning and burial (NEESA 1983). 
Aerial photographs from 1951, 1958, and 1965, and maps from the 1950s 
and 1960s show that a rifle range was located where Building 3561 is 
currently located. The aerial photographs from January 1951 reportedly 
depict an excavation at the northern end of the rifle range.. However, 
the aerial photographs from 1958 and 1965 show the excavated area to be 
overgrown with vegetation. 
evident within any of the aerial photographs (NEESA 1983). It has been 
reported that dry refuse was placed into a trench measuring 12 feet wide 
and 50 feet long by 7 feet in depth, with burning of refuse occurring 
overnight. 

S i t e  8--Rifle Range Disposal Area 

No indication of dry garbage disposal is 

Building 3561 and the paved area surrounding this building currently 
cover the majority of the excavated area that comprised this site 39 
years ago. Personnel who installed the building report that no refuse 
was encountered during construction (NEESA 1983). 

The Navy's I A S  report of 1983 evaluated the Rifle Range Disposal Area 
based on information taken from historical records, field inspections, 
and personnel interviews. 
study of the site was necessary and that the site area did not 
constitute a threat to human health or to the environment. These con- 
clusions were based upon an assumption that no hazardous materials were 

The IAS report concluded that no further 
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disposed of on site. 
exists at the site as indicated by aerial photographs, maps, and a site 
inspection. 

The report further states that no contamination 

No environmental sampling vas performed during the IAS. 

3.2 Site 22-Refueler Repair Shop 

Between 1958 and 1977, the HAS Pensacola Public Works Transportation 
Department Refueler Repair Shop used the area adjacent to Building 1681 

to the east-northeast for disposing of residual fuel from refueler 
trucks before repairs. 
and jet fuel vere disposed of on site over the 19-year period (=SA 

1983). Assuming that the fuel w a s  all high-octane aviation gasoline, 
vhich contains as much as 4.86 grams of tetraethyl lead per gallon, 
NEESA estimated that approximately 203 pounds of tetraethyl lead could 
have been deposited in the site area over the 19-year period (NEESA 

1983). 

An estimated 19,OOO gallons of aviation gasoline 

Geraghty and Hiller conducted a Verification Study of the site in 1984 

(G C H 1984) that consisted of the installation of 15 soil borings to 
determine the extent of fuel in the subsurface [(see P 4 p r e  3-l)]. 
During this study, it w a s  reported that the water table vas encountered 
at a depth of 4.5 feet belov land surface. 
brings  were completed vas not mentioned in the report, nor was there 
any indication that soil samples were collected. 
vas not detected, fuel odors were noted in four soil borings located 
approximately 150 feet north-northvest of Building 1681. 
concluded that the fuel vas lost by evaporation and any remaining fuel 
is immobilized in the unsaturated zone where it vi11 continue to undergo 
evaporation and biodegradation (G C ll 1984). 

that no further study of the site is necessary. 

The depths to vhich the soil 

Although free product 

G & H 

This report recommended 
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4. CLIUTOLOGY 

NAS Pensacola is located in an area that typically experiences a mild, 
subtropical climate. This climate is a result of the latitude 
(approximately 30° North) and the stabilizing effect of the adjacent 
Gulf of Hexico (Wolfe et al. 1988). The average annual temperature 
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' 
approximately 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). 

-- 

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 
thunderstorms 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, 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. An ocean-land temperature differential 

Prevailing winds are northerly during the winter and 
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produces a daily clockwise rotation of the surface wind direction near 
the coast, commonly knovn as the sea-breeze effect (Flood and Associates 
1978). 
substantial damage to the nearshore environment. 
passed within 50 miles of Pensacola since 1980. 

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

e 

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 communiti-5: of the NAS Pensacola 
facility can be considered one of two types: north Florida coastal 
strand communities and sand pine scrub communities. 
coastal strand communities are stabilized coastal dunes with a sand 
substrate, vegetatively characterized by the plants 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 north Florida 

-- 

The sand pine scrub community is a more upland coastal community 
characterized by coastal dune formations from an older geologic age with 
deep, fine, white sand substrate and the plants Pinus clausa (sand -- 
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pine), Quercus spp. (scrub oak species, geminata, chaapanii, 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 (Wolfe -- et al. 1988). 

Two other community types may be found in the western portions of the 
NAS Pensacola facility. 
communities. Flatwoods vegetation occupies areas vhich were ocean 
bottoms in recent geologic times. Primary overstory vegetation is 
dominated by - Pinus palustris (longleaf pine), Pinus elliottii (slash 
pine), and Serenoa repens (saw palmetto). 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), Clif tonia monophylla (black titi), Cyrilla racemiflora 
(swamp titi) and other hydric or riparian species. 
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 

Open moist savannah 

-- 

Sandhill communities are found in dry soils which are lower in fertility 
than flatwoods soils. The overstory of this community type is dominated 
by - Pinus palustris (longleaf pine), Quercus laevis (turkey oak) ,  - 0. 
marilandica (bluejack o a k ) ,  Q. - stellata (post oak) ,  and 9. 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 stricter (wire grass). These habitats were 
verified with walk-through surveys and ground truthing by the N a v y  in 
March 1986 ( N a v y  1986). 

The understory is dominated by Diospyros virginiana 
The more 

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

Much of the geological material 

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

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

In areas with relatively steep slopes, 

In gently sloping areas, the presence 

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. 
species of concern (see Appendix C). 
a survey and found 23 species of birds on the NAS Pensacola facility. 

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

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

Because of the large number and diversity 

c 

Reptiles arnl Amphibians. 
only four out of a possible 30 species of reptiles and amphibians 
associated vith the area were identified on the NAS Pensacola facility, 
none of which are endangered. 
that the presence of the gopher tortoise (Gopherus polyphemus) can most 
likely be found in suitable habitats on the vestern portions of the 
facility (see Appendix C). Most of the reptiles and amphibians that may 
be found on the facility can be expected to use the surface’water bodies 
in some stage of their life cycle. 
bodies can be detrimental to existing populations of reptiles and 
amphibians utilizing that water body. 

During the 1986 survey conducted by the Navy, 

A recent check of the FNAf files confirms 

Any contamination of surface water 

5.1.2 Aquatic 

Preshvater. 
streams, svamps, and bogs found on NAS Pensacola. These habitats may 
have been significantly altered for drainage control and base 
development. Some of the species associated vith aquatic habitats are 
Semotilus atroaaculatus (creek chub), Gambusia affinis (mosquitofish), 
and Etheostoma sp. (darters). Birds, mammals, reptiles, and amphibians 
that associate with aquatic habitats m y  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 Vetlawls. There are no reported coastal marshes or estuarine 
wetlands around the NAS Pensacola facility, principally along the lov 
energy shores of Bayou Grande. 
saltmarsh cordgrass (Spartina alterniflora) or black needlerush (Juncus 
roemarianus). 

The habitat type is usually dominated by 

A biota survey of these and other potential habitat areas 

5-4 

[Bold items enclosed in brackets d a m e  
recycled pawr to last veraion of d o c - t h .  5 and rn+wnmcni 0000024 



will be conducted to determine the extent of estuarine flora and fauna. 
Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. 
primarily of Thalassia testudinum, Syringodium filiforme, and Halodule 
beaudettei. 
been historically mapped and very little is known of their composition, 
locality, or areal extent. Grass beds of unknown species composition 

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

These grassbeds are composed 

Seagrass beds in the area surrounding the facility have not 

An examination of historical aerial photographs 

Plankton. 
in the waters surrounding the NAS Pensacola facility was conducted by 
the Navy in Harch 1986. The phytoplankton has been characterized as low 
in productivity (as compared to other Gulf coast estuaries), and mainly 
dominated by the diatoms Navicula tripuncata, Bacteriastrum.spp., 
Chaetocerus spp., Thalassionema nitzschoides, and Eiemiaulus spp. The 
zooplankton is primarily dominated by Calonoid copepods and benthic 
invertebrate larvae. This study is very limited by the fact that 
samples were collected with undefined methods and only during the early 
spring. This sampling protocol does not define population fluctuations 
that are characteristic of low population abundances commonly found in 
estuaries during the summer months. Examination of the zooplankton data 
results in the same conclusions. 
contamination entering Pensacola Bay from either groundwater or surface 
water sources may be accumulated in the invertebrate larvae that 
predominate most estuarine water bodies. 

The only existing study of the phytoplankton and zooplankton 

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. Although no intensive benthic surveys were conducted 
along the perimeter of the facility, surveys at nearby sites by the 
Florida Department of Environmental Regulation (FDER) and the Navy have 
described the benthic communities within Pensacola Bay as a whole. 
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FDER collected benthic samples in most of Pensacola Bay and found that 
the sediments were dominated by polychaetes (Aricidea spp., Capitella 
spp., various spionids, and Haploscoloplos spp.) and bivalves (Anodontia 
- alba and Tellina spp.) during most of the year. 
along the wastevater treatment plant outfall show a drastic 
drop in species abundance and diversity close to the sewage outfall 
(Navy 1986). This indicates that the benthic community might have been 
negatively influenced by the sevage outfall. 

FDER samples collected 

Samples collected by the Navy (1986) indicate a lov density yet moderate 
diversity of benthic infaunal organisms when compared to other estuarine 

systems vithin and around the turning basin. A complete comparison of 
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 dvelling 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). 

However, the 

Fish and Shellfish. 
bony fish species and seven cartilaginous fish species (Cooley 1978). 
The 13 most abundant species vera spot (Leiostomus xanthurus), pinfish 
(Lagoon rhomboides), Atlantic croaker (Micropogonias undulatus), gulf 
menhaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli), 
longspine porgy (Stenotus caprinus), silver perch (Bairdiella 
chrysoura), southern hake (Urophycis floridana), inshore lizardfish 
(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout 
(Cynoscion arenarius), and spotted hake (Urophycis regia; Heil 1988). 
Fish diversity was highest in the more saline vaters near the NAS 
Pensacola facility during spring and summer. 
of East Bay, diversity was lovest in summer and highest during the 
winter months. 
saline waters, with peaks throughout the summer (Cooley 1978). 

Early studies of Pensacola Bay have identified 180 

In the less saline vaters 

Fish population density was the highest in the more 

Moderate densities of blue crab (Callinectes sapidus), shrimp (Penaeus 
duorarum, - P. setiferus, and P. aztecus), and oysters (Crassostrea 
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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 FDNR are in the East Bay area. 
irradians) are collected only within grassbed areas. 
available at this time on where scallops are collected by the general 
public and how many are removed. 
facility are located in Big Lagoon along the southwest portion of the 
facility. 

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

Scallops (Aequipecten 
No information is 

The nearest seagrass beds to the NAS 

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

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

Between 65 and 

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. 

m i n e  Wa. 
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), however, has been 
sighted regularly off the NAS Pensacola facility. batees'have been 
sighted irregularly, with one recent sighting in the area recorded by 
the FNAI in October 1988. A goosebeaked whale (Ziphius cavirostris) was 
reported stranded on Santa Rosa Island, and a pilot whale (Globiccphala 
mcrorhynchus) was found stranded on a beach near Pensacola (Navy 1986). 

Few maamals have been sighted within the area of the 

The 

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

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

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 
Sites 8 and 22 have been completely altered €or base activities. 
has been covered with Building 3561 and an asphalt parking area. 
of Site 22 has been cleared of trees and native vegetation. The 
southern and southwestern areas of the site are covered by an asphalt 
parking area, and the southeastern site area is predominantly covered by 
crushed oyster shells.] 
to NAS Pensacola will utilize these sites for anything more than as a 
migration corridor. 

Site 8 

[Host 

It is not expected that faunal species native 
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6. SURFACB WATER HYDROLOGY 

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

General Occurrence and Significance of Surface Water 

Pensacola Bay and Big Lagoon are partially 

Surface soils consist primarily of permeable sands which allow rapid 
infiltration of precipitation. 
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. Discharge is mainly to the south into Pensacola 
Bay; however, some small intermittent streams discharge into Bayou 
Grande to the north from Sherman Field and Chevalier Field (USGS 1970a, 
1970b). 

The southwestern and northern portions of NAS Pensacola contain areas of 
freshwater wetlands. These are particularly sensitive areas formed by 
the intersection of the water table with the land surface. These 
systems are defined by and dependent upon a dynamic water-cycle, with 
periodic inundation and exposure corresponding to seasonal fluctuations 
in the water table. 
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The discharge of surface waters into Pensacola Bay, Bayou Grande, and 
the coastal wetland areas presents the potential for transport of 
contaminants into these systems. This could have a significant impact 
on seagrass and other sensitive plant communities, as well as on shell 
fishing, recreational fishing, and swimming in these coastal zones. 

Discharges, either through the surface water or groundvater, into 
wetland areas found on site could also have a significant impact on the 
biotic communities that are dependent on those habitats. 

6.2 SiteSpedfic Surface Water Considerations 
There are no surface water bodies in the immediate vicinity of either 
site 8 or 22. 
and/or paved to some degree[; the m a x i m  amount of f i l l  in any asphalt- 
or concrete-paved arcas on these sites is ao approxiutely 3-inch 
smd/clay structural base]. 
the storm sever drainage systems found at each site for parking lot 
runoff. Site 22, hovever, tends to pond runoff on the areas covered 
with crushed oyster shells during heavy rains. 

Both sites are relatively flat and have been cleared 

Surface runoff is expected to occur into 

The surface water bodies nearest to sites 8 and 22 are the Golf Course 
Pond, which lies approximately 0.33 mile to the north, and Pensacola 
Bay, which lies approximately 0.75 mile to the south. 

. 
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7. PEYSIOGRAPEY 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 escarpment 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. 
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. 

In the eastern portion of NAS Pensacola the bluff 

The central part of the peninsula, 

7.1.2 Regional Eydrogeology 
There are three principal hydrogeologic units of importance which 
underlie the NAS Pensacola. These are, in descending order, the 
Surficial Aquifer, the Intermediate System, and the Floridan Aquifer 
Sys tern. 
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7.1.2.1 Surficial/Sand-and-Gravel Aquifer 
The Surficial Aquifer occurs from land surface to a depth of 
approximately 300 feet at NAS Pensacola and is composed of a sequence of 
unconsolidated to poorly indurated clastic deposits (Wagner -- et al. 
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 groandvater from vells that tap 
the Sand-and-Gravel Aquifer in soothern &cambia Camty (Cleme!ns -- et al. 
1989), the grormdvater is claasified as C l a s s  G 1  (pIIIp1 1988b)I. 
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-d-Gravel Aquifer is 
made up of three zones based on contrasting perneabilities. 
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 

Surficial Zone. 
contains groundwater under water table or perched vater table 
conditions. The results of numerous borings conducted at NAS Pensacola 
(G b ll 1984, 1986) indicate that the surficial zone ranges in thickness 
between 40 and 70 feet and consists of tan and brown, fine- to 
medium-grained quartz sand. 
surficial zone is variable depending on location and ranges from less 
than 1 foot near surface water bodies to more than 20 feet in areas of 
higher elevation. In general, the direction of ground vater 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 vater body. 
Overall, the surficial zone has a high permeability. Numerous aquifer 
(slug) tests and laboratory permeability tests conducted on wells in or 
sediments from the surficial zone at NAS Pensacola yielded hydraulic 

The surficial zone is contiguous vith land surface and 

Depth to the water table within the 
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conductivity values ranging from 16 to 56 ft/day (G C H 1986). 
Horizontal groundwater flow velocities in the surficial zone will depend 
on site-specific hydraulic conductivities and horizontal hydraulic 
gradients; however, velocities would generally be expected to be high. 

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

Underlying the surficial zone is a zone of lower 
This 

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

Thus, the low 

The low permeability zone has been 

Although additional boring or 

Hain 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 below land surface (BLS) at NAS Pensacola. 
zone generally has the highest permeability characteristics due to 
thicker and more persistent sand and gravel beds, and is tapped by most 
of the major wells in the Pensacola area (Wilkins et al. 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 

The bottom portion of the Sand-and-Gravel Aquifer 

The depth at which the 

This 

-- 
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infrequently used (G & M 1986). 
Pensacola are wells located at Corry Field, approximately 3 miles to the 
north. The thickness of the main producing zone can be highly variable; 
however, i t  is estimated to be up to about 100 feet at NAS Pensacola. 
Insufficient data exist for vells open to the main producing zone at NAS 
Pensacola to determine direction of groundvater flow vithin this zone; 
however, the flov direction is assumed to be generally southvard under 
ambient conditions. Punpage of the supply wells vould locally cause 
groundvater in this zone to flow tovard the vells. 

The principal sources of water for NAS 

As a result of the overlying low permeability zone, groundvater vithin 
the main producing zone occurs under confined or semiconfined 
conditions. 
Building 648), the water level elevation in a vell open to the main 
producing zone is approximately 7 feet lower than that in an adjacent 
vell open to the surficial zone (G & M 1986). This indicates that a 
significant dovnvard hydraulic gradient exists between these two zones. 
Thus, a considerable potential exists for vertical groundvater flow from 
the surficial to the main producing zone at this location. 
known to what extent this potential exists elsevherc at UAS Pensacola. 

At one nested vell location on NAS Pensacola (east of 

It is not 

7.1.2.2 Interrediatt Syster 
The lover limit of the Sand-and-Gravel Aquifer coincides vith 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 Hiocene Coarse 
Clastics or corresponds to the top of the Upper Member of the Pensacola 
Clay and occurs at a depth of approximately 300 feet (Uilkins et al. 
1985). In general, the Intermediate System consists of fine-grained 
sediments, and functions as an effective confining unit which retards 
the exchange of water between the overlying Sand-and-Gravel Aquifer and 
the underlying Floridan Aquifer System (SEGS 1986). 
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 

The entire sequence 
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feet thick and is composed of the lower portion of the Miocene Coarse 
Clastics, the Upper Member of the Pensacola Clay, the Escambia Sand 
Member of the Pensacola Clay, and the Lower Member of the Pensacola 

Clay, all of Miocene Age. 

7.1.2.3 Floridan Aquifer System 
Immediately underlying the Intermediate System and occurring at a depth 

of approximately 1,500 feet 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 Site Hydrogeology 
In the immediate vicinity of sites 8 and 22, the surficial zone of the 
Sand-and-Gravel Aquifer occurs from land surface to depths of 
approximately 40 to 60 feet. 
collected during the installation of 16 monitoring wells associated with 
Site 1 (the landfill), located 0.25-mile north of sites 8 and 22, 
indicate that the zone primarily consists of tan to brown, fine- to 
medium-grained sand. 
at approximately 5 to 10 feet BLS. 
measured by E & E during the 1990 Phase I investigation at Site 1 and 
Site 24 (DDT Mixing Area), the direction of shallow groundwater flow in 
the vicinity of sites 8 and 22 generally would be expected to be to the 
north. 

The lithologic descriptions of cuttings 

Water table conditions would be expected to occur 
Based on water level elevations 

Immediately underlying the surficial zone in the vicinity of these 
sites, and extending to depths of 48 to 100 feet, is the low 
permeability zone of the Sand-and-Gravel Aquifer. Based on the cuttings 
from the installation of deep wells 4 3 ,  44, and 45, at the landfill, 
this zone is primarily consists of gray to dark gray clay with very thin 
beds of fine to coarse quartz sand and shell fragments. Clay samples, 
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collected from this zone during the installation of these three 
deep wells, were tested in the laboratory, and hydraulic conductivities 
were determined to range from 5.7 x to 3.5 x cm/sec (1.6 x 

to 1.0 x 10-1 ftlday). 

Although water level elevation data collected from the deep wells during 
the 1986 Characterization Study are not provided in the final report, it 
is stated that an upward vertical gradient was observed in well clusters 
at the north end of Site 1, and a downvard gradient in a well cluster to 
the south. Based on these qualitative descriptions, it cam be expected 
that the low permeability zone functions as a confining or 
semi-confining unit, restricting the flov of groundvater between the 
surficial zone and the underlying main producing zone. 
groundvater flov within the low permeability zone is unknovn (G & M 
1986). 

The direction of 

The top of the main producing zone occurs at depths between 48 and 100 
feet, based on deep well data in the vicinity of Site 1. 
wells GM43, GH44, and GH45,  are open to the upper portion of this zone 
and screened at 63 to 68, 53 to 58, and 102 to 107 feet BLS, 
respectively. 
are not provided; however, it is reported that both downvard and upvard 
gradients were observed between the surficial and nuin producing zones, 
and a slight horizontal gradient is oriented to the south in the main 
producing zone (G & k! 1986). 

The three deep 

As mentioned above, water level data for the deep wells 
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8. PROJECl' IlANAGl3"T PLAN 

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

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

The 

Data Quality 
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10. HEALTH AND SAFETY PLAN 

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

The 

In addition, the GHSP and the individual SSPs will define the 
toxicological properties and health hazards associated with each site. 
The SSP will include emergency action information pertinent to the 
safety of the field personnel and of the public (i.e., 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 Plans (SQAPs; [see 
Appendix B)]. 

The SQAP will provide site-specific quality assurance/quality control 
(QA/OC) measures used to obtain accurate and precise data for all site 
investigation activities. The SQAP will address all phases of the 
investigation from development of the initial sampling plan through 
verification and reporting of the analytical results. All of the QA/QC 
procedures described in the GOAPP 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. 
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12. ARRIAL PHOTOGRAPH ANALYSIS 

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

For the 

Photographs showing the history of site 

The historical perspective gained by studying aerial 
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13. UTILITIES SURVEY 

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

In addition, E 6 E will 

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

[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 sites 8 and 22. Adjustments to the Phase I scope of work may 
include, but m y  not be limited to: 1) sampling of additional media 
which are not 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. Eowever, sampling and/or analysis will not be performed 
on media for which the associated procedures are not described in the 
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approved GOAPP. Furthermore, additional data from other site 
investigations may become available prior to or during the completion 

of Phase I activities at these sites. This could varrant either an 
increase or decrease in the scope of work proposed in this work plan. 

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 any additional samples using DQO Level 
IV protocol. 
of an additional sarple from a specified location a d  d i m  vi11 provide 
final information--information vhich may be used to determine the nature 
and extent of contamination, for risk a s s e s w t  purposes, or to make a 
final decision on a site-then the additional sample Vi11 be collected and 
analyzed using WO Level IV protocol. 
that the sampling location MY be optimized folloving receipt and 
evaluation of all of the Phase I data, then the WO b e l  IV sampling event 
may be postponed until the evaluation of all Phase I data is complete.) 

If the data evaluation clearly indicates that the collection 

If the data evaluation indicates 

14.1.1 Physical Survey 

14.1.1.1 Overall Physical Reconnaissance 
A field reconnaissance survey will be conducted on and around each site 
area. Available aerial photographs and maps will be used as guides in 
locating surface features. 
surface conditions, and surface drainage patterns. 

Visual inspections will be made regarding 

During the reconnaissance survey, the field team will identify areas 
which present the most suitable conditions for the establishment of grid 
survey baselines. The use of a grid system as part of the Phase I field 
investigation is discussed in the following sections. 
sance survey team will utilize air monitoring equipment during walkovers 
of site areas, in accordance with sections 6.1.1 and 6.3.2 of the GQAPP. 
In the event that any [areas vith readings above background] are 
located, the area(s) will be flagged and identified on a site MP for 
future reference. 
mapped in detail and recorded in the field logbook. 

The reconnais- 

All findings of the physical reconnaissance will be 
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14.1.1.2 

During the establishment of the geophysical survey grid network 
(discussed in Section 14.1.2), an emissions survey will be conducted 
using HNu and/or OVA air monitoring equipment at Site 22 and the unpaved 
areas of Site 8. 
Section 6.1.1 of the GQAPP. Measurements will be made at each 
established grid point, and readings will be recorded in the field 
logbook. 

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

The survey will be conducted in accordance with 

In addition, preliminary air screening will be conducted using a 
particulate monitor, such as a Mini-Ram, to determine if the site 
represents a source of particulates in the air. 
will be conducted in accordance with Section 6.1.11) of the GQAPP. 

The air [screening] 

14.1.1.3 Radiation Survey 
During the establishment of the geophysical survey grid network, a 
radiation survey will be conducted on Site 22 using a micro-R-meter and 
gamma scintillation detector. 
accordance with Section 6.3.2 of the GQAPP. Measurements will be made 
at each established grid point, and readings will be recorded in the 
field logbook. 

The survey will be conducted in 

14.1.1.4 Eabitat/Biota Survey 
During the physical reconnaissance, an E 6 E biologist/ecologist will 
determine the on-site terrestrial and aquatic habitats, and the 
surrounding habitats which may be affected by off-site contaminant 
migrations. During the walkover survey, rare, threatened, and 
endangered species and their potential habitats will be identified, and 
an evaluation will be made of general site conditions to support viable 
populations of plants and animals. 
and the survey results, a map illustrating the identified habitats vi11 
be generated.] A habitatlbiota survey will be conducted for each site: 
as well as an evaluation of the literature. 

[Using historical aerial photographs 
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14.1.2 Geophysical Survey 

A geophysical survey will be conducted on the area of Site 22 using an 
electromagnetic terrain conductivity survey (En-311, and magnetometer 
(Hag) survey. 
methodologies and data interpretation techniques discussed in Section 
6.2 of the GOAPP. 

The survey will be performed in accordance with field 

The effort will initially require the establishment of a grid system 
over the study area. To accomplish this, at least two baseline 
transects will be established (providing an x and y axis), and flagged 
at 25-foot intervals. A transit survey instrument vi11 be used to 
establish the baselines, and a Brunton compass and tape measure used to 
complete the grid system for the study area. 
based on 25-foot centers. 

The grid spacing will be 

The En survey is intended to identify the location and orientation of 
potential contaminant plumes, and will serve as a confirmatory survey 
for the presence of buried pipes, drums, tanks, etc. The results will 
aid in the final selection of drilling and sampling sites. The survey 
will be performed in accordance with procedures detailed in the GQAPP 
(Section 6.2.1). 

A magnetometer (Hag) survey will be conducted on Site 22 using a proton 
magnetometer or gradiometer. 
transects at 25 foot intervals to identify potential metallic subsurface 
obstructions such as pipes, drums, or storage tanks. The identification 
of such objects may aid in the identification of potential contaminant 
sources and in the selection of appropriate monitoring well and soil 
boring locations. 
performed in accordance with procedures discussed in the GQAPP (Section 
6.2.3). 

The magnetometer will be carried along 

The Hag survey and data interpretation will be 
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14.1.3 Analytical Screening 

14.1.3.1 Soil Headspace Survey 
Soil samples will be collected for headspace analysis at 25-foot grid 
intervals over Site 22. 
each 5 foot depth interval to the depth of the water table. [For the 
purpose of estimating sample numbers,] the depth to water is assumed to 
be 10 feet at Site 22. 

Composite soil samples will be collected from 

The purpose of the soil headspace survey will be to aid in identifying 
suitable locations for monitoring well installation and soil borings. 
In addition, the headspace survey will comply with the required method 
for delineating petroleum contaminated soils as specified in the Florida 
Administrative Code, Chapter 17-770. 

The collection and processing of soil samples for headspace analysis, 
and the recording of OVA measurements taken, are discussed in detail in 
Section 6.4 of the GQAPP. 

14.1.3.2 Laboratory Analyses 
Phase I sampling activities for sites 8 and 22 will require soil 
sampling, the installation of shallow temporary monitoring wells, and 
groundwater sampling. All of the samples will be analyzed in the 
laboratory for analytical screening parameters. 
screening program has been developed for the Phase I effort as a measure 
to efficiently and cost-effectively provide focus for subsequent phases 
of site characterization and contamination extent delineation. 

The analytical 

Analytical screening is addressed in detail in Section 9.1 of the GOAPP. 
Analytical requirements for samples collected in Phase I are shown in 
Table 14-1. 

The tentative soil boring and temporary monitoring well locations for 
Site 8 are based on the assumption that, as described in Section 3.1, 
the previous disposal activities occurred mainly in the area underlying 
Building 3561 (see Figure 14-1). Thus, the Phase I sampling locations 
for Site 8 are focused on and surround this area. 
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Tab10 14- 1 

no. OL &lalytiC8& 
Uodiur Sarplos Duplicator Total Suit..' 

soil 24 1 2 5  A 

Groundvator 1101 1 I111 A 

TOT= I 3 4 1  2 1361 

s m  it 

NO.  of Analyticgl 
suit.. e Modiur Sarploa Duplicator Total 

Soil 20 1 2 1  A ,  

Groundvator 4 1 5 A 

TOTAL 24 2 26 

14llUSP]M1301:T0307/472/23 

Koy: 

'Analytical ruito dosignations aro as follovs: 

A = Volatilo organic compounds, polynucloar aromatic 
hydrocarbons, phonols, posticidos and total 
polychlorinatod bipbonyls, total rocovorablo potrolour 
hydrocarbons, and wtals (total, untiltorod). 

bSpocific constituents oncoqassod by tho various chemical groups 
fncludod within analytical suit. A aro idontifiod in tablos 9-1 
through 9-fS] of tho G.o.ric Quality Assurance Projoct Plan. 

[soarer: Lcology .ad mwir-t. IY. .  19921 
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The tentative soil boring and temporary monitoring well locations for 
Site 22 are located in the general area, as described in Section 3.2, 
where the refueler repair activities occurred. In addition, the 
location of the cluster of four borings and vells in the center of the 
site (see Figure 14-1) is based on the presence of fuel odors detected 
in previous soil borings installed in this area (G 6 ll 1984) and the 
fuel-stained soil observed by E L E in this area during the 1989 site 
inspection. 

Soils. Approximately 24 soil samples will be collected from 12 
locations at Site 8 and approximately 20 soil samples will be collected 
from 10 locations at Site 22 (see Figure 14-1). 
collected from %foot intervals to the water table. For the purpose of 
estimating numbers of samples, the depth to the water table is assumed to 
be 10 feet BLS at both sites. Collection of the soil vi11 be from either 
hand-held 4-inch stainless steel bucket augers, or from the' flights of a 

Soil samples will be 

4-inch solid stem auger, extracted from the boring. The locations for 
these soil borings are tentative (see Figure 14-1) [and ray be adjusted 
based on the results of the preliminary reconnaissance surveys.] 
total number of samples and the screening analytical parameters are shown 
in Table 14-1. 
with Section 6.6 of the GQAPP. 

The 

All sampling activities will be conducted in accordance 

Groundvater. Approximately [lo) temporary stainless steel monitoring 
vells will be installed on Site 8 and four temporary stainless steel 
monitoring vells will be installed on Site 22 (see Figure 14-1). 
results of the physical survey and the soil headspace survey will be 
used to adjust the final number and locations of temporary wells. Each 
vel1 vi11 have 5 feet of 0.01-inch slotted screen and will be installed 
to a depth at which the well screen brackets the water table (i.e., the 
top of the screen extends slightly above the water level). 

The 

Each of the temporary monitoring wells will be developed according to 
Section 6.7.5 of the GQAPP and will be purged and sampled in accordance 
vith Section 6.8 of the GQAPP. 
conducted in accordance with Section 6.10 of the GOAPP. 

Equipment decontamination will be 
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14.1.4 Hydrologic Assessment 
The temporary wells and existing well network will be surveyed to obtain 
top of casing [(TOC)] elevations referenced to USGS datum or to a 
suitable established benchmark located within the vicinity of sites 8 
and 22. Static water levels will be measured in each well to determine 
shallow groundwater flow direction and horizontal hydraulic gradient. 

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

Conclusions 

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

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

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

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

The proposed Phase I1 sampling locations are designed to focus on areas 
of contamination which, [assumedly, will] have been identified during 
Phase I activities (see Section 14.1.3.2). In addition, the Phase I1 
shallow monitoring well locations have generally been located toward the 
side of [each] site presumed to be hydraulically downgradient. The 
actual Phase I1 sampling locations, especially with respect to the Phase 
I locations, will primarily be a function of the Phase I results 
respecting contaminant type, magnitude, and distribution across the 
site. 
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Phase I1 investigation of sites 8 and 22 will involve the collection of 
soil and groundwater samples. Additional permanent, shallow monitoring 
wells will be installed. 
warranted by the results of Phase I efforts. In addition, limited 
aquifer testing will be performed. 

Air sampling will be conducted only if 

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

[Every effort vi11 be made to corplete the investigations of sites 8 and 22 
during Phase 11. To the greatest extcat possible, the results of the Phase 
I investigation, as vel1 as field data and/or observations generated during 
the Phase I1 investigation, vi11 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 
these sites. Adjustments to the Phase I1 scope of wmk ray include, but 
may not be limited to: 
already included in this vork plan; 2) installation of additional and/or 
deeper (i.e., intermediate and/or deep) purawnt madtoring vells; 3) 
collection and analysis of additional samples from any givcn medium; and 4) 
performance of full-scale aquifer tests or other studies to further charac- 
terize the hydraulic properties of the soil or aquifer latrix. 
sampling and/or analysis vi11 not be perforred w media for which the 
associated procedures are not described in the approved GOAPP. 
more, investigations ray become available prior to or during the completion 
of Phase I1 activities at these sites. This could Varraut either an 
increase or decrease in the scope of vork proposed in this vork plan.] 

1) sampling of additional mdia vhich are not 

* 

HOVCVer, 

Purther- 

14.2.1 Soil Sampling 
The actual number and location of soil samples will be determined based 
on the Phase I results. Tentative locations for collection of soil 
samples for Phase 11 are presented in Figure 14-2. For planning 
purposes, five soil samples are assumed at each boring location. 

Soil samples will be collected in discrete intervals using a hand- 
operated bucket auger or a split-spoon sampler povered by a drill rig. 
A composite soil sample will be collected at each location from the 
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Tablo 14-2 

PEASE 11 SAHPLIIM AND AluLfiICAL R E Q U I ~ m S - O n o v P  R 

SITE 8 

,Analyt ica , a  No. of Dupli- Trip Piold Rinsato Proser 
Hodium Samplos catos Blanks" Blanks Blanks Blanksg. Total Suitoc 

soil 25 3 1 Iml 1 fml 1301 A 
(101 C 

Groundwater 3 1 1 I11 1 [.I A 
( 2 1  B 

TOTAL 28 4 2 1 2 1 38(12) 
~ 

SITE 22 

*Analytic. ,a  N O .  Of Dupli- Trip Ffold Rinsato PCOSOr 
Medium Samplos catos Blanksa Blanks Blanks Blanksg' Total Suitoc 

soil 25 3 1 1m1 1 [BE1 1301 A 
( 1 0 ,  c 

Groundwator 3 1 1 111 1 [It [ @ I  A 
( 2 )  B 

TOTAL 28  * 4  2 1 2 1 38(12) 

141NWP~UH1301:T0307/473/21 
Koy : 

*Trip blanks will bo analyzod for Targot Compound List (TCLI volatilo organic 

bProsorvativo blanks will bo analyrod for TCL VOCs, total rocovorablo potroloum 

compounds (VOCs) only. 

hydrocarbons (TRPHs), dissolvod [Targot Anmlyto L h t  (TAL)] motals, and 
cyanido. 

'Analytical suit. dosignations aro as follows: 

A = TCL VOCs; TCL baso/noutral and acid extractable organic compounds; 
TCL pesticidos and polychlorinatod biphonyls (PCBs): TRPHs; TAL 
motals (total 1i.e.. unfiltorodl and dissolvod 1i.o ., milliporo- 
filtorod, watmr only]), cyanido; gross alpha, [gross bot.. and 
g m l u  scanl; total organic carbon; hardnoss (wator only): and 
alkalinity (wator only). 

B = total suspondod solids, total Kjeldahl nitrogon, ammonia nitrogon, 
orthophosphato phosphorus. dissolvod oxygon (in fiold), 5-day 
biological oxygon domand IBOD5), and chomical oxyqon domand (COD). 

contont. total organic haloqons, sulfur, ignitability, and cation 
oxehango capacity. 

C = pH, alkalinity, porcont moisturo, grain sizo, Btu contont, ash 

dSp.cific conrtituonts oncornpassod by tho various cheraical groups includod 
within tho abovo-listod analytical suitos aro idontifiod in tablos 9-161 
through 9-1151 of tho Genoric Quality Assuranco Projoct Plan. 

Tho numbor of samplos shown in paronthosos will bo analyrod f o r  tho additional 
paramotors indicatod. 

NR = N o t  requirod. 

[source: Ecology and Envirownt, IBC., 1992.1 
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following depth intervals: 0 to [l.O] foot, [l.O] to 2.5 feet, then 
every 2.5 feet to a maximum of 10 feet or the water table, whichever is 
shallower. 

contamination was found in the deeper zone during Phase I. All 

sampling, compositing, and lithologic logging will be 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. 

Intervals deeper than 10 feet will be sampled only i f  

14.2.2 Shallow Honitoring Vel1 Installation and Development 
The actual number and locations for shallow monitoring wells to be 

installed in Phase I1 will be determined based on Phase I findings. 
planning purposes, the number of permanent shallow monitoring wells to 
be installed is [three] on Site 8 and [three] on Site 22 (see Figure 

For 

1 4 - 2 ) .  

All shallow wells will be constructed of 2-inch PVC and will bracket the 
water table with 10 feet of screen. The wells will be installed 

utilizing hollow-stem auger techniques and in accordance with sections 

6.7 and 6.10 of the GQAPP. 

Depending on the results obtained during Phase I, the delineation of the 
extent of shallow groundwater contamination may be possible during Phase 
I1 by the installation of a few monitoring wells in addition to the 

number proposed. When and where possible and/or practical, additional 
monitoring wells will be installed during Phase I1 to expedite the 

overall investigation schedule. 

14.2.3 Groundwater Sampling 
Groundwater samples will be collected from the newly installed shallow 

monitoring wells shown on Figure 14-2. 
wells will be conducted in accordance with sections 6.8 and 6.10 of the 
GQAPP. Equipment decontamination will be performed in accordance with 
Section 6.10 of the GQAPP. The total estimated numbers of samples and 
the analytical parameters are shown in Table 14-2. 

The purging and sampling of 
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14.2.4 Hydrologic Assessment 
Vellhead elevations will be surveyed for all nevly installed monitoring 
wells and the water levels will be measured in each of these wells to 
determine the shallow groundvater flov direction and hydraulic gradient. 
Limited aquifer testing will be conducted on all nevly installed and 
existing monitoring wells. 
short-duration specific capacity tests or slug tests [imediately 
folloving] development of the nevly installed monitoring wells [(after 
the vater levels have fully recovered and stabilized)]. 
city and slug tests are useful for deriving first estimates of aquifer 
hydraulic properties (i.e., hydraulic conductivity, transmissivity). 

This will consist primarily of performing 

Specific capa- 

Physical and chemical aquifer data collected during Phase If vi11 be 
evaluated to determine lateral contaminant migration characteristics. A 

plan for deep well installation will be developed based on the findings 
of phases I and 11. 

14.2.5 Air -ling 
Formal air sampling will be performed only as required, based on the 
results of the Phase I surface emissions survey and particulate air 
sampling, and the Phase I shallow soil sampling. If formal air sampling 
is necessary, sampling vi11 be conducted in accordance with the 
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 
11, [if deemed necessary.] Although the earlier phases are intended to 
identify and characterize areas and Contaminants of primary concern as 
they extend laterally from each site source(s), Phase I11 activities 
will be geared tovard further delineating the horizontal and vertical 
extents of contamination. 

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

[If required,] 
[Eovever, 
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basewide biota sampling will be conducted as part of the investigation 
of operable units (OUs) 15, 16, and 17.1 

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

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. 

Shallow 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 findings of phases I and 11. 

Intermediate and Deep Monitoring Vell Installation and 
Development 

The number of wells and their locations and depths are 

14.3.5 Groundwater Sampling 
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. 

Monitoring wells installed prior to Phase I11 will be 

14.3.6 Hydrologic Assessment 
All wells installed during Phase I11 will require a wellhead survey to 
obtain top of casing (TOC) elevations. Water level measurements will be 
made for all site monitoring wells and nearby surface water bodies. 
Horizontal and vertical hydraulic gradients will be determined. Aquifer 
testing will be performed, as required, to determine aquifer physical 
characteristics. 
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14.3.7 Air Sampling 
The need for formal air sampling during Phase I11 and the techniques to 
be employed are dependent upon the findings of phases I and 11. 

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

o Soil sampling; 

o Shallow monitoring well installation and development: 

o Intermediate and deep monitoring well installation and 
development: 

o Groundwater sampling; and 

o Hydrologic assessment. 

14.5 
Folloving the completion of phases I11 and IV, a topographic survey of 
each site area will be conducted and a base map will be developed. 
map coverage, contour intervals, scale, and requireacnts for horizontal 
and vertical control will be established and approved by the Navy. The 
topographic base map will be developed for the requirements of remedial 
planning and will include the locations of surface features such as 
roads, structures, nearby surface waters, monitoring wells, and above- 
ground utilities. 
structures will be reflected on the base MP as indicated on exi'sting 
NAS Pensacola General Development and utilities maps and/or as located 
during field investigations. 

Topographic Survey and Base Map 

Base 

The location of subsurface utilities and drainage 

14.6 Field Quality Assurance/Ouality Control 

14.6.1 Documentation 
Field activities and sample management vi11 entail certain strict 
documentation requirements as described in Section 7 of the GQAPP. 
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14.6.2 
Samples collected for laboratory analysis (both screening and 
non-screening) during all phases of fieldwork will require the 
preparation of field QA/QC samples as described in Section [11.1) of the 
GQAPP. The estimated numbers of required field QA/QC samples for phases 
I and I1 are shown in tables 14-1 and 14-2. 

Field Quality Assurance/Quality Control Samples 

14.7 Decontamination and Vaste Hanagement Procedures 

14.7.1 becontamination Procedures 
All equipment decontamination procedures for each site will be performed 
in accordance with Section 6.10 of the GQAPP. 

14.7.2 Vaste Management Procedures 
[All investigation-derived vaste handling will be performed in 
accordance with Section 6.11 of the GQAPP and EPA's guidance for 
investigation-derived waste.] 
monitoring well purging and development activities on each site will be 
containerized near each respective well and poured down the well prior 
to abandonment. 
development will be drummed, labeled, and moved to a storage area on NAS 
Pensacola, as directed by the Navy. 

All water generated during temporary 

All water generated during permanent monitoring well 

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

Other investigation-derived wastes, such as potentially contaminated 
clothing and disposable materials, will be drummed, labeled, and moved 
to a storage area on NAS Pensacola, as directed by the Navy. 
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15. MORATORY OUALITY ASSURANCWOUALITY CONTROL 

Laboratory QA/QC procedures are designed to ensure the accuracy, 
precision, completeness, representativeness, and comparability of all 
analytical data. 
GQAPP and GSHP. All phases of fieldwork will incorporate a different 
level of data quality and requisite laboratory QAIQC. 
discussed in detail in the GQAPP and GSHP. 

Laboratory QA/QC has been addressed both in the 

These levels are 
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16. GROUNDVATER MODELING 

E 6 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 action 
effects (i.e., no action); and 

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

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

E & E will calculate flow 

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

As indicated in Table 14-2, a number of the analyses to be performed on 
the samples collected during phases I1 through IV are required in 
support of the treatability study. Characterization of samples in terms 
of parameters listed in Table 14-2, together with treatability tests, 
will provide the basic data required for the evaluation of physical, 
chemical, and biological remedial technologies. Some of the 
treatability tests that may be examined are incineration tests, 
solubility tests, soil leaching tests, and coagulation-flocculation jar 
tests. 
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18. BASELINE RISK 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 EPA‘s 1989 documents, Risk - 
Assessment Guidance for Superfund: 

[The risk assessment 

Volumes I and 11.1 

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

The baseline risk assessment can be divided into four tasks: 
contaminant identification, exposure assessment, toxicity assessment, 
and risk characterization. 
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18.1 Contaminant Identification 
The main purpose of this step is to screen available information on the 
hazardous wastes present at the site and to identify contaminants of 
concern to focus on in subsequent efforts in the risk assessment 
process. [The identification of contaminants of concern vi11 be 
conducted in accordance vith the previously referenced risk assessment 
guidance documents (EPA 198%. 1989b).] 

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

Identification of potential exposure pathways 

An exposure 

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

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

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

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

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

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

exposure 
nants 

18-2 

[Sold items enclosed in brackets d-w' ad m*imnmm' 
recycled paper 

0000050 r)uMlyp to last version of doc\acnt] 



18.3 Toxicity Assessment 
This step considers: (1) the types of adverse human or environmental 
effects associated with contaminant exposure; (2) the relationship 
between the magnitude of exposure(s) and the adverse effects; and (3) 
related uncertainties such as the evidence for a chemical's potential 
carcinogenicity in humans. Typically, this process relies heavily on 
existing toxicity information and rarely involves the development of new 
data on toxicity or dose-response relationships. The Integrated Risk 
Information System (IRIS) will be utilized during the toxicity 
assessment. 

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

By inteprating 

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

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

Type of barrier, if any, to prevent access; 

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

Sensitive land uses in the vicinity of the site (e.g., 
schools, hospitals, 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 d o n  or eliminated. 
results of the Remedial Activities Investigation and baseline risk 
assessment will serve as the primary basis of documenting a no further 
action decision. 

The 

It should be emphasized that all the tasks conducted as part of the 
baseline risk assessment will be performed on an interactive basis 
betveen the various disciplines required (e.g., hydrogeologists, 
chemists, and risk assessors), the Navy, and the revleving regulatory 
agencies (i.e., FDER and EPA). 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. FEASIBILITY STUDY 

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

However, it is 

As part of the initial scoping activities of the FS, E & E will prepare 
a summary of field data collected during the RI to compare and evaluate 
the concentration of the contaminants of concern with 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 CRRCLA (EPA 1988b). 
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 

If any of the procedures described in this 

19.1 
E 6 E will screen and develop applicable technologies for the 
remediation of any on-site contamination. 
applicable technologies, E & E will consider all W s ,  identify 
problems, and determine pathways of contamination using a receptor- 
oriented approach based on the threat to the public health, welfare, and 
the environment. 
medium of concern. 

Screening of Applicable Remedial Technologies 

In the process of screening 

In this summary, pathways will be outlined for each 
E & E then will identify applicable remedial 
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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 
During the assessment process, E 6 E will consider the relative 
applicability of each technology. In addition, criteria such as 
environmental, institutional, and public health impacts, and technical 
feasibility will be applied. 
technologies will be provided for each general response action. The 
summary will include any appropriate comments concerning the reliability 
and implementability of the technology. 

Assessment of Applicable Remedial Technologies 

A discussion of the applicable 

19.3 Risk Assessment 
Based on the results of the baseline risk assessment conducted during 
the Remedial Activities Investigation, E L 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 Development and Evaluation of Remedial Action Alternatives 
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. 

During the assembly and evaluation of the action alternatives, 

19.5 Selection of R e c d e d  Remedial Action Alternatives 
During this task, E L E will select a single remedial action alternative 
for the remediation of the site. 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 alterna- 
tives comply with ARARs, community effects, and other factors. E 6 E 
will apply these evaluation criteria uniformly to each alternative along 
with any additional criteria that may result from the Navy project coor- 
dination. E 6 E will discuss the selection of the chosen alternative by 
means of a statement of the relative advantages of the alternative over 
the other alternatives considered. 

E 6 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 6 E will prepare a Phase I 
Interim Data Report for each site. 
to summarize the findings of Phase I and provide recommendations for the 
Phase I1 investigation; the Phase I interim report will not be a formal 
report. (In general, during the proposed multiphase investigation 
process, formal reports will be generated only when little or no 
additional assessment work appears required.) Following the Phase I 
interim report, the work plans for the Phase I1 work will be updated 
accordingly. 
is warranted, a formal [RI) report will be produced. However, if the 
Phase I1 results indicate that additional investigation is required, the 
Phase I1 report will be produced as the Phase I1 Interim Data Report and 
will only briefly summarize the Phase I1 results and provide recommenda- 
tions for the Phase I11 investigation. Thus, the Phase I1 interim 
report will not be a formal document. 
I1 interim report, the work plans for the Phase I11 work will be 
updated. 
synthesized and presented in an RI report. 

The purpose of this report will be 

If the results of Phase I1 indicate that no further action 

Following production of the Phase 

[Once the Phase I11 work is complete, all results will be 

In addition, following any treatability studies and PS work, formal 
reports will 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. 
be incorporated into draft final reports which will be resubmitted to 
the TRC for final approval. 
final if no further comments are received from the TRC.) 

The TRC reviev comments will 

The draft final report vial1 then become 
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Each report will be written as an independent document, complete in its 
own right, and fully supportive of the conclusions that it contains. 
Vhere appropriate, public participation issues will be summarized, as 
vi11 interim remedial measures necessary to protect against continued 
degradation of conditions at the site(s). Information used in analyses, 
but supplemental to the analytical results, vi11 be provided in a series 
of appendices. 

Monthly progress reports during all field activities will be subeitted 
to keep the Navy apprised of fieldvork status and site conditions. 
Current and planned activities as vel1 as cost tracking will be 
provided. 
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21. DOCUHENT 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 "AGEHEN" 

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

This process includes preparation of biweekly project 

These project management steps are described in detail in 
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23. PROJECT ScBEDuLg 

Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules for phases 
I, 11, 111, and IV, respectively. Given that the scopes of work for 
Phase I1 and beyond are dependent on the results of the preceding 
phases, the project schedules €or phases 11, 111, and IV are tentative. 
In addition, the length of time between phases is subject to the 
schedule in the Federal Facilities Agreement Site Management Plan (FFA 
SHP). The schedule in the FFA SMP will be updated yearly. 
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Expiration Date: July 31, 1992 
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5 2 2  
ecology and onvironmont. inc. 

S I T S  S A I S T Y  P L A U  

I I 
Vorsion 9811 

A. GEUERAL IIROBMrIOU 

Projoct Titlo: Sit. 8 - Riflo Rango Disposal Aroa Pcojoct No. : UH1301 

TDD/Pan No.: 

Projoct Managor: John Barksdalo Projoct Dir.: Rick Rudy 

Location(6): Undor Building 3561 and tho surrounding asphalt parking lot. 

Proparod by: Jon Schridt Dato Proparod: 6-1-89 

Approval by: Mary Millor Dato Approvod: 6-10-89 

sit. sar~ty orric~r ROV ~ O W :  

Scopo/Objoctivo of Work: Fiold Scrooning will includo physical survoys, soil sampling, tomporary voll 

installation, groundwator saapling, and hydrologic assossmont. 

Proposod Dato of Fiold Activitios: July 1992 to Juno 1993 

Dato Roviowod: 

Background Info: Corploto: [ X 1 

Docurontation/Sunmary: 

Ovorall Chomical Hazard: 

Ovorall Physical Hatard 

Rodioactivo Hazard 

Sorious [ 1 
LOW 1 x 1  

sorious [ 1 
LOW [ I  

Sorious [ I 
LOW [ I  

~rolininary (No analytical 1 
data available) 

Modorato [ 1 
Unknown [ I 

Hodorato [ X 1 
Unknown [ 1 

Modocato I ] 
Unknown X 1 

8 .  SITE/WASTS CBAIuCrwISTICS 
Wasto Typo( a ) : 

Liquid t X 1 Solid 1 X 1 Sludqo [ I  Gasplapor [ 1 

Chara~toristic(s1: 

? l r u a b l o /  [ I 
Ignitablo 

Volatil. [ 1 Corrosivo [ 1 Acut 0 ly [ I  
Toxic 

txplosivo [ 1 Roactivo [ . 1 carcinogon [ 1 Radioactive* I I 

Othor: Unknown 

Phyrical Hatardr: 

Ovorhoad [ X 1 Confined. [ I Bolow t 1  T r ip/Fa 1 1 [ X I  

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

spat. Grad. 

lois.  [ X I  Othor: Vohicular traffic in sit0 a C O A ,  oxcavation oquipmont. Hoat/cold stross. 

*Roquiroa corplotion of additional torn and spociol approval from tho Corporato Hoalth/Satoty group. Contact 
RSC or HQ. 
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Sit. Uistory/Doscription and Unusual haturos (so. Sampling Plan for dotailod doscription): Botuoon 1951 and 

1955. solid wasto was roportodly dispomod in tho aroa prosontly occupiod by Building 3561. It is not knovn 

what. if any, solid vasto vos disposod of thoro, and no nomplos havo boon takon on tho sit.. Building 3561 and 

an asphalt parking lot prosontly COVOI tho s i t .  arm. 

Rout. 
Compound Pr- or ~xposuro 

Estimtod V o l w  of Cho~icals/Wastos: UnLnovn. 

Acut. Odor Odor 
symptoD8 Zl8roshold Doscription 

Sit. Currontly in -ration Yo.: [ x 1 no: I I 

~~ 

Inh,Inq,Dorm,Lye Drouminomm.ho~d. 

tnh,Ing,Dorm.Cyo Corrosivo 

Ing, Dorm, Iah Corromivo 

Lnh, Lnq, Dorm Corrosivo 

I d ,  Inq. Con. cor r osivo 

e. alrrrr-w 

List Hasards by Task ( i - o . ,  drum sampling, drilling, ots.) and n\ub.r thu. (Task n-rm aro cross-roforoncod 
in Soetion Dt 

7.5 - 200 ppm Rubbing alcohol 

0 . 3  - 1 p p ~  Acrid 

W A  Odor loss 

Unknown Acrid 

W A  Odorloss 

Physical Rasard Evaluation: 
1) Physical Survoys - Auto~obilo hasards: 
2 )  Taporary Honitoring -11 Installation - Usinq portablo drill rig; 
3 )  Soil Samplinq - Uminq portablo drill riq; 
4 1  Duoatamination Procoduros - Using solvonts: and 
S )  Hyd rologic lusossnnt - Splash. porsonal contamination, autorobilom. 

Chomical Hasatd Evaluation: 

Isopropyl Alcohol 

nitric Acid 

Sulfuric Acid 

lydrochlotic Acid 

Sodium Hydroxido 

440 ppm 

2 PO. 

1 

5 -  

2 w m 3  

Noto: Coqloto and attach a Hasard Evaluation Shoot f o r  oach n j o r  knom contaminant. 



D. SITE SAFETY M)RK P L M  

Task 1 

Sit. Control: Attach map, US. back of this pago, or skotch of sit. showing hot zono. contamination reduction, 
zono. etc. 

A B C D 

X 

Porimotor idontifiod? lyesl Site secured? I no 1 

Work Aroas Dosignatod? [yosl zono(s1 of Contamination Identifiod? [ no 1 

Porsonnol Protoction (TLD badgos required for all field personnel): 

Anticipatod Lovol of Protoction Icrosr-rofocenco task numbors to Section Cl: 

Task 1 

A B C D 

X 

Task 2 

Task 3 

X 

X 

~ ~ 

Task 2 

Task 3 
I I 

X 1 
Tank 5 I 

1 . 1  

Task 4 

Tank 5 

(Expand if nocoasaryt 

Modifications: Modifiod lovol D with tyveck. nooprono qlovos and boots, safoty glassos, APR available whon 

lovol C upqrado is nocossary basod on OVA roadings. 

X 

X 

Action Lovols for Evacuation of Work Zone Ponding Roassossmont of Conditions: S o 0  Allowable Radiation Doao 
Attachmont 

o ~0v.1 0 :  0 <19.5% OK ,252 ,  explogive atmosphsro >LO% LEL, organic vapors abovo background lovols, 
mg/m , othor 2 particu1.t.s >- 

o ~ov.1 c: 0 t19.52 or ,252, explosive atmosphero >25% LEL (California-2021, unknown organic vapor ( 3 mq/m , othor broathinq zono) ,1 ppm, particulatos >- 

O2 ~ 1 9 . 5 %  or ,252, oxplosivo atmosphero ,252 LEL (California-20%1, unknown organic vapors 
broathinq zono) ,5 ppm, particulatos >- mg/m , othor 

o Lovol A: 0 ( 1 9 . 5 2  or ,252 ,  explosive atmos~horo >25% LEL ICalifornia-20%), unknown organic vapors 
,300 ppn. particulatos >- mg/m , othor 

2 

o Lovol a: 3 

Air Monitoring (daily calibration unloss othorwiso notod): 

1 x 1  

1 . 1  

Froquoncy of Monitoring 

Continuous 

_ _ _ _ ~  _ _ _ _ _ _ ~  ___ 

Contaminant of Intorest 

vocs 

Explosivo Gasos 

Radiation--Exposure 

Typo of Samplo 
(aroa, personal) 

Aroa 

Aroa 

Area 

n 

in 

Gamma 

MiCrO-R-Meter 
Scintillator/ 

(Expand if nocossary) 

Decontarination solutions and Pcocoduros for Equipnont, Sampling Goar, etc.: 

Continuous 

Trisodium phosphato wash. tap wator rinso, deionizod watoc rinso, isopropanol rinso (twico). final organic-fro. 

wator rinso, and allow to air dry as long as possiblo. Not.: Evory offort will bo mad. not to gonorato mixod 

Pago 3 of 6 



Porsonnol Docon Protocol: 

will bo doublo baggod and drunod for disposal. Piold porsonaol will t.Lo a hygionic showor. off-sit., 

followinq oach day's fiold work. 

Docon Solution Monitoring Procoduros, if Applicable: Docontamination will bo porforrod in a woll-vontilatod - 
area upvind of tho sarpling ton.. 

spacial Sit. Equipment, racilitios, or Procoduros (Sanitary tacilitios and Lighting 
nust m o t  29 crlt 1 9 1 0 . 1 2 0 ) :  

All drilling safoty procoduros will bo strictly adhorod to as outlinod in Attachmont A. 

Boot and 9 1 0 ~ 0  wash - triSOdiUi phosphato w a d  with cloan wator rinro. Expondablos 

Sit. Entry Procoduros and Spocial Considorations: 

fioldwrk activitios. Pocsonnol will oxorciso caution in tho vicinity o f  tho sit. and along noarby roadways. 

E & E's "Buddy System' will bo 0rploy.d at all t i n s  during 

Work Limitation. (ti- of day, woathor conditions, otc.) and Roat/Cold StrOss ROqUitOMntS: 

All fioldvork activitios will bo porfornd during daylight hours. Toar r * r S  will tako broaks as nocossary to 

avoid hoat stross and roplaco fluids. Coolinq vests mag bo usod to provmt hoat stross. 

Gonoral Spill Control, i f  applicable: M/A 

Invostipation-Oorivod Hatorial Disposal li.o., orpondablos, docon wasto, cuttingsl: 

A l l  f i o ldwrk  waato utorialr will bo doubls baggod, d r w w d ,  labolod and tranrportod to a dosiqnatod 

location for final disposal by tho Navy. 
-% 

Sa.010 Randling Procoduros Including Protoctivo Woar: 

During all handling of rarplos, a11 fiold to.. r W r s  will woar surgical glovos. Gogqlos will bo worn durinq 

sample prosorvation uith acids. 

Toam I40rb.r. Responsibility 

Tom m.b.rs to bo dotorminod Toam Iaadmr 

Sit. Safoty Off icor /Saqlor  

Goologist/Samplor 

*All ontrios into oxclusion tono roquiro Buddy Systom uao. A l l  E c C fiold staff participate in modical 
monitoring program and havo co~plotod spplicablo training por 29 C?II 1910.120. 
mots roquiro~nts of 29 C?R 1910.134, and ANSI 218.2 (1910). 

Rospiratory protoction progrsm 



E. m Q m  IlWORl'IkT1011 

( U s e  supplemental sheets, if necesaary) 

IAcU nssouxcEs 

(Obtain a local telophone book from your hotal, if poaaible.) 

Ambulance On Bar.: 904-4S2-4138; Off Bare: 911 

H08pit.l Emergency ROOD NAS Dispensary - Building 3600: 904-452-2733, Baptist Hospital 904-434-4811 
(Life Flight)' 

Poiaon Control Cantor 

Police (includo locml, county sheriff, stat.) 911 

Fir. Department 911 

Airport 

U.S. Coa8t Guard Emergency - 904-453-8118, General Informtion 904-453-8282 
Laboratory E L E ASC 1-716-631-0360 

red. Express 1-800-238-S3SS 

Client Contact U . S .  Navy Southern Division. Engineer-In-Charge, Suranne D. Sanborn, 1-803-743-OS74 

Sit. Contact NAS Ponsacola Enviromental Coordinator, Ron Joynar: 904-4S2-4S15 

*b&ptist HO8pital is prepared to handle radioactively contaminated par8onnel. 

SITE msomcm 

Sita Emargancy Evacuation Alarm Method N/A 

water supply Source On site 

Talephone Location, lumber To be daterminod on sit. 

Collular Phone. i f  available To be doterained on site 

Radio 

Other On-sit. warohouso nu8b.r to bo date.rmrnad 

mnmncr CO~T- 

1. Dr. Raymond Rarbi8on (Univ. of Florida) ................. (501) 221-0465 or (904) 462-3277, 3281 
Alaehua, rloridr (5011 370-8263 (24 hours) 

2. Ecology and Environment, Inc., Safety Director 
Paul Jonmairo ........................................... ( 7 1 6 )  684-8060 (office) 

(716) 655-1260 (home) 

3. Regional Safety Coordinator, Sybil Newchurch ........................ (901) 877-1978 (office 

(904) 878-2336 (home) 

4. Roqional Office Manmgmr, Rick Rudy .................................. ( 9 0 4 )  877-1978 (offico 

(904) 893-7245 (home) 
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1. Tuonty-four hour answoring rorvico 

What to roport: 

Stat.: "this is an orrgoncy ."  

Your  naro, cogion, and mito. 

Tolophono numbor to roach you. 

Your location. 

N a r  of porson injurod or oxposod. 

Naturo of orrgoncy.  

Action takon. 

llDzmrmflD 

(501) 370-8263 

3. If a toxicologist doos not coturn your call within 15 rinut.8. call tho following porsons in ocdor until 
contact is rad.: 

a. 24 hour hotlimo - (716) 6U-0940 
b. Corporat. Safety DlrOCtOt - Paul JOIIB~ICO - homo # (716) 655-1260 
e. Assistant corp. Safotp officor - Stovon Sherman - homo (716) 688-0081 -- 

(m: l h l d  hu N t  -to(.) ?rior to mtt of IArk) 

Directions to hospital (includo rap) from Sit. 8 

.U D i s m m r y  - rollow Rodoubt Road wost to Davis Road. 

iator8oction with Bovoy Road. 

Turn loft onto Davis Road and contlnuo south to it#-' 

Turn loft onto Bovoy noad and follow it o u t  to Duncan Road. Turn right on 

Duacan m a d  and follow it south to Turnor Stroot. Turn loft onto Tumor S t m t  and follou it oast: 

tho IN Dlsponsary is locatod on Turnor Stroot in Duildinq 3600. 

6npti.t -Ita1 - ? a h  Duncan Road ( N a v y  B1vd.l north to oxit tho bmoo. !law Ilvd. bocors 11111 98 and C U ~ V O S  

to tho oast. rollow navy Ilvd./lluy . 98 oast appro.. 3 rilos to 0aco Olvd. Tun loft (north) oa Paeo Elvd. and 

-tocood approx. 1 rilo to cotvanto8 St. (Iuy. 90). Turn right on Corv.ntos/~luy. 90 and follow thls road for 

.out 8 blocks and turn loft lnorthl onto L stroot. Tho hospital is about 6 block8 north on tho loft. 

Lrrgoncy Lgross Routos to Got Off-Sit0 Errgoncy .gross routoa will bo loutod i f  owrg.ncg oxit routos bocoro 

blockod by construction, otc. 

+? and rnvinmmcnc 
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DRILL RIG SAFETY 

* Hard hats must be worn. 

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

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

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

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

* The mast must be lowered when the rig is moved. 

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

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

. * Make sure proper housekeeping is practiced around and on the 
rig at all times. Tools should be stored in a manner that 
permits conver?ient access and provides for adcquate safety. e 

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

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

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

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

* Watch f o r  slippery ground when working in the area of the rig. 

* ~ll'unattended boreholes must be properly covered. 

* Do not drill during an electrical storm. 

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



d o g y a n d e n ~ t , i n c .  

SOP-Bart Stress Honitoring 

AwDAllY I990 - 
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t Stress Honitorinu 

TRAINING 2.8 I Rovvlw8: JANUARY 1990 

None of the information contained in this Ecology and Environment, 
Inc. (E & E), publication is to be construed as granting any right, by 
implication or othervise, for the manufacture, sale, or use in 
connection vith any method, apparatus, or product covered by letters 
potent, nor as insuring anyone against liability for infringement of 
letters patent. 

Anyone vishing to use this E 5 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 representatfon, varranty, or 
guarantee in connection vith this E 6 E publicatlon 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 vith vhich this E 6 E publication may conflict; or for the 
infringement of any patent resulting from the use of the E 6 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, i t  is important that all employees are able 
to recognize the symptoms of heat stress as vel1 as perform first aid 
without delay. 

2 SCOPE 

This standard operating procedure (SOP) descri bas 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 (Sa) has overall responsibility for seeing that these 
guidelines are folloved in the field. 
cautious when vorking in conditions vhere heat stress is possible. 

The Site 

Hovever, each individual must be 

3 OBJECTIVES 

The prevention of heat stress is of paramount importance for field 
personnel, particularly when they must vear heavy or confining 
protective clothing. The SSO must ensure that all personnel monitor 
themselves for possible heat stress* and knov vh8t to do in a heat 
emergency. 
stroke can provide lifesaving first-aid to another, while medical 
assistance is summoned. 

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. If the heat i s  liberated slightly more 
rrpidly, 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. 

Interference with the elimination of heat leads to its accumulation 
and thus to the elevation of body temperatute. 
ia raid to have a fever. 
certain body processes speed up and generate additional heat. 
body m w t  eliminate not only the normal but also the additional 
qwtitiea of heat. 

As a result, the person 

Then the 
Such a condition produces a cycle in vhich 
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Reat produced vithin the body is brought to the surface largely by 

the bloodstreaa and escapes t o  the cooler surroundings by conduction and 
radiation. 
additional h u t  is lost by convection. Emver, vh.n the temperature of 
the surrounding air becomes equal to or rises above that, of the body, 
all of the heat m u s t  be lost by vaporization of the moisture (sveat) 
from the skin surface. A. the air becows mora brnid ( C O n t 8 i M  .ore 
moisture), vaporization from the skin slows dovn. 
the temperature is- 95.P to 106.P. vith high humidity and little or no 
breeze, heat is retained vithin the body. 
c m n l y ,  after a succesrrion o f  such days ( 8  h u t  V 8 m )  th8t medical 
emergencies due to  heat are lik8ly to occur. 
classified in three categories: 
stroke. 

If air movement suck as a breeze strlke8 the body, 

Thw, on 8 day v h a ~  

It is 011 wcb 8 day or, more 

h u t  crampa, h u t  ub.urtion, and h u t  
SuCb rwrSt.nciea 8re 

Heat cramps usually affect people vho vork in hot environments and 
perspire a great deal. Loss of salt from the body cuues’ painful cramps 
of the leg, arm, or 8bdomind nuc lu .  E m t  8lao my rcsult from 
drinking iced vater or other drinka either too quickly or in too large a 
quantity. B u t  cramps generally occur during vork, but u y  appear hours 
later in sow cues.  

The symptoms of heat craps include the follovlng: 

o Huscle cramps in legs, axms. or 8bdomn; 

o Pain accompanying th8 c t u p s ;  

o Profuse perspiration: and 

o Faintness. 

1.1.2 Emergency Care 

Phc8 the victim in a cool lacmion, oburv ig  88fety and 
decontuirutloa conrideration8 (see !hetion 6) i f  the victim Is coming 
from the hot zone. 
liquid such u Gatorad. or its equivalent. 
-ped n u d e .  
alert for any indication of 8 .ore serious problem. 

Give the puson sip8 of  vater or ma electrolyte 

The victim should not require medical tre8t-t but be 
Apply nnud  pressure to th8 

Eut e x h w t i o n  occurs in iadividrulr vorking in hot environments 
ud may be usociated vith h u t  crampa. Ewt u h \ u t l o n  1s cawed by 
the pooling of blood in the vessds of the skin. The h u t  is 

-1 
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transported from the interior of the body to the surface by blood. The 
blood vessels in the skin become dilated and a large amount of blood is 
pooled in the skin. This condition, plus the blood pooled in the lover 
extremities when an individual is in an upright position, may lead to an 
inadequate return of blood to the heart and eventually to physical 
collapse. 

4.2.1 Symptoms 

The symptoms of heat exhaustion are as follovs: 

o Pale clammy skin, 

o Profuse perspiration, 

o Generalized vedtness, 

o Dizziness, 

o Weak pulse, 

o Rapid and usually shallov breathing, 

o Unconsciousness, and 

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

4.2.2 Emergency Care 

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

cool vater, Gitor.de, or its equivalent. If porrsible, fan the patient 
continually to remove heat by convection, but do not allov chilling or 
overcooling. 
If there is any indication of a more serious problem. 

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

4.3 HEAT STROKE 

R u t  stroke is a profound disturbance of the heat-regulating 
mechnism, m.oclated vith high fever and collapse. 
condition results In convulsions, unconsciousness, and even death. 
Dlract urporure to sun, poor air clrculatlon, poor physical condition, 
and advanced age (over 4 0 )  bear directly on the tendency to heat stroke. 
It is 8 88riou8 threat to life and carries a 20-percent mortality rate. 
Alcoholics are extremely susceptible. 

Sometimes this 

I a 
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4.3.1 Symptoms 

Folloving are the symptoms of heat stroke (note the absence - of 

o D r y ,  hot, and flushed skin: 

o Sudden onset: 

o Full and fast pulse: 

o Dilated pupils: 

o Early l O S 8  of consciousness; 

o Body (core) temperature's exceeding 10So?: 

o Huscle tvitching, groving into convulsions: and 

perspi rat ion) : 

o Breathing deeply at first, later sh.llovly or evyll a h s t  
8breIlt. 

4.3.2 Emergency Care 

Remember that this is a true emergency, therefore, transportation 
to a medical facility should not be delayd. 
victim in a cool envltOrWat d remove 8s mu& clothinq as po8sibh. 
Ensure aa open a i m y .  Reduce body temperature promptly, preferably by 
vrapping the victim in a vet sheet or dousing the body vith vmter. If 
cold packs are available, place them under the arm#, around the neck, on 
the ankles, or any place vhue blood vessels located close to the skin 
can be cooled. Protect the victim from Injury during convulsions, 
especially tongue biting. 

In th. meantime, place the 

5 ~ O N O P E B A T S T B E S S  

Please note that in the cam of hut crampa or h u t  exhaustion, 
Catorade or its equivalent is suggested as p u t  of the treatment regime. 
Tbe reason for this type of liquid refreshment is that such beverages 
vi11 return u c h d e d  electrolytu to th w'8 IJ8tU. 
thue electrolytes, body sptemm cannot function properly, uad the 
represented hwlth hasard vill k in-d. 
are vorlriaq In situati~ vh.n the ambiaat t-8tUrU and humidity 
8re hi*, and especially in rlttt.tlonr vb.n l m &  A, B, uxl C of 
protective apparel are required, the SSO must fo l lw the procedures 
listed k l o v r  

Vitbout 

Thrr.fore, vb.n personnel 

o -re that all employeoa have sufficient quantities of fluids 
(Gatonde or its equivalent). Personnel should prepare ahead of 
time for field vork In h u t  areas enViro8wnt8 by coxuumlng 
rxtn fluid.: 

- -. 
a 
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I 
e 

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

o Revise work schedules, vhcn necessary, to take advantage of the 
cooler parts of the day ( L e * ,  5:OO a.m. t o  1:OO p.m., and 6:OO 
p.m. to nightfall); and 

o Cooling vests should be vorn if available. 

o NOTE: Taking salt tablets is NOT currently recommended. 

5.1 GUIDELINES FOR USE OF PROTECTIVE CLOTHING 

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

Ambient 
Temperature (OF) 

Mmciantm Wearing Time 
per Excursion (min) 

Above 90 1s 

85 to 90 30 

80 to 85 -60 

70 to 80 90 

60 to 70 120 

50 to 60 180 

5.2 BEARTRATE MONITORING 

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

The "Brouha 

o During a 3-minute period, count the pulse rata for the last 30 
seconds of the first minute, the last 30 seconds of the- 
second minute, and the - last 30 second8 of the third minute. 

o Double the count. 

If the recovery pulse rate during the last 30 seconds of the first 
minute is at 110 beats/minutc or lesa and the deceleration between the 
first, second, and third minutes is at least 10 beats/minute, 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 
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5.3 HONITORING PERSONNEL LCDY TEHPERATURS AND BLOOD PRESSURE 

When personnel are in respiratory protective g e u  for rxtended 
periods, cr when air temperatures are very high, the monitoring of body 
tarrperature and-blood pressure is another v8y of checking for symptoms 
of heat stress. Careful adherence to existing .+did guidelines could 
identify an individual vho nay not have fully stabilized .nd therefore, 
is not ready t3 continue vorking in the hot zon8. 

5.4 MONITORING TEE UORK AUEA FOR HUT STBESS c4LsDfTfONS 

Air tenpenture and relative huaidity are the tw most important 
measurements for determining :ha likelihood that 8 h u t  stress situation 
vi11 occur. 
thermometer. 

The reading caa be scbleved using both 8 dry and wet bulb 

As in arher medical esergencies, decmtuirution should procetd as 
normally as posrfble vithout.contributing unduly to the victim's stress 
or injury. 
he or she is taken from the hmudous zone. 
always in effect and backup prsonnel should be available at the 
decontamination st8tion to either suit up and asrist in extraction or to 
help decontaminate and undress the victim. If otbr serious injuries or 
mora life-tbxutening conditions exist, and the victim cannot be 
disrobed or decontaminated corpletrly, the victim (or contaminated 
portions) should be vnpped in p h t i c  (or other protective material) 
for his or her ova safety u vel1 as the safety of ambulance and 
hospital personnel. 
victim's being further overhr8ted. 

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

0 

Carefully avoid action that vould result in the 

and mnrunmcnt 
6 
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- ON DRILLING RIG OPERATIONS 

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 othervise, for the manufacture, sale, or use in 
connection with any method, apparatus, or product covered by letters 
patent, or as insuring anyone against liability for infringement of 
letters patent. 

Anyone vishing to use this E 6 E publication should first seek 
petmission of the company. 
ensure the accuracy and reliability of the data contained in the 
document; however, the company makes no representation, varranty, or 
guarantee in connection vith this E b 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 vith vhich this E 6 E publication may conflict: or for the 
infringement of any patent resulting from the use of the E b E 
publication. 

Every effort has been made by E & E to 
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1 INTRODUClTON 

This docuaent is mant to be used in conjunction vith E 6 B SOPS 
for field Oper8tiOM m d  h8Z8rdOUS V88te Site Op.C8tiOM, and 
incorporates by reference all the safety precautions required therein. 
It specifically addresses the functions and responsibilities of 
personnel vorking on or around drilling oper8tionr. 

B L E personnel are frequently required to work in the field vith 
drill rigs, taking soil and rock samples, inrtalling piezometers, and 
monitoring vells. Tva general situation8 dirct188ed 8ep.ntely are the 
supervision of Subcontract Drillers by B & E, and the direct operation 
of E 6 E's  o m  drill rig by our personnel. 

2 OPERATIOH OF DRILLING EOUI- BY E 6 E 

2 1 RESPONSIBILITIES AND A m O R I T Y  OF SITE SbPBn OPFICEB 

The duties of the Site Safety Officer (SSO) on drilling sites are 
the same ad in other types of opetationa vith the exception of the 
increased emphis on the hazards unique to drilling vork. This section 
details specific drilling concerna of an SSO. # \  

a B & E personnel are restricted from the borebole area during active 
drilling. 
restricted from the borehole are8 by means of a 'super exclusion zone" 
delineated by placing a 4- by 8-foot sheet of plywood over the borehole. 

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

2.2 RESPONSIBILITIES AND A l R g o R I T I  OF B C B DUILISR 

At the beginning of ucb vork day, the B & B driller must inspect 
the rig to ensure the folloving components have been properly inspected, 
maintained, or replaced, or procedures have been performed: 

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

Kill svitchea tripped and operation verified; 
-in guards in place; 
Belt Quuds in place; 
Belts set to proper tension (visual): 
Loose belts; 
Prwence of any fluid l u k a ;  
Any damaged hoses, cables, ropes, ch.111~; 
Control panel is elem; 
Control lever functiolu labeled: 
Prwmre relief valves function; 
-thud free of rust d grmse: 
-thud grooves lur than 1/8 inch in depth; 
All tools in proper varking order: 
Ria leveled and stabilized: 

o C h k  for veld cracks in &t; and 
o Safety hodu operational. 
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SOP-HEALTH AND SAFETY ON DRILLING RIG OPERATIONS 

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

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

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

All vheels will be blocked. 

Rig will be leveled using jacks or stabilizers. 

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

Plywood (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 
vork zone. 

All equipment will be properly lubricated. 

Tools will be used only for their intended purpose. 

Safety glasses, hearing protection will be worn vhen hammers are 
operated . 
Jaws of all wrenches will be clean and free of mud to prevent 
slippage . 
All lift hooks vi11 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 
ports. 

All unattended drill holes will be covered. 

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

No refueling w i l l  be permitted while equipment is running. 

2 



The Driller has authority to direct personnel within the area while 
drilling operations are in progress. 
around the auger and borehole is restricted by the 'Su- utclusion 
zone" delineated by the 4- by 8-foot sheet of pl- centered over the 
borehole before drilling. 
penetration of the augers. 
any time vhile drilling is actively undentay. 

but all team members must participate in this effort as vell. 

2.3 RESPONSIBILITY AND A m O R I l T  OF H 6 B PgaSoMJBt 

Access to the hazardous area 

A large hole cut in the p l m  allovs 
No personnel are alloved in this zone pad at 

Housekeeping around the rig is the responsibility of the Driller, 

E 6 E personnel working at a drilling site mut act as support to 
the Drilling Team by providing any necessary support functions: hovever, 
it is important that personnel are careful not to interfere vith the 
drilling process. 
exclusion zone" vhile drilling is undemy. If 80 B i E crw member 
recognizea an unsafe condition in the wrk area or on thd rig, he should 
bring it to the attention of the SSO and Team &der, if, it is 
not resolved in a timely m e r .  
hazardous, team members have the option to contact their Regional Safety 
Coordinator (E) or Corporate E d t h  and Safety in Buffalo. 

It is the responsibility of all E i B personnel to carry their 
issued nondisporable gear, including hard hat, face shield, teapirator, 
steel-toed boots, eyepiece inaerts, safety g lusu ,  and appropriate 
outervcar for the expected climate. 

routes, and special m e d i c 8 1  conditions of their t e u  members. 
all E 6 S field work, the buddy systew is to be enforced. 

Personnel are restricted from approaching the "super 

If conditiom arm still deemed to be 

All personnel should be amre of emergency facilities, egress 
As vith 

3.1 E 6 E SITE SAFET? OFFICea 

In addition to Basic Eealth and Safety Training and other OSHA 
undated trshing, first aid, BB, and necesrary tr8ining in field 
mmitoring of per80nne1, an SSO should have previowly vorked as a team 
m u h r  on field drilling projects in order to h8rr a vorlting knovledge 
of the drill rig and its inherently huudous nature. Where monitoring 
instrwmtation is to k uaed, the SSO must be properly trained prior to 
field work. The SSO ltUt have an understanding of the hazards of heat 
d cold str'ua, their associated spptoma, and proper vork 
modifications to protect field staff from potential injury. 
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3.2 E & E DRILLER AND HELPER 

The E 6 E driller and helper shall have taken and passed the basic 

They shall also meet the other minimum requirements for field 
40-hour Iiealth and Safety Training as prescribed by E & 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 & E Drilling Team upon employment vith E S E, by performing various 
types of drilling. 
vhcther additional training or apprenticeship vi11 be required before 
allowing this employee to act as Driller. An existing E & E employee 
shall have a minimum of 1 year experience as a Driller's Helper on an 
asaortment of field projects before he or she can be revieved for 
advancement to the position of Driller. If a Driller is uninvolved in 
drilling efforts for 1 year or more, he or she will be required to act 
as a Driller's Helper on a project, as well as receive rig-specific 
training on the equipment, before being permitted to act as a Driller 
again. 
drilling training school program. Folloving successful completion of 
such a course, the Driller's Helper w i l l  be observed on sites for a 
period of approximately 6 months, during which time he or she will work 
on several drilling projects performing assorted types of drilling. 
E & E Drilling Team will determine, based on these field observations, 
vhether additional training is required for this individual. 

Based on 

This reviev vi11 be the basis for determining 

The Driller's Helper position requires prior attendance at a 

The 

3.3 0- E 6 E DRILLING PERSONNEL 

All E & E personnel shall have taken the basic 40-hour Health and 
Safety Training course. 
respiratory fit test requirements established by E 6 E and OSHA, as 
w e l l .  

Field personnel must meet medical and 

3.4 SUECONTRACT DRILLER AND OTHER SUBCONTRACT DRILLING PERSONNEL 

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

They shall be medically approved and 
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4 SUPERVISION OF SUBCONTRdcT DRILLERS 

4.1 RESPONSIBILITIES AND AUTHORITY OF SITE SISPBTI OFFICER 

The responsibilities of the SSO at a drilling site here 
subcontracted drillers are used include the following: 
personnel moai toring, 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 

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

The location and operation of operatiorul and unencumbered kill 
svitches must be reiterated to a l l  site personnel. 

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

A geophysical survey (electroryFetfc or (round-penetrating 
radar) or a reli8bh site history 8u8t be obt8ined to verify 
absence of buried obrt8clar, tanka, or drams. 

A first aid kit and filled ey-h mrt be readily av8ilable. 

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

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

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

The Site Safety P 1 . n  (SSP) must be posted vith emergency phone 
lirt and u p  of horpit.1 route. 

A "super exclusion zonew must be est8blhb.d around the 
borehole, using a 4- 8-foot sheet of plywood. This defined 
8- will b. entered during active drilling only by the Driller, 
except in emergency situations. 

any of these items need replacement or repair, the SSO uust make 
necessary arrangements and later verify that repair or replacement is 
sufficient before actual drilling begins. Working together, the SSO and 
the driller should verify that the rig has been checked against the 
OperatorOs checklist. 
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The SSO's monitoring duties include calibration and setup of the 
appropriate monitoring devices, as specified in the SSP. 
this generally includes an 02/explosime ter and real time 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, Hini Ram) , it is his or her responsibility to 
obtain this equipment with the cooperation of the RSC or the Corporate 
Health and Safety Group, from the nearest E 6 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 air, drinking liquids, and 
calibration gas must be maintained. 

Day-to-day operations, as well as 

E 6 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 vhile 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 drav 
samples from the borehole area during drilling operations. 

The SSO 

An 

The SSO has the ultimate authority over the Subcontractor vith 

The SSO should hold informal site safety briefings at the 

regard to vhether vork practices meet the requirements of the SSP. 
Shutdovn of vork or restriction of personnel are options available to 
the SSO. 
start of both field work and daily vork shifts throughout the course of 
the project. 
provide properly trained and outfitted staffr 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 topicsr as well as attendees, will be 
recorded in the site safety log. 

Although E & E contractually requires Subcontractors to 

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

Personnel arriving for work 

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

o Personnel responsibilities: 
o Planned investigation and presumed potential hazards; 
o Levels of protection, monitoring plan, and equipment; 
o Emergency scenario plans, including kill svitch use; 

6 



No refueling operations vi11 be performed -til rig engines are 
shut dovn. 
spring-loaded, OSB1YFU-approved gaa cans constructed of metal or 
polyethylene. 

Hotor fuels should be atored and di-ed from 

,- SOP-HEUTE AND SAFETY ON DRILLING RIG OPERATIONS 
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The SSO should ensure and document that no boreboles are left open 
or unfilled after drilling equipment is moved. 
hole must be left open and unattended, suitable barricades, or the 
equivalent, vi11 be staged around the hole to prevent personnel and 
equipment f r a  faling in. 

fn'inrtances &ere a 

4.2 RESPONSIBILITIES AND A m O R I T Y  OF E 6 B PBRSONNEL 

All E 6 B personnel on site are required to follov the terms of the 
SSP and the direction of the SSO. Becarwe the SSO cannot be in all 
places at all times, the crev should observe the subcontractors and 
condition of their equipment at all timesT a d  report idiately to the 
Team Leader rad SSO any safety-related issues that are unresolved. 
Included are such details u dressout, site fpnctiotu, and 
deconullftution. It is important that the SSO be involved so that 
proper log entries can be d e .  

B i B, aa policy, d o u  not provide safety equipmeat or monitoring 
instruwntation to subcontractors. Some projects, hovever, MY be set 
up so that B i E personnel a d  subcontractors sham the same expendable 
mapplies . 

B B persoanel are forbidden from approaching augers during 
drilling. Activities at the borehole, such u sampling, require that 
equipment be stopped. 

'\ 

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

o R u t  and cold stress hazards: 
o "Super exclusion zonem eound borehole; and 
o Warnings to Subcontractors about hazards of climbing the mast 

vithout safety belt and other equipment. 

Because heat stress is a constant threat d d n g  varm veathar, the 
SSO is responsible for determining vhether conditions are unsuitable for 
vork. Uhere vorkers cannot vork vith the assirtu~e of vork 
modifications, cooling vests, and other cooling IY.IU~ the SSO m y  
decide that vork should not continue. 
through blood pressure and oral temperature checks vi11 be determined by 
the SSO vi th  assistance from the RSC and Buffalo Iidth anel Safety 
staff, if necessary. 

The n d  for vorker monitoring 

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

. 
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5 GENERAL DRILLING SITE SAFETY CHECKLISTS 

5.1 

5.1.1 General Drilling Site Safety Checklist 

SAFETY CHECKLISTS FOR SPECIFIC TYPES OF DRILLING ACTIVITIES 

0 

0 

.. 

0 

0 

.O 

0 

0 

0 

0 

0 

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

Obvious or questionable safety conditions that arise during 
daily inspection of the rig and its components vi11 be cause for 
vork interruption. 

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

Continuous OZ/explosimcter monitoring at borehole using remote 
sampling hose will exist at all times. 

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

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

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

Appropriate personnel protective equipment (based on hazards 
amociated with assumed vel1 contaminants) will be worn as 
directed by the SSO and the SSP. A t  a minimum, steel-toed 
boots, hard hats, and face shields v i l l b e n  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. 
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Electrical storms within hearing range of the job site vi11 
signal work termination until the SSO and Team Leader notify 
personnel othervise. 

The local utilities should be contacted prior to drilling SO 
that their lines can be located and flagged. Situations of 
close proximity m y  involve isolating utility lines (i.e., 
thutdovn and inerting of gaa lines). 

Vhm buried d r u u  or other material are suspected, a full survey 
of the drilling zone is required wiry appropriate 
instrumentation prior to ground breaking. 

Only trained, exp.rienced staff vho have studied proper drilling 
methods and served as 8 Helper under an experienced Driller vi11 
operate the cathead. 

Only properly licensed staff vi11 drive the drill rig. 
safety checlr of the vehicle, folldng B L E protocol, vi11 be 
carried out by the driver. 

A daily 

Climbing on the vertical mast is not permitted by E 6 E staff. 
Because the boom is not equipped vith a ladder, it should- be 
lovered for repairs. 8 

S.1.2 Rotary and Core Drilling 

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

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

Rods and bit should be open and clear. 

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

Drill rod chuck jam should be checked periodically and 
r8phced vhrn necessary. 

The capacities of boists and sheaves should be checked 
against the anticipated veight of the drill rod string, in 
addition to otbu expected hoisting lords. 

All hoses to and from the pump should be checked for properly 
irutalled couplings; couplings should be secured with locking 
devices on "quick connect* fittings or vire on 
aChlcago-Stylea couplings. 

a 
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- Eoses 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 lovering 
of drill rods: 

' 8  H 6 S,  TRAINING 2.7 1 'ovkd: JANUARY 1990 

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 vi th chuck javs. 

Drill rods should not be held or lowered into the hole with 
pipe wenches. 

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

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

When drill rods are hoisted from the hole, they should be 
cleaned for safe handling vith rubber or other suitable rod 
wiper. Do not use your hands to clean drilling fluids from 
drill rods. 

If vork 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 vith rough-surfaced, 

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

5.1.3 Cathead Usage 

o Keep the cathead clean and free of rust, oil, and grease. If i t  
becomes rusty, clean vith a vire brush. 
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Check the cathead periodically, when the engine is not running, 
for rope vear grooves. 
grutcr than 1/8 inch (3 mm), the cathead should be replaced. 

If a rope groove forms to a depth 

Alvays use a clean, dry, sound rope. 
ngraba the cathead and cause drill tools or other items to be 
rapidly hoirted to the top of the ust. 

A vet or oily rope may 

Should the rope "gr8ba the cathead or othervise beeom tangled 
in the drum, release the rope and sound an appropriate a h  for 
all personnel, including the Operator, to -idly back avay and 
st8y clear. If the rope the catbud .ad tools are 
hoisted to the sheaves at the top of the w t ,  the rope vi11 
often break, releasing the tools. 
stay clear of the drill rig until the Opmrator can turn off the 
dri l l  rig engine and initiate other appropriate actions to 
reluse the tools. The Operator should carefully vatch the 
suspended tools, quickly backing avay aftu turnjag off the 
engine 

If the rope does not break, 

Chemicals can cause deterioration of the rope that may not be 
visibly detectable, thus the rope should always be protected 
from any chemical cont8ct. 

Never v n p  the rope from the cathead (or any other rope, wire 
rope, or cable on the drill rig) around a haad, vrist, arm, 
foot, d e ,  leg, or any other part of the body. 

Alvays maintain a m i n i m  of 18 inches of clunnce betveen the 
operating &ad and the cathead drum vhur drivhg samplers, 
cuing, or other tools vith the catbud and rope method. Be 
ware that the rope advances tovard the cathead vith each hammer 
blov as the sampler or othu drilling tool advances into the 
ground. 

Do not use mora rope vraps than are required to hoist a load. 

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

Position all other hoist l h  to  prevent contact vith the 
operatlag u t h u d  rope. 

When using the cathud and rope for driving or back-driving, 
nke  sure that all t h d e d  connectlorn 8- tight, vhile staying 
u far avay as possible from the h l r  impact point. 

The cathud Operator muat be able to operate the cathead 
rturding on a level surface vith sound, firr-footing conditions, 
vithout distraction or dfrturbce. 

-\ 
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5.1.4 Continuous-Flight or Hollow-Stem AuQers 
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Prepare to start an auger boring with the drill rig level, the 
clutch or hydraulic rotation control disengaged, the 
transmission in low gear, and the engine running at low RPH. 

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

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

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

Slowly rotate the auger and auger head while continuing to apply 
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 

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

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

The Operator and tool handler should establish a system of 
reaponsibility 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 vel1 avay from the auger column 
and that the auger fork is removed before starting rotation. 

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

Vhenever possible, use tool hoists to handle auger sections. 

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

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



o 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 

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

Never use your hands or feet to move cuttings w a y  from 

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

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

5.1.5 Use of Vire Line Hoists, Wire Rope, and Eoisting Equipment 

o All vire ropes and fittings should be v i d l y  inspected during 
we and thoroughly inspected at lurt once 8 veek' for abrasion, 
broken vires, vear, reduction in tope diameter, reduction in 
vir. diameter, fatigue, corrosion, dangm from hut, improper 
waving, jaming, crushing, bird caging, klnldng, core 
protrusion, and dammge to lifting budvue. 
equipment mast conform to standuds as 8rublish.d by the 

A l l  reiated 

American Iron and Steel Institute Vire R o p e  Users l ¶ a k l .  
rows should be replaced vhen inspection indicates excessive 

Vire 

da&e according to the Wire Rope-Users Manual. All vire ropes 
vbich have not been wed for a period of 1 month or more should 
be thoroughly inspected before being returned to service. 

o End fittings and connections consist of spliced eyes and various 
unufacturad devices. 
connections should be installed according to the manufacturerOs 
instructions and loaded according to the wufacturerOs 
specifications. 

All manufactured end fittings and 

o If a ball-bearing type hoisting Swivel is used to hoist drill 
rods, d v e l  bearings should be inspected and lubricated daily 
to ensure that the swivel f r n l y  rotates under load. 

o If 8 rod slipping device is used to hoist drill rods, do not 
drill through or rotate drill rods through the slipping device, 
ami do not hoist the drill rod colwn higher than one-half the 
m u t  height above the top of the w t  (duridr). Do not hoist a 
rod colwn vith loore tool joints and do not u k e  up, tighten, 
or loosen tool joints vhlle the rod colum is being supported by 
8 rod slipping device. 
borehole, do not attempt to brake the fall of the rods vith 
hands or by tensioning the slipping device. 

If drill rod. should slip back Into the 

- -. 
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Host sheaves on exploration drill rigs are stationary with a 
single part line. 
increased vi thout first consulting with the manufacturer of the 
drill rig. 

The number of parts of line should never be 

Vire 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, i t  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). Do not use tool handling 
hoists to pull objects away from the drill rig; hovever, drills 
MY be moved using the main hoist if the wire rope is spooled 
through proper sheaves according to the manufacturer's 
recommendations. 

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 €or added pull to the hoist line or the feed 
mechanism of the drill. 

Do not use hydraulic 

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

Do not attempt to use 

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

Never use frozen ropes. 

Protect vire 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. 

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

Always vear gloves when handling wire rope. 

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

Never leave a load suspended in the air when the hoist is 
una t tended. 

Never hoist a load over the hud, body, or feet of personnel, 

Never use a hoist line to "ride" up the mast (derrick) of a 
drill rig. 

Replacement of vire 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 0-50 Safety Manual. 

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

Wire Rope Users Manual, American Iron and S teei Ins t i tute. 
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Mallinckrodt, Inc. Sdence Products Division, P.O. Box M Paris. KY 40361 E m c v g  Telrpkow Number: 314-982-Moo 

HYDROCHLORIC ACID, 37% 

Synonym: Muriatic add 

Formula CAS No.: 7647010 

Molecular Wclltrt: 36.46 (Ila) 
Chemical Formula: Ira 

Ilaurdour Inpdicnts: Hydrogen chloride 

PRECAun O N A M  ME ASURES 
DANCLU COUOSML UQUIDANDMIST 

IF SWAuI)wu). HAIu(FuL IF IN IWD.  INIIAUTION HAY 
U U S I  LUNG DAMAGE 

Do no( geI in eyes, on skin, or on clothin& 
Avoid bnathing mul. 
Use only with dcquatc ventilation. 
Wash thorouuly after handling. 
Store in a ti&tly closed container. 
Rcmovc and w u h  contaminated clothing promptly. 
I h i s  substawe is clruificd as a POISON under the Ikdcral Caustic 
Poison AcI. 

uust scveu BURNS m AU BODY nssm MAY BC FATAL 

P I E R  GENCY/FIRS7 ’AID 
In case of contact. immcdirlcly flush 6 t h  or eyes with plenty ol 
water for at least IS minutes. If nuallwed, 00 NUI‘ INUUCI! 
VOM m NG I 
Give h I g C  quantities d water or milk if availatilc. Never give 
rnylhing by mouth to an unconscious penon. If inhaled. renwvc to 
fresh air. I f  no( breathing. give aniCickl respintion. I f  
breathing b difficult, g k  omen. In all cascr call a 
physician. 
SEE SECnON J. 

DOT Hazard Clw: Corrosive MItCflal 

- !  
hppurancc: Clear, dor lcu  fuming liquid. 

Odor: Punpnt odor of h f l r g n  chloride. 

Solubility: Infinite In water with di&t evolution d 
heat. 

Doiling Point: W C  (1270; Azeotropc (#).2%) 

Melting Foinl: -74’C ( I O W )  
Specific G~vi ty :  1.18 
Vapor Density (Air- 1): No information found. 

Vapor Preuurc (mm 118): 190 (B 25% (Vlr) 

Evlpontion Rate: No information found. 

SECTION2 Flrer nd Exdodon lnrormrllon 

Flrt: 
C.n react with metals lo mlcasc nammablc hydrogen gas. 

Ex ploslon: 
Nol cansidered to be an erplocion hazard. 

F i n  Eatlnplslilng Mcdlr: 
11 involved in a fire. use water spray. 

Speclal Inrormrllon: 
In the event d a fire, wear lull protcctiw clothing and 
NlOSl I -appmd s c l l ~ t m l n c d  breathing rppratus with full 
facepiece operated in Ihc pressure demand or other positive 
pressure mode. 

boils at lWC (228=r) 4 

S48MIl* 
st& wdcr omlinary conditions d uce and stongc Cuntrincn 
may bunt d e n  hated. 

llaurdour Utcompalllom RPductr  
When hated lo dccanpaith. emits toxic hjdmgcn chloride fume 
and will rrrr( with n t c r  o( r t a m  to p m d m  k a t  and to& a d  
conorin fumes. 

Hrurdour Polymrrlutlon: 
Will not occur. 

InoompIlblll4ltr: 
A rtma( RliMNl A d ,  concrntntd hjdmhloric acid is  highly 
rcmivC with strong buu. metab. metal odder. hydroridcs, 
ami- crdmnatu and ocher alkaline materials. Incompatible 
witb nuteMb such as cyanidcr. sulfides, rulfitcr. and 
fonuldcbjdc. 

SECIlON4 140 k/sdII I)irDoul lnkrmatlon 

a a o v p  perronncl should n i t  protcaivr clothing and 
rccpintory equipment tuitrblc for toric or mmxive fluids or 
v.po”. Irolalc or cnclorc the WCJ of the k a k  or spill. 
h8# Spills: flush with walcr and ncu ln luc  with rlkslmc 
natcrirl (soda ash. lime, CIC.). Sewer ncutraliied material 
with excess water. Larger spills and loc sizes: Ncutnlirc 
with alkaline matcrirl. pick up with rhwidxnt nirtcrial (srnd. 
earth. vennkrlitc). P d d c  lorred ventilation to dissipate 
fumes. DispK in a HCRI\-rppmd waste facilily or s e w r  the 
ncutrr l id r lurv with ciccss watcr if I ~ a l  cirdinrnrcs allcw. 

I tcpr lablc Ouanlily (It(J)(CWA/<:liltclA) : Ibs 

linrure compliance with lard. SIJIC and kderal rcgulrlions 

AD 
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EICcct. Date: W-10-86 Supcrscdcs OH-2I-HS 
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Inbalrllon: 
COnoJnl Inhabtioa dnpon can cause mughing, choking. 
ln(l.nuth ofthe MY. thnut, a d  upper mspintory tnct. 
lhhrlatkn d higher cuncmtntions may cause lung damage. 

Ingesllon: 
Com*lvcl Swrllowing hydrochloric acid can cause immediate p i n  
and bums d the nouth, throat, uophagus and gastrointestinal 
In*. May c a w  nauua, vomitin& and diarrhea. 

Skln Conlael: 
Concdvcl a n  caw mdnur, pin, and scvcre skin bums. 
Conccnlntcd wlutlonr muse deep ulcers and discolor skin. 

Eye Conlrtt: 
COrrOrinl V~pon are lmlating and may cause damage to the 
eyes. Spluhu nuycaurc s e w t  hums and permanent cyr damage 

Chmnlc Exposure: 
Lang-knn crpaurc IO cuncentntcd vapors may cause emion of 
teeth. h g  l c m  trporuru Kldon, occur due to the comnivc 
p ~ ~ p c n k s  d the acid. 

AggmvrIIon of h.c.lsIlng Condlllons: 
Peenorr witb prctlirthy skin dluwdcn or cyr direrrc may be 
more su~cptiblc lo the cllects d this substance. 

InIiaIallon: I 

H c m c ~  to fresh air. If no( bmthitig, @e art i r i ia l  
respinlion. If breathing b diIliilt, g k  omen. C.ll a 
physician. 

Inpstlon: 
DO NOT INDUCe VOMmNGl Givr large quantitics of 
water or milk lravdlabk. k r  give anyihing by mouth IO 

an unconscious pcnon. Get mcclicrl attention immediately. 

S u n  Exposure: 
In case d cfn~tacl, immediately flwh skin d t h  plcnty of water 
lor at I c u t  IS minulu wbUc r rdn~conlaminated clothing 
and shoes. Wash cbhlng bc~otr RUK. Thoroughly clean shoes 
before muse. Get medical attention immediately. 

Eye Exposure: 
Wash eyes with pknty d n t c r  for at least I S  minuter. lilting 
b r  and upper c)rrlidr occasionally. Get mcdical atlcntion 
immediately. 

I& 

C. TOXICITY D W  (RTECS, 1986) 

On1 nt LDSO: 900 mg/kg (Ilphchloric acid 
conccntntcd) Mulation nfcrcwr  cited. 

SECTION 6 n i l  C o w l  M c a s  U I V l  

Alrbornc Exporute Unlls: 
-0SIlA Pcnniuiblc f ipaure Umit (PEL): 
S ppm Ceiling 
-ACGIII l'hreshold Umit Value (TLV): 
S ppm Ceiling 

Vcntllatloa System: 
A - ten d b l  and/or gcncnl cahaust u recommended to k u p  
cmploycc capaurrs bchm the ~ h m c  Crpaucr limits. h i  
erhruct ventilation is gencnlly prefemd becaw i t  can mntd  
Ihc emissions of the rontaminoni at iu (OUICC, preventing 
dispcnba d il Into the gcncnl work a m .  Pkar  d e r  b t k  
ACOW document. 'Indurtdal Ventilation. A Manual d 
Pnaicu*. most recent edition. lor details. 

Personal RnplrmIon: (NIOSII Appmrrd) 
II the ILV & cccredcd 0 (uU fmpicrr  chemical mrtcidp 
rrrpintof may be wm. In gcAcnI. up lo 100 times tk n V  o( the 
maximum w ronccntntba spdf i id by the wpintor supplier. 
whichever b kn. Altcrnatkly, a rupplkd air full farcpiccr 
rrrpintor or airfined hood may bc wwn. 

SUO Rotedlon: 
Rubbcr or neoprene 3cm.s and additional pcbtcrtion including 
l m p c h  boocr, apron. 01 connlr. u nccdcd in mu d 
unusual crpocrre to p m n t  skin contact. 

Eye h l cc t l on :  
UK chcmical ufely g d u  and/or a full face rhicld where 
splashing is p i b k .  Cartact knus should no( k r o m  rhcn 
wdngwi tb  tb& material. Maintain eye wlrh fountain and 
quickdrench racilitkr in work a m .  

7 -Id n lnfvrmrllon 

Kccp In a tightly cbccd rauaincr. rcmd in a rml. 
d~,ventilaled area. Pmed lnwn phpkal damage rnd dircrt 
runlifit. 
moirture. 

Isobtc from incanpmtiblc substances. P~otect from 

........e............... ...........e..................*..... 

IlYOC 



e Mallinckrod t 
= a  Material Safety Data 

Hazardous Decomposition Products: 
T d  gases and npon sucb as arbon monoxide may be rclcaxd 
a firc incrdvinB isopropyl altohd. 

Uallinckrodl provider the information contained herein in good faith but 
m8kW no repnwntrtlon u b I(r comprchenrircneu or accuracy. 
Individuals receiving lhi. Infomullon mud crerdw their independent 
judgment In determining I t s  appmpriatenw for a puticutar purpora. 

hldllnckrodt make norepraenbtlonr. or warranties. rlihcr q W C S S  w 
InpUed. ofracrbuubllily. tl(ncu lor a pnkuhr purpose 4 t h  raprcl ts 
Ilu W u a d a  cc( knl herelm or to the produd 10 rbkh the Inlorutloo 
d e n .  Amrdlqlr. Lt.Uirckrodt will no1 be ruponrlbk lor damaga 
rrrutllng from use of or rdlance upon thls Inlormatton. 

Emergency Phone Number: 314-982-5000 Llallinckrodt. Inc.. Science Roducts Division. P.O. Boa LI.  his. KY 43061. 

i 

Lcl # ISOPROPYL ALCOHOL ' PRODUCI' IDENTIF ICATION: 
Synonyms: 2-propanol; sa-propyl alcohol; isopropanol 

Formula CAS No.: 67-634 

Molecular Weight: 60.10 

chemical Fornula: (CH3)2 CHOiI 

Hwrdws Inpcdicnts: No! applicable. 

PRECAUTIONARY MEASURES 
WARhlNGI FLAMMABLE UQUlD. IlARMNL I f  
SWAUIIWW) OR I N I W D .  rUnClS CEHCIW. tiERVOUS 
bysTu1. CAUSES IRRITATION. 

Keep 8wly from h u t ,  spark and flame. 
Keep container closed. 
Use with adequate ventilation. 
Avoid brulhing vapor. 
Wash thoroughly after handling. 
Avoid contact with eyes, sun and clothing. 

WRGENCY/FIRST AID 

I f  swallowed, give water to drink. Induce vomiting i f  medical help 
is no( iauncdiately available. Never give an)i@ing by mouth to an 
unconscious pcnon. If inhaled, remove to fresh air. I f  not 
breathing, give artificial respiration. If breathing is difficult. 
give oxygen. In case d contact, immcdiatcly flush skin or eyes 
with pknlydwaler for at least 1s minutes. In all cases call a 
physician. 
SEE SECnON S. 

DOT Hazard Class: Flammable Liquid 

SECTION1 Phvs Ical Data 

Appearance: Clear, colorless liquid. 

Odor: Rubbing alcohol. 

Solubility: Infinite in water. 

Boiling Point: 82% (lWF). 
Meltink Point: -8PC (-128.F). $& 

Specific glavity. 0.79 

Vapor Density (Air- 1): 2.1 

Vapor Pressure (mm HI): 33 @ W C  (WF) 

Evaporation Rate: (n-BUAC - 1) 2.83 

SECrlON 2 

Fire: 
Flammable Liquid 
Flashpaint: W C  (53.F). (closed cup). 
hutoignitbn tcmpcnture: 3!J5K (1uTF). 
Flammable limits in air, % by volume: 
lel: 2.6, ucl: 12.0. 

Fire and ExDbsion Inform aiinn 

SEWION 3 Reectivitv DaQ 

Stablliw. 
Stabk under ordinary conditigns of use and storage. Itcat and 
sunlight u n  contribute to inslahilily. 

Hazardous Polymerization: 
Will not occur. 

Incompatlbilltlcr: 
Hut ,  b m c ,  stmg oxidizers, wctadehydc. chlorine, ethylene 
oxide, hydrgcn-pllrdium combination, hydqcn peroxide-sulh 
acid cornbination, poc.ssium tcfl-butoxide, hypochkrour arid. 
isocyanates, nitroform, phosgene, dcum and pcrrhloric arid. 

SCl lON 4 Lcek/S~l l I  DlsDosei Infurmnllnq 

Explodon: 
Above flash pdnt. vapor-rir mixlures arc exprOrbc within 
flammable limits noted above. Contact with strong oxidizers may 
cause fire or crplosion. 

Fire Extinguisltlng nledia: 
Water spray, dry chemical, alrohd form, or carbon dioxide. 
Water spray may be used to keep fire exposod containen cod. 

Special Information: 
In  the event of a fire, wear full protective clothing and 
NIOSH-approvcd scl lataincd breathing rppratus with full 
lacepiece operated in Ihc pressure demand or other pos i tk  
pressure mode. Water may be used to flush spills away from 
crpoourcs and to dilute spills to non-flammable niixturcs. Vapors 
can (low along surfaces lo distant ignition source and flash 
hack. 

R e m  all sources d ignition. Ventilate area of leak or 
8pU. Wn-up pcnocmel require pr0tSak clothing and 
respintoy pmtution fmm npn. Small spills may be 
r k o r k d  on p p c r  towels and cvlpontcd in a fume hood. Allov 
emugh time for fumes to dear hood, then ignite paper in a 
suitabk bation away from combustibk materials. Contain and 
recQKr liquid for reclamation when pocribk. brger spills 
and kt shes a n  be rdkctcd as hazardous waste and atomized 
in a suitabk RCRA approved combustion chamber. or abrorbcd 
with vcnniculite, dry sand, earth or similar material for 
disposal as hazardous waste in 8 RCRA approved facility. 

Ensure compliance with local, stale and federal regulations. 
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Mallinckrod t 
Material Safety Data 

Mallinckrdt probides lhe information contained herein in good faith but 
makes no representation u (4 it. comprehensiveners or accuracy. 
Indi\iduals receiricg this information must exercise their independent 
judgment in delenninlng its rppmprirteneb.r for particular p-. 

Ltalllnckrodt makes no rrpresrntntlonr. or warranties. rlthrr rrprrsc or 
Impllrd.o~mrrch~ubllity. l l lnac  lor a pmlculrr pur pose *I111 r n w t  to 
lhr Informallon aet lonh hrrrln or i o  Itlr product l o  which thr Inromailun 
nkrr. Accordingly. hl.lllnrtrudt wilt nu( k ruponslllr for damaga 
rrruttlng from uy *lor rrtlancr upon thtr Inlormallon. 

Emergency Phone Number: 314-982-5000 I Ltrllinckrodl. Inc.. Sciencc Roducls Division. P 0 Boa Lt .  I’mis. K Y  43061. ‘ 

! ISOPROPYL ALCOHOL 
PRODUm IDENTJFI CATION: 
Sbnonyms: 2-propanol; KC-propyl alcohol; isopropanol 

Formula CAS No.: 67434 

Molecular Weight: 60.10 

Chemical Fonnula: (CH3)2 CHOH 

Hazardous Ingredients: Not applicable. 

PRECAUTIONARY ME ASURES 
WARhlNCI W M M L E  UQUID. I ~ l f U l .  IF 
SH’AIlIIWED OR INHALED. AFFECIS CENllUL K‘ERVOUS 

CXUSCS IRRITATION. 

Keep aray from hut, sparks and flame. 
Keep cootriocr clored. 
UH witb adequate ventilation. 
Avoid bmlbing npor. 
Wash thoroughly after handling. 
Avoid mntact with eyes, skin and clothing. 

EMER GENCY /FI R STAID 
I f  swalloand, give water to drink. Induce vomiting if medical hrlp -i & not immcdirtcly available. Never give an)l&ing by mouth lo an 
unconscious perron. If inhaled, rcmove lo fresh air. If not 

~, g breathing, give artificial respiration. If breathing is difficult, 
give oaygcn. In case d mntact, immediatcly flush skin or ryes 

1 with plcntydwatcr for at least IS minutes. In all CLSCS c ~ l l  a 

- ‘4 

3 
# 
5 physician. 
! SEESECnONS. 

DOT Hazard Class: Flammable Liquid 

SECTION1 P h y m  

Appearance: Clear, colorless liquid. 

Odor: Rubbing alcohol. 

Solubility: Infinite in water. 

Boiling Point: 82‘C (IWF). 
Melting Point: -8YC (-128.F). 
Specific gravity: 0.79 

Vapor Density (Air= 1): 2.1 
Vapor Pressure (mm Hg) 33 @ #rC (We 
Evapontion Rate: (n-DUAC - 1) 2.83 

SI:CTION 2 Fire and Ex- inn 

Fire: 
Flammable Liquid 
Ilashpoinl: 12% (53.F). (Claud cup). 
Autoignition tcmpenturc: 399T ( 1 5 0 .  
nammablc limits in air, % by mlumc: 

\& 

Icl: 2.9 ucl: 12.0. 

Explosion: 
Above flash point. vapor-air mixtures are cxplosivc within 
flammable limits noted.ibove. Contact with strong oxidizcn may 
cause fire or elplosion. 

Fire Extinguishing Media: 
Watcr spray, dry chemical, rlcohd foam, or carbon dioxide. 
Water spray may be used to keep fire c q a e d  canlainen cool. 

Si’ecial Informatiun: 
I n  thc event of a fire, w a r  full protective clothing and 
NIOSIi-approved sclfcontaincd breathing apparatus with full 
facepiece operated in the pressure demand or other pziiiue 
pressure mode. Water may be used IO flush spills away from 
exposures and to dilute spills to non-flammable mixtures. VlpCWS 
can flow along SUI~JCCS to distant ignition SOUKC and flash 
back. 

S E m  . .  ON3 Rea- 

S tab l l im  
Stable under ordinary conditisns of usc and storage. llcat and 
sunlight can contributc to instability. 

Hazardous Decompositiun Products: 
Toxic pus and npon rucb IS carbon monoude may bc rclcased I I  

1 fire involving isopropyl akohol. 

Hazardous Polymerization: 
Will MU occur. 

Incompatibllltlcr: 
Hut, flame, rtmagoxidizen, acelrdehydc. chlorine, ethylene 
oxide, bydmgen-palladium o~mbination, bydmgen peroxide-sulluric 
acid m b i l u t i o n ,  poiasdurn ten-butoxide, hyporhlorous acid. 
isocyanates, nitroform, phosgene, o h m  and perchloric add. 

SEmoN4 1 oak /Splll D i s t m e l  Infnrnirt ion 

Rem= all WICCL of ignition. Ventilate area of leak or 
c k ~ n - u p  personnel Kcquire pmtcrtivc clothing and 

respintory protection Cnwa vaporr. Small spills may be 
abrorbcd 011 ppcr towels and cnponted in a fume hood. Allow 
enough time for fumes IO clur hood, then ignite paper io a 
ruilabk kalkn away from con\bustible matehlc. Contain and 
recover liquid for reclamatioa wbcn possible. larger spills 
and b siza can bc collcacd as hazardous waste m d  atomized 
in I suitable RCRA app’wed m b u s t i o n  chamber, or a b r o a d  
with vermiculite, dry sand, earth or similar material for 
d h p l  as hazardous waste in I RCRA approved facility. 

Ensure compliance with local, state and fcdcral regulalionr. 

A- NFI’A Rntings: llcalth 1 Flantmability. 3 Reactivity: 0 



Mallinckrodt 
Material Safety Data 

blallinckrwlt provides the informrliun coiituined lierein in ~ Y W I  b i t  h but 
n18kcr M rrprraeiilalion m to itacomprchcruircne*r ur accuracy. 
lndivklurlr receiving this infonnrlbn muat exercise their liiiklwiiileiit 
judgincnt in dctrrmiiiing its appruprialcnerr lor a prrticuliir purlwe 

htatttnrkrodl niaka no rrprcrcnlaltons. or wrrranlkr. elihcr express or 
loiplicd. dnierckml8blllly. Illncrr fur a paakulmr purpmsc wkli respect IU 

lhr I d o r u l k .  srl Iorth krrln or Ir lbr product lo wblcb tbr lafornmiloa 
rrkrr. Accwdlndy. htatflmctirudl wlll nul be rrspoiidbk for dammga 
rrrullliig from usr dor rellam-r uyur thlr lakmi&Ilun. 

Enieqcncy Phone Number: 314-982-5000 h t ~ l ~ i i i ~ L i i r l ~ .  Iiic . SLICIILC hulucir  lhviwn, Y 0 Box Lt. Puis. KY ~ U b t  

NITRIC ACID, 70% 
PROD U r n  IDENTlFl CATIOE 
Synonymr: Aqua Fori* Azotic Add; Nitric Acid 70% 

p o n ~ l r  CAS No.: 7697-37-2 

Mdccubr Wcigbt: 0.00 

Chemical Ponul.: )IN03 

Ilurdous Inpdicals: Nor Applbbk 

P R E C A U T I O V  
M N G U I  t lMwoOaDlULalMAClWmt 
M H E l  MAl?mAL MAY muse fllL 
COMOYVL ~ D A N D M I ~ C A U S C S ~ N ! B U R N S l U U  

I N I W D .  INHAlAIWIN MAY CAUSE LUNG DAMACC 

Do MU gel in eyes, on rkin, or on clothink 
Avoid bmtbing Cniu. 
Use only with adequate wbtilation. 

Keep fmm mam with dothing a d  abcr combustible m t c M b .  
Dona( clorc m r  mcnburtibk matcrLk 
SIom In a tightly ckrcd container. 
Rcnan rad rub rontamiruted clothing prcnnplly. 
This cuktrnce is classified u a POISON under the Fedcnl Caustic 
PaiIaa Act. 

w~lr n- WAY BE FATAL IF sw-R IWL(N. IF 

w.rb tbo~ghb miter badiiig. 

WERGENCY/FIRST 

In c u c  d contact. immedi.lcly flush skin or eyes with plenty d 
water for al kuc IS minutes. If mmuOnd, DO NOT INDUCE 
VOHCIINOI Gvr law qwntitks d water or milk i f  available. 
Near giw anylhmg by mouth to an unconrtious perron. If inhaled, 
=maw (0 fruh air. If no( bmthing, g h  aniriial 
rrcpinlion. If bmlhing is diflimlt, #a o w n .  In al l  CUCL 

call a physician. 
SI![! S@CnON 5. 

DO( - 'Clau: Oxidizer 

I - 
Appearance: aur, colorless to rlighlly yellow 
liquid. 

Odor: Suffocating acrid. 

Solubility: Infinite in water. 

Melting Point: -MY (-WF) 
Specific Onvilyl1.41 
Vapor Density (Air- 1): 2-3 approximately 

Vapor Prrrrure (mm IIg): 62 @ 2VC (68.Q 

Cvapontion Rate: No information found. 

Boiling Pdnt: 1 2 2 T  (2WF) J 

i 

F w  E X D u n  Inlormat Ion 

FIR: 
Nor mcnbuuible, but substance h a strong oriducr and i ts heat 
04 rurtiOr witb d U r & g  agents or cornburribkc may tau= 
ignition. f i n  rrw( with mctalr to m k w  hmmnblc hydrogen 
PI. 

Exploslon: 
Reacts cqtdvely witb comburtbk orynic or readily oxidimblc 
matchis rucb u: dmhok, turpentine. charcoal, o~ganic 
refuse, metal powder, hydrogen rulfie, CIC. 

Flm Extlnplsblng Mcdlr: 
I f  imdvcd b a Irr. use water rpny. 

Speclsl lnfonnrllon: 
lncmucr the flammability of combustible, ot'ganic and readily 
oxidizable materials. In the event of a fire, wear full 
protcaivc clothing and MOStl-apprwcd ulf-conlrintd breathing 
apprnlur with full facepiece opcntcd in the pressure demand or 
other p a i l k  pressure mode. 

SLeblllCy. 
Stable under ordinary mnditionr of w and rtongc. Chtaincn 
may bunt when heated. 

llsurdour Drcomposltlon Products: 
When heated lo dcmmporilion, cmils lo& nitrogen oxides fumes 
and hydrogen nitrate. Will FUCI with water or clam to prodtux 
h u t  and toric and conuivs furncc. 

I laraidour Polymcdutlon: 
Will not occur. 

lo~mpatlbllltlcr: 
A danprwrly powcrful odduing agent, mnccntntcd nitric acid 
L incwnptibk with mad c u k t m c a ,  ccpCrirUy s t m g  bases, 
metallic powden, arbidcc. h f l d g o  cullidc, turpentine, and 
mbur l ib lc orpnia. 

ON4 I 

Isolate or enclose the area d the l a k  or spill. Clean-up 
perronncl should w a r  p m t c a k  clothing and mpiratory 
quipmcnt suiubk for toxk or conork fluids or vapon. 
SmaU Spillr: Flush with water and ncutn lk  with altrlinc 
material (rodr a h ,  lime, CIC.). Scvcr with e m  water. 
Larger cpillr and kt rues: Ncurn lh  with alkaline material, 
pick up with abrolbcat matcrkl (and, arch, nnniculitc) and 
dkpac in a RCRA~pprovcd waste faciliy or lcycr lhe 
ncutnlizcd rluny with excess water i f  local ordinances allow. 
P d d c  forecd ventilation to dissiplc fumes. 

Reporcable Quantity (RO)(CWA/CeRCU) : loo0 Ibs. 

Ensure compliance with local, ctate and fedcnl regulations. 

Ab 



S u p e r r e d e s 0 9 ~  NITRIC ACID, 70% 

Inbrlrlloo: 
kmm to fmb ah. If ro( brrrllh& 
mpintioa. U brrrtblaa Ir dulirulc, &e o w n .  CIU r 
PhPWa. 
lagtillow 
DO NOT INDUCE VOMmNOl O h  large qwntltiu d 
n t c r  or milk UmUabk. N m r  &e raylUa8 by mouth to 
an unrrmybyl p"~" .  Get mcdhl attention imnicdirtcly. 

Skin Expoium 
In tuc o f c o n ~ .  Immediately flush run with plenty of wrtcr 
for at kul IS minuter whlk fcmavln8 contaminated dothlng 
and chou. Wuh clolhlng kfm rcw. "borwghly Clem rhoa 
bclorr rcw. Oet mcdicll rttcnikm Immcdirtcly. 

Eye Erposurr: 
Wuh e y a  4 t h  pknly of water for 11 kul I S  minutu, lifiing 
k n r  and upper eyelib omrborlly. Oct dial rltcntion 
immcdiitcly. 

rdficial 

(RTECS,1982) 

Inhalation (RJI) WO: 244 ppm 
(NOd/MM 

Alrboroc Erporum Umltr: 
-OSHA Pcnnhibk &pomm Uinlt (PEL): 
2 p P m V A )  
-ACGIH Threshold Limit Value (TLV): 
2 PPm CrWA); 4ppn (=I 

i 
I 

L 

H 
P al 
0 
> 0 

- 
9! 



w 

Mallinckrodt 
Material Safety Data 

hlallinckroclt provider the Information coiitained herein in y d  hiih biit 
maker M reyruuiitatbn N (0 itocomyreheruiveneu ur wcurncy. 
lnclivklrulr receiving tbir bfornulba muat exercise their iiwlepcnileiit 
Judgment in Jeteminin# ib appmpriatenetu fur Y patticubr purpw. 

LIaWnrkrodl maku no repraenlmtloiis. or w r r r r n l l n .  elther c i p r a r  or 
lwylkd..(r*crc*..tabUlty, lltnebslur a prrtlrulrr purpose *Ithrapccc lo 
the I . l u r u t l n  ad lUrh krel r  or Io IIU pruducl lo whkh Ihc laforrutlor 
refers. Acrordlu&. Llllllnckrodl wl l l ro l  k rayunrlblc lor damages 
rerullhg from UIC &or rcllrrcc upor lhlr lnfuriiimllan. 

Emergency Phone Number: 314-982-5000 hlalliirktuli. Iir . SCICIU~ l ' ~ d u c i r  Divirioii .  I' 0 biii hl. l'atir. K Y  JW61. - 

SODIUM HYDROXIDE 
PRODIJCT' InENTlFl CATIOIJ: 
Sponynw Gurtic lye; sodium bydroddc did; sodium 
LyJmtc 

Pormulr CAS No.: 1310-73-2 

Mdcculrr weight: 1o.m 

QKmk.l Pomul.: NaOH 

l lardaw Inpcdicntc: Noac. 

CAUTI O W Y  U 

M R G E N C Y / F I R S T  AID 

If ~ l larcd,  bo NOT iaduce d t i n c  Give l rqc qurntitiu d 
nwr. " e r  $VC anything by mwtL to M wumdou~ pcrcw. Gll 
a pbycicl. imnwdhlely. la ace  d mW, insorcdmtrly flush 
skin 01 eyes with pkny of water for at kuc 15 minutu In al l  
c u u  C d  a pbyiciaa. 
see SecnON 5. 

DOT Ihzard Class: Conoshre Material 

- 
Appunnce: White, dcliquccccnt ~ l l c u .  

odor: odorku. 

Sdubiliw 111 g/100gdntcr. 

Boiling Point: 139OT (UN'P) 
Melting Point: 31PC (6iM'F) 
Specific G d t y  (water- I): 2.13 ,, 
Vapor Dcnriy (Air- I): No infomution found. 

Vapor Prcrruw (lam llg): Ncgli@bk. 

Empornlion Rate: No information found. 

N 2  
Flm: 
NOI consided to be a lire bazard. llot or molten material can 
rcut violently with mater. 
Can asact w&h er&& mctrlr, such u aluminium, to gcncrsle 
Ilammabk hyd-n pr. 

Explorloo: 
Nor d d c d  LO be an crpkrioo hard .  

Fire Extlngulrhlmg Mcdlr: 
Use ray mans rultrbk k r  crtinguishing surrounding fire. 
Adding water to austk r d u t b n  generala large amounts of heal. 

Speclal Informatloo: 
In the cvcnl d a fire, w u r  full pNtcctivc clolhing and 
MOSII-rppmd w l f a ~ ~ r i r c d  bwtbing applnlus with full 
bccpiux opcntcd la tbc prcrrure dcmandor other + t k  
prrrsurc mode. 

Slnbllltr: 
Siable under onlinary amlilions of usc and storage. Very 
hypampic. Can s M y  pick up moisture fmm air and rua with 
carbon dioxide from a i r  lo form d i u m  carbonrlc. 

llrwrdour Dccomprit iou Products: 
Sodium &de. 

llrwrdour Polymcrlutioa: 
lbir rukraarr dou oo( polymcrle. 

Incomptlbllltlea: 
Coawt with water, rridr, lkmmrblc Liquids. and orynic halop i  
compounds, upcCirUy lricbbnwthylcnc. may UUIC fire or 
crplorioa. Coauft with nitromethane and other similar nitro 
compouadr muru formation of shock-rrnritk ulu. Conraa 
with mi& iucb as alumhum. tin, and zinc UWI formatim of 
flammabk bydqcn  gas. 

4 I r a  k / S d I  D~~SIX~- o m  n 

'Ibis is a ICE( line. lOmC Clean-up pcrronnel rcquirc 
pmturivr cblhing and rrrpintory protection f a n  Juri. 
Smcp, roop or pick up spilled marerial. A d d  dusting. 
Cd~ccted v.uc may be lranrlcmd to a c w ,  prcfenbly 
metal, container and sent to a RCRA-rppcoKd rnrtc dLparl 
facility. Do not flush to the rrcwcr. G u t h l  Floor.and dbcr 
sudarcr may be slippery. Do not mnhd with waicr. 
Neutnltc traces with dilute acid. 

b s u r e  compliance wilh local. stnk and federal rrgulationc. 

NFPA htlngr: llc, ,Flammability: 0 I tcoc~iv i ly :  1 

SODIUM HYDI\L.;IDE 
A 
Effec..dc dale: 11-03-85 Supersedes 04-01-85 



I 

lnbrlatlon: 
Rem- to fresh air. If ao( breathing, give art i f ic ial  
rccpintion. If breathing i~ difticult, pvc orygcn. Cali a 
phyaiclan. 

lagestlon: 
DO NOT INDUCE! VOHmNGl Givc large quantiticc of 
water or milt if mdlabk. N e w  g i ~  rnphing by mouth to 
an unrPnrciow pcrron. Gel medical attention immediately. 

SUO Exposure: 
In w of mntret, immcdiatcly flush ~Yll with plcnty of wtcr 
for at k r t  15 minutu wbUc rcmoulag contaminated clothing 
and show. Wub clothing afore CLUKC. (311 a physician 
immediately. 

Eye Exporum: 
Wub eyes with pkny dwrtcr kc at k.rr IS minutes, lifting 
h r  and upper cyrlidr aeu~ionally. Get medical attention 
immediately. 

C. TOXICITY D m  (RTECS, 1982) 

No LDSO/LCU) information found relating to normal 
rwtu of occuplbrrl crparure. Irritation data: Skin, 
rabbit: SO mg/24Ii Sewre 
mlj24ll Scvrrr 

Eyc, rabbit: 50 

6- b 

Alrborne Exposure Umltr: 
-0SIIA Penniwibk @~~pature Umit (PEL): 
2 mdm3 WA) 

-ACGIII 'fhlhrrrhdd Limit Value (TLV): 
2 mdm3 (Ceiling) 

Ventllsllun System: 
A cyslcm of l o u l  and/or general cxhaurt IS rccomiiicndcd to kci 
employee crposurcc k b w  the Airborne E x p u r r  Ijmits. Lou 
clhaucl vcntilrtion ic generally prcfcrrcd bcuuse i t  can control 
the c m i r r b  of the cont.minant at i ts wurcc, pmcntiiig - 
d i g n k m  dit Into the general work arc.. Plcuc rrfcr i dhe  
ACGIII documcat, ' Indutnal Ventilation. A Manual of 5 
Rcmmncndcd Praaku', m a t  =cent cdition, lor detaikf 

Yemnr l  Rerplrators: (NIOSII Approved) 1 
If the TLV & cxcccdcd, a dwt/mict rapintor with chcmidl 
pau may be worn, in general, up to ten timer thc TLV.&fhns 
mpirator supplier for limitations. Alternatively, a rupplic# air 
full faccpiccc respirator or airlined hood may be worn. 

SUO Rotectlon: 
W a r  lmpcrvbur prorccrivc clothing, including twuts. glover, Imb 
mal, apmn or coaraIL lo p m n t  skin conlad. 

Eye Rotectloo: 
urc c l rmkd  ufely p g d c r  and/or a full face rhicld whcrc 
spluhing h porcibk.Contaa lcnw should not be warn whcn 
working vitb thb material. 
qukkdrcncb faciliticc in work m a .  

- - 

Maintain  cy^ wash fountain and 

SECnQN7 n l i r l  In- I n  

Kcep In a tightly cloud cont.incr.Protcd f m  
physical damage. Store in a cool,dry. vrntilrtcd arca away from 
muma of hut, mdrturc and incomptibiliticc. Always add the 
caurtk to water while stinin& neYCr ihc mnc. 

....................................................... ....~ 
MO: 



Mallinckrod t 
e a  Material Safety Data . 

9’ 4@ULFURIC ACID 96% 
PRODUCT WENTIFDTI O N  

F-UI~ CAS No.: w m - 9  

Synonyms: Oil d Vitrid 

Mdccular Weight: 90.07 

Cbcmical I’omuk: Il2SO4 

Ilumlou8 Ingredients: Not applkrbk. 

- 
Appcrnmc: Cdorlcu, dly liquid. 

O J o G  odorkrr. 

Solubility. Infinite Q WC. 

Doiling Point: ca. 310X (SWFJ 
Melting Point: ca. -14’C (6’0. 

Specifi Onuiiy: 1.84 
Vapor Ucarlty (Air- 1): c 0.3 @ ZI’C ( T O  
Vapor Pmuure (mr 111): I 0 146T (WI-]. 
Evapontila Rate: No ialom~liolr found. 

FIR: 
Not comburtible, but rubrtanrc & a &Iron& oxidizer and i l s  heat 
d rr.ctkr w&h rrdudy a m  oc eombaslibkr may cause 
lgnitkr. Ru*r 4 t h  mou metab rclruin& Ilrmmabk, 
potentially cxp&dvc hyPrgca &a. 

S p d d  lnlonarlloo: 
In Ihc cvcrl d a fire, wear full pmtcab clathio& and 
NIOSH-rpprod uU+ontalwd breathing appntw with full 
Ircepkco opcntcd in the prrrrun demand or otbcr p i t i w  
prcuurc mode. 

1 

Stablllty: 
Str lk under odinary conditions d w and rtonge. 

llrurdour lkeomposltlua Yduclr: 
To& fume8 d o i k r  d sulfur. Will mct with mlcr  or rtcam 
io pnducc todc and carwive fumu. Rea& with c a h n a t u  tu 
gcncnto urboa db&c gu, and with cylnidu and rulfidcs lo 
form poi8aaau8 hydrogen cyanide and hrJmgcn sulrwlc 
rrrpcctivcly. 

Ilaurdour Pdymrdutlua: 
WW not occur. 

& 
Dike mad m r  kaking or rpilkd liquid with did, 
y c n d d t c ,  kilty-&tcr or olber k c l  abrorknt. COKr 
qlll wl~b rodiua bkrrbonrtc or ro6 ash rnd mir. b n - u p  
pcnonrl rqvlm protcctk ckthlng and rupinioq 
protcctbr from npon and m u .  Ntutnlircd w e  may be 
malriarhul m a d  dbpmed in a RCRA appnmd n s t e  disparl 
frdlity. Plush area d rpill with diluir totla ash dui ion a d  
dburd to ICWCl. 

Reportabk Quantity (RO)(CWA/CL!RaA) : lOa, Ibr. 

I!nrurc compliance with local, stat: rnd federal nplaiions. 

NFI’A Itsllnps: Ilealth: 3 7 ,&bility: 0 Rcactiviiyl 2 Olhcc Waicr reactive 
I 



f 
Elkcii  ‘ate: 10-21-86 Supersedes W-05-85 SLJ121~’UI~IC ACIL) ! b 

SELXlON 5 I Iealth Ilru, rd Inhirmrlioq 

c\. EXPOSURE! / IleALIll  EFfTCX$ 

Inhalolion: 
I n b l a t i o n  produces damaging effects on the mucous membnncs  and 
uppcr respiratory troct. May QW lung c k n u .  Symptoms may 
include i r r i ta t ion of the nose and  throlt .  and labored breathing. 

Ingeslion: 
Corrosive. Swallowing can cauw wwrc bums d the mouth, 
throat, and stanurh. kading lo dulb. O n  cause m e  thnut. 
vomiting. diarrhea. 

Skin Contact :  
Corrosive. Syniptoms of redness. pain, and severe bum can occur. 

Eye Contact :  
Corrosive. Splashes can cause blurred vision, redness, pain and 
wvcre tissue burns. 

Chronic Exposure: 
t ang- te rm c x p s u r e  to misl or v a p o n  may cause damage to teeth. 

A g g r e v e l l o n  of Prc-exlstlng Condillons: 
Pcnons with p a t x i s t i n g  akin dirordcn or c p  problems or 
impaired respiratory function may be more susceptble IO the 
c l lcc t r  of Ihe  substance. 

llllldillloll: 
I k n i o v c  to fresh air. I f  not breathing, give artificial 
rcspiration. If hrcathing is dilriull, giv4onygcn. Call a 
physician. 

Iiigtslion: 
I f  swallowed, DO NOCinducc  vomiting. Give large quantitics 
of water or milk U m i l a b k .  Call a pbp ic ian  iii inicdiatcly. 
Never give anyihing b y  mouth lo an unconsrioiis pawn. 

Skin Expsurc: 
In case ol contact, imniediatcly flush skin h h  plcn ly  of water 
for at least I S  minuter w h i k  removing contaminated clot l i ing 
and shoes. ( X I  a pliysicirn. 

Eye Exposure: 
Wash eyes with plenty of water lor at least I S  miiiutcs, lilting 
lower and upper eyelids occasionally. Get mcdical attcnl ion 
iinniediotcly. 

C .  TOXICITY D AT4 ( Itll’ECS’ I9H2) 

Oral rat 1.1)SO 2140 mg/kg. Inhalation Git inca I’ig 
LCSO: 18 mg/m3. 

SECI’ION 6 Occuml ionnl Control blcastircs 

Alrhrnc Exposure Llmlts: 
-0Sl lA Fcrmissible Explosurc U m i t  (PIX): 
I mg/m3 OWA). 
-ACGIII I h r c s h d d  L im i t  Value (ll.V): 
I mg/ni’ ~ IWA).  

Vrllllllllloll Sysletll: 
A syrtcni of local and/or gc i i c rd  crhaust is rccoiii i i iciitlcd t o  LCC~I 
ciiiployce crposurcs bclow the Ai rborne Exposure Im i i t s .  I u r a 1  
exhaust ventilation is  generally preferred bccaurc i t  r a n  co i i i ru l  

i the emissions of the coi i tani inr i i t  at i ts source. prcvci i t i i ig 
diqxrsh d i t  into the gcneral work area. Plcasc r c l c r  t o  110 
A W I I I  docunicnt. ‘ l idustr ial  Vcnti lal ion. A Manual o f  E 
Itcconiniended ~ractices.. most recent cditioii, for dciailb. i 

i I’ersoiiul I t es i i i r e lo rs :  (NIOSII Ap l ) ruved)  9 

I f  the 11.V ia cxcccdcd a full faccpiccc chemical cartridge 5 
respirator may b e  worn, in general, up lo 100 times the ll,V$pr thc 
maximum use concentration specified b y  the respirator ruppficr, 

‘whichever Ir less. Alternalivcly. a supplicd air fu l l  Iaccpicce 
rcspirator or air l i i icd huid IIlJy be worn. 

Skin I ’rolect ion: 
Wear impervious protective clothing, iiicluding bcrds, ~ICIVCS. 1.111 
coat, apron or coveralls to prevent skiit contact. 

Kyc I’rolectioii: 
use clicniicat n l c t y  go@cs and/or a (til l  I.ICC shicltl whcrc 
splashing i s  pssili le.Contact Iciircs shoulcl not be worii whcn 
working w i th  this niatcrial. 
quick-drcnch lacilitics in work area. 

- 

Main ia in  cyc w.ish ltiiiniiiin aiid 

Store in a cool, dry. ventilated storagc area with acid 
rcsistant I\oorz a114 good dmiaagc. I’rotrct ltonr pby4 i  rl tlaiiiagc 
Keep ou t  of direct sunlight and away froiii heat, water, aiid 
incompatible materials. Do not  wash ou t  container ancl use i t  lor 
other purposes. When diluting. always add the ar id  t o  water; i icvcr  

add water to thc acid. 

............................................................. 
SUIW 



5 2 2  
mcology and mnvironmmnt. inc. 

S I T =  S A I K T Y  P L A W  

Vmrsion 

A. O m - 0 .  

Projmct Titlm: Sit. 22 - Rmfumlmr Rmpair Shop Projmct No.: uII1301 

TDD/Pan No.: 

Projmct Hanagmr: John Barkadah Projmct Oir. : Rick Rudy 

Location(a): Northmaat of Building 1601 

Prmparmd by: Jon Schmidt Datm Prmparmd: 6-1-09 

Approval by: Mary l4illmr Datm Approvmd: 6-10-09 

sit. Safmty Officmr Rmvimu: Oat. Rmvimumd: 

Scopm/objmctivm of work: rimld Scrmmning will includm physical aurvmya, goophyaical survmya, soil sampling, 

tmlporary -11 installation. qrounduatmr samplinq, and hydrologic aarosamt. 

Propoamd Datm of Fiold Activitims: July 1992 to Junm 1993 

Background Info: Complmtm: I X I Prmlirinary (No analytical I 1 
data availablm) 

Docummntation/Suuary: 

Ovmrall Chmrical Hazard: 

Ovmrall Physical Hazard 

Iadioactivm H8Xard 

smrioua [ 1 
Lou 1 x 1  

Smrious [ I 
Lou [ I  

Smrious [ 1 
Lou [ I  

Xadoratm I I 
Unknown I 1 

Xadmratm 1 X 1 
Mknoun I 1 

Modoratm I 1 
Unknown I X I 

B. S I Z . / I R S I 1 w S T I C S  
Uaatm Typo(.): 

Liquid 1 x 1  Solid [ X 1 Sludgm 1 x 1  Gaapapoc I X 1 

Charactmristic(s): 

tlamablm/ I 1 
Ignitablm 

Volatilm I 1 Corrosivm [ I Acut ly I 1  
Toxic 

txploaivm 1 I Rmactivm [ 1 Carcinogmn [ 1 Radioactivm. I 1 

Othor : 

Phyaical Rararda: 

Ovmrhmad I X 1 Confinmd. I 1 Bmlow I 1  Tr ip/Fa 1 1 [ X I  
Spacm Grad. 

Puncturm [ 1 Burn I 1 cut I 1  Splaah I 1  

noiam [ X I  Othor: Vmhicular traffic in sit. arm.. mxcavation oquipnnt. Hmat/cold strmss. 

*Doquirms complmtion of additional form and spocial approval from thm Cocporatm Hmalth/safmty group. Contact 
RSC or UQ. 

recycled paper 

09001358 



e 

e 
Compound 

Isopropyl Alcohol 

Nitric Acid 

Sit0 History/Doscciption and Unusual Foatures (SO. Sampling Plan f o r  dotailod descrrption): Botwoen 1958 and 

1977. rosidual fuol from rotuolor trucks was dumpod onto an unpavod area northoast of Building 1681. No 

samplos havo boon takon: although soil borings wero advancod to locato fro .  product, nono was found. It is 

ostimatod that 203 pounds of totraothyl lead may havo beon disposod with tho residual fuol. 

PLL/TWA 

440  ppm 

2 epm 

Locations of Chomieals/Wastos: Northoast of Building 1 6 8 1 .  

Hydrochloric Acid 

Sodium Hydroxido 

Gasolino 

Lead 

Estimated V o l u ~ o  of Choaicals/wastos: Approximatoiy 19,000 gallons of aviation and jot fuol was dumpod onto 

tho ground noar Building 1681. 

5 PPI Inh. Inq, Dorm 

2 m9/m3 Inh, Ing., Con 

300 ppm Inh, Ing. 

50 rq/n Inh, Inq, Dorm 3 

Sit. Currontly in Oporation Yes: [ x I ,  No: [ 1 

C .  EVALUATIO. 

List Hazards by Task (i.o., drum sampling, drilling, etc.) and numbor thom. (Task numbors aro cross-rofotoncod 
in Soction 0 )  

Physical Hazard Evaluation: 
1) Physical Surveys - Automobilo hazards; 
2) Tonporary Monitoring Woll Installation - Using portablo drill rig; 
3) Soil Sanpling - Using portablo drill rig; 
4 )  Docontamination Ptocoduros - Using solvonts. 
5 )  Hydrologic A8sossmont - splash, porsonal contamination, automobiles. 

Chomical Hazard Evaluation: 

Rout. 
of Exposuco 

Inh,Ing,Dorm,Eyo 

Inh,Ing,Dorm,~y~ 

Sulfuric Acid I 1 mg/aa3 I Inq, Dorm, Inh 

Acuto Odor 
symptoms Throshold 

Drowsinoss,hoad. 7.5 - 200 ppm 
Corrosivo 0.3 - 1 ppm 
corrosivo I N/A 

Cor ro s ivo Unknown 

Corrosivo 

Dizz . I Uncons. 

Vomit., Diarrhoa 

Odor 
Doscription 

Rubbing alcohol 

Acrid 

odor 10s s 

Acrid 

Odor lo as 

Aromatic 

~ ~~ ~~~ ~~ ~ ~ ~ ~ 

Note: Comploto and attach a Hazard Evaluation Shoot for oach major known Contaminant. 

Paqm 2 of 6 



D. SI1.SIvmlmmxrw 

Site Control: Attach map. use back of this paqo, or rkotch of sit. rhowinq hot zono. contamination reduction, 
zone, otc. 

Porimoter idontifiod? [ y o , ]  Sit. socurod? I no 1 

Work hroas Dosiqnatod? [yos] Zono(r) of Contamination Idontifiod? [ no 1 

Porsonnol Protoction (TLD badges roquirod for a11 fimld porsonnol): 

Anticipated Lovol of Protoction (Cross-roforonco task numbors to Soction C ) :  

Task 1 

A B C D 

X 

Task 2 

Task 3 

1 Task 4 I 

x 

X 

I I x  

(Expand if nocossary) 

nodifications: Uodifimd love1 0 with tyvock. noopreno qlovos and boots, safety 9lASS.S. APR availablo vhon 

lovol C upqrado is nacossary based on OVA roadinqs. 

Action Lovols for  Evacuation of Work Zono Pending Roassossmont of Conditions: 3.0 Allowablm Radiation Doso 
' Attachnnt 

o Lovol D: 0 ~ 1 9 . 5 %  or >25%, oxplofivo atmosphoro > l o %  LEL, orqanic vapors abovo background lovols, 
pfrticulatos >- mq/m , othor 

o2 <19.5% or >25%,  oxplosivo atmosphoro >25% WL3(California-20\), unknown organic vapor (in 
broathinq rono) > 1  ppm. particulates > rg/m , othor 

bgoathinq rono) > 5  ppm, particulatos >- mq/m , othor 

,400 PPI, particulatos > uq/m , othor 

o Lor01 c: 

o Lovol 8 :  0 <19.5% or >25%, oxplosivo atmosphoro >258 LELj(California-20%), unknown organic vapo 

o Lovol A: 0 <19.5% or >25%, oxplosivo a t w s  horo >25% U L  (California-ZO%), unknown organic vapors 9 

Air Xonitorinq (daily calibration unless othorwiso notad): 

rroquoncy of I Equipwnt I Samplinq 
Xonitorinq Typ. of samp1. 

(aroa, porsonall I Contaminant of Intorest I 
I Explosivo Gasos I O2/txplosimotor I continuoua 

I I Scintillator 
0.1111. 

Radiation-Exposure . Arm. Xicro-&Motor Continuous 

(Expand i f  nocossary) 

Docontamination Solutions and Procodurms for Equipwnt, Sampling Goar, otc.: 

Trisodium phosphato wash, tap vator rinse, deioairod vator rinso, isopropmnol rinso (tvicol, final organic-fro. 

watar rinse. and allow to air dry as long as possiblo. Note: Evory offort will bo u d o  not to gonorate mixod 

WaSta. 

[IuSP]v11130 :T0307:2 

recycled paper 

0000089 



Porsonnol Docon Protocol: Boot and alovc wash - trisodium phosphate wash with cloan wator rinso. Expondablos 

will bo doublo bagqod and drummod for disposal. Field personnol will tako a hyqionic showor, off-sit., 

following oach day's fiold work. 

Docon Solution Monitoring Procoduros, if Applicablo: Docontamination Will bo porfornod in a woll-vonti1atod 

aroa upwind of tho sampling zono. 

spocial Sit. Equipmont, Facilities, or Procoduros (Sanitary Facilities and Liqhtinq 
Must Moet 29 C?R 1910.120): 

All drilling safoty procoduros will bo strictly adhorod to as outlinod i n  Attachront A. 

Site Entry Procedurrs and Special Considerations: 

fieldwork activities. 

E L E ' s  "Buddy Systoa" will bo onploybd at all t h b S  during 

Pbrsonnol will oxocciso caution in tho vicinity of the rite and along noarby roadways. 

Work Limitations (timo of day, woathor conditions, otc.) and Hoat/Cold Stross Roquirononts: 

All fioldwork activitios will bo porformod during daylight hours. 

avoid hoot strooo and roplaco fluids. Coolinq vosts may bo usod to provont hoat strosa. 

Toam mombors will tako broaka as nocossacy to 

Goneral Spill Control, if applicablo: N/A 

~~ 

Invoatiqation-Docivod Matorial Disposal (i.0.. oxpondablos, docon wasto, cuttinga): 

All fioldwork wasto natbcials will bo doublo baggod. drummod, labolod and transportod to a doaiqnatbd 

location for  final disposal by tho Navy. 

Sarplo Handling Procoduros Including Protoctivo Woar: 

During a11 handling of samplos, all fiold toam mombors will wear surgical glovos. 

romp10 prosorvation with acids. 

Goqqlos will bo worn during 

Toam Homboc* Rosponsibility 

Toam mombors to be dotorminbd Toan Loador 

sfto s a t ~ t y  ofticor/sampior 

Gooloqist/Sanplor 

Samplor 

* A l l  ontrios into oxclusion zono roquiro Buddy Systom US.. All E c E field staff participato in modical 
monitoring program and havb complbted applicable training per 29 CFR 1910.120. Respiratory protection program 
moots roquiroaonts of 29 CFR 1910.134, and ANSI 2 8 8 . 2  (1980). 
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LIKLtpwomcIs 

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

hbulanco On Bas.: 904452-4138: Off Baa.: 911 

Rospital Inrgoncy Room NAS Disponsary - Building 3600: 904452-2733: Baptist Hoapital: 9@4-4344811 (Life 
Flight t 

Poiaon Control Contor 

Polico (includo local. county shoriff, statat 911 

riro Dopartmont 911 

Airport 

U.S. Coaat Guard Emorgoncy - 9a4-453-8178, Conoral Information 904-453-8282 

Uboratoty E C E ASC 1-7166319360 

rod. Exproas 1-8@0-23~5355 

Cliont Contact U.S. navy Southorn Diviaron. Enqinoer-In-Chargo, Surann0 D. Sanborn: 1-803-7434574 

Sit. Contact nAS Ponmacola Cnvirorntal Coordinator. Ron Joynor: 9W-4524515 

'b8ptiSt Hoapital ia proparod to handlo radioactivoly contarinatod poraonnol. 

SR. - 
Sit. Enrgoncy Evacuation Alarm Uothod I/A 

Urntor Supply Sourco on aito 

Tolophono Location, Aumbor To bo dotorminod on sit. 

Collular Phon., if availablo To bo dotorminod on sit. 

~~ ~ ~~ ~~ 

Othor on-aito uarohouao numbor to bo dotorrinod 

1. 

2. 

3 .  

4 .  

w u m  -Acrs 

Dr. Raymond Harbiaon (Vniv. of rloridat ................. (501) 221-0465 o r  19041 462-3277, 3281 
Alachua, Florida (501) 370-8263 ( 2 4  hourst 

Ecology and Environnnt. Inc., Safoty Director 
Paul Jonrairo ........................................... (716) 684-8060 (offico) 

(716) 655-1260 (homo) 

Rogional Safoty Coordinator, Sybil Nowchurch............. (904) 877-1978 (oftic.) 

(904) 878-2336 (homo) 

R09ion.l Office mnagor, Rick Ru d y . . . . . . . . . . . . . . . . . . . . . . .  (904) 877-1978 (0ffiC.t 

( 9 0 0  893-7245 (homo 
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1. 

2. 

3 .  

Twonty-four hour answoring sorvico 

What to coport: 

Stat.: "this is an emorgoncy." 

Your namo, rogion, and sit.. 

Tolophono numbor to reach you. 

Your location. 

I501 

Nan. of porson injurod or oxposod. 

Naturo of omorgoncy. 

Action taken. 

A toxicologist, (Drs. Raymond Harbison or associato) will contact you. Repoat tho information givon to tho 
anrworing sorvice. 

If  a toxicologist doos not roturn your call within 15 minutos, call tho following porsons in ocdor until 
contact is rad.: 

a .  24 hour hotliar - ( 7 1 6 )  684-8940 
b. corporate Safoty Diroctor - Paul Jonmairo - homo Y (716) 655-1260 
c. Asaistant Corp. Safoty Officor - Stovon Shorman - homo Y (716) 688-0084 

KWBRGLM n o m s  

(m: F i ~ l d  T0.D W B t  &OW ROuto(s) P r i o r  to Start Of Work) 

Diroctions to hospital (includo map) from Sit. 22 

.U Dispoasary - Follow Davis Road south to its intorsoction with Hovoy Road. Turn loft onto Hovoy Road and 

follow it .art to Duncan Road. Turn right onto Duncan Road and follow it south to Turnor Stroot. Turn loft 

onto Turnor Stcoot and follow it oast to tho disponsary. Tho NAS Disponsary is locatod on Turnor Stroot in 

Building 3600. 

Baptist Hospital - Tako Duncan Road ( N a y  Blvd.) north to oxrt tho bas.. Navy Blvd. bocomos HWY 98 and curvos 

to tho oart. rollow Navy Blvd./Huy. 98 omat approx. 3mi to Paco Blvd. Turn loft (north) on Paco Blvd. and 

ptocood approx. lri to Corvantos St. ( H w y .  9 0 ) .  Turn right on Corvantos/Huy. 90 and follow this road for about 

e 

8 blocks and turn loft fnorthl onto E stroot. Tho hospital is about 6 blocks north on tho loft. 

~ ~~ ~ ~~ ~ ~~ 

Emorgoncy Eqross Routoa to Got Off-Sit. Emorgency egress routos will bo locatod if omorqoncy oxit routos bocomo 

blockod by construction, otc. 

[NASP1UH1301:T0307:2 a Pago 6 of 6 
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aeoloqy and anvironmont. inc. 

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

Chamieal 1P.m Gasolino DatO 3/23/92 

Job No. U H I O O O  DOT Naw/U.11. lo. 1203 

CAS 19umb0~ 8006-61-9 

Rotaroncor Consultod fcircla): 

NIOSH/OSHA Pockot Guide Vorrehuoran Morck fndox Hanardlino Chris (Vol. If] 

Toxic and HaSardour Safety Wnual AcoIfl Othor: SAX 

Rad Hoalth Handbook 11- 65 10 C?R 20 Handbook at Chamistry and Physics 

Chemical Proportior: (Syaonyrs: Petrol,  Motor spirit. 1 

chomical rormula a x (  nixturo o f  ffydrocarbonsl Holocular Woight 

Physical Stat. liquid Solubility (HZ01 insoluble Boilimp Point 39.~- z04.r 

Flash Point -50.r Vapor Prasoura/Donsity ?raorinq Point n/A 

spocitic aravity <1 Odor Charactariatic 5 ppm rlanabla LiDitS 1.3-6 .01 

Ineompatabilitfos Stronq oridfrors 

Bioloqicrl Propartior: 

TLV-TWA 300 ppI PCL 300 ppm Odor/Odor Throahold aromatic 

IDtR H u u n  Aquatic mtflOU8a 

Rout. ot Bxposuro Inhalation, Inqostion, Dermal 

Carcinoqan X Toratoqon Mutaqon 

Radiological Proportios: 

Handlinq Rocouondationsr (Personal protoetivo mo~ruror~ 

~~~ ~ 

nonitocinq Roconondationr: 

Comburtiblo qas/02 mator- linod tiltar to provant laadod gasolino fraom eontaminatinq tho olamonts, 

and OVA/ Hlhr .  

Disposal/Wasta Troatnatf 

Haalth Harards and ?irst Aid: 

IAB: romvo to trosh air, ad~inirtor O2 it noodad. ING: rook ndical attantion. 

symptom. : Acuto: dirriaoss, unconsciousno~s, hyporomia 

Chronic: CMS daproosion, dormatrtis 

253 



ocology and onvironnnt, inc.  

U A L A R D  S V A L U A T I O U  o r  C R C ~ I C A L S  

I I 
ChOBiCal n a n  Load Dato 3/23/92 

DOT nan1u.l. lo. 2291 Job lo. lRI8000 

CAS Ilurb.r 7439-92-1 

~ ~ i o c ~ n c o s  Consultod (circle): 

lIOSH/OSRA Poekot Guido Vorschuoron Horck Indox Ha8ardlino Chris (Vol. 11) 

Toxic and Harardous Safotp Mnual Othor : 

Rad Roslth Handbook NCRP 65 io c n  20 Handbook of Choristry and Phyaica 

Chorical Proportios: (Synonyms: Plumbru 1 

I ChOBiC.1 ?OClul4 Pb ?lolocular Woiqht 207.2 

Physical Stat. s o l i d  Solubility (120) insolublo BOIliBg Point 3164 ? 

?lash Point N/A Vapor Prossuro/D.nsity 0 n ?roosing Point U/A 

tpocitic Gravity 11.34 Odor Char8CtOriStiC U/A ? larublo  Limits N/A 

Incoqatabilitios Strong oridixors. hydroqon poroxido. acids 

Bioloqical Proportios: 

TLV-TUA . l o o  Bq/B3 P t L  -050 Bq/B3 Odor/Odor Throshold N/A I 
I ID- 700 nJ/B3 Human Aquatic n4t/nou.. 

Rout. of Expoauro Inhslation, Ingostion, D . r ~ l  

Carcinogon I Toratogon - Nutagon 

Radiological Propottios: 

I 
~~ 

I ~ ~~~~ ~~ 

Haadlinq ~oconondationr: (Personal protoctivo moasuros) 
3 5 mg/m- high offieioncy pacticulato roapitator: othor concontrationa- SCM: avoid skin contact or 

inqestion. 

nonitoring Rocomndations: 

noalth Harards and rirrt Aid: 

IlW: Givo wator. indue. vomiting, rodical attontion immodiatoly: 1111: BOW to frosh air, rodical 

attontion: DER: wash with soap and wator promptly. 

I symptou : -to: atom& distress, vomitinq, disrrhoa, black stool, hoadacho, diarinoss, BOtalliC 
taste 

Chronic: nuc lo  rwahoss ,  joint/rumclo pain, islomio, C O Y I  dosth 
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Group/Site Nos.: 818 
Site Name: Rifle Range 
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Section 3.0 -- Project Summary 

Work Plan Group: H 
Site No.: 8 

Site Name: 

Site Description: 

Rifle Range Disposal Area 

A complete site description and history are presented in 
Sections 2.0 and 3.0 of the attached work plan. 

Phase I -- Field Screening 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance - X HabitatiBiota Survey 

- X HNu/OVA Surface Emission Survey 
- Radiation Survey - X Hydrologic Assessment 

- Asbestos Survey (in Rubble) 

Geophysical Survey (check all that apply): 
- Electromagnetic Conductivity: 
- EM-31 - EM-34 Seismic Refraction 

- Magnetometry - Seismic Reflection 

- Ground Penetrating Radar 

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

PLANNED " B E R  OF SAMPLES 

Surface Water - 
Sed i men t - 

24 Soil - 
Groundwater - 10 

Duplicates - 
Trip Blanks - 
Field Blanks - 

2 

Rinsate Blanks - 

CATEGORIES OF ANALYSES 
- X Volatile Organic Compounds 
c_ X Polynuclear Aromatic Hydrocarbons 
X Phenols - 
- Organophosphorus Pesticides 
- Chlorinated Herbicides 

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

Hydrocarbons 
X Metals 0 ther - 

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

Phase I1 -- Characterization 

PLANNED NunBEx OF SAnPLES 

- Air 
Biota: 

Surface Water - 
- Sediment 

- 25 Flora - Soil 

4 
2 

Field Blanks 1 

Duplicates - 
Trip Blanks - 

- 
Rinsate Blanks 2 - - 3 Fauna - Groundwater 

CATEGORIES OF ANALYSES 
- X Purgeable Aromatics - X Pesticides 
- X Purgeable Halocarbons - X Polychlorinated Biphenyls 
- X Base/Neutral Extractables - X Total Recoverable Petroleum 

* Hydrocarbons 
- X -Acid Extractables - X Metals 
- Polynuclear Aromatic Hydrocarbons - X Cyanide 

Additional analytical categories'are identified below: 

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

- 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 

(water only) 

- x PH 
- X Percent Moisture 
X Grain Size 
- X BTU Content 
- X Ash Content 
- X Total Organic Halogens 
- X Sulfur 
- X Ignitability 
- X Cation Exchange Capacity 

- 

recycled paper 
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Group/Site Nos.: H/8 
Site Name: Rifle Range 
Revision No.: 0 
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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 Uanager: 
TeadTask 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 -- WQC Objectives for Measurement Data 

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

Detection limits for screening and 
Procedures 
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Analyte M i a  Method No. A 
P c a  

Laboratory screening Analyses* 
Volatile Organic Compounds S/V -- 
Polynuclear- Aromatic- 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadm i urn 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Hydrocarbons 

Laboratory Analyses 
Gross Alpha 
Gross Beta 
Gamma Scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides & PCBs 
Total Recoverable Petroleum 

TAL Metals: 
Hydrocarbons 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryl1 ium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

s/v 
s/v 
s/v 

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

V 
V 
V 

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

EPA 418.1 -- 
-- 

EPA 900.0 
EPA 900.0 
EPA 901.1 
EPA 82401624 
EPA 82701625 
EPA 8080/608 

EPA 418.1 

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 

N/H 

N/H 
N/H 
N/H 

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

N/H 
TBD 
TBD 
N/H 
N/H 
N/H 

N/H 

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

N/H 

N/H 
N/M 
N/H 

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

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

N/H 

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

N/H 

N/H 
N/H 
N/H 

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

N/H 
TBD 
TBD 
N/H 
N/H 
N/H 

N/H 

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

N/H 

N/ H 
N/H 
N/H 

TBD 
N/H 
N/H 

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

tun 

N/H 
TBD 
TBP, * N 

N/H 

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

~ ~~ ~~ 

Media Method No. A P C DL 

Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

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

Chemical Oxygen Demand 

Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 
Sulfur 
Ignitability 
Cation Exchange Capacity 

Demand 

PH 

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 
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 7471/7470 
EPA 6010 
EPA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

EPA 9010/335.2 
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 
R/M 
N/ M 

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

75-125 

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

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

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

N/M 
N/M 
N/M 
N/ M 
N/ M 
N/H 
N/M 
TBD 
N/M 
N/M 
35 

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

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

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

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

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

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

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

95% lOOmg/kg 

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

Notes: S = Soil 
W = Groundwater 
N/M = No Modifications from GQAPP 
TBD = To Be Determined 

* 
With the exception of Total Recoverable Petroleum Hydrocarbons, the 
laboratory screening analyses do not have EPA method numbers. 
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Section 6.0 -- Pieldvork and Sampling Procedures 

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

No Modifications 

Section 7.0 -- W p l e  Custody 

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

No Modifications 

Section 8.0 -- Calibration Procedures and Frequency 

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

No Modifications 

!kction 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 Checics 

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 

1 

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

Audit Type PrequencyIDate Description 

To Be Determined 
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a Section 13.0 -- Preventive Haintenance 

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

No 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 Hodifications 

Section 16.0 -- Oudlity Assurance Reports to hmgement 

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

No Modifications 

0 0 0 0 0 9 8  
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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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Work P l a n  Group: H 
Site No.: 22 
Site Na~e: Refueler Repair Shop 
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 HabitatIBiota Survey 

- X HNu/OVA Surface Emission Survey 
- Radiation Survey - X Hydrologic Assessment 

- Asbestos Survey (in Rubble) 

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

Seismic Refraction 
Seismic Reflection 

- EM-34 - ~ n - 3 1  - 
- Magnetometry - 
- Very Low Frequency 

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

- X Laboratory Analyses: 

Planned Number of Samples - 80 

- Soil Gas Analyses : Planned Number of Samples - 

PLANNRD " B B R  OF WPLES: CATEGORIBS OF ANALYSES: 

- Surface Water 
Sediment 
Soil 

- 
20 - 
4 
2 
- Groundwater 

Duplicates - 
Trip Blanks - 
Field Blanks 

Rinsate Blanks - 

- X Volatile Organic Compounds 
- X Polynuclear Aromatic Hydrocarbons 

- Organophosphorus Pesticides 
- Chlorinated Herbicides 

- X Pesticides/Polychlorinated Biphenyls 
- X Total Recoverable Petroleum 

X Phenols - 

Carbamates - 

Hydrocarbons 
X Metals - 
- Gross Alpha 

Other 



Section 3.0 -- Project S u r a r y  (Continued) 

Phase I1 -- Characterization 

PIAmBD NcJnBBR OP SLlltPLEs 

4 
2 

Field Blanks 1 
Rinsate Blanks 2 

- Surface Water - Air - Duplicates 
Sediment - Biota: Trip Blanks 
Soil - 25 Flora 
Groundwater - 3 Fauna 

- 
- - 
- - 

CA-RIB OF ANALYSBS 
X Pesticides 
X Polychlorinated Biphenyls 
X To tal Recoverable Petroleum 

X Metals 

- - X Purgeable Aromatics 
- X Purgeable Ealocarbons - 

- X BaseINeutral Extractables 

X Acid Extractables 

- 
Eydrocarbons 

- - 
Polynuclear Aromatic Eydrocarbons X Cyanide - - 

Additional analytical categories are identified below: 

X 

X 

X 

X 

- 
- 
- 

X 

X 
- 
- 

Gross Alpha 
Gross Beta 
Gamma Scan 
Total Organic Carbon 
Hardness (vater only) 
Alkalinity 
Total Suspended Solids 
(vater only) 
Total Kjcldahl Nitrogen 
Ammonia Nitrogen 
Orthophosphate Phosphorus 
Dissolved Oxygen (in field) 
5-day Biological Oxygen Demand 
Chemical Oxygen Demand 

CrouplSite Nos.: H/22 
Site Name: Ref ueler 
Revision No.: 1 
Date: 5-18-92 
Page No. : 4 of 11 

- x PB 
- X Percent Hoisture 

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

- 
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Section 4.0 -- Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4 . 0  

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

Site Hanager: 
T e d T a s b  Leader(s): To Be Determined 
Field Support Personnel: 

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

Section 5.0 -- WQC Objectives for Measurement Data 

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

Detection limits for screening and 
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Analy te Hdia Hethod No. A 

- 

P c *! 

* 
Laboratory Screening Analyses 
V o l a t i l e  O r g a n i c  Compounds S/V 
Polynuclear A r o m a t i c  

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

Phenols 
A r s e n i c  
Cadmium 
C h r o m i u m  
Copper 
Lead 
N i c k e l  
S i lve r  
Zinc 

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

Eydrocarbons 

Laboratory Analyses 
Gross A l p h a  
Gross Beta 
G a m m a  Scan 
TCL Purgeables + xylene 
TCL B N A s  
TCL Pesticides 6 PCBs 
Total R e c o v e r a b l e  Petroleum 

T A L  Metals: 
H y d r o c a r b o n s  

A l u m i n u m  
A n t i m o n y  
A r s e n i c  
B a r  i u m  
B e r y l l i u m  
B o r o n  
C a d m i u m  
C a l c i u m  
C h r o m i u m  
C o b a l t  
C o p p e r  
I ron  
Lead 
H a g n e s i u m  
Manganese 

s/v 
s/v 
S/V 

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

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

E P A  900.0 
EPA 900.0 
BPA 901.1 
E P A  82401624 
EPA 8270/625 
E P A  8080/608 

E P A  418.1 

E P A  6010 
E P A  6010 
E P A  7060 
EPA 6010 
EPA 6010 
E P A  6010 
E P A  6010 
E P A  6010 
E P A  6010 
E P A  6010 
E P A  6010 
E P A  6010 
E P A  7421 
EPA 6010 
EPA 6010 

N/ H 

N/H 
N / H  
N/H 

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

N/H 
T B D  
T B D  
N/M 

N/H 

N / H  

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

w n  

N/H 

N/H 
N/H 
N / H  

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

N/H 
TBD 
T B D  
N/H 
N/H 
N/H 

N/H 

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

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N l H  
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
T B D  
T B D  
N/H 
N/H 
N/H 

N/H 

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

N/H 

N/H 
N/H 
N/H 

TBD 
N/H 
N/H 
N/H 
N/H 
N/H 
N / H  
N/H 
N/H 
N/H 

N/H 
T B D  
TBD -- 

N/H 

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

[NASP)UH1301:T0307:2 

recvcbd paper 
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Analyte Media Method No. A P C DL 

Mercury 
Nickel 
Selenium 
Silver 
Sod i um 
Thallium 
Vanad i um 
Zinc 

Cyanide 
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 
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 747117470 
EPA 6010 
EPA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

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

sn 5210 
EPA 410.4 
EPA 150.1 
ASTM D-2216-80 
ASTH D-422-63 
ASTM D-2015-77 
ASTM D-482 
sw 9020 
ASTH D-129-64 
EPA 1010 
EPA 9081 

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/H 
N/.H 

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

75-125 

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

N/M 
N/M 
N/ M 
N/ M 
N/M 
N/M 
N/M 
TBD 
N/H 
N/M 
35 

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

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

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

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

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

95% 100mg/kg 

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

Notes: S = Soi l  
W = Groundwater 
N/H = No Modifications from GQAP 
TBD = To Be Determined 

* 
With the exception of Total Recoverable Petroleum Hydrocarbons, the 
laboratory screening analyses do not have EPA method numbers. 
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e’ Section 6.0 -- Pieldvork and Sampling Procedures 

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

No Modifications 

Section 7.0 - Sample Custody 

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

No Modifications 

Section 8.0 -- Calibration Procedures and Frequency 

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

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 belov: 

No Modifications 

[NASPJUE130l:T0307:2 

recycled wger 

0000103 
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Section 10.0 -- Data Reduction, Validation, and Reporting 

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

No Modifications 

Section 11.0 -- Internal Quality Control Checks 

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

No Modifications 

Section 12.0 -- Performance and System Audits 

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

Audit Type Prequency/Da te Description 

To Be Determined 
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e‘ Section 13.0 - Preventive Haintenance 

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

No Modifications 

Section 14.0 -- Procedures Used to Assess Accuracy, Precision, and 
Campleteness 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 Sec ion 15.0 of the GO 
Modifications to these procedures are described belov: 

PP. 

No Modifications 

Section 16.0 -- Quality Assurance Reports to -t 

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

No Modifications 

- \  
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Appendix A -- Additional Personnel Biographies 

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

presented on the following pages. 

To Be Determined 
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I .  

b Status 

Baa. ?GTW?C usrws 
Ihbitrt Scientific Hame Common namo statusa (or FDA) 

rxsmxs 

Aciponnrr oryrhynchus 

AmBoc rypta asp r 0 11 a 

Ethoostoma histrio 

Fundulus jonkinsi 

Lopisostous spatula 

Moxostoma carinatum 

AnPu1mIUrs A m  B s R l l l S  

Alligator mississippiensis 

Carotta cacotta caretta 

Chelonia mydas mydas 

Dermocholys coriacoa 

Drymarchon cocais coupoci 

Erotmocholys imbricata 

Gophorus polyphomus 

--- 

. Graptomys pulchra 

Lopidocholys k.lpi 

Ran. areolata aosopus 

ttacroclomys touincki 

- 

Atlantic sturgoon 

Crystal dartor 

tlarlequin dartor 

Salt marsh topminnow 

Alligator gar 

River rodhorso 

kocican. alligator 

Loggerhoad turtlo 

Groen turtlo 

Loathorback turtlo 

Eastern indigo snako 

tlawksbill turtlo 

Gopher tortoise 

Alabama map turtle 

Atlantic ridloy turtlo 

Florida gophor frog 

Alligator snapping 
turtl. 

n 

u 

U 

P 

U 

U 

R 

M? 

n? 

n 

P 

M? 

P 

U 

n7 

P 

SR 

ssc 

T 

ssc 

ssc 

ssc 

ssc 

ssc 

T 

E 

E 

T 

E 

ssc 

ssc 

E 

ssc 

ssc 

UR 2 

UR 2 

Gulf coast, ostuarino 

Prosh wator 

Prosh water 

Salt, fresh, brackish waters 

Brackish, fresh, salt water 

Frosh water 

Swamps, marshes. ponds 

Marine, coastal 

Marine, coastal 

Uarine, coastal 

Opon aroas nenr water 

Marino, coastal 

Sandy coastal plains 

Swamps, streams, marshes, ponds 

E Marin., coastal 

u R 2  Sand hill comrunitios 

u R z  Swamps, rarshos, ponds 

14INZLSP]UH1301:T0307/1575/2 
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P o r o ~ s c u s  po:ionotua 
tr ssyllops s 

Trichocbus ~anatur 
1. ti cost r i .  

BIRDS 

Ckaradriur molodus 

chacadrius aloxaadrinus 

Dondroidb dominica 
s todda c d- 

Doadcoica kirtlsndii 

11.0.1. topus palliatus 

Lgrotta rufoscon~ 

Lgrotta caorul.. 

Iqrotta thula 

GCU8 canadonsir pratoaris 

ralco progrinua tuadrius 

raico SpaKVOriU8 p u h s  

Haliaootus loucocophalur 

Pandion baliaotur 

~olocanus occidmntalis 

i -  
i 
- 2 
- 

- 2 
I 

F l o r i d .  Dink 

Pordido Roy baach 
.OUI. 

Wost Indian ~anatoo 

Piping p l O V O C  

Snowy plovor 

Stoddard's yollow 
tbroatod warbloc 

Yirtlaad's warbloc 

Amorican oystorcatchor 

Roddiah oqrot 

tittlo bluo horoa 

snowy 0qr.t 

Flor ida  sandhill crano 

Arctic porogrino falcon 

Southoastorn kostrol 

Bald oaglo 

0spr.y 

BKOYn polican 

U 

*/A 

N 

P 

P 

P-U 

U 

u 

P-u 

P-u 

P-u 

U 

N 

R 

P-u 

I 

R 

r 

L 

T 

T 

u R 2  Torrortrial habitats 

e Boach dunos 

e Atlantic and Gulf coast. 

T 

UR 2 

u R 2  

L 

SSC 

ssc 

S I C  

SIC 

T 

e 

T 

T 

ssc 

ssc AC 

E 

m 2  

T 

ullz 

C 

Opon, dry, sandy boachos 

Opon, dry, sandy boachos 

Woodod habitats 

Woodod habitats 

Cobatal habitats 

~roshuator/coastal wotlands 

~roshwator/coastal uotlands 

~rosbwator/coartbl wotlands 

Irosbwator uotlands 

Wintors on coaata 

Opon pino forosts, cloaringa 

Pin. forosts/coastal hbbitat 

*oar wator 

nangrovo tr0.6, coasts 

at end o t  tablo. Y a - 1  a -- 
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b status 

Sciontif ic Ham0 C o w n  Mamo 
ea.. PGOMC USIWS 

statu.. (or IDA) Habitat 

Picoidos boroalis 

Vormivora bachmanii 

CaDpOphilUS principalis 

Storna antillarum 

Hyctoria amoricana 

Rortrhamus sociabilis - 
Copris gophori 

Chrysopsi s gossypina 
cruisoana 

Drosora intormodia 

Epigaoa ropons 

Kalmia latifolia 

Lilaoopsis carolinonsis 

Lilium iridollao 

Pinguicula planitolia 

Polygonolla macrophylla 

Rhododondron aurtrinum 

- 

- 

Rod-cockad~d woodp~ckor 

Bachmann' s warblor 

Ivory-billod woodpockor 

Least torn 

Wood stork 

Snail kit. 

Scarab bootlo 

Cruise's goldon-astor 

Spoon-loavod sundow 

Trailing arbutus 

Hountain laurol 

Carolina lilaoopsis 

Panhandlo lily 

Chapman's buttorwort 

Largo-loavod jointwood 

Orange azaloa 

P-u 

U 

U 

U 

U 

U 

P 

P 

R .  

U 

U 

R 

U 

U 

R 

U 

T 

6 

E 

T 

E 

E 

E 

T 

E 

T 

E 

RE 

T 

E 

u 8 2  

UR 1 

Cavity noets/old pin. stands 

Woodod habitats 

Woodod habitats 

Coastal habitats 

Freshwater/coastal wotlands 

Proshwator/coastal wetlands 

Associatod w/gophor tortoise 

Coastal dunes 

Aquatic habitats 

Dry, acid, sandy soil 

Rich, moist, shady woods 

Black, mucky soils 

u 8 2  

u R 2  

u 8 2  

u R 1  Sand pino-oak scrub 

UR 5 Hoist, woody habitats 

14[N~P1UHl30l:T0307/1575/2 
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b status 

sciontitic w a n  common war. Ilabitat 

Sarracenia loucophy~h Whit.-top pitchorplant it  E Opan acid bogs 

s.rr.c.ni. * SW0.t pitCh0Cphnt U C U R Z  Acid bogr/slaah pine woods 

Stowartia ulacodnodtoa silky carollia U e Slopes of woodod ravines 

xoy : 

'Status of spocios on tho IAS Ponsacola facility: 
R = Rooidoat. 
H - Higrant. 
P = Possiblo rosidont duo to availablo habitat; rurvoy roquirod. 
U - Unknown, rurvoy coquirod. 
W/A - lot orpoctod to occur on tho WAS Ponsacola facility. 

E - Endangorod. 
T - Throatonod. 
TII/A) - Throatonod duo to oimilarity in appoaranco. 
AC I. Aqoncy soncora; not currontly listod o r  a candidato for liatinq. 
UR 1 - Undor roviou Cor CodoraL listinq uith substantial ovidonco indicating at loast SODO dogroo of biological vulnorability and/or 

M 2 - Undor roviow, inrufticiont biological data availablo. 
M I I Candidat. opcios but taxa has provon to bo #IO ui4osproad than proviouoly boliovod and/or thoso spocios that aro  not subjoct to 

any idontitiablo throat. 
CM I Ilorida Dopartmoat of Agriculture. 
? o m c  - ?lorid. 0.m. and ?rorhwator Fish Couisrion. 
Us?US - U.S. Fish and Wildlit. Sorvica. 

SR I Su8pOCt.d roridont. 

bStato and fodoral status: 

throat. 

Sourco: Ecology and Environront, Inc., 1992 after Florida Natural Aroas Invontocy 1 9 0 .  

, 
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