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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 Crash Crew Training Area (Site 
3) and the Fuel Farm Pipeline Leak (Site 19) located at the Naval Air 
Station (NAS) in Pensacola, Escambia County, Florida. This work plan 
has been prepared by Ecology and Environment, Inc., (E & E) for the 
Southern Division, U.S. Navy, Naval Facilities Engineering Command, 
under Contract No. N62467-88-C-0200. The work plan has been developed 
based on information and file documents provided by the Navy, and on 
information gathered by E & E during preliminary site inspections 
conducted during January 1989. 

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

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

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

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

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

The final 

If 
The 
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2. SITE DESCRIPTION 

2.1 
The Crash Crew Training Area (Site 3) occupies an open area of land 
approximately 900 feet by 2,300 feet along the southwestern border of 
Forrest Sherman Field (see figures 2-1 and 2-2). 
the east by aircraft runway [19]; to the north by a paved aircraft 
taxiway; to the west by a scattered brush and woods area: and to the 
south by an open field. An unimproved jeep trail runs north and south 
across the western portion of the site and connects with several other 
dirt roads. Four hundred feet west-southwest of Site 3 is NAS Pensacola 
Site 19, the Fuel Farm Pipeline Leak site. 

S i t e  3-Crash Crew Training Area 

The site is bounded to 

Site 3 contains at least eight different burn areas. 
northernmost b u m  areas are currently being used for training exercises 
(see Figure 2-2). Several of the burn areas contain miscellaneous 
pieces of equipment including: a fuel trailer, a cockpit simulator, and 
other airplane parts. The equipment is used as part of the fire fighter 
training program. The surficial soil in each of the pits is blackened, 
and several pits have fuel stains and oily residue. 

The two 

The site area topography is generally flat with site elevations ranging 
from 24 to 29 feet above mean sea level (HSL). The site is sandy and 
well drained; however, excess surface drainage flows into a shallow 
depression parallel to runway (191. 
separate catch basin systems which are part of the stormwater drainage 
system for the airfield. 
to the north, and another catch basin located near well GM23 drains to 
the south (see Figure 2-2; Geraghty and Miller [G & MI 1984). 

The depression is drained by two 

One catch basin located near well GM22 drains 

2-1 
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There are six monitoring wells (GM20, GM21, GM22, GM23, GM24, and GM25) 
located on site (see Figure 2-2). Each of the wells is completed to a 
depth of 11.5 feet and screened from approximately 9 to 11.5 feet (G 6 H 
1984). A sand pack filter, installed in each well, extends from the 
bottom of the borehole to approximately 5 feet below land surface (BLS). 
The top of the sand pack is graded to a fine sand, and the remaining 
annulus is filled with cement grout. 
cover, set into the cement, was installed at each well. 

An aboveground protective security 

2.2 Site 19-Fuel Parr Pipeline Leak 
The Fuel Farm Pipeline leak (Site 19) is located southwest of Forrest 
Sherman field, approximately 1,300 feet west of the southern portion of 
aircraft runway 36 (see figures 2-1 and 2-2). 
occurred near the center of an aboveground section of double pipeline, 
which runs between the fuel farm tanks and the tank truck loading 
facility at Forrest Sherman Field. 
is a stressed area of vegetation, measuring approximately 200 feet by 
400 feet. As recently as 1983, no significant regrowth had taken place, 
and dead trees were still present at the site during E 61 E's preliminary 
reconnaissance (January 1989). 

The pipeline leak 

Surrounding the location of the leak 

The site area measures approximately 850 feet by 1,000 feet (see Figure 
2-2). Several jeep trails and unimproved roads traverse the site, one 
of which lies parallel to the aboveground pipeline. The site is 
generally flat with land surface elevations averaging approximately 27 
to 28 feet above MSL. The soils are generally sandy and well drained. 

In addition to the six shallow monitoring wells located on Site 3, 
four shallow monitoring wells (GM16, GM17, GM18, and GM19) are located 
in the immediate vicinity of Site 19 (see Figure 2-2). Each of the 
wells is completed to a depth of 11.5 feet and constructed as discussed 
in Section 2.1.1 (C & H 1984). 

The area surrounding Site 19 consists of scattered brush and woods. 
only building located in the immediate site vicinity is a naval base 
pistol range, which is approximately 1,300 feet north of the site. 

The 
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Two ecologically sensitive marsh areas are located in the site area. 
One marsh area is located approximately 3,000 feet northwest of the 
site, and the second marsh area is located 2,000 feet south of the site 
(United States Geological Survey [USGS] 1970a). As discussed in Section 
2.1.1, Site 3 is located approximately 400 feet east of Site 19. 

2-5 
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3. SITE HISTORY 

3.1 
Site 3 has been used to train fire fighters for aircraft crash 
situations since 1955 (National Energy and Environmental Support 
Activity [NEESA] 1983). During training, approximately 30 to 50 gallons 
of fuel, which may include JP-4, JP-5, AVGAS, or lube oil is poured into 
unlined pits or on various pieces of equipment and ignited to simulate 
aircraft crash conditions. The fire is then extinguished using AFPF 
(aqueous film form foam), a solution which may contain any of several 
foaming agents used by the Navy (G & M 1984). NEESA has reported that 
as many as five training fires may be set at the site each week, using 
up to 250 gallons of fuel. It has been estimated, however, that 200 
additional gallons of fuel per week are disposed of on site (NEESA 
1983). 

Site 3 4 r a s h  Crew Training Area 

In June 1983, an Initial Assessment Study ( I A S )  of 29 sites on NAS 
Pensacola was completed by NEESA. 
based on historical records, field inspections, and personnel 
interviews. No soil or water samples were taken at the site; however, 
based on the data obtained during the study, the IAS team concluded that 
contamination at Site 3 was not sufficient to constitute a threat to 
human health or the environment. 
the site. However, at a November 17, 1983, meeting between the Navy and 
the Florida Department of Environmental Regulation (FDER) , Site 3 was 
reappointed to the list of sites to be investigated during a 
Verification Study. 

In the IAS, Site 3 was evaluated 

NEESA recommended no further study at 

In July 1984, G & H conducted a Verification Study of 18 sites on NAS 
Pensacola. Site 3 was included in this Verification Study. During the 
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Verification Study, 18 shallow soil borings were completed on site 
in an effort to determine whether free-floating product was present on 
the water table. In addition, six shallow monitoring wells were 
installed on Site 3 (G & M 1984). 

Soil borings conducted at the site did not reveal any free product 
contamination. Groundwater samples collected from each of the six 
monitoring wells were analyzed for volatile organic compounds (VOCs). 
Three of the wells (GM20, GM21, and GM23) were found to contain low 
level concentrations of VOCs. 
monitoring wells GM20 and GM21 were found to contain chloroform (0.3 
microgram per liter [clg/L] and 0.6 vg/L, respectively), 1,2- 
dichloroethane (1.0 ug/L and 2.0 ug/L, respectively), and l,l,l- 
trichloroethane (1.1 ug/L and 1.0 ug/L, respectively). A sample 
collected from well GM21 was also found to contain 1,l-dichloroethane at 
a concentration of 11 ug/L. In addition, each of the three wells was 
found to contain methylene chloride at concentrations up to 6.2 ug/L (G 

Groundwater samples collected from 

c n 1984). 

The Navy Civil Engineering Lab (NCEL), Port Hueneme, California, 
conducted a separate study of the site which included the collection and 
analysis of soil and groundwater samples (G & M 1984). The results of 
this study are presently unknown. 

The Verification Study recommended that no further studies be conducted 
at the site (G & H 1984); consequently, Site 3 was not included in the 
Characterization Study. 

On January 6, 1989, E C E conducted a preliminary site reconnaissance of 
Site 3 to establish the areas of possible contamination and to confirm 
the locations of the existing monitoring wells. 

3.2 
The Fuel Farm Pipeline Leak is reported to have occurred in 1958. 
amount of fuel discharged was not measured; however, NEESA reported that 
more than 360,000 gallons of JP-4 fuel oil was discharged onto the 

S i t e  19-Fuel Farm Pipeline Leak 

The 
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ground surface at the location shown in Figure 2-2. 
of the same report states that 860,000 gallons of fuel oil leaked onto 
the ground at the site (NEESA 1983). 

A separate section 

During the June 1983 I A S  conducted by NEESA, an investigation into the 
Fuel Farm Pipeline Leak (Site 19) was conducted. 
19 included a review of historical records, field inspections, and 
personnel interviews. 
site was warranted. The I A S  recommended that an investigation be 
conducted regarding the possibility of free product floating on the 
groundwater at the site and that, if necessary, the feasibility of 
recovering this free product be determined (NEESA 1983). 

Investigation of Site 

NEESA concluded that further investigation at the 

During the Verification Study, G 6: M installed four shallow monitoring 
wells (GM16, GM17, GM18, and GM19) and completed 11 soil borings to 
investigate the possible presence of free product floating on the water 
table. Neither the monitoring wells nor the soil borings revealed the 
presence of free product; however, a fuel odor was detected in soil 
samples collected in the area of dead trees. 
performed on either soil or groundwater samples during the Verification 
Study. G h H suggested that because the water table in the area of the 
spill is sometimes above land surface, most of the fuel was removed by 
evaporation and biodegradation during the 25-year period following the 

No laboratory analysis was 

spill. 
Eowever, FDER recommended that further investigation be conducted at 
Site 19, and it was included in the list of sites to be investigated 
during the Characterization Study (G h M 1986). 

No further study was recommended for the site (G & M 1984). 

As part of the Characterization Study, the four monitoring wells (GM16, 
GH17, GM18, and GM19) installed during the Verification Study were 
sampled and analyzed for the presence of benzene, toluene, and xylene. 
Groundwater from monitoring wells GM16, GM18, and GM19 was found to 
contain extremely high concentrations of benzene (422 vg/L, 30 vg/L, and 
146 clg/L, respectively). In addition, wells GM16 and GM19 were also 
found to contain elevated concentrations of xylene (818 vg/L and 577 
vg/L, respectively; G & M 1986). Based on data collected from the 
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on-site monitoring wells, G & M calculated the shallow groundwater flov 
velocity to be approximately 130 feet per year (ftlyr), assuming the 
following parameters: porosity 0.20; hydraulic gradient, 0.004; and 
hydraulic conductivity, 120 gallons per day (gpd)/ft . 2 

On January 6, 1989, E b E conducted a preliminary reconnaissance of Site 
19 to locate areas of possible contamination and to confirm the 
locations of existing monitoring wells. 
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4. CLIUTOUGY 

NAS Pensacola is located in an area that typically experiences a mild, 
subtropical climate. This climate is a result of the latitude 
(approximately 30° North) and the stabilizing effect of the adjacent 
Gulf of Mexico (Wolfe -- et al. 1988). 
ranges from 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 O  F in the winter to 
more than 102O F in the summer. Thunderstorms occur during approxi- 
mately half of the days during the summer months and can cause a loo to 
20° F drop in temperature in only a few minutes (Wolfe -- et al. 1988). 

The average annual temperature 

Precipitation rates in the NAS Pensacola vicinity are relatively high 
with an average annual rainfall of approximately 60 inches. Rainfall 
amounts are highest in July and August during almost daily thunderstorms 
(averaging 7 inches per mbnth) 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. Because evaporation.rates are also highest in the 
summer months, the potential recharge resulting from heavy summer rains 
is reduced. 
longer in duration, producing less surface runoff and higher rates of 
infiltration and net recharge. 

Spring and fall rains are generally less intense, but 

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

Prevailing winds are northerly during the winter and 

4-1 

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



1978). Hurricanes and tornadoes are infrequent but can cause 
substantial damage to the nearshore environment. Six  hurricanes have 
passed within 50 miles of Pensacola since 1980. 
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5. BIOLOGICAL RESOURCES 

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

The 

5.1 Regional Biological Resources 

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

The primary vegetated communities of the NAS Pensacola 
north Florida coastal 

The north Florida 

-- 
The sand pine scrub community is a more upland coastal community 
characterized by coastal dune formations from an older geologic age with 
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deep, fine, white sand substrate and the plants -- Pinus clausa (sand 
pine), Quercus spp. (scrub oak species, geminata, chanpanii, nyrtifolia, 
and inopina), Cladonia species, and Ceratiola ericoides (rosemary). 
This community type has been ranked by FNAI as imperiled statewide 
because of its rarity and because of its vulnerability to extinction due 
to some artificial or biological factor. 
three to five distinct habitats (Uolfe -- et al. 1988). 

This community type can have 

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

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

Primary overstory vegetation is 

Sandhill communities are found in dry soils which are lower in fertility 
than flatwoods soils. The overstory of this community type is dominated 
by Pinus palustris' (longleaf pine), Quercus laevis (turkey oak) ,  - 0. 
marilandica (bluejack oak) ,  - 0. 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 stricta (wire grass). 
verified with walk-through surveys and ground truthing by the Navy in 
I4arch 1986 (Navy 1986). 

The understory is dominated by Diospyros virginiana 
The more 

These habitats were 

Preshvater Wetland Vegetation. Much of the geological material 
underlying the NAS Pensacola facility is deep, porous sand often 
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containing relatively impermeable clay lenses. 
annual rainfall, this geologic condition causes the formation of small 
areas of perched groundwater. 
groundwater seepage escapes into well-defined stream channels called 
steepheads as found near Site 30. 
of perched groundwater conditions results in the formation of wetland 
bogs, as found near Sherman Field. 
characterized by herbaceous plant species as described in the sections 
above for flatwoods and sandhill communities. Most of these communities 
and other vegetative communities east of Sherman Field have been 
considerably altered by base development that has changed surface and/or 
groundwater flow (NEESA 1983). 

In combination with high 

In areas with relatively steep slopes, 

In gently sloping areas, the presence 

Wetland or seepage bogs are 

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

Intermittent streams found on NAS Pensacola have lost most of the 
original vegetation associated with this habitat. 
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). 

For example, at Site 

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 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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a survey and found 23 species of birds on the NAS Pensacola facility. 
The Navy recorded moderate size rookeries of the great blue heron and 
found large numbers of nesting osprey in the southwestern portions of 
the NAS Pensacola facility. Because of the large number and diversity 
of habitats found around the facility and considering that the survey 
was conducted during a predominantly non-mating season, it is likely 
that there are more species of birds using the facility and surrounding 
waters as feeding and nesting sites than have been found. 

Reptiles and Amphibians. During the 1986 survey conducted by the Navy, 
only four out of a possible 30 species of reptiles and amphibians 
associated with the area were identified on the NAS Pensacola facility, 
none of which are endangered. 
that the presence of the gopher tortoise (Gopherus polyphemus) can most 
likely be found in suitable habitats on the western portions of the 
facility (see Appendix C). Most all of the reptiles and amphibians that 
MY be found on the facility can be expected to use the surface water 
bodies in some stage of their life cycle. Any contamination of surface 
water bodies can be detrimental to existing populations of reptiles and 
amphibians utilizing that water body. 

A recent check of the FNAI files confirms 

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

Little is known of the flora and fauna inhabiting the 

Coastal Vetlands. There are no reported coastal marshes or estuarine 
wetlands around the NAS Pensacola facility, principally along the low 
energy shores of Bayou Grande. The habitat type is usually dominated by 
saltmarsh cordgrass (Spartina alterniflora) or black needlerush (Juncus 
roemarianus). A biota survey of these and other potential habitat areas 
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will be conducted to determine the extent of estuarine flora and fauna. 
Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. 
primarily of Thalassia testudinum, Syringodium filiforme, and Balodule 
beaudettei. Seagrass beds in the area surrounding the facility have not 
been historically mapped, and very little is known of their composition, 
locality, or areal extent. 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 

An examination of historical aerial photographs 

Plankton. The only existing study of the phytoplankton and zooplankton 
in the waters surrounding the NAS Pensacola facility was conducted by 
the Navy in March 1986. 

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

The phytoRlankton has been characterized as low 

This study is very limited by the fact that 

Examination of the zooplankton data 
It should be pointed out that any 

Benthos. Marine soft-sediment communities are found adjacent to the 
northern, eastern, and southern areas of the NAS Pensacola facility in 
Pensacola Bay. Although no intensive benthic surveys were conducted 
along the perimeter of the facility, surveys at nearby sites by FDER and 
the Navy have described the benthic communities within Pensacola Bay as 
a whole. 
found that the sediments were dominated by polychaetes (Aricidea spp., 

FDER collected benthic samples in most of Pensacola Bay and 
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Capitella spp., various spionids, and Haploscoloplos spp.) and bivalves 
(Anodontia - alba and Tellina s p p . )  during most of the year. 
collected along the wastewater treatment plant outfall show a drastic 
drop in species abundance and diversity close to the sewage outfall 
(Navy 1986). This indicates that the benthic community might have been 
negatively influenced by the sewage outfall. 

FDER samples 

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

A complete comparison of 

Fish and Shellfish. 
bony fish species and seven cartilaginous fish species (Cooley 1978). 
The 13 most abundant species were spot (Leiostomus xanthurus), pinfish 

Early studies of Pensacola Bay have identified 180 

(Lagodon rhomboides), Atlantic croaker (Hicropogonias undulatus), gulf 
menhaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli), 
longspine porgy (Stenotus caprinus), silver perch (Bairdiella 
chrysoura), southern hake (Urophycis floridana), inshore lizardfish 
(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout 
(Cynoscion arenarius), and spotted hake (Urophycis regia; Eeil 1988). 

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

In the less saline waters 

Fish population density was the highest in the more 

Moderate densities of blue crab (Callinectes sapidus), shrimp (Penaeus 
duorarum, 1. setiferus, and - P. aztecus), and oysters (Crassostrea 
virginica) have been collected throughout Pensacola Bay '(Heil 1989). 

5-6 

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

. -. 



Shrimp are caught in greater abundances near NAS Pensacola because of 
the higher salinities. 
in the East Bay area. In fact, the only legal shellfishing areas 
recognized by Florida Department of Natural Resources (FDNR) are in the 
East Bay area. Scallops (Aequipecten irradians) are collected only 
within grassbed areas. No information is available at this time on 
where scallops are collected by the general public and how many are 
removed. 
Big Lagoon along the southwest portion of the facility. 

Blue crabs and oysters are more readily caught 

The nearest seagrass beds to the NAS facility are located in 

Sport and Commercial Fishing. 
occurs in Escambia County, accounting for 2% of the total Florida 
landings for 1980 to 1985 (Navy 1986). 
terms of total weight was the black mullet. 
important species of finfish was the red snapper. 
commercial landing data for Escambia County for 1987 and 1988 (Heil 
1989) and found that the most important commercial species by weight 
were: black mullet (24% of county landings), brown shrimp (21%), 
vermillion snapper (19.5%), red snapper (7.6%), porgies (4.7%), and 
amberjack (4%). Other less important commercial fish caught were 
Spanish mackerel, sand seatrout, black grouper, spotted seatrout, 
blue crab, and squid. These data, as well as the Navy’s data, also 
suggest that a significant tuna fishery may be developing in the 
Pensacola Bay area (0 pounds landed in 1983; 1,582 pounds in 1987). 

A moderate amount of commercial fishing 

The dominant finfish species in 
The most economically 

E & E examined the 

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

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

m i n e  I lrrmls. 

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

Few mammals have been sighted within the area of the 
Most of the 13 species of mammals reported for 

The 

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

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

A number of threatened and 

A total of 57 occurrences for six plant species were 
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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 
Site 19 is located within a well developed area of pine trees maintained 
in semi-natural timbering conditions. 
developed overstory dominated by slash and loblolly pine species and an 
understory dominated by grasses and fire-tolerant shrubs. 
found on this site may support a diverse assemblage of fauna that would 
use the habitat for feeding, nesting, and as a migration corridor to 
other wooded sites in the vicinity. 

This community type has a well 

The habitat 

Site 3 has been cleared of all native vegetation during the development 
of the runway system at Sherman Field. The only vegetation on the site 
at this time is cultivated grasses. To the west lies a well maintained 
stand of pine trees in semi-natural plantation condition. 
associated with this nearby community may use Site 3 for feeding and as 
a migration corridor to the wooded areas east of Sherman Field. 

Fauna 

No aquatic habitats are found on either site. 
Pensacola Bay lie approximately 0.5 mile to the north and south, 
respectively. 

Bayou Grande and 
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6. SURFACE WATER EYDROLOGY 

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

Pensacola Bay and Big Lagoon are partially 

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

There are no naturally occurring perennial streams on NAS Pensacola; 
howevert there are approximately 10 naturally occurring intermittent 
streams and numerous artificial drainage pathways which include many 
stormwater outfalls. 
Bay; however, some small intermittent streams discharge into Bayou 
Grande to the north from Sherman Field-and Chevalier Field (USGS 1970a, 
1970b). 

Discharge is mainly to the south into Pensacola 

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

6.2 Sitespecific Surface Water Bydrology 
No surface water bodies are located on sites 3 and 19 or in their 
immediate vicinity. The closest surface water system is a marsh, which 
is located approximately 0.25 mile south of Site 19. The nearest body 
of open water is Sherman Cove, which is located approximately 0.5 mile 
south of Site 19 (see Figure 2-1). 
mile to the south. 

Pensacola Bay lies approximately 0.5 
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7. PEYSIOGRAPEY AND EYDROGEOLOGY 

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 west of Chevalier Field. 
escarpment is a nearly level marine terrace with surface elevations of 
approximately 5 feet above MSL. The central part of the peninsula, 
located landward of the escarpment, is a broad, gently rolling upland 
area with surface elevations up to 40 feet MSL (USGS 1970a, 1970b). 
Sandy soils occur throughout the NAS Pensacola area. A s  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 
Seaward of the 

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

7.1.2.1 Surficial/Sand-and-Gravel Aquifer 
The Surficial Aquifer occurs from land surface to a depth of 
approximately 300 feet at NAS Pensacola and is composed of a sequence of 
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unconsolidated to poorly indurated clastic deposits (Wagner et al. 
1984). 
important source of water supply and is called the Sand-and-Gravel 
Aquifer (Southeastern Geological Society [SEGSJ 1986). [Based on the 
total dissolved solids (TDS) content of groundvater from vells that tap 
the Sand-aud-Gravel Aquifer in southern Escambia County (Clerens -- et al. 
1989), the groundwater is classified as C l a s s  G 1  (PDEB 1988b). J The 
sediments making up this aquifer belong to all or part of the Pliocene 
to Holocene Series which, in this area, consist mainly of the Citronelle 
Formation overlain by a thin cover of marine terrace deposits. 
that the Sand-and-Gravel Aquifer is contiguous with land surface and 
recharge occurs principally by the direct infiltration of precipitation, 
the aquifer is particularly susceptible to contamination from surface 
sources. In the NAS Pensacola vicinity, the Sand-and-Gravel Aquifer is 
made up of three zones based on contrasting permeabilities. 
are referred to as the surficial zone, the low permeability zone, and 
the main producing zone (Wilkins -- et al. 1985). 

-- 
In this portion of Florida, the Surficial Aquifer constitutes an 

Given 

These zones 

Surficial Zone. 
contains groundwater under water table or perched water table 
conditions. The results of numerous borings conducted at NAS Pensacola 
(G 6 I4 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 groundwater flow is 
controlled by the topography and by discharge to surface water bodies. 
Consequently, shallow groundwater in the surficial zone moves toward 
areas of lower elevation and/or the nearest surface water body. 
Overall, the surficial zone has a high permeability. Numerous aquifer 
(slug) tests and laboratory permeability tests conducted on wells in or 
sediments from the surficial zone at NAS Pensacola yielded hydraulic 
conductivity values ranging from 16 to 56 ft/day (G 6 H 1986). 
Horizontal groundwater flow velocities in the surficial zone will depend 

The surficial zone is contiguous with land surface and 

P 

Depth to the water table within the 
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on site-specific hydraulic conductivities and horizontal hydraulic 
gradients; however, velocities would generally be expected to be high. 

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

Underlying the surficial zone is a zone of lower 
This 

At NAS Pensacola, 

The results of laboratory permeability tests conducted on samples from 
this zone indicate that vertical hydraulic conductivities are low, 
ranging from 4.2 x to 9.9 x ft/day. Thus, the low 
permeability zone probably functions as a confining or semiconfining 
unit inhibiting the flow of groundwater between the surficial zone and 
the underlying main producing zone. 
encountered in at least 16 borings at widely spread locations throughout 
NAS Pensacola (G & 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. 
NAS Pensacola; thus, no information is available regarding groundwater 
flow direction. 

The low permeability zone has been 

Although additional boring or 

Pew, if any, wells are open to the low permeability zone at 

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 feet BLS at NAS Pensacola. This zone generally has 
the highest permeability characteristics due to thicker and more 
persistent sand and gravel beds and is tapped by most of the major wells 
in the Pensacola area (Wilkins et al. 1985). NAS Pensacola has three 
supply wells which produce water from this zone; however, due to high 
iron content in the water, the wells are infrequently used (G & N 1986). 
The principal sources of water, for NAS Pensacola are wells located at 
Corry Field, approximately 3 miles to the north. The thickness of the 

The bottom portion of the Sand-and-Gravel Aquifer 

The depth a.t which the 

-- 
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main producing zone can be highly variable; however, it is estimated to 
be up to about 100 feet at NAS Pensacola. Insufficient data exist for 
wells open to the main producing zone at NAS Pensacola to determine 
direction of groundwater flow within this zone: however, the flow 
direction is assumed to be generally southward under ambient conditions. 
Pumpage of the supply wells would locally cause groundwater in this zone 
to flow toward the wells. 

As a result of the overlying low permeability zone, groundwater within 
the main producing zone occurs under confined or semiconfined 
conditions. 
Building 648), the water level elevation in a well open to the main 
producing zone is approximately 7 feet lower than that in an adjacent 
well open to the surficial zone (G 5 M 1986). 
significant downward hydraulic gradient exists between these two zones. 
Thus, a considerable potential exists for vertical groundwater flow from 
the surficial to the main producing zone at this location. 
known to what extent this potential exists elsewhere at NAS Pensacola. 

At one nested well location on NAS Pensacola (east of 

This indicates that a 

It is not 

7.1.2.2 Intermediate System 

The lower limit of the Sand-and-Gravel Aquifer coincides with the top of 
a regionally extensive and vertically persistent hydrogeologic unit of 
much lover permeability. This unit is referred to as the Intermediate 
System. In the vicinity of NAS Pensacola, the top of the Intermediate 
System generally lies within the sediments termed Miocene Coarse 
Clastics or corresponds to the top of the Upper Member of the Pensacola 
Clay and occurs at a depth of approximately 300 feet (Wilkins et al. 
1985). In general, the Intermediate System consists of fine-grained 
sediments and functions as an effective confining unit which retards the 
exchange of water between the overlying Sand-and-Gravel Aquifer and the 
underlying Floridan Aquifer System (SEGS 1986). The entire sequence is 
primarily poor to non-water bearing. 
sand which may yield small quantities of water exist within the unit. 
In the NAS Pensacola area, the Intermediate System is approximately 
1,100 feet thick and is composed of the lower portion of the Miocene 
Coarse Clastics, the Upper Member of the Pensacola Clay, 'the Escambia 

-- 

However, relatively thin beds of 
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Sand Hember of the Pensacola Clay, and the Lower Member of the Pensacola 
Clay; all are of Hiocene 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. The Floridan Aquifer in this area is composed of the Hiddle to 
Lower Hiocene Chickasawhay Limestone and undifferentiated Tampa Stage 
Limestone. Groundwater within the Floridan Aquifer in this area is 
highly mineralized and is not used for water supply (Wagner -- et al. 
1984). 

7.2 Si t e  Hydrogeology 
In the immediate vicinity of sites 3 and 19, the surficial zone of the 
Sand-and-Gravel Aquifer probably occurs to a depth of about 50 feet BLS. 
Although no deep borings have been completed in the immediate vicinity 
of either site, data from numerous borings completed at various sites on 
NAS Pensacola indicate a general surficial zone thickness of 
approximately 50 feet. Furthermore, the surficial zone thickens toward 
the western portion of the base. 
for borings conducted on NAS Pensacola prior to the Verification Study. 
Included in this report is information concerning a group of borings 
(boring group 10) which were completed approximately 0.75 mile east of 
sites 3 and 19. 
group 10, indicates that the surficial zone primarily consists of tan 
and brown, fine- to medium-grained quartz sand. A total of 10 shallow 
monitoring wells, open to the surficial zone, have been installed during 
previous investigations at sites 3 and 19. 
the water table generally occurs between 1 and 4 feet BLS. Based on 
water level data collected from monitoring wells at Site 3, the 

G & H (1984) provides drilling logs 

The lithologic description of cuttings from boring 

These wells indicate that 

direction of groundwater flow is generally to the east. 
water level data collected from wells located on Site 19 indicate that 
groundwater flow in the surficial zone is to the south-southeast. The 
horizontal hydraulic gradient is approximately 0.004 for both sites. 
Based on groundwater data collected at Site 19, G & H (1986) estimated a 
horizontal shallow ground-water flow velocity of 0.36 f t/day or 130 

In comparison, 
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ft/yr. A flow velocity was not reported for Site 3; however, due to the 
proximity of the sites and the similarity in horizontal hydraulic 
gradient, it is presumed that horizontal flow velocities for groundwater 
at the two sites are approximately the same. 

As stated above, data regarding lithologic zones deeper than 11.5 feet 
are not available for sites 3 and 19 or the immediate vicinity. 
Eowever, based on data collected from borings completed at other NAS 
Pensacola locations, it is assumed that the low permeability zone of the 
Sand-and-Gravel Aquifer occurs at approximately 50 feet and extends to a 
depth of approximately 100 feet BLS (G i M 1984). Based on reported 
lithologic data from boring group 10 (G i M 1984), this zone would be 
expected to function as a confining or semiconfining unit restricting 
the flow of groundwater between the surficial zone and the main 
producing zone which underlies the unit. The direction of groundwater 
flow within the low permeability zone is unknown. 

Based on data from NAS Pensacola Supply Well No. 3 (approximately 1 mile 
east of both sites) and data from boring group 10, it is estimated that 
the top of the main producing zone occurs approximately 100 feet BLS in 
the site vicinity. 
producing zone at these sites is unknown; however, a generally southward 
flow is expected under ambient conditions. Insufficient data exist for 
wells open to the main producing zone to allow a determination of 
hydraulic gradient at NAS Pensacola. 

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

This work plan will incorporate and reference 
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9. SITEHlWGmmmPLAN 

The Generic Site Management Plan (GSHP) defines the management 
procedures for field activities on both the site and program levels. 
The management and implementation of all field activities conducted as 
part of the Contamination Assessment/Remedial Activities Investigation 
of sites 3 and 19 will follow the GSHP and any updated versions. Data 
Quality Objectives (WOs) and all applicable or relevant and appropriate 
requirements ( U s )  have been considered in developing the initial 
phases of fieldwork described here and will be updated and revised for 
any subsequent phases of fieldwork. 
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10. "ANDsAFBTYPL4N 

A comprehensive General Health and Safety Plan (GESP) and individual 
site-specific safety plans (SSPs) have been developed to provide readily 
available emergency information and preventative safety measures. 
GESP outlines health and safety procedures and protocols to be followed 
during all field investigations at each of the [39] sites on NAS 
Pensacola. The plan includes: standard operating procedures (e.g., 
site entry and decontamination); hazard communication and training 
(e.g., safety training, briefings, and 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 course of this program. 

The 

The GESP will be periodically updated, as required, during 

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 
policelsheriff 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 (OSEA) 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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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 Si te-Specif ic Quality Assurance Plans (SOAPS). 

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

The SOAP will address all phases of the 

All of the QA/QC 

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

8 
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12. AERIAL PEOTOGWU" ANALYSIS 

Prior to the initiation of fieldwork, E & E will examine all available 
aerial photographs of NAS Pensacola for past and present condi t ions, 
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 investigation strategies, 
efforts will be made to obtain photographs of an appropriate scale that 
will allow for analysis of past and present surface conditions, 
drainage, and land use. Photographs showing the history of site 
activities will be analyzed to obtain information regarding the 
evolution of site features which might have affected hydrologic 
conditions. 
photographs will provide insight applicable to such tasks as field 
reconnaissance and monitoring well placement. In addition, the analysis 
of historical and current aerial photographs, performed in conjunction 
with geophysical investigation, will aid in the accurate determination 
of the extent of the formerly used area at the sites. 

For the 

The historical perspective gained by studying aerial 

12-1 

[Bold item  enclosed in braclrets denote 
changea to last version of document] 



13. UTILITIES SURVEY 

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

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

In addition, E & E will 

The locations of all 

This task 
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14. FIELDvoRKHETEODOLOGY 

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. 
Eowever, the analysis of these samples will be subject to less rigorous 
OA/QC requirements reflect the "focusing" objective--rather than a 
formal contaminant quantification objective--of this phase. 
screening task will utilize all existing information from preceding 
tasks, including aerial photograph analyses, to adjust the locations of 
the various surveys and sampling locations, thereby achieving optimum 
results. 
discussed in detail in Section 9.1 of the GOAPP. 

Each field 

The objectives/advantages of the field screening methods are 

14.1.1 Physical Survey 

14.1.1.1 Overall Physical Reconnaissance 
A field reconnaissance survey will be conducted on and around sites 3 
and 19. 
locating surface features. 
surface conditions, surface drainage patterns, areas of stressed 
vegetation, burn areas, and stained areas. 

Available aerial photographs and maps will be used as guides in 
Visual inspections will be made regarding 

During the reconnaissance survey, the field team will identify areas 
that present the most suitable conditions for the establishment of grid 
survey baselines. The use of a grid system as part of Phase I field 
investigations is discussed in the following sections. 
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The reconnaissance survey team will utilize air monitoring equipment 
during walkovers conducted at sites 3 and 19, in accordance with 
Section 6.1 .1  of the GQAPP. 
above background] are located, the area(s) will be flagged and 
identified on a site map for future reference. 

In the event that any [areas with readings 

14.1.1.2 HIRUIOVA Surface hissions Survey [and Particulate Air 
Screening] 

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. 
conducted in accordance with 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. 

The survey will be 

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

The air [screening] will be conducted in 

14.1.1.3 Babitat/Biota Survey 
During the physical reconnaissance, an E & E biologist/ecologist will 
determine the on-site terrestrial and aquatic habitat 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. 
conducted for sites 3 and 19, as well as an evaluation of the 
literature. 

A habitatlbiota survey will be 

14.1.2 Geophysical Survey 
The site areas, site fringes, and surrounding local areas will require 
an electromagnetic terrain conductivity survey (EM-31) and magnetometer 
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survey. 
methodologies and data interpretation techniques discussed in Section 
6.2 of the GOAPP. 

The surveys.wil1 be performed in accordance with field 

The effort will initially require the set-up of a grid sysjem over the 
study area. 
established (providing an x and y axis) and flagged at %foot 
intervals. A transit survey instrument will be used to establish the 
baselines, and a Brunton compass and tape measure will be used to 
complete the grid system for the study area. 
based on 50-foot centers. 
conducted by obtaining measurements at each 50-foot interval grid point. 

To accomplish this, at least two baseline transects will be 

The grid spacing will be 
The EM-31 and magnetometer surveys will be 

The geophysical data will be used in conjunction with other background 
data obtained to identify: 
water table conditions; the location of potential subsurface plumes; and 
the horizontal and vertical orientation of plumes, if located. 
Ultimately, the interpretation of these data will be a primary 
consideration in the development of a rationale for monitoring well 
placement strategies in phases I and 11. 

anomalous conditions in the site areas; 

0 
14.1.3 Analytical Screening 

14.1.3.1 Soil Beadspace Survey 
Using the method described in Section 14.1.2, soil headspace survey 
grids, with 100-foot grid centers, will be established at sites 3 and 
19. 
every %foot depth interval to the water table. 
each of the sites is assumed to be 5 feet; thus, it is projected that 
only one depth interval will be collected at each grid point. 
will be collected using a portable drill rig with 4-inch-diameter solid 
stem augers. 
drill rig, a hand-operated bucket auger will be employed. Soil 
headspace survey sample collection and screening will be conducted in 

Soil headspace survey samples will be collected and composited for 
The depth to water at 

Samples 
, 

In those areas where it is impractical to use the portable 
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accordance with Section 6.4 of the GQAPP. The results of the soil 
headspace survey will aid in making final determinations on the soil and 
groundwater sampling locations. 

14.1.3.2 Laboratory Aualysis 
Phase I sampling activities for sites 3 and 19 will include a soil 
headspace survey, the collection of soil samples, the installation of 
shallow temporary monitoring wells, and groundwater sampling. All of 
the samples will be analyzed in the laboratory for analytical screening 
parameters. 
Phase I effort as a measure to efficiently and cost-effectively provide 
focus for subsequent phases of site characterization and contamination 
extent delineation. 
Section 9.1 of the GQAPP. 
in Phase I are shown in Table 14-1. 

The analytical screening program has been developed for the 

Analytical screening i s  addressed in detail in 
Analytical requirements for samples collected 

Soil - It is tentatively planned that composite soil samples will be 
collected at 33 locations on Site 3 and at 18 locations on Site 19 (see 
Figure 14-1). The results of the physical and soil headspace surveys 
will be used to adjust the final number and locations of samples. At 
each location, soils will be collected and composited over 5-foot 
intervals to the water table. 
approximately 5 feet BLS (G & H 1986), it is tentatively planned that a 
total of 33 soil samples will be collected at Site 3 and a total of 18 
soil samples will be collected at Site 19. 
using a portable drill rig with 4-inch-diameter solid stem augers. 
those areas where it is impractical to use the portable drill rig, a 

Assuming the depth to water is 

Samples will be collected 
In 

hand-operated bucket auger will be employed. 
decontamination activities will be conducted between sampling intervals 
as discussed in sections 6.6 and 6.10 of the GQAPP. 

All sampling and equipment 

Groundwater - Approximately 11 temporary stainless steel monitoring 
wells will be installed on Site 3 and approximately six will be 
installed on Site 19. 
headspace surveys will be used to adjust the final number and locations 
of samples. 

The results of the physical survey and soil 
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SITE 3 

Uodiua 
NO. of 
Saaploa Dupl ica tos Total 

Analytical 
suit.. * 

Soil 33 2 35 A 

11 1 12 A 
d Oroundwator 

TOTAL 44 3 4 1  

No. of Dupli- Trip ?iold Rinrato Prosorvativo Analyt ical 
U o d i w  Samplos cator Blank. Blanka Blankr Blankr' Total 

1 1 1 1 1 11 B 

SITE 19 

Ilodiw 
no. of 
Saaploa Dup1icat.r Total 

Analytical 
suit..* 

Soil 18 1 19 A 

6 1 7 A 
d Orouadwotor 

TOTAL 24 2 26 

- 
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Table 14-1 (Cont.) 

lo. of Dupli- Trip Field Rinsate Preservative Analytical 
?lodiun Samples catem Blanks Blanks Blanks Blanksg Total Suite. v c  

Groundwater* 4 1 1 1 1 1 9 B 

a&IAlytiCal suite designations are as follows: 

A = Volrtile organic conpounds, polynucloac aronatic hydrocarbons, phenols, perticides and total 
P a s ,  total rocoverable hydrocarbons, and netals (total, unfiltered). 

B = Tarqet Conpound List (TCLI volatile organic compounds plus xylene and ketonas, TCL base/neutral 
and acid extractable organic compounds, TCL pesticides and PCBs, total recovereble hydrocarbons, 
TCL metals (total [i.e., unfilteredl and dissolved [i..., millipore-filtered]), cyanide, total 
organic carbon, hardness (water only), and alkalinity (water only). 

bSpecific constituents encompassed by the various chemical groups included within analytical suite A aro 
Identified in Tables 9-1 through 9-4 of tho Generic Quality Assurance Project Plan. 

cSpociflc constituents encompassed by the various chomic.1 groups included within analytical suite B are 
identified in T a b l a  9-5 through 9-13 of the GQAPP. 

dGroundwator sanples and analytical requirenents shown are for Phase I teaporary wells only. 

*Groundwater sanples and analytical requirerants shown a t e  for existinq pornanant wells. 

‘Trip blanks will be anelyred for TCL volatile organic conpounds only. 

gPreservative blanks will. be analyzed for  TCL volatile organic compounds, total recoverable hydrocarbons, 
total TCL netals, and cyanide. 
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Figure 14-1 TENTATIVE SOIL BORING AND TEMPORARY MONITORING WELL 
LOCATIONS, SITES 3 & 19 - PHASE I 
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Each temporary monitoring well will be constructed of stainless steel 
casing terminating in 5 feet of 0.01-inch slotted, stainless steel 
screen. 
borehole after the soil samples have been collected. 
installed so that the well screen brackets the water table (i.e., the 
top of the screen extends slightly above the water level). 

The well casing will be placed in the corresponding soil sample 
Each well will be 

, Each of the temporary monitoring wells will be developed as provided in 
Section 6.7.5 of the GQAPP, 
existing monitoring wells will be purged and sampled in accordance with 
Section 6.8 of the GQAPP. 

Each temporary monitoring well and the 10 

14.1.4 Eydrologic 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 3 and 19. 
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 and geophysical and analytical 
screening data will all be evaluated, and evidence of lateral 
contaminant migration in shallow groundwater will be assessed. 
Conclusions drawn from these evaluations will form the basis for 
permanent monitoring well installations in phases I1 and 111. 

14.2 Phase II-Characterization/Bxtent Delineation 
This section of the Contamination Assessment/Remedial Activities 
Investigation Work Plan--Group J (Site 3, Crash Crew Training Area and 
Site 19, Fuel Farm Pipeline Leak), Naval Air Station Pensacola, 
Pensacola, Florida, has been entirely revised to reflect the results of 
the Phase I activities proposed in the original work plan document (June 
1990). Prior to performance of Phase I activities on Group J (sites 3 
and 19), Site 19 was transferred from the Naval Installation Restoration 
Program (IRP) to the Navy's Underground Storage Tank Program and 
therefore will no longer be addressed as part of this operable unit. 
Consequently, all Group J Phase I1 and subsequent activities detailed in 
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Section 14.2 through the remainder of this work plan are directed only 
toward Site 3.  The original version (June 1990) of Section 14.2 of this 
work plan is presented in Appendix D. 
actual Phase I sampling locations and location designations. 
results of the Phase I investigation of Site 3 are presented in E & E's  

Final Draft Interim Data Report, Contamination Assessment/Remedial 
Activities Investigation, Crash Crew Training Area (Site 3), Naval Air 
Station Pensacola, Pensacola, Florida, April 1992. 

Figures 14-2 and 14-3 show the 
The 

In general, the results of E & E ' s  Phase I investigation of Site 3, 
reviewed in combination with those of previous investigations of the 
site (NEESA 1983; G & H 1984), indicated the following: 

o On-site surface water and sediment in the Site 3 stormwater 
drainage system appear to have been impacted by metal and 
organic contaminant migration from the burn areas. 
Chromium and phenol concentrations exceeding the respective 
Florida Class 111 surface water quality standardslfresh 
water were detected in the on-site surface water samples. 
Hetals, TRPHs, xylenes, and PAHs or phenols were detected 
at low to elevated concentrations in the on-site sediment 
samples. 

o Phenols were detected at a concentration exceeding the 
Florida Class I11 Surface Water Quality StandardlFresh 
Water in surface water at one of the Site 3 stormwater 
drainage system outfalls (outfall LL; see Figure 14-3). 
Trace to low levels of metals and one or more of the 
contaminant groups TRPHs, PAHs, and phenols were detected 
in sediments at the Sites3 stormwater drainage system 
outfalls (see Figure 14-3). These results suggest that 
off-site contaminant migration via the stormwater drainage 
system MY be occurring; however, ambient and/or off-site 
contaminant sources may also be present. 

o Elevated levels of metals (primarily lead), TRPHs, 
aromatic-type VOCs, PAHs, and phenols were detected in soil 
samples over large areas of the site. 
metals were detected: however, comparatively elevated total 
metals concentrations were detected in or near the burn 
areas. 
significantly elevated concentrations detected in the burn 
areas and the drainage swale area opposite and north of 
burn area 2 (soil borings BO17 and B018; see Figure 14-2). 
Significantly elevated levels of one or more of the 
aromatic-type VOCs (toluene, ethylbenzene, or xylenes), 
PMs, and phenols were detected in burn areas 1, 2, 4, 5, 

Only low levels of 

TRPHs were detected in most soil samples, with 
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and 6 and in the drainage swale area opposite and north of 
burn area 2 (soil borings BO17 and B018; see Figure 14-2). 
Significantly elevated phenols concentrations were also 
detected in burn area 3 and in the northeast corner of the 
site (soil borings BO26 and B030; see Figure 14-2). The 
observed metals and organic distributions on the site 
strongly suggest that the burn areas on Site 3 are the 
sources of the observed soil contamination. 
that some phenols contamination detected in the northeast 
corner of the site and low levels of TRPH contamination 
detected along the periphery of the site may represent 
additional ambient and/or off-site sources. 

It is possible 

o Metals (primarily chromium and lead) and organic 
contamination are present in groundwater of the surficial 
zone of the Sand-and-Gravel Aquifer at levels exceeding 
federal and state standards or guidance concentrations. 
The highest levels of groundwater contaminants were 
detected primarily in the burn areas and drainage swale 
area opposite the burn areas in the northern third of the 
site; however, significant levels of metals or organic 
contamination were detected in several areas along the 
northern site boundary and near the southern site boundary. 

o The Phase I analytical data clearly indicate that the burn 
areas are the primary sources of the groundwater 
contamination present on Site 3; however, additional 
localized sources of groundwater contamination may be 
present on or in the vicinity of Site 3. The Phase I 
results also indicate little off-site migration of 
contaminants within the surficial zone groundwater. 

In light of the Phase I results summarized above, the objectives of the 
Phase I1 investigation of Site 3 will be as follows: 

Eliminate the primary long-term, continuing sources of 
groundwater contamination on the site; 

Identify, to the greatest extent possible, any additional 
on-site or off-site sources of contamination and potential 
ambient sources of contamination in the site vicinity; 

Determine the nature, magnitude, and extent of potential 
surface water and sediment contamination in the Site 3 
stormwater drainage system and at the drainage system 
out falls ; 

Delineate the nature, magnitude, and lateral/vertical 
extents of known/suspected areas of soil and groundwater 
contamination; and 
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o Initiate the Risk Assessment and Feasibility Study for the 
site. 

To meet the above objectives, the Phase I1 investigation of Site 3 will 
include the following elements: 

o Interim remedial measure (IRM) design; 

o Contaminant source survey; 

o Surface water, sediment, and soil sampling; 

o Installation of shallow and intermediate wells; 

o Collection of groundwater samples from all existing and 
newly installed wells; 

o Eydrologic assessment; and 

o Engineering survey. 

The specific scope of work associated with each of the above elements is 
described in sections 14.2.1 through 14.2.5. In developing the specific 
scopes of work, the Phase I analytical results and previous analytical 
results have been evaluated regarding all requirements of the CERCLA and 
Superfund Amendments and Reauthorization Act (SARA), as well as all 
other ARARs. For Site 3, these ARARs include: 

o Resource Conservation and Recovery Act (RCRA); 

o Clean Water Act (CWA); 

o Safe Drinking Water Act (SDWA); 

o 40 CFR Parts 264, 265, 270, and 271 (Corrective Action for 
Solid Waste Management Units at Eazardous Waste Management 
Facilities; Proposed Rule); 

o Chapter 17-3, Florida Administrative Code (FAC; Water 
Quality Standards); 

o Chapter 17-301, PAC (Surface Waters of the State); 

o Chapter 17-302, FAC (Surface Water Quality Standards); 

o Chapter 17-550, PAC (Drinking Water Standards, Monitoring, 
and Reporting); and 

14-13 

(Bold items enclosed in brackets denote 
changea to last version of document1 



o Chapter 17-770, FAC (State Underground Petroleum 
Environmental Response). 

Formal, quantitative air sampling will not be conducted during Phase I1 
at Site 3 because no evidence that Site 3 represents a potential source 
of airborne volatile or particulate contaminants was revealed by the 
Phase I surface emissions survey, particulate air screening, or 
fieldwork air monitoring activities. 
conducted during Phase I1 because the potential contaminants of concern 
have not been sufficiently characterized. However, base-wide biota 
sampling will be conducted in conjunction with the investigation of 
operable units (OUs) 15, 16, and 17 (Bayou Grande Area, NAS Pensacola 
Wetlands, and Pensacola Bay Area, respectively). 

Biota sampling also will not be 

Based on the results of the activities identified above, during Phase I1 
E 6 E will initiate the appropriate Risk Assessment and Feasibility 
Study activities. 
identification of contaminants of concern as well as identification of 
data gaps that must be eliminated to support the eventual completion of 
a Baseline Risk Assessment for the site. If no data gaps are identi- 
fied, the Baseline Risk Assessment will be completed during Phase 11. 

Risk Assessment activities will be directed toward 

Feasibility Study activities, which will be required for Site 3, will be 
directed toward identification of data gaps that must be eliminated to 
support the eventual completion of a comprehensive Feasibility Study for 
the site. If no data gaps are identified, the Feasibility Study will be 
completed during Phase 11. 

In addition, if warranted, E 61 E will evaluate the Phase I1 results to 
identify whether any additional INS are required and, if so, to develop 
recommendations for implementation of these INS (see Section 14.2.1). 
IRns will only be implemented following receipt of EPA approval. 

All Phase I1 investigation activities and results will be discussed in 
an interim data report structured in the required format of a formal 
draft remedial investigation (RI) report. 
report will provide a complete data synthesis incorporating the results 

This Phase I1 interim data 
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of E & E's Phase I and Phase I1 investigations, as well as the results 
of previous investigations. 
whether additional Phase I11 assessment activities are required or 
whether the formal draft RI report for the site can be prepared. 
Phase I investigation activities were completed in accordance with 
E & E's 1990 GQAPP for Contamination Assessments and Remedial Activities 
at NAS Pensacola. 
completed in accordance with the newly revised, updated 1992 version of 
this document. 
version of the GQAPP. 

The interim data report will specify 

All 

All Phase.11 investigation activities will be 

In this section (14.2), all references apply to the 1992 

14.2.1 Interim Remedial Heasure Design 
An IRn will be designed for Site 3 to address mitigation of the heavily 
contaminated soils in burn areas 1 through 6 as continuing sources of 
on-site contamination. Design and subsequent implementation of this IRII 
are required because Phase I investigation results clearly indicate that 
the burn area soils represent both primary current sources and long- 
term, continuing sources of Site 3 groundwater contamination. The IRII 
will only be implemented following receipt of EPA approval. 

At a minfmum, the INl design will address all soils above the water 
table in burn areas 1 through 6. 
remediation alternatives for contaminated soils will be fully con- 
sidered. These include excavation and on- or off-site incineration 
and/or on- or off-site disposal; land farming; excavation/electro- 
chemical destruction; and/or -- in situ methods (e.g., air sparging and 
bioremediation). 
consider the effectiveness, cost efficiency, and impact of each 
alternative on the overall Site 3 remedial program schedule. 

In developing the IRn design, various 

The evaluation of these alternatives will primarily 

During the field investigation, circumstances on site may require 
additional IRHs. 
only following receipt of EPA approval. 
emphasized. 
security fences and warning signs; construction of berms, caps, and/or 
recovery and treatment systems; and removal of soil, sediment, and/or 

IRns will be initiated on a case-by-case basis and 
Rapid response will be 

An additional IRn could involve the installation of 
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drums. A detailed, explanatory report of any IRM(s) conducted will be 
developed by E 6 E and provided to the Navy and EPA. 

14.2.2 Contaminant Source Survey 
A supplemental contaminant source survey will be performed at Site 3 to 
obtain a comprehensive understanding of potential additional contaminant 
source(s) in the site vicinity. At Site 3, this survey will include the 
following: 

o Identification of any off-site and/or ambient sources that may 
be contributing contamination to off-site portions of the Site 3 
stormwater drainage system and to the outfalls of this drainage 
sys tem; 

o Location of former and existing on-site underground utilities; 
and 

o Determination of whether any normal, daily, facility-specific 
and/or base-wide activities, such as aircraft operations, may 
have created potential, low-level, ambient sources of TRPE or 
other contamination. 

The survey will utilize existing information in NAS Pensacola files, 
previous investigative reports, and interviews with current and former 
employees of the NAS Pensacola facility. All background source survey 
work will be conducted in close communication with the facility 
Installation Restoration (IR) coordinator as the survey may need to 
access repositories and/or individuals at several locations among the 
various tenant commands. 

14.2.3 Sampling and Analysis 
Figures 14-4, 14-5, and 14-6 show the proposed Phase I1 surface water 
and sediment sampling, soil boring, and monitoring well locations for 
Site 3. Table 14-2 summarizes the sampling and analytical requirements, 
including QA/QC samples, for the Phase I1 investigation of Site 3. 
Tables 14-3, 14-4, and 14-5 provide the specific rationale for each 
proposed Phase I1 surface water and sediment sample, soil boring, and 
monitoring well location, respectively, and for the analytical suite 
associated with each proposed Phase I1 sampling location. (Groundwater 
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No. of Dupli- Trip Prosorva ivo riold Rinsato Analyt leal 
Hodiua Saaplooa catas Blanks Blanks Blanks Blanks Total' suit.=' 

soilf 63 6 - nn nn 9 78 A 
83 B 75 . 8 nn nn nn - 

24 2 nn nn nn All 26 C 
(1) - 9 nn All - (11.9 D 

(36) NR nn nn NR nn (36) r 

1 1 5 43 A 
I -- ( 1 ) , 5  D 
nn All All (11) E 

TOTAL 229 23 18 1 1 1 8  290 
(51) nn nn nn nn nn (51) 

11[)oAsPIuH8000:~0481/1300/10 
Koy : 

'Tho nuabor o f  saaplos shown in paronthosos will bo analyrod for tho additional pararotors 

bTrip blanks will bo analyxod for Appondix I X  volatilo organic compounds (VOCs) only. 

indicated. 

Prosorvativo 
blanks will bo analyrod for Targot Compound List (TCL) VOCs. total rocovorablo potroloua 
hydrocarbons (TRPHs), dirsolvod Targot Analyto List (TAL) motals, and cyanido. 

CAnalytisml suit. domignations aro as follows: 

A = TCL -1: TCL bascnoutral/acid oxtractablo organic coapounds (DNAs); TCL posticidos and 
polychlorinatod biphonyls (PCBs): TRPXs; TAL motals (total [I..., unfiltered] and dissolvod 
[I..., 8i1liporrfiltorod1, w8tor only): cyanido: gross alpha, bota, and g a m a  radio- 
activity: total organic carbon: total Kjoldahl nitrogon (TKN: surfaco vator and sodiront 
only): grain silo. (sodiaont onlyl; hardnmss (wator only); and alkalinity (wator only). 

I) = -1, TCL VOCs, and TCL B1u.. 

C = TRPIIs and TCL DNAs. 

D = App.ndix IX VOCs, O W ,  dioxins, posticidos, PCBs, organophosphorus postieidos, horbicidos , 

E = Total suspondod solids, TKN fgroundwator only), amonia nitrogon, orthophosphato phosphorus, 
dissolvod oxygon (in fiold), 5-day biological oxygon dmamnd (BOD5), and choaical oxygon 
dound (COD). 

total wtals, cyanido, and sulfido. 

F - p H ,  alkalinity, porcont moisturo, grain six0 (soil only), BTW contont. ash contont, total 
organic halogons, sulfur, ignitability, and cation oxchango capacity (CEC). 

dSpocitic constituonts oncoapassod by tho various chomical groups includod within tho abovo-listod 
analytical suitor aro idmntifiod in tablos 9-6 through 9-15 of tho GQAPP. 

'All = lot roquirod. 

'For sit. 3, 54 boring locations x 3 dopth fntorvals = 162 samplos. 

qIor Sit. 3, 4 oxisting wolls + 19 now on-sit. wolls (23 shallow and 6 intmc~odiato) = 33 saaplos. 

Source: Ecology and Environaont, Inc., 1992. 
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I- 

Location 
Ref oronco Samploa 
uumbor (6 ) TyP.48) Location Rational. 

hAlytiC8$ 
suit. (6 ) Analytical Rationale 

49 

56 

50 

6 1  

62  

63 

sw Hydraulically downgradiont of burn aroas; A charactorire full spoctrum of 
SD TRPEs and phonols dotoctod in noacby Phase I potential contaminants. 

soil samplo 5017. 

SW Hydraulically downgradiont of burn areas; 
SD TRPHs, VOCs, and phonols dotoctod in Phaso I 

surfaco uator sample ,-03 and motals, TRPHs, 
xylenos, and BliAs detectad in Phaso I sodimont 
samplo SD003. 

sw 
SD 

sw 
SD 

sw 
SD 

sw 
SD 

Hydraulically downgradiont of burn areas; 
Chromium and VOCs dotoctmd in Phaso I surfaco 
water samplo -01 and motals, TRPHs, VOCs, 
and PAHs dotoctod in Phaso I sodimont samplo 50001. 

Hydraulically downgradiont of burn areas; VOCs, 
VOC TICS, and BliA TICS dotectod in nearby existing 
shallow monitoring uoll samplo WO23. 

Hydraulically downgradiont of burn areas; 
VOCs, VOC TIC8, and BHA TICS. 

Hydraulically downgradient of burn aroas and 
strossod aroa whore xylenos and phonols dotectod 
in Phase I groundwater sample GWO29 and TRPHs 
detected in corrosponding Phase I soil samplo 
3029. 

Characteriro full sp0ctrUm of 
potential contaminants. 

Hoot RCIU roquicoronts. 

Support potential site tomediation 
activities. 

Charactocixo full spoctrum of 
potontial contaminants. 

Support potontial site romodiation 
activitims. 

Charactoriro full Sp.CtrUD Of 
potential contaminants. 

Characteriro full spoctrum of 
potential contaminants. 

Characterire full spoctrum of 
potential contaminants. 

14(~P~~OOOO:T0401/1301/7 
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Location Rational0 

Is4 bw Background control and oxtont dolinoation; A Charactoriro contaminant lovola 
SD wotland a r m  not samplod during Phaao I in sit. vicinity. 

invoatigation. 

64 SW Sit. 3 atormwator drainago systom outfall; 
S D  nothing dotoctod in Phaao I surfaco wator 

samplo SWO04 but TRPHs and PAIIa dotoctod in 
corroaponding Phaao I aodiront sarplo SDOO4. 

43, 65-67 m Sit. 3 atocmwator drainago systom M; 
SD dolinoato downatroam oxtont of aurtaco wator 

and aodimont contamination dotoctod at hoad of 
drainago systom on Sit. 3. 

68,69,71 m Sit. 3 stormwator drainago systom LL; 
SD dolinoato downatroam oxtont of surfaco wator 

and aodimont contamination dotoctod at hoad of 
drainago aystom on Sit. 3. 

70 sw Sit. 3 stocmwrtor drainago aystom outfall; 
S D  nothing dotoctod in Phaso I aurfaco wator 

clamplo but phonola dotoctod in corroapondinq 
Phaso I rodimont samplo SD002. 

A Charactoriro full apoctrur of 
potontial sodimont contaminants 
and confirm absonco of surfaco 
wator contamination at this 
location. 

A 

Charactoriro full apoctrum of 
potontial contaminants. 

Charact.rir0 full spoctrum of 
potontial contaminants. 

CharactOriZO full SpOCtrum Of 
potontial 8odimont contaminants and 
confirm absonco of surfaco wator 
contamination at this location. 

i S W  = Surfaco wator; SD = rodimont. 
Spocific paramotors includod within 
suit. aro aivon in Tablo 14-2. 

each analytical 

Soucco: Ecology and Environmont, Ins., 1992. 

TRPHa = Total rocovorablo pottolourn hydrocarbons. 
VoCa = Volatilo organic compounds. 
BUAs t Baso/noutcal and acid oxtractablo organic compounds. 
RCRA = Rosoucco Consorvation and Rocovory Act. 
PAHs t Polynucloar aromatic hydrocarbon8. 
TICS Tontativoly idontifiod compounds. 

(sold i t o u  onclosod in braclot8 donoto 
chu~gos to last rorsion of docwnt1 



Location 
Po f oronco samp1. 
wumbor ( s ) Fyp.ls)a Location Rational. 

Analyticai 
Sui to ( s ) Analytical Rationalo 

2,3,5-39, AWE Dolinoato magnitudo and potontial outor oxtont A Confirm absonco of contamination 
55.57.59.60 of contamination dotoctod in Phaso I burn armas in thoso aroas or charactoriro full 

1 through 6 soil 
through 5027.  

c 
E 
I 
N 
w 

samplos s013, SOl4, and SO24 rpoctrum of potontial contaminants 

B TRPHs, VOCs, and BNAs aro only 
concorn hot.. (Locations 

6-13, 15-18, 
20, 21, 23, 25, 
26, 28-31, 3 3 ,  
35,  36, 3a only) 

D m o t  R- roquiromonts. 
(Location 13, 
0.5-2.5 foot 

only) 

P Support potontial sit. romsdiation 
(Locations planning activitios. 

19, 21, 24, 
27, 30, and 
38 only) 

3 ,  7 ,  1 3 ,  

40 

4 1  

AWT 

AWT 

Formor burn aroa; confirm absonco of soil 
contamination in Phaso I roil samplo S028 .  

Formor burn aroa; confirm contamination 
dotoctod in Phaso I soil samplo SO15 (TRPHs). 

A Confirm absonco of contamination 
in this aroa or charactoriro full 
spoctrum of potontial contaminants. 

A Chacactocizo full spoctrum of 
potontial contaminants. 

P Support potontial sit. romodiation 
planning activitios. 

14~~)rSP)UH~000:T0481/1302/7 
Koy at ond of tablo. 
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Location Patioaalo 
Ana1ytic.A 
Suit.( 8 )  Analytical Rational. 

42 

44.50 

confirm contamination dotoctod in War. I aoil A Charactorixo full apectrum of 
aamplo SO29 (TRPBr); rylonor and phonolr potontial contaminants. 
dotoctod in Phaao~I groundwator aamplo owO29. 

Confirm contamination (RPiIa and phonola) detoctod A Charactecixo full apoctrum of 
in Phaso I aoil aamplor SO30 and S017. potontial contaminanta. 

(TRPIir and Phonols) r Support potontial sit. remediation 
planning activitioa. 

4 5-4 8 Awr ~olinoato potential litoral extant of contamination c TRPfts and B l A s  aro only concorn 
51-54 dotoctod in Phaao I roil ramplor SO30 and 9017. hoc., 

14(l~P~U111000:T0411/1302/7 

xoy : 

iAWT = Soil aamplor collocted abovo wator tablo at following intorrala ( B L S ) :  0-0.5 foot, 0.5-2.5 foot, and 2.5-5 foot. 

TRPRs = Total rocovorable potroloum hydrocarbons. 
VOCs - Volatilo organic compounds. 
BNAs a Bare/noutral and acid ortractablo organic compounda. 
RCIU = Rosourco Conservation and Rocovbry Act. 

Source: Ecology and Environment, Inc., 1992. 

Spocific paramotorr includod within oach analytical suit. aro given in Tablo 14-2. 
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72.74,75,76. sow Ddinoato extont of grounduator contamination 
89,91,92,93,94 dotoctod across Sit. 3 durinq Phasa I; 

proposod wolls aro hydraulically upgradiont 
(locations 72 and 74) ,  acrosr qradiant 
(locations 75 and 76) .  or downgrabiant 
(locations 89, 91, 92, 93, and 94)  of site 3 
groundwater contamination dotactod during 
Phaso I invortigation. 

40 

4 1  

42 

4 4  

50 

SGW 

SGW 

SGW 

SOW 

SGW 

Former burn am.; confirm absonco of groundwator 
contamination in Phaso I tomporacy woll M 2 8 .  

Former burn area; dotermino prasenco and naturo of 
potontial groundwater contamination; high TRPUs 
dotoctod in Phaso I soil samplo 5015. 

Stramsod vegetation arm;  high xylonos and phenols 
dotocted in Phame I tomporacy woll M 2 9 .  

Dotormino prosonco and naturo of potontial 
groundwator contamination; high phonols detected 
in Phase I soil  sample S030. 

Dotormino prosonce and naturb of potontial 
groundwator contamination; high TRPUs and 
phenols dotoctod in Phaso I roil sample S017. 

A confirm absonca of contamination 
or charactoriro full spoctrum of 
potontial contaminants. 

A confirm absenco of groundwater 
contamination in this a r m  or 
charactoriro full spoctrum of 
potontial contaminants. 

A Charactoriro full spoctrum of 
potontial contaminants. 

A Chacactoriro full spoctrum of 
potontial contaminants. 

E Support potontial mito romediation 
planning activitios. 

A Charactociro full spoctrur of 
potential contaminants. 

A c h a r a c t ~ i r ~  tuii ~ p o c t ~ u m  or 
potontial contamination.. 

E support potontial site romodiation 
planning activitios. 

14(~ASPjUH8000:T048l/l303/7 
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Location Rationalo 

77 

78,84 

79.81 

82  

85  

SQW High motals concontrations dotoctod in Phaso I 
tomporarg woll -23. 

SGW 

SGW 

SOW 

Roplaco shallow wolls OX20 and OX22 dortroyod 
during sit. maintonanco activities 

Activo burn aroas; high load, VOCs, PAJIs, 
and phonols dotoctod in Phaso I tomporacy 
volls TWO24 and W Z S .  

rormor burn aroa; high motals and rylonos 
dotoctod in Phaso I tomporacy woll TWO26. 

Formor burn aroa; dotormino pcosonco and 
naturo of potontial groundvator contamination; 
high TRPRs, VOCs, and B U S  dotoctod in Phaso I 
soil ramplo S013. 

A 

E 

A 

E 
(Location 
78 only) 

A 

D 
( tocation 
81 only) 

E 

A 

E 

A 

E 

Charactoriro full spoctrur o t  
potontial contaminants. 

Support potontial sit0 romodiation 
planning activitios. 

Charact.rir0 full spoctcur of 
potontial contarinants. 

Support potontial sit. romodiation 
planning activitioa. 

Charactoriro full spoctcur of 
potontial contaminants. 

noot RCRA roquiromonts. 

support potontial sit. comodiation 
planning activitios. 

Charactorizo full spoctrur of 
potontial contaminants. 

support potontial sit. romdiation 
planning activitios. 

Charactocizo full SpOCtrUB Of 
potontial contaminants. 

Support potontial sit. romodiation 
planning activitios. 

14[~~P~lnr8000:T048l/l303/7 

Koy at ond of tablo. 



Tablo 14-5 (coot.) 

LQca t ion Rat ionalo 
Analyticah 
Suit.( s ) Analytical Rationah 

86 

88 

73,80,83, 
87,90,95 

saw High motals, xylonos, and phonols dotoctod A Charactori.. full spoctrw of 
in Ph.80 I t o m p o r a ~  woll W 2 7 .  potontial contaminants. 

E Support potontial sit. romodiation 
planning activitios. 

sow lormot burn area: dotormino prosonco and naturo A Charactoriro full spoctrw of 
of potontial groundwator contamination: high potential contaminants. 
TRPHs, VOCs, and BUAs dotoctod in Phaso I soil 
samplos SO14 and S014.D. E Support potontial sit. romodiation 

planning activitios. 

Dotormino prosonco and naturo of intormodiato A Charactoriro full spoctrum of 
dopth groundwater contamination; proposad potontial contaminants. 
walls aro upgradiont (location 3 only) within 
or downgradiont of aroas of Shallow groundwator E Support potontial sit. romodiation 
contamination and aro clustocod with existing (location planning activitios. 
or proposod shallow roll.. 83 only) 

14[~~P~~800O:T0481/1303/7 

Key : 

311 four oxisting w d l s  will also  bo sampled during Phase I1 for analytical suit. A (80 .  Tablo 14-2). 

'Specific paramotors included within each analytical suit. aro givon in Tablo 14-2. 

TRPHs = Total rocovorablo potroloum hydrocarbons. 
VOCs = Volatilo organic compounds. 
BUAs = Baso/noutral and acid oxtractablo organic co.pouads. 
PAHS = Polynucloac aconatic hydrocarbons. 
RCRA = Rosourco Consorvation and Rocovory Act. 

Sourco: Ecology and Enviconnont, Inc., 1992. 

SGW = Groundwater ramplo from shallov monitoring voll; IGW = groundwater sanplo from intormodiato monitoring woll .  



samples to be collected from the four existing on-site wells and 
analyzed for suite A [see below] are not included in the rationale table 
[see Table 14-51). 

The sample location reference numbers listed in tables 14-3 and 14-4 
correspond to the location numbers on figures 14-4 and 14-5; the sample 
location reference numbers listed in Table 14-5 correspond to the 
location numbers on Figure 14-6. The analytical suite designations used 
in tables 14-3, 14-4, and 14-5 correspond to the designations defined in 
Table 14-2. 

It is proposed to sample all existing wells and all newly installed 
wells for analytical suite A during Phase I1 to provide a uniform, time- 
synchronous perspective on Site 3 groundwater conditions. 
perspective will be critical to properly evaluate the groundwater 
migration pathway. 
Pensacola site groups A through E, soil borings, shallow monitoring 
wells, and intermediate monitoring wells will be completed at three 
background locations across the base, and--together with the three 
existing on-base deep supply wells--sampled for analytical suite A. 
(Soil samples collected below the water table will be analyzed for 
Target Analyte List [TAL] metals). These background locations will help 
provide a perspective on the on-site occurrences of potential contami- 
nants as well as aid in evaluating the impact of potential, base-wide 
ambient contaminant sources. The collection of these background soil 
and groundwater samples is discussed in the work plan for Group A--Site 
1 (Sanitary Landfill; E & E 1991). 

This 

In addition, during Phase I1 field activities at NAS 

Table 14-2 indicates that one sample from each medium will be 
additionally analyzed for analytical suite D (Appendix IX parameters). 
It should be noted that for these samples, suite A analyses will be 
per,formed only for parameters not encompassed by Appendix IX (e. g. , 
gross alpha, beta, and gamma radioactivity). Furthermore, Table 14-2 
also indicates that trip blanks will not be analyzed for the full 
Appendix IX suite of parameters but only for Appendix IX VOCs. Finally, 
it should also be noted that the number of required trip’blanks shown on 
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Table 14-2 reflects the total number of trip blanks required to be 
collected for both the suite A and D samples. 

As noted above, tables 14-3, 14-4, and 14-5 provide specific rationales 
for proposed Phase I1 sampling locations and analyses. 
locations were selected based on the Phase I results in accordance with 
one of the following criteria: 

Sampling 

o Area of known contamination, 

o Area of potential contamination, or 

o Known or suspected area of no contamination. 

Sampling locations selected according to the first criterion are 
required to allow identification of the full spectrum of potential 
on-site contaminants as well as the maximum levels of occurrence. 
Locations selected according to the second criterion are required to 
delineate the distribution of contamination on site and in the site 
vicinity. Locations selected according to the third criterion are 
required to confirm that the extent of contamination has been completely 
delineated. The specific, detailed rationales provided in tables 14-3, 
14-4, and 14-5 for each sampling location or group of locations meet one 
or more of the three general criteria defined above. 

All three of the above criteria must be met to complete a Baseline Risk 
Assessment and Feasibility Study for the site. Furthermore, in most 
instances, meeting the above criteria requires that the collected 
samples be analyzed for the full suite of parameters in analytical suite 
A. Hovever, in some cases (e.g., extent delineation of TRPH and phenols 
contamination detected in isolated site area soil samples), a more 
limited analytical program (e.g., TRPEis and BNAs in soils) is warranted. 

Finally, to support potential remediation planning activities for this 
site, selected samples from each medium also must be analyzed for those 
parameters which directly control the viability of various remedial 
alternatives (see analytical suites E and F, Table 14-2). 
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14.2.3.1 
During the Phase I1 investigation at Site 3, surface water and sediment 
samples will be collected at the 17 locations shown on figures 14-4 and 
14-5. 
follows: one sample from each of the two wet areas in the northeastern 
quarter of the site; one sample from each of the six stormwater catch 
basins located on Site 3; two samples in the stormwater drainage system 
south of Site 3; four samples in the stormwater drainage system north of 
the site; one sample at each of the two stormwater drainage system 
outfalls; and one sample in the intermittent stream 500 feet downstream 
of the southern stormwater drainage system outfall (outfall LL). 

Surface Water and Sediment Sampling 

The combined surface water and sediment sampling locations are as 

Surface water samples will be collected in accordance with Section 6.9.1 
of the GQAPP. 
water bodies and in the stormwater drainage system shallower than 1 foot 
will be collected at the surface and, whenever possible, directly into 
the sampling container. 
beaker or similar sampling device will be used. 
water deeper than 1 foot will be collected within 1 foot of the bottom 
using a Kemmerer or similar sampling device. 
collected at the stormwater drainage system outfalls will be collected 
immediately adjacent to the discharge point. During collection of 
surface water samples, the' surface water pH, temperature, specific 
conductance, dissolved oxygen, turbidity, and water depth will be 
recorded in the field notebook. 
conducted in accordance with Section 6.10 of the GQAPP. 

Surface water samples collected at locations in surface 

If not possible, a glass or stainless steel 
Samples collected from 

Surface water samples 

Equipment decontamination will be 

Sediment samples will be collected in accordance with Section 6.9.2 of 
the GQAPP. 
0.5 foot below the surface with one of the following: a stainless steel 
trowel, a bucket-type mud auger, an Eckman dredge, or other coring 
device. 
outfalls will be collected immediately adjacent to the discharge point. 
The composition of sediment materials retrieved will be recorded in the 
field notebook. Equipment decontamination activities will be conducted 
in accordance with Section 6.10 of the GQAPP. 

Sediment samples will be collected at a depth of surface to 

Sediment samples collected at stormwater drainage system 
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The number and types of surface water and sediment field QA/QC samples 
to be collected during Phase I1 were determined in accordance with 
Section 11.1 of the GQAPP. 

The 17 surface water and 17 sediment samples will be analyzed for the 
parameters included on Table 14-2 (see also Table 14-3). 

14.2.3.2 Soil Sampling 
During the Phase I1 soil boring and monitoring well installation 
(Section 14.2.3.2), soil samples will be collected at 54 locations 
across Site 3 (see Figure 14-4). At soil boring locations where a 
monitoring well will not be installed, soil borings will be completed 
using hollow-stem auger methods, and soil samples will be collected 
using split-spoon samplers in accordance with Section 6.6.2 of the 
GQAPP . 

At each location, except as noted below, composite samples will be 
collected from each of the following depth intervals: 
BLS, 0.5 foot to 2.5 feet BLS, 2.5 to 5 feet BLS, and then every 5-foot 
interval to the the water table. For the purpose of estimating sample 
numbers, the depth to the water table is assumed to be 5 feet BLS. 

0 to 0.5 foot 

All soil sampling, composi.ting, and lithologic logging activities will 
be performed in accordance with Section 6.6 of the GQAPP. 
decontamination will be performed in accordance with Section 6.10 of the 
GQAPP. The number and types of soil field QA/QC samples to be collected 
during Phase I1 were determined in accordance with Section 11.1 of the 
GOAPP . 

Equipment 

The 162 soil samples will be analyzed for the parameters included on 
Table 14-2 (see also Table 14-4). 

14.2.3.3 

A total of 29 permanent monitoring wells will be installed at Site 3. 
These wells will be located and designed to supplement the Phase I 

Soil Boring Completion and Permanent Uonitoring Well 
Installation and Development 
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investigation results regarding the lateral and vertical extents of 
groundwater contamination. The number and target completion depths of 
these wells are as follows: 

o Twenty-three shallow wells, each of which will be 
approximately 15 feet deep (two of these are proposed to 
replace existing damaged wells GM20 and GM22); and 

o Six intermediate wells, each of which will be approximately 
40 feet deep. 

Figure 14-6 shows the locations of the proposed monitoring wells for 
each of the two depth intervals at Site 3, and Table 14-5 provides the 
rationale for each of the monitoring well locations, target depths, and 
corresponding sampling analytical requirements. 

In order to detect the presence of any floating product at Site 3, the 
23 shallow wells will be completed into the upper portion of the 
surficial zone of the Sand-and-Gravel Aquifer so that the well screen 
brackets the water table. These wells are expected to be approximately 
15 feet deep. The intermediate wells will be installed to investigate 
the vertical extent of possible groundwater contaminants, particularly 
any dense nonaqueous phase liquids (DNAPLs) at Site 3. 
intermediate wells will be completed into the lower portion of the 
surficial zone immediately above the first confining/semiconfining unit. 
These intermediate wells are expected to be approximately 40 feet deep. 
Each of the six intermediate wells will be clustered with a shallow well 
to assist in delineating the vertical extent of any contamination at 
that location as well as to determine the vertical hydraulic gradients 
between the tvo monitored zones (see Figure 14-6). 

The six 

The intermediate wells and the majority of the shallow wells will be 
installed using hollow-stem auger methods and constructed of 
4-inch-diameter, flush-joint, threaded, polyvinyl chloride (PVC) casing 
terminating in 10 feet of 0.015-inch, factory-slotted screen. 

14-32 

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

, 



The shallow wells installed in burn areas 1 through 6 and 8 and in the 
stressed area near the southern site boundary (see Figure 14-6; 
locations 41, 42, 79, 81, 82, 84, 85, 86, and 88) will be constructed of 
4-inch-diameter, flush-joint , threaded, PVC casing terminating in 10 
feet of 0.015-inch, continuously-slotted, wire-wound screen to 
facilitate conversion of these wells into recovery wells if required for 
site remediation activities. 

To prevent the potential downward migration of any shallow contaminants 
during drilling, intermediate wells at locations 80, 83, 87, and 90 (see 
Figure 14-6) will be installed, using either hollow-stem auger or 
hydraulic rotary methods, through 8-inch-diameter9 PVC surface casings. 
The surface casings will be grouted in place and allowed to set 24 hours 
prior to drilling the well borehole to the target depth, in accordance 
with Section 6.7.4 of the GQAPP. 
be set at approximately 30 feet BLS. 

through the surface casings will be constructed in the same manner as 
the shallow wells constructed with slotted well screens. 
and monitoring well construction will be conducted in accordance with 
sections 6.7.2 and 6.7.3 of the GQAPP. In addition, all Site 3 newly 
installed wells will be protected above surface grade with a steel 
surface casing and locking wellhead cover. 

Intermediate well surface casings will 
The intermediate wells installed 

All drilling 

In conjunction with the drilling of the well boreholes, continuous 
split-spoon samples will be collected to the target completion depth of 
each well in accordance with Section 6.7.2.3 of the GQAPP. Where wells 
are constructed in clusters, split-spoon samples will be collected only 
during drilling of the deeper well borehole. 

After installation, each of the new monitoring wells will be developed 
using a submersible pump and/or bailer in accordance with Section 6.7.5 
of the GQAF’P. Development waste will be contained in 55-gallon drums, 
labeled, and moved to a storage area on NAS Pensacola, as directed by 
the Navy (see also Section 14.6.2). 
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All drilling equipment will be decontaminated prior to use and between 
the installation of each well in accordance with Section 6.10 of the 
GQAPP. 
55-gallon drums, labeled, and moved to a storage area on NAS Pensacola, 
as directed by the Navy (see also Section 14.6.2). 

All borehole cuttings and drilling fluids will be stored in 

14.2.3.4 Groundvater Sampling 
During Phase I1 at Site 3, groundwater samples will be collected from 
four existing on-site monitoring wells and 29 newly installed on-site 
monitoring wells (see Figure 14-6). 
will be conducted in accordance with sections 6.8.2 and 6.8.3 of the 
GQAPP, respectively. Equipment decontamination activities will be 
conducted in accordance with Section 6.10 of the GQAPP. The number and 
types of groundwater field QA/QC samples to be collected during Phase I1 
were determined in accordance with Section 11.1 of the GQAPP. 

Purging and sampling of each well 

The 33 groundwater samples will be analyzed for the parameters included 
on Table 14-2 (see also Table 14-5). 

All shallow monitoring wells will be checked for floating and/or sinking 
immiscible hydrocarbons with an oil/water interface probe. 
intermediate monitoring wells will be checked for sinking immiscible 
hydrocarbons with an oillwater interface probe. 

All 

14.2.4 Eydrologic Assessment 
The main objective of the Phase I1 hydrologic assessment is to further 
delineate the hydrogeologic character of the underlying aquifer at Site 
3. 
aquifer pumping test, have been proposed for Phase I1 because the 
location and distribution of contaminants in the various zones of the 
underlying aquifer have not yet been precisely determined. 
hydrologic assessment at Site 3 will include a wellhead elevation survey 
of all the newly installed permanent monitoring wells, static water 
level measurements in all the on-site wells and on-site and/or adjacent 

Slug and short-term specific capacity tests, rather than a long-term 

The 
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surface water bodies, short-term specific capacity and/or slug tests on 
all the newly installed permanent wells, and measurement of stream flow 
at appropriate surface water locations. 

All of the newly installed monitoring wells will be surveyed during the 
engineering survey (Section 14.2.5) and referenced to a USGS benchmark, 
in accordance with Section 6.7.6 of the GQAPP. 
gauges will be placed in all surface water bodies on site and will be 
surveyed relative to the same datum as the wells. 

In addition, staff 

At Site 3, static water levels will be measured in all the existing and 
proposed on-site wells and in the on-site water bodies on at least four 
occasions: once during the sampling of the newly installed wells; once 
approximately two to four weeks after sampling to obtain an estimate of 
the short-term temporal variability in water levels; once during a low 
tidal phase: and once during a high tidal phase. The measurements taken 
during opposing tidal phases will be collected on the same day in order 
to accurately evaluate tidal influences on water level elevations at 
Site 3. 

Limited aquifer testing will be conducted at Site 3 on all newly 
installed monitoring wells. 
performing short-term specific capacity tests on wells that are capable 
of sustaining a measurable yield. The specific capacity testing at Site 
3 will be conducted during the development of the newly installed wells. 
The procedure for specific capacity testing involves measuring the 
initial static water level in the well and then withdrawing groundwater 
from the well at a constant rate for a designated period. 
water level during pumping is then noted, and the pump is turned off. 
The water level recovery in the well is then recorded continuously over 
time until the water level equilibrates to the initial static level. 
In addition to measuring drawdown in the developing well during the 
specific capacity testing, water levels will be measured in adjacent 
shallow and/or intermediate wells to determine the extent to which the 
respective, monitored zones may be hydraulically connected. 

This testing will consist primarily of 

The sustained 
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Injection or withdrawal-type slug tests will be performed on newly 
installed wells that are not capable of sustaining a measurable yield. 
The procedure for slug testing involves measuring the initial static 
water level in the well and then injecting or withdrawing a known volume 
from the well, using a solid stainless steel cylinder, to create an 
instantaneous change in water level. 
continuously over time until the water level equilibrates to the initial 
static level. 

The water level is then recorded 

The purposes of the specific capacity and slug testing are to obtain 
site-specific, first estimate values for hydraulic conductivity (K), 
transmissivity (T), and groundwater flow velocity (V) for each of the 
monitored depth zones. During each of these tests, a calibrated tape 
and/or electronic data logger will be used to monitor and record the 
water levels in the well(s) being tested or observed. 

For all inland surface water bodies on Site 3 in which a flow is noted, 
velocity, discharge, and stream elevation data will be recorded at the 
same time that water levels are measured in the on-site monitoring 
wells. 
regularly over the course of the fieldwork. 

A rain gauge will be installed at or near the site and monitored 

14.2.5 mineer ing  Survey 
A comprehensive engineering survey will be conducted to accurately 
identify all site sampling locations and cultural and topographic 
features. 
both horizontally and vertically. In addition, any utilities, above- 
ground structures, and improvements (such as pavement) will be located. 
Any pertinent information found during the contaminant source survey 
(Section 1 4 . 2 . 2 )  will be incorporated into this survey. 
will delineate topographic variability using contour intervals of 2 
feet. 

All sampling and monitoring well locations will be identified 

The survey also 

All engineering survey information will be integrated with any existing 
computer-aided design (CAD) base maps so that all updated, site-related 
information can be precisely and efficiently added to the base map. The 

14-36 

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



development of a CAD base map will include the addition of previous data 
point locations (i.e., coordinates of latitude and longitude). The 
survey drawing will be produced in mylar and blueline copies; the CAD 
file for the drawing will be kept on diskette. 

14.2.6 Report 
Refer to Section 20 of this work plan (revised April 1992) for a 
description of the Phase I1 report. 

14.3 Phase 111--Extent Delineation 
Phase I11 tasks will be conducted, [if deemed necessary] based on the 
results of phases I and 11. 
identify and characterize areas and contaminants of primary concern as 
they extend laterally from Site 3, Phase I11 activities will be geared 
toward delineating the horizontal and vertical extents of contamination. 

Although the earlier phases are intended to 

14.3.1 Biota Sampling 
If deemed appropriate on the findings of phases I and 11, additional 
biota sampling may be conducted during Phase 111. If required, a 
separate biological sampling plan will be prepared. [Howver, base-vide 
biota sampling vi11 be conducted as part of the investigation of OUs 15, 
16, and 17.1 

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

14.3.3 Shallov Honitoring Vell Installation and Development 
Additional shallow monitoring wells may be required to determine the 
horizontal extents of shallow groundvater contamination. 

14.3.4 Intermediate and Deep Honitoring Vell Installation and 
Development 

The installation of additional monitoring wells into deeper zones of the 
aquifer may be required in order to assess horizontal and vertical 
hydraulic gradients, aquifer physical characteristics, and vertical 
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extent of contamination. The number of wells and their locations and 
depths are dependent upon the findings of phases I and 11. 

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

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 TOC elevations. Water level measurements will be made for all 
site monitoring wells. 
determined. 
physical characteristics. On sites where contamination is found in the 
surficial zone during phases I and/or 11, the low permeability zone will 
be further characterized during Phase I11 and any subsequent phases. It 
is intended that soil sample results, lithologic logs, isopach maps, 
permeability testing, and aquifer testing will be utilized as required 
to determine the lateral extent and/or continuity of the low permeabil- 
ity zone, as well as the degree to which hydraulic connection exists 
between the surficial zone and underlying main producing zone at each 
site. 

Horizontal and vertical gradients will be 
Aquifer testing will be performed to ascertain aquifer 

[14.3.7 Bngineering Survey 
A comprehensive engineering survey vi11 be conducted to accurately 
identify all nev aite sampling locations. 
vel1 locations vi11 be identified both horizontally and vertically. 
addition, any improvements (such as pavement) vi11 be located. All 
engineering survey information vi11 be integrated with the existing 
Phase I1 computer-aided dessgn (CAD) base raps so that all updated, 
siterelated information can be precisely and efficiently added to the 
base map. 
copies; the CAD file for the drawing vi11 be kept on diskette.] 

All sampling and monitoring 
In 

The sufvey drawing vi11 be produced in mylar and blueline 
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14.3.[8) 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, if any 
sampling is performed in Phase 11. 

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

o Soil sampling; 

o Shallow monitoring well installation and development; 

o Intermediate and deep monitoring well installations and 
development; 

o Groundwater sampling; 

o Hydrologic assessment; ['ana 

o Engineering Survey.] 

14.[5) Field Quality Assurance/Quality Control 

14.[5].1 Docurentation 
Field activities and sample management will entail certain strict 
documentation requirements 'as described in Section 7 of the GQAPP. 

14-[5].2 Quality Assurance/Quality Control Samples 
Samples collected for laboratory analysis (both screening and non- 
screening) during all phases of fieldwork will require the preparation 
of field QA/QC samples as described in Section 11.1 of the GQAPP. The 
estimated numbers of required field OA/QC samples for phases I and I1 
arc shown in tables 14-1 and 14-2. 

14.[6] Decontamination and Vaste I4anagement Procedures 

14.(6).1 Decontamination Procedures 
All equipment decontamination procedures for Site 3 will be performed in 
accordance with Section 6.10 of the GOAPP. 
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14.r61.2 Waste hnage!ment Procedures 
[All investigation-derived waste handling will be performed in 
accordance vith Section 6.11 of the GOAPP and BPA's guidance for 
investigation-derived waste.] All water generated during monitoring 
well purging and development activities on Site 3 will be discharged 
onto the ground surface away from the well or will be containerized, 
labeled, and moved to a storage area on NAS Pensacola, as directed by 
the Navy. 

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

Other investigation-derived wastes, such as potentially contaminated 
protective clothing and other disposable materials, will be 
containerized, labeled, and moved to a storage area on NAS Pensacola. 
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15. LABORMORY QUALITY ASSURANCWQUALITY CONTROL 

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

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

These levels are 
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16. GROUNDWATER HODELIK; 

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 scenarios will be considered to assess the 
potential for off-site contamination: 

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

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

E 6 E will use the two-dimensional analytical RANDOMWALK model (Prickett 
-- et al. 1981) to arrive at these estimates. 
velocity field input data for the solute transport simulation from a 
simplified model based on Darcy's Law. 
including transmissivity, storativity, and hydraulic conductivity from 
the previous phases of fieldwork. 

E 6 E will calculate flow 

E 6 E will utilize parameters 

To obtain a prediction of plume extent without remediation, E C E will 
illustrate organic and inorganic simulations for the current time and 
for one, five, and 10 years into the future. 
will include different remedial pumping scenarios for both organic and 
inorganic contamination. E 6 E then will use information generated by 
these computer simulations for remedial alternative development. 
computer models that can be utilized to assess on-site groundwater 
conditions include: PLASU, a two-dimensional, finite-difference 
groundwater flow model; G W S ,  a two-dimensional, finite-difference 
solute transport model; FEWVATER, a finite-element groundwater model; 
and FEHUASTE, a finite-element solute transport model. 

Additional simulations 

Other 

' 
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17. TREATABIlXI'YSTUDY 

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. BASBLINB RISK ASSESS- 

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

The baseline risk assessment will 

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

The complexity of the site will determine the 
The 

The baseline risk assessment can be divided into four tasks: 
contaminant identification, exposure assessment, toxicity assessment, 
and risk characterization. 
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18.1 Contaminant Identification 
The main purpose of this step is to screen available information on the 
hazardous wastes present at the site and to identify contaminants of 
concern to focus on in subsequent efforts in the risk assessment 
process. 
"indicator chemicals" to represent the most toxic, persistent, and/or 
mobile substances among those identified that are most likely to 
contribute significantly to the overall risk posed by the site. 
Sometimes this indicator chemical can be selected to represent a "class" 
of chemicals (e.g., trichloroethylene to represent all volatiles). 

It may be useful at some of the NAS Pensacola sites to select 

. 
18.2 Bxposure 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 viewed 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); 

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

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 qualitative and/or quantitative estimate of 
the expected exposure levels resulting from the actual or potential 
release of contaminants from the site. 
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18.3 Toxicity Assessment 
This step considers: (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. 

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. 
addition, the Integrated Risk Information System (IRIS) will be 
utilized . 

By integrating 

In 

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

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

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

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

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

o Activities (recreational and/or occupational) which take place 
near the sites and the estimated number of people involved; 
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o Records of any environmental and/or health complaints regarding 
the sites; and 

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

The results of the baseline risk assessment may indicate that the site 
poses little or no threat to human health or the environment. In such 
cases, the FS should be appropriately scaled down or eliminated. 
results of the Remedial Activities Investigation and baseline risk 
assessment will serve as the primary basis 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 
between the various disciplines required (e.g., hydrogeologists, 
chemists, and risk assessors), the Navy, and the reviewing regulatory 
agencies (i.e., FDER and EPA) and that the goal of these tasks is to 
produce appropriate, sufficient, and high quality data to complete the 
baseline risk assessment. 
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19. F'BASIBILITT Sl'UDY 

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

E 6 E will prepare a qualitative and quantitative 

19.1 

E 6 E will screen and develop applicable technologies for the 
remediation of any on-site contamination. 
applicable technologies, E 6 E will consider all ARARs, identify 
problems, and determine pathways of contamination using a 
receptor-oriented approach based on the threat to the public health, 
welfare, and the environment. In this summary, pathways will be 
outlined for each medium of concern. 
applicable remedial technologies for each general response action such 
as contaminant removal, treatment, disposal, and so on. The 
identification of technologies will be based on technical selection 
criteria and E 6 E ' s  engineering judgment. 

Screening of Applicable Remedial Technologies 

In the process of screening 

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

A discussion of the applicable 
The 

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

19.4 Development and Evaluation of Remedial Action Alternatives 
During the preceding task, remedial technologies will be assessed 
independently without considering of potential advantages or 
disadvantages of technologies applied in combination. 
individual technologies will be assembled into remedial action 
alternatives for the site. 
action alternatives, criteria including technical feasibility, 
environmental and public health, institutional impacts, and comparative 
costs will be considered. 

In this task, 

During the assembly and evaluation of the 

19.5 
During this task, E L E will select a single remedial action alternative 
for the remediation of the site. 
preceding task will be compared using technical, environmental, and 
economic criteria. E & E will consider present worth of total costs, 
environmental effects, technical aspects, the extent to which 
alternatives comply with ARARs, community effects, and other factors. 

Selection of Reconended Remedial Action Alternatives 

The alternatives assembled during the 
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E & E will apply these evaluation criteria uniformly to each alternative 
along with any additional criteria that may result from the Navy project 
coordination. E 6r 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. 

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. RBPORT 

Following the Phase I investigation, E & E will prepare a Phase I 
Interim Data Report for each site. 
summarize the findings of Phase I and provide recommendations for the 
Phase I1 investigation; the Phase I interim report will not be a formal 
report. (In general, during the proposed multi-phase investigation 
process, formal reports will be generated only when little or no 
additional assessment work appears to be required.) Following the Phase 
I report the work plans for the Phase 11-work will be updated accord- 
ingly. If the results of Phase I1 indicate that no further action 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 recommendations 
for the Phase I11 investigation. 
not be a formal document. Following production of the Phase I1 interim 
report, the work plans for the Phase I11 work will be updated. [Once 
the Phase I11 work is complete, all results will be synthesized and 
presented in an R I  report. 

The purpose of this report is to 

Thus, the Phase I1 interim report will 

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 L E will prepare a 100% draft report for the Navy and 
Technical Review Committee (TRC) review. 
be incorporated into draft final reports which will then become final if 
no further comments are received from the TRC). 

The TRC review comments will 
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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. 
Where appropriate, public participation issues will be summarized, as 
will interim remedial measures necessary to protect against continued 
degradation of conditions at the site(s). Information used in analyses, 
but supplemental to the analytical results, will be provided in a series 
of appendices. 

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

Periodic updating of all administrative documents (GOAPP, 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 GPHP and GSHP indicate document revisions approximately 
every two months for the GOAPP, 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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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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Figures  23-1, 23-2, 23-3, and 23-4 show the  p ro j ec t  schedules  f o r  phases 
I, 11, 111, and I V ,  r espec t ive ly .  
Phase I1 and beyond are dependent on the  results of t he  preceding 
phases, the  p ro j ec t  schedules  f o r  phases 11, 111, and IV are t en t a t i ve .  
I n  addi t ion ,  the  length  of time between phases is sub jec t  t o  the  
schedule  i n  t he  Federal F a c i l i t i e s  Agreement S i t e  Management Plan 
(FFA SMP). 

Given t h a t  t he  scopes of work f o r  

The schedule i n  t he  FFA SMP w i l l  be updated year ly .  
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1 W B 3  Iah, Ing, con. Cor roa ivo W A  Odor 10 18 

7 )  llya rologic aaaoaawnt - Splash, poraonal contamination, noiso, aircraft 
ChOBiCal Ha8ard Evaluation: 

I Hydrochloric Acid I 5 ppm I Inh, Inq, Con. I Corroaivo I n/A I Acrid I 

I Sodium Hydroxido I 2 q / m 3  I Inh, Ing, Con. I Corroaivo I n/A I Odorloas I 
I Iropropyl Alcohol I 440 pp8 I Inh, Ing, Con. I Drowainoia, Hoad I 7.5 - 200 ppm I Rubbing Alcohol1 

1 -thylono Chlorido I 500 ppm I Iah, Ing, Con. IVortigo,Choat Pain1 214 pp8 I Swootiah -1 

Diomol FU.1 (JPS) Inh, Ing, Con. Vomit, Diarrhoa .082 PPI Pot rolow 

Qarolino 300 ppm Inh, Ing, Con. Dirrinoaa, Uncon. 5 PP. ArOBatiC 

Noto: Comploto and attach a Harard Evaluation Shoot for major known contaminant. 

( ~ P ~ U H 8 0 0 O : T O 4 8 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

e .  



D. SITE SAFFR -RI P L M  

Sit. Control: Attach u p ,  uao back of this pago, or skotch of sit. showing hot sono, contarination coduction, 

Hmitorinq 
mm-t 
OVA 

Mini-rad 

O,/Exploaiaoter 

sono, otc. 

Porimotor idontifiod? IyoaI Site socured? 

?r.puoncy of 
sag1in9 

Continuous 

Continuous 

Continuous 

Work Aroma ~osignatod? [yosl xono(s) of Contamination Idontifiod? [no 1 

Poraonnol Protoctlon (TLD badgoa roquirod for all fiold personnel): 

Anticipatod Love1 of Protoction (Crosa-roforonco task nwbors to Section C): 

T8.k 1 X 

Task I X 

Task 3 X 

Task 4 X 

T8Sk 5 X 

Task 6 X 

Task 7 X 

(Expand if nocossary) 

MOdific8tiOnS: nodifiod love1 D with tyvok, naoprono glovas and boots, safoty glassoa, APR availablo when 

upqrado to lovol C is necessary basod on OVA roadinqa. 

Action Lovols for Evacuation of Work lono Ponding Roasaoasnnt of Conditions: 

o Lovol 0: 0 
pfrticulatoa >- aq/m , othor 

b h h i n g  sono) >1 ppm, particulatoa >- ag/n , othor 

bgoathing sono) > 5  p p ,  'particulatos >- ng/n , othor 

,300 ppm, particulatos >- ag/a , othor 

<19.58 or ,258, oxplo~ivo atmoaphoro >lo8 U L ,  organic vapora above baekground lovols, 

o Lovol C: 0 <19.58 or >25%, oxplosivo atmosphoro ,258 UL3(California-208), unknown organic vapor (in 

o Lovol 8 :  0 <19.58 or >258, oxploaivo atmosphoro >258 LIL~(California-ZO%), unknown organic vapors fin 

o Lovol A: 0 <19.58 or >258, oxplosivo ataoaphoro ,258 U L  ICalifornia-208), unknown organic vapors 

M r  Monitoring (daily calibration unlosa othorwiso notod): 

C o m t d m t  o f  fntoromt 

Volatilo Organic. 

Radiation 

Ixploaivo Qaaas 

Aroa 

Aroa 

Aroa 

(Expand i f  aocoasary) 

Docontarination Solutions and Procoduros for Equipmont, Sanpling Gear, atc.: 

Alcoaox + tap wator uash, tap wator rinao, two isopropanol rinsos, organic-fro. water rinao, and air dry. 

Taflon irplonnts usod for tho colloction of saaploa for motala analyaoa will havo a 13% nitric acid solution 

rinsm aftor the tap wator rinse followod by anothor tap water rinao, two iaopropanol rinsos, and air dry. 



Pmrsonnml Dmcon Protocol: Boot and glovm wash - Alconox + tap watmr wash with cloan wator rinso. Expondablos 

will bm doublo-baggmd and druammd for  disposal. 

complotion of oach day's fimldwork. 

Piold porsonnml will tako a hygimnic showor off sit., followinq 

Docon Solution Monitoring Procoduros, if Applicablo: 

woll-vontilatod aroa upwind of tho sampling zona. 

Spocial Sit. Equipment, racilitios, or Procodurms (Sanitety ?acilitiqr and Lighting 
numt noot 29 crR 1910.120): 

Dmcontarination activitior will bo porforrod in 

Sit. Entry Procoduros and Spocial Considorations: 

fioldwork activitios. Porsonnol will oxmrciso caution in tho vicinity of noarby roadways. If abovo background 

radiation lmvols aro oncountmrod, toam mmmbors will ovacuato tho sampling aroa and contact tho corporatm health 

physics group to roassoss tho sit.. 

Work Limitations (timo of day, woathmr conditions, otc.) and Hoat/Cold Strmss Roquirmionts: All fimldwork 

activitios will bo pOrfOrBOd during dayliqht hours. Toar rombors will broak as noodod to provont haat stress 

and rmplaco fluids. Cooling vasts ray bo used to prmvont heat stress. 

E L E's "buddy rystom" will bo omployod at a11 t i n s  during 

O.nora1 Spill Control, i f  applicablm: N/A 

Invomtigation-Dorivod Hatorial Disposal ( i . o . ,  OXpOndabl08, docon wart., cuttings): All fioldwork wasto 

utor ia lm will bo doublo baggod, dtwrod, labolmd, and transportod to dosignatad location for  final disposal by 

thm N a v y .  

~ ~ _ _ _ _ _ _ _  ~ ~~ ~ ~~ _____ ~ _ _ _ _ _ _  ~ ~~~ ~~ 

Sa1010 Handling Procoduror Including Protoctivo Wear: During a11 handling of sarplms, a11 fiold toar rmmbors 

w i l l  woar surgical glovmm. Gogglos w i l l  bo worn during sarplm prmsmrvation with acids. 

* A l l  ontrios into oxclumion xono ropuiro Buddy Systom use. A l l  E L E fiold staff pacticipato in modical 
wnitoring program and havo complotod applicablm training par 29 C?R 1910.120. Rmspiratory protoction progr.8 
m t s  roquiromonts of 29 CIR 1910.134, and ANSI 738.2 (1980) .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
[lUsP]U118000:T0481 



1. B B H ) Q C I I n ? o ~ O U  

(Us. aupplorontal ahoota, if nocossary) 

lroclLG pIsouIcIs 

(Obtain a local tolophono book fro. your hotol, if poisiblo) 

Ambulance: On bas.: (904) 452-4130: O f f  bar.: 911 

Hospital Emorgoncy Room: W A S  Dispensary - Building 3600: (904) 452-2733: Baptist Horpital: (904) 134-4811 (Li fo  

rliqht ) 

Poison Control Contor: 

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

Fir. Dopartront: 911 

Airport: 

U.S. Coast Ouard: Emorqoncy: (904) 4534178: Gonoral Information: (904) 453-8202 

Laboratory: E c E ASC: (710 631-0360 

?~d. E X ~ C O S S :  (000)  238-5355 

Cliont Contact: U.S. Navy South.cn Division, Enginoor-In-Chargo, S U L ~ M O  D. Sanborn: (003) 743-OS74 

Sit0 Contact: 1us Ponsacoh Environrontal Coordinator, Ron Joynor: (904) 4524515 

SITE Rwoms 

Sit .  turqoncy Evacuation Alarr Mothod: N/A 

Wator Supply Sourco: On sit. 

Tolophono Location, mubor: To bo dotorrinod on sit. 

Collular Phon., if available: To bo dotorrinod on sit. 

U d i o  : 

Othor: On-sit. varohouso numbor to bo dotorrinod 

1. 

1 .  

3.  

4 .  

W f l c I  CoBmCm 

Dr. Raymond Earbison (Univ. of Florida) ................. (501) 221-0465 or (904) 462-3277, 3281 
Alachua, Florida (501) 370-0263 ( 2 4  hours) 

Ecology and Cnvironnnt, Inc., Safoty Dlroctor , 

Paul Joarairo ........................................... (716) 684-0060 (offico) 
(716) 655-1260 (homo) 

Roqional Safoty Coordinator - Sybil Nowchurch............ (904) 877-1978 (offis.) 
(904) 878-2336 (horo) 

Roqional Offico Mnagor - Rick Rudy ..................... (904) 877-1978 (offico) 
(904) 893-7245 (ho.0) 



1. Twonty-four hour an8woring 8orvico: (501) 370-8263 

what to roport: 

- Stat.: "this is an owrgoncy." 

- Your n a n ,  roqion, and sit.. 

- Tolophono nurbor to robch you. 

- Your location. 

- B a n  of porsoa injurod or orposod. 

- Nbturo of owrgoncy. 

- Action takon. 

2. A tOXiCOlOqimt, (Dr8. Raymond Ibrbison or aSr0d.t.) Will contact YOU. ROp0.t tho information givon to tho 
answoring 8orvico. 

3.  If a toxicologi8t do08 not roturn your call within 15 rinutoa, call tho following potsons in ordor until 
COntaCt i8 mad.: 

b .  24 boar hotlilrr - (716) 684-8940 
b. C0rpor.t. Saf~ty Director - Paul JOmairO - homo # ( 716 )  655-1260 
c .  Amsistant Corp. safoty officor - strvon Shoraan - homo # (716) 688-0004 

( m r  liold ?em m u t  Kaw mate(.) Prior to Start of Work) 

DitOCtiOn8 to ho8pit.l (includo map) fror S i t 0  3 

Bh# DispmMary - Follow San Carlos Road (turns into Radford Blvd.) to Duncbn Road. Turn loft onto Duncbn Road 

and follow it north to tho intorroction with Turnor Stroot. Turn right on Turnor Stroot. Tho NAS Di8pon8ary is 

locatod on Turnor Stroot in Building 3600. 

8mpti.t -.pita1 - Tbko Duncan Road ( N a v y  Blvd.) north to oxit tho bbao. Navy Blvd. bocoros Hwp 98 and cucvos 

to tho Obst. Follow Navy Blvd./Rwy . 91 oa8t approx. 3 mi to Paco Blvd. Turn loft (north) on Paco Blvd. and 

procood Approx. 1 mi to Corvanto8 St. (Hwy. 9 0 ) .  Turn right on Corvanto8/Hwy. 90 and follow this road for about 

8 block8 and turn loft (north) onto E rtroot. Tho hospitbl is about 6 blocks north on tho loft. 

e 
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Figure A-2 LOCATION OF BAPTIST HOSPITAL 
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Lovol A 

SPARE AIR TANM 

neops tene  S M ~  BOOTS 

BOOTIES 

HARD HAT WITH FACE SHIELD 

CASCADE SYSTEM 

w n o u  SYSTCH 

Lwol D 

ULTRA-TWIN RESPIRATOR ( A v a i l a b 1 0 )  

C m T R I W E S  (Typo Gnc-H t 

-1 WORK GLOVES 

HARD HAT 

CASCADE SYSTEM 

S - M m  ESCAPE COOLIllo VEST 

X 

L.V.1 c 

UL-TWIN USPIRATOR 

AIR PURI?YIlW R6SPIRATOI 

SA?ETY GLASSES 

I 

X 

I 1 5-MNUTE ESCAPE MASK 

I I 
I I 
I I 

o m  WORK GLOP18 

IKOPRKNE SAICTY BOOTS 

HARD HAT WITH ?ACE SHIELD 

m o T 1 C S  

W D I U T  

L o v o l  B 

SURGICAL GLOVES 

GLOVES (Typo 

OUTER WORK GLOVES 

-r I 
PROTECTIVE COVERALL (Typo Tyvok  ) I  I 

~ 

RAIN SUIT 

NEOPRENE SATETY BONDS 

BOOTIES 1 x 1  

I I WORK GLOVES 

luRD HAT WITH ?ACE SHIELD 1 x 1  



I l o .  

I OVA I WASH TUBS 1 x 1  

I I TWC- DESORDCR I BUCKETS 1 x 1  

I SCRUB BRUSHES 1 x 1  

I I PUOTOVAC TIP I PRESSURIZED SPRAYER 1 x 1  

I Hm (Probo 1 0 . 2  oV ) I  
~~ 

P W T I C  SHEETIW X 

TARPS AND POLES 

T l w H  BAGS X 

TBA9H CAMS 

MWKING TAPE X 

DUCT TAPE X 

PAPER TOWELS X 

FACE MWK 

I WXAT STRESS kOUITOR I 

I PSRsOnAL SAHPLIMI PVlloS I 
I I I FACE MWK SANITIZER 

RmxhTIw rQtnnmr 
-ATION ?OWIS 

PORTADU MTXMBTER 

SC&tR/MTXMBTER 

ma1 P r o k  

La8 P r o k  

a P a n c a k o  P r o b o  

a Sido wiadov Probo 

I U c l l O  R I(IcTTI 

Ion awmm 
ntrn D O S I ~ R  

Po- D O S I m T m  

DISTILLED WATER X 

- wrrr- 
1 8 01. BOTTLZS X 

l m - O a n ~ m ~ t s  X 

VOA BOTTLES X 

M I L E R  CORD X 

HAHD M I L E R S  X 

TWIEVING RODS W I T H  DULDS 

spoons X 
~ ~~ 

XNIVES 

FILTER PAPER 

PERSONAL SAMPLING PUMP SUPPLIES 

I C I M  AID KIT I x  



L 
I HYDRAULIC JACK I I 

V U I  XQuIPnCm No. 

TOOL KIT X 

LUG WRENCH 

TOW a w n  
VAM CBECK OUT 

0.s 

STRAPPIHG TAPE 

BOTTLE LABELS 

BMiGIES 

CUSTODY SEALS 

CHAIN-OF-CUSTODY roms 

?EDElUL EXPRESS ? O m  

#US- 

PITCHER P W P  

SURVEYOR'S TAPE 

100 ?IDERGLASS TAPE 

300 NYLON ROPE 

IfYLON STRING 

X 

X 

X 

X 

X 

X 

I lo- I I msQLLMIolJs (Cont. ) 

PAINT CANS UIITH LIDS, 7 CLIPS EACH 

MRnICULITE 

I SHIPPING LABELS 1 x 1  

I I I DOT LABELS: "DANGER" 

I "INSIDE CONTAINER COMPLIES . . . " ~ ~- 1 I 
?ILU 

WllKEL luIuow 

BUIW WREN= 

SOIL AWEn 

PICK 

s n m L  

CATALXTIC HEATER 

I "HAZARD GROUP" 

SURVEXINQ STICK 

CRAIHIlW PINS L RINQ 

- -  

X CLZAR PACKING TAPE 

I TABLES I 



oeology and onvironront, inc. 

O H - S I T =  S A F E T Y  X E E T I U O  

N a n  Printod 

Pro joct TDD/Pan 

Dat. T i n  Job no. 

Addross 

Specific Locrtioa 

signaturo 

Typo of Work 

Protoetivo Clothing/Cquipnnt 

Radiation Haxards 

Enrqoncy Procoduros 

Spocial Cquipnnt 

Othor 

Chockli s t 

I .  Cwrqoncy information roviowod? and mado familiar to a11 toam mombors? 
2. Rout. to noarost hospital drivon? and its location known to a11 to.. mombors? 
3. 

mot- sL.11 k att.sd.d by all pormomol uho d l 1  k rocking uithin tho oxcluoioa aroa. 
updatr u t i n g m  rill k hold uhmm s i t m  tasks u d / o r  coaditionm chango. 

Sit. safoty plan roadily availablo and its location known to a11 toam m o ~ o r s ?  

Dmily inforul  

looting Conductod by: 
t Print ) Isignaturo) 

(sit. Safoty Coordinator) ITO.8 Loador) 633 
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FETY ON DRILLING RIG OPERATIONS 

. 7  I Roviood: 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 othqrwise, 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 wishing to use this E & E publication should first seek 
permission of the company. 
ensure the accuracy and reliability of the data contained in the 
document; however, the company makes no representation, warranty, or 
guarantee in connection vith this E & 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 & 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 

This document is meant to be used in conjunction with E & E SOPS 
for field operations and hazardous waste site operations, and 
incorporates by reference all the safety precautions required therein. 
It specifically addresses the functions and responsibilities of 
personnel working on or around drilling operations. 

E & E personnel are frequently required to work in the field vith 
drill rigs, taking soil and rock samples, installing piezometers, and 
monitoring wells. Two general situations discussed separately are the 
supervision of Subcontract Drillers by E h E, and the direct operation 
of E & E's  own drill rig by our personnel. 

2 OPERATION OF DRILLING EQUIPHENT BY E b E 

2.1 RESPONSIBILITIES AND AUTHORITY OF SITE SAFETY OFFICER 

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

This section 

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

2.2 RESPONSIBILITIES AND AUTHORITY OF E 6 E DRILLER 

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

At the beginning of each work day, the E b E driller must inspect 
the rig to ensure the folloving components have been properly inspected, 
amintaincd, or replaced, or procedures have been performed: 

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

Kill svitches 'tripped and operation verified; 
Chain guards in place: 
Belt guards in place: 
Belts set to proper tension (visual); 
Loose belts : 
Presence of any fluid leaks: 
Any damaged hoses, cables, ropes, chains; 
Control paoel is clean: 
Control lever functions labeled; 
Pressure relief valves function: 
Cathead free of rust and grease; 
Cathead grooves less than 118 inch in depth; 
All tools in proper working order; 
Rig leveled and stabilized; 
Check for weld cracks in mast; and 
Safety hooks operational. 

1 

... 



SOP-HEALTH AND SAFETY ON DRILLING RIG OPERATIONS 

I H L S, TRAINING 2.7 lRlvlwd: JANUARY 1990 U 

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

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

0 

0 

0 
-. 

0 

0 

0 

0 

0 

0 

All wheels will be blocked. 

Rig will be leveled using jacks or stabilizers. 

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

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 
work zone. 

All equipment will be properly lubricated. 

Tools will be used only for their intended purpose. 

Safety glasses, hearing protection will be worn when hammers are 
operated . 
Jaws of all wrenches will be clean and free of mud to prevent 
slippage. 

All lift hooks will have jaw clasps. 

Fire extinguisher will be staged at rear of rig. 

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

Cables and ropes vi11 be tied back or secured on stabilizer 

All unattended drill holes will be covered. 

Check for overhead obstructions when raising rig m a s t ,  boom vi11 
not be raised vithin 25 feet of overhead utilities. 

No refueling will be permitted while equipment is running. 

PO8 t S  

2 



AFETY ON DRILLING RIG OPERATIONS Mk: 
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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 "super exclusion 
zone" delineated by the 4- by 8-foot sheet of plyvood centered over the 
borehole before drilling. 
penetration of the augers. 
any time vhile drilling is actively undervay. 

Access to the hazardous area 

A large hole cut in the plyvood allovs 
No personnel are allowed in this zone pad at 

Eousekeeping around the rig is the responsibility of the Driller, 
but all team members must participate in this effort as well. 

2.3 ReSPONSIBfLfTY AND AUTHORITY OF OTHER E 6 E PERSONNEL 

E 6 E personnel vorking at a drilling site must 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" while drilling is undervay. If an E 6 E crev amber 
recognizes an unsafe condition in the work area or on the rig, he should 
bring it to the attention of the SSO and Team Leader, if it is 
not resolved in a timely manner. 
hazardous, team members have the option to contact their Regional Safety 
Coordinator (RSC) or Corporate Eealth and Safety in Buffalo. 

It is the responsibility of all E i E personnel to carry their 
issued nondisposable gear, including hard hat , face shield , respirator, 
steel-toed boots, eyepiece inserts, safety glasses, and appropriate 
outervear for the expected climate. 

Personnel are restricted from approaching the "super 

If conditions are still deemed to be 

All personnel should be aware of emergency facilities, egress 
routes, and special medical conditions of their team members. 
all E i B field work, the buddy system is to be enforced. 

As with 

3 TRUNINC RE0UIRE"TS FOR SITE PERSONNEL 

3.1 E 6 E SITE SAFETY OFFICER 

In addition to Basic Eealth and Safety Training and other OSHA 
undated training, first aid, CPR, and necessary training in field 
monitoring of personnel, an SSO should have previously vorked as a team 
m b e r  on field drilling projects in order to have a vorking knowledge 
of the drill rig and its inherently hazardous nature. Where monitoring 
irutrunent8tion is to be used, the SSO must be properly trained prior to 
field vork. The SSO must have an understanding of the hazards of heat 
and cold stress, their associated !symptoms, and proper vork 
modifications to protect field staff from potential injury. 
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3.2 E 6 E DRILLER AND HELPER 

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

They shall also meet the other minimum requirements for field 
40-hour Eealth and Safety Training as prescribed by E 6 E and mandated 
by OSHA. 
work including medical approvals and respirator fit test. 
previous experience and training, the Driller will be critiqued by the 
E & E Drilling Tern upon employment vith E 6 E, by performing various 
types of drilling. 
whether additional training or apprenticeship will be required before 
allowing this employee to act as Driller. An existing E 6 E employee 
shall have a mini- of 1 year experience as a Driller's Helper on an 
assortment of field projects before he or she can be reviewed for 
advancement to the position of Driller. If a Driller is uninvolved in 
drilling efforts for 1 year or more, he or she 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. Following successful compiet ion of 
such a course, the Driller's Helper will be observed on sites for a 
period of approximately 6 months, during which time he or she will work 
on several drilling projects performing assorted types of drilling. 
E 6 E Drilling Team will determine, based on these field observations, 
whether additional training is required for this individual. 

Based on 

This review will be the basis for determining 

The Driller's Helper position requires prior attendance at a 

The 

3.3 OTBER E 6 E DRILLING PERSONNEL 

All B i E personnel shall have taken the basic 40-hour Eealth and 
Safety Training course. 
respiratory fit test requirements established by E 6 E and OSHA, as 
vell. 

Field personnel must meet medical and 

3.4 SIJBCONTRACT 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 CpR1910.120. 
trained to use the level(s) of respiratory protection required onsite. 
Certification of training by the Subcontractor shall be required as a 
deliverable included in E 6 B's contractual documentation. This 
training shall be verbally verified and logged onsite by the SSO or Team 
Leader before starting work. 

They shall be medically approved and 

4 
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4 SUPERVISION OF SUBCONTRACT DRILLERS 

4.1 USPONSIBILITIES AND AUTHORITY OF SITE SAFETY OFFICER 

The responsibilities of the SSO at a drilling site where 
subcontracted drillers are used include the following: 
personnel moni toting, and personnel protection. 

item on the following checklist: 

rig inspections, 

A rig inspection starts with, but is not limited to, verifying each 

o The mast must be located at least 25 feet from any overhead or 
underground utility lines. 

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

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

o A geophysical survey (electromagnetic or ground-penetrating 
radar) or a reliable sits history must be obtained to verify 
8brence of buried obstacles, tanks, or drums. 

o A first aid kit and filled eyewash must be readily available. 

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

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

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

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

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

This defined 

If any of these i t e m  need replacement or repair, the SSO must make 
necessary arrangements and later verify that repair or replacement is 
sufficient before actual drilling begins. Vorking together, the SSO and 
the driller should verify that the rig has been checked against the 
Operator's 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/explosimeter and realtime organic vapor 
monitoring capabilities (e.g. , HNU, OVA). Noise monitoring, like heat 
stress monitoring, is employed where appropriate. If the SSO believes 
additional monitoring devices beyond the directive of the SSP should be 
employed (e,g., Rad Hini, 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 vorking 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 vel1 as 

E 6 E personnel are forbidden from entering the "super exclusion 
zonett around the borehole vhile the rig is actively drilling. The SSO 
must not attempt to take air readings in or around the auger while in 
use, nor are cutting samples taken while the auger is in motion. 
02/explosimeter should be set up if possible for unmanned (alarmed) 
operations at the rig using an extension hose to continuously draw 
samples from the borehole area during drilling operations. 

An 

The SSO has the ultimate authority over the Subcontractor with 

The SSO should hold informal site safety briefings at the 

regard to vhethcr 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 vork and daily vork shifts throughout the course of 
the project. Although E 6 E contractually requires Subcontractors to 
provide properly trained and outfitted staff, the SSO should verify 
verbally at the start-up meeting that the field staff has necessary 
respiratory approval and OSEA-mandated training, especially on hazardous 
vaste sites. Site safety briefing topics, as vel1 as attendees, will be 
recorded in the site safety log. 

If the SSO has reason to believe either E 6 E or Subcontractor 
personnel are under the influence of alcohol or drugs, or are othervise 
ill before or during vork onsite, he or she should consider restricting 
those team members from site vork. 
requiring level C protection vho are not cleanly shaved may also be 
restricted at the discretion of the SSO. 

Personnel arriving for vork 

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

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

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

o Beat and cold stress hazards; 
o "Super exclusion zone" around 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 during warm veather, the 
SSO is responsible for determining whether conditions are unsuitable for 
work. Vhere workers cannot vork with the assistance of vork 
modificitions, cooling vests, and other cooling means, the SSO may 
decide that vork should not continue. 
through blood pressure and oral temperature checks vi11 be determined by 
the SSO vith assistance from the RSC and Buffalo Health and Safety 
staff ,. if necessary. 

The need for worker monitoring 

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

No refueling operations vi11 be performed until rig engines are 
shut don. 
spring-loaded, OSSiA/FH-approved gas cans constructed of metal or 
polyethylene. 

flotor fuels should be stored and dispensed from 

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

In'instances vhere a 

4.2 RESPONSIBILITIES AND AUTEORITY OF OTHER E 6 E PERSONNEL 

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

B & E, as policy, does not provide safety equipment or monitoring 
iII8trUmentatiOn to subcontractors. Some projects, hOVCVCr, may be Set 
up 80 that E 61 E personnel and subcontractors share the same expendable 
supplies. 

B 6 E personnel are forbidden from approaching augers during 
drilling. Activities at the borehole, such as sampling, require that 
equipment be stopped. 

7 
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General Drilling Site Safety Checklist 

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

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

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

The SSO will 

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

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

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

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

Appropriate personnel protective equipment (based on hazards 
u8ociated vith assumed well contaminants) will be worn as 
directed by the SSO and the SSP. At a minimum, steel-toed 
boots, hard hats, and face shields will be worn during any 
active drilling. 

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

The drill rig matst must be horizontal during movement of rig and 
should not be erected vithin 2f feet of overhead lines. 
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Electrical storms within hearing range of the job site vi11 
signal vork termination until the SSO and Team Leader notify 
personnel othervise. 

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

Situations of 

When buried drums or other material are suspected, a full survey 
of the drilling zone is required using appropriate 
instrumentation prior to ground breaking. 

' 

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

Only properly licensed staff will drive the drill rig. 
safety check of the vehicle, following E 6 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 with a ladder, i t  should be 
lovered for repairs. 

5.1.2 Rotary and Core Drilling 

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

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 "frozen" bearings before use. 

- Drill rod chuck jaws should be checked periodically and 
replaced vhen necessary. 

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

- All hores to and from the p u p  should be checked for properly 
irutalled couplings; couplings should be secured with locking 
devices on "quick connect" fittings or wire on 
aChicago-Stylem couplings. 

9 
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- Boses 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: 

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

- Drill rods should not be braked vhile being lovered into the 
hole vith chuck javs. 

- Drill rods should not be held or lovered into the hole vith 
pipe vrenches. 

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

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

- Vben drill rods are hoisted from the hoie, they should be 
cleaned for safe handling with rubber or other suitable rod 
wiper. Do not use your hands to clean drilling fluids from 
drill rods. " 

- If work must progress over a portable drilling fluid (mud) 
pit, do not attempt to stand on narrow sides or cross 
m .. bers. The mud pit should be equipped with rough-surfaced, 
fitted, cover panels strong enough to hold drill rig 
personnel. 

- 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 Ilasses, and work Iloves are to be 
worn during such work, with impervious gear and respiratory 
protection added as required by the SSP. 

5.1.3 Cathead USage 

o Keep the eathead clean and free of rust, oil, and grease. If it 
becomes rusty, clean with a wire brush • 

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

If a rope groove forms to a depth 

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

A wet or oily rope may 

Should the rope "grabn the cathead or otherwise become tangled 
in the drum, release the rope and sound an appropriate alarm for 
all personnel, including the Operator, to rapidly back away and 
stay clear. If the rope "grabs" the cathead and tools are 
hoisted to the sheaves at the top of the mast, the rope will 
often break, releasing the tools. If the rope does not break, 
stay clear of the drill rig until the Operator can turn off the 
drill rig engine and initiate other appropriate actions to 
release the tools. The Operator should carefully watch the 
suspended tools, quickly backing away after turning off the 
engine. 

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

Never wrap the rope from the cathead (or any other rope, wire 
rope, or cable  on the drill rig) around a hand, vrist, a m ,  
foot, ankle, leg, or any other part of the body. 

Alvays maintain a minimum of 18 inches of clearance between the 
operating hand and the cathead drum when driving samplers, 
casing, or other tools vith the cathead and rope method. Be 
aware that the rope advances tovard the cathead vith each hammer 
blow as the sampler or other drilling tool advances into the 
ground. 

Do not use more rope wraps than are required to hoist a load. 

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

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

When using the cathead and rope for driving or back-driving, 
n k e  sure that all threaded connections are tight, while staying 
16 far away as possible from the h e r  impact point. 

The cathead Operator must be able to operate the cathead 
standing on a level surface with sound, firm-footing conditions, 
without distraction or disturbance. 

11 
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Continuous-Flight or Hollow-Stem Augers 

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 down 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 down. 

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

Slowly rotate the auger and auger head while continuing to apply 
down pressure. 
control at all times until the auger bas 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 
r8rponsibility for the various activities required for auger 
drilling, such as connecting and disconnecting auger sections 
and inserting and'removing the auger fork. The Operator must 
ensure that the tool handler is well away from the auger column 
and that the auger fork is removed before starting rotation. 

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 
ro ta t ion. 

Vhenever possible, use tool hoists to handle auger sections. 

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

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

12 
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When rotating augers, stay clear of the rotating auger and other 
rotating components of the drill rig. Never reach behind or 
around a rotating auger. 

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

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

Never use your hands or feet to move cuttings avay from 

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

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

All wire ropes and fittings should be visually inspected during 
use and thoroughly inspected at least once a week for abrasion, 
broken wires, wear, reduction in rope diameter, reduction in 
vire diameter, fatigue, corrosion, damage from heat, improper 
vuving, jamming, crushing, bird caging, kinking, core 
protrusion, and damage to lifting hardware. 
equipment must conform to standards as established by the 
American Iron and Steel Institute Wire Rope Users Hanual. 
rooes should be reulaced vhen insoection indicates excessive 

All related 

Wire 

d&e according t i  the Wire Rope-Users Hanual. All vire ropes 
vhich have not been used for a period of 1 month or more should 
be thoroughly inspected before being returned to service. 

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

All manufactured end fittings and 

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

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

If drill rods should slip back into the 
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Host sheaves on exploration drill rigs are stationary with a 
single part line. The number of parts of line should never be 
increased without first consulting with the manufacturer of the 
drill rig. 

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

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

Do not use tool handling 

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

Do not use hydraulic 

When attempting to free a mired vehicle or drill carrier, use 
only a winch on the front or rear of the vehicle, and stay as 
far as possible away from the wire rope. Do not attempt to use 
tool hoists to pull out a mired vehicle or drill rig carrier. 

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

Never use frozen ropes. 

Protect wire rope from sharp comers 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. 

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

Almays wear gloves when handling wire rope. 

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

14 
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o Never carry out hoisting operations when weather conditions are 

such that hazards to personnel, the public, or property are 
created. 

o Never leave a load suspended in the air vhen the hoist is 
unattended. 

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

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

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

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

Dirdrich D-50 Safety Manual. 

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

Wire Rope Users flanual, American Iron and Steel Institute. 
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None of the information contained in this Ecology and Environment, 
Inc. (E b 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 
patent, nor as insuring anyone against liability for infringement of 
letters patent 

Anyone vishing to use this E & E publication should first seek 
permission of the company. 
ensure the accuracy and reliability of the data contained in the 
document; however, the company makes no representation, varranty, or 
guarantee in connection vith this E b E publication and hereby expressly 
disclaim any liability or responsibility for loss  or damage resulting 
from its use; for any violation of any Federal, State, or municipal 
regulation with vhich this E L E publication may conflict; or for the 
infringement of any patent resulting from the use of the E L 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 anployee. 
During hot days or vhen vearing protective clothing, heat stress can be 
experienced and, if not remedied, can threaten the health or life of 
field personnel. 
to recognize the symptoms of heat stress as well as perform first aid 
without delay. 

Therefore, it is important that all employees are able 

2 SCOPE 

This standard operating procedure (SOP) describes the symptoms and 

Field personnel should take immediate action to prevent a less 

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

In addition, this SOP recommends vays to avoid heat stress, such as 
frequent rest periods, carefully timed excursions in protective 
clothing, and monitoring he8rtrate and body temperature. 
Safety Officer ( S O )  has overall responsibility for seeing that these 
guidelines are folloved in the field. 
cautious vhen working in conditions vhere heat stress is possible. 

The Site 

Eovevcr, each individual must be 

3 OBJECTIVES 

T'he prevention of heat stress is of paramount importance for field 
personnel, particularly vhen they must wear heavy or confining 
protective clothing. 
themselves for possible heat stress, and knov vhat to do in a heat 
emergency. 
stroke can provide lifesaving first-aid to another, while medical 
assistance is summoned. 

The SSO must ensure that all personnel monitor 

For example, a person vho recognizes the symptoms of heat 

4 EFFECTSOPHEAT 

Normal oxidation processes vithin the body produce a predictable 
amount o f  heat. If the h u t  is liberated as it is formed, there is no 
change in body temperature. 
r8pidly, the body cools to 8 point at vhich the production of heat is 
accelerated and the excess is available to bring the body temperature 
back to n o d .  

If the heat io liberated slightly more 

Interference vith the elimination of heat leads to its accumulation 
and thur to the elevation of body temperature. 
ir 8aid to have a fever. 
certain body procesru speed up and generate additiona1.he.t. 
body must eliminate not only the normal but also the additional 
quantities of hut. 

As a result, the person 

Then the 
Such a condition produces a cycle in vhich 

1 
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Beat produced within the body is brought to the surface largely by 
the bloodstream and escapes t o  the cooler surroundings by conduction and 
radiation. 
additional heat is lost by convection. Hovever, vhen the temperature of 
the surrounding air becomes equal to or rises above that of the body, 
all of the heat must be lost by vaporization of the moisture (meat) 
from the skin surface. As the air becomes more humid (contains more 
aoisture), vaporization from the skin slows dovn. 
the temperature is 95'P to 10O0P, with high humidity and little or no 
breeze, heat is retained within the body. 
commonly, after a succession of such days (a heat vave) that medical 
drgencies due to heat are likely to occur. 
chsified in three categories: 
stroke. 

I€ air movement such as a breeze strikes the body, 

Thus, on a day when 

It is on such a day or, more 

h u t  cramps, heat exhaustion, and heat 
Such emergencies are 

4.1 BEAT CRAMPS 

Eeat cramps usually affect people who vork in hot environments and 
perspire a great deal. Loss of salt from the body causes painful cramps 
of the leg, am, or abdominal muscles. Beat cramps also may result from 
drinking iced water or other drinks either too quickly or in too large a 
quantity. Eeat cramps generally occur during work, but m y  appear hours 
later in some cases. 

4.1.1 Symptoms 

The symptoms of heat cramps include the folloving: 

o Uuscle cramps in.legs, arms, or abdomen: 

o Pain accompanying the cramps: 

o Profuse perspiration; and 

o Faintness. 

4.1.2 Emergency Care 

Place the victim in a cool location, observing safety and 
decontuimtion considerations (see Section 6) if the victim is coming 
from the hot zone. 
liquid 8Uch as G.tor.de or its equivalent. 
cramped macle. 
alert for any indication of a more serious problem. 

Give the person sips of vater or an electrolyte 

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

But &ustion occurs in individuals vorking in hot environments 
and may be as8ociat.d vith heat cramps. 
the pooling of blood in the vessels of the skin. 

Beat exhaustion is cawed by 
The heat is 

2 
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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 vhen 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 Syap toms 

The symptoas of heat exhaustion are as follovs: 

o Pale clammy skin, 

o Profuse perspiration, 

o Generalized veakness, 

0 Dizziness, 

o Weak pulse, 

o Rapid and usually shallow breathing, 

o Unconsciousness, and 

o Appearance of having fainted (the patient vi11 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 vhile observing proper decontamination procedures. 

cool vater, C.tor.de. or its equivalent. If possible, 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 EBAT STROKE 

But stroke is a profound disturbance of the heat-regulating 
mdmnisr, u8oci8ted vith high fever and collapre. 
condition ruults in convulsions, u a ~ 0 ~ ~ ~ o ~ s n e 8 8 ,  and even death. 
Dfrect utpoarre to sua, poor air circulation, poor physical condition, 
and advanced age (over 40) bear directly on the tendency to heat stroke. 
It is a serious threat to life and carries a 20-percent mortality rate. 
Alcoholica are extremely susceptible. 

Sometimes this 

3 
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4 

4.3.1 Symptoms 

perspiration) : 
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 loss of consciousness: 

A 

o Body (core) temperature's exceeding 10S°F; 

o Hurrcle tvitching, growing into convulsions: and 

o Breathing deeply at first, later shallovly or even almost 
absen t . 

4.3.2 Emergency Care 

Remember that this is a true emergency, therefore, transportation 
to a medical facility should not be delayed. 
victim in a cool environment and remove as much clothing as possible. 
m u r e  an open airway. 
vrapping the victim in a vet sheet or dousing the body with vater. If 
cold packs are available,'place them under the arms, around the neck, on 
the ankles, or any place vhere blood vessels located close to the skin 
CUI be cooled. Protect the victim from injury during convulsions, 
especially tongue biting. 

In the meantime, place the 

Reduce body temperature promptly, preferably by 

5 PREVENTION OF EFAT STRESS 

Please note that in the case of heat cramps or heat exhaustion, 
Gatorade or its equivalent is suggested as part of the treatment regime. 
Tbe reason for this type of liquid refreshment is that such beverages 
vi11 return much-needed electrolytes to the body's system. 
these electrolytes, body system8 cannot function properly, and the 
represented health hazard will be incrensed. 
are votldng in situatlons vhere the ambient temperatures and humidity 
are high, and especially in situation8 vhera levels A, 8,  and C of 
protective apparel are required, the SSO must follov the procedures 
listed belov: 

Vithout 

Therefore, vhen personnel 
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o Ensure that frequent breaks are scheduled so that overheating is 
less likely to occur: 

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

o Cooling vests should be worn if available. 

o NOTE: Taking salt tablets is NOT currently recommended. 

5.1 GUIDELINES FOR USE OF PROTECTIVE CLOTHING 

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

Ambient Haximum Wearing Time 
Temperature (OF) 

Above 90 

85 to 90 

80 to 85 

70 to 80 

per excursion (rain) 

15 

30 

, e 6 0  

90 

60 to 70 120 

50 to 60 180 

5-2 W T R A T E  MONITORING 

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

The "Brouha 

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

o Double the count. 

If the recovery pulse rate during the last 30 seconds of the first 
minute is at 110 beats/minute or less and the deceleration between the 
first, mcond, urd third minutes is at least 10 beats/minute, the 
vork-recovery regime is 8ccrptable. I f e a . p l o y e e # s  rate is above 
that specified, a longer rest period is rqulrcd, accompanied by an 
increased intake of fluids. 

5 
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5.3 HONITORING PERSONNEL LCDY TEHPERATURE AND BLOOD PRESSURE 

Vhen personnel are in respiratory protective gear for extended 
periods, or when air temperatures are very high, the monitoring of body 
temperature and-blood pressure is another vay of checking for symptoms 
o f  heat stress. Careful adnerence to existing medical guidelines could 
identify an individual who nay not have fully stabilized and therefore, 
is not ready to continue vorking in the hot zone. 

5.4 HONITORING THE WORK AREA FOR EEAT STRESS CONDITIONS 

Air temperature md relative humidity are the tvo most important 
measurements for determining tCa likelihood that a heat stress situation 
w i l l  occur. 
thermometer. 

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

6 DECONTAMINATION 

As in ocher medcal emergencies, decontamination should proceet as 
normally as possible without contributing unduly to the victim's stress 
or injury. 
he or she is taken from the hazardous zone. The "buddy system" is 
always in effect and backup personnel should be available at the 
decontamination station to either suit up and assist in extraction or to 
help decontaminate and undress the victim. If other serious injuries or 
more life-tbseatening conditions exist, and the victim cannot be 
disrobed or decontaminated completely, the victim (or contaminated 
portions) should be wrapped in  plastic (or other protective material) 
for his or her own safety as well as the safety of ambulance and 
hospital persormel. Carefully avoid action that vould result in the 
victim's being further overheated. 

At a minimum, the protective clothing should be removed as 



HYDROCWRIC ACID, 37% 
P R o D u a  mlimnCATIOEI: 
Synonym Mrrirtkrcid 

Ponnula CAS No.: 7647010 

Mokcuhr Welfihc: 36.46 (Ila) 
Chcmkri pormuk Ira 
Ilaurdour Inpdknlr: Ilflmgcn ckloridc 

PRECAUTIONARY MEASURES 
DANCCU mMOSlVlL UQWD AND HlSl 
csrusesm~~rvrucstou~~~ownssuc MAYBK~ATAL 
IF SWAUIOW~D. HARMNL IF INIUUD. i w n o w  MAY 
CAUSE URH: DAMACL 

Do na( get in em, on skin, or on clothing. 
Avoid bmrthing mkt. 
Use only 4 t h  &equate rrnl i latb. 
wash ctiorougMy rrtcr hrndlhg. 
Store in a tifitly cloud mlaimr. 
Reman a d  w8sh n m l a d ~ l c d  clothin( promply. 
l h i s  subslancc b classified as a POISON under the Federal Caustic 
Poison Acc. 

in case dconlact. immcdirlely flush skin or eyes with plenty of 
water lor at k e n  I S  minutes. Il hll lwed,  UU NO'I INUUCI! 
VOMmNGl 
Give large quantities of vrtcr or milk il available. Never give 
anything by mouth to an unconscbr perurn. If inhakd, r c n r m  to 
fresh air. If na( bmathing, give r n W l  mpintbn. I f  
breathing k dirficull, giw omen. In a l l  cases call a 
physician. 
S a  SECnON J. 

DOT Hazard Class Corrosive Mated81 

Strbllitp 
Strbk under ordinwy condilion8 d ycc and stonF. Contoinen 
n a y  bunt WLCa hated. 

specirk Gin* 111 
Vapor Density (Air- I): No infonnrlion found. 
Vapor Pmrurr (mm 111): 190 Q) 2S.C (7W) 
Emponlka hie:  No inromriion round. 

Hrurdour Polymcdutlon: 
Will not occur. 

Incompllbllltlcr: 
A U m g  mincnl wid. concrnlnlcd hflnxhloric r i d  h hithly 

Fire Extlngulsklng Mcdlr: 
i f  h l v c d  in I fire. use water spny. 

Special Inronarllon: 
In ik event o( a fire, w e m i  Cull protcclhn clothing and 
NlOSl I-applwccl rclfconlaincd breathing rppntus with full 
lacepiece opcnlcd in the preuure demand or other positive 
pressure mdc. 

auo-up pcrronncl should .rur prorcdk clothing and 
respinlory equipment suitabk foc toric or conabc fluids or 
nporr bohlc or enclose the DRI d lhc kak or spill. 
Smrl Spills: Flush with water a d  ncutraluc with dkalinc 
malcrirl (soda oh. lime, etc.). .Fc.Icr neutralized material 
wilb e m u  mler. b rger  spilb and kc sires: Ncutnlizc 
with r lk~l inc malcdal. pick up with rlnohnl nwtcrial (sad.  
arch. wnnkulitc). Pmvidc forced wntilalion lo dissiplc 
fumes. Dispose in I HCRI\-appnmd waste facility or Kwcr the 
ncutnlircd slurry with crccs  valcr i f  kwal ordinanccs alkn. 

Ikporcablc Quantity (Ro)(CWA/<:liRaA) : SOW Ibs. 

linrurc compliance -4th kral.  slate and federal regulations. 

NFPA Ratlngs: Ilcalth: J Rrmrnabilily: 0 Reactivity: 0 

Efieciive Date: 09-10-86 Supersedes 08-21-85 HYDROCHLORIC ACID, 37% 
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& EXPOSlJFtE 1 H @ w l l L w = ~  1 Iab l r tkr .  
(hnuahd Inhobth d n p  a n  c a w  coughing, choking, 

f ~nhnrtion 1)oo, ~d upper mpinmry tmc. 
lnhrktkr d bigher mnccnlnlkms may muse lung damage. 8 
cormrkl S.nlkriq bydrochkric r i d  con cauw lmmcdialc p i n  
and bum d the mh, 1h1011, eqbogw and pstldfitcstinal 
tnd. May cause nau8ca, vomiting, a d  diarrhea. 

Sun CoRtrel: 
Gonorin! O n  clyc redlar, pin, and ccvwc skin bums. 
Conccntntcd rdvtkn ayl~ deep vkcn and divdor skin. 

Eye Contad: 
cOnoir+I Vopon am inholing and may cause damage lo Ihc 
cyu. Splubu m y  CIU(C CCYLK burns and permanent eye damage. 

Chmak Exporum 
Img-wrn crpaurc IO cumntntcd nporr may cause cmbn or 
teeth. Long term crpauru seldom occur due lo the conorivc 
pmpcrtkr d L e  acid. 

Aggmrrtiaa ol Ra.cxIrlln~ Coaditlonr: 
knaaa whb pntdrthg rtln dimden 01 eye diurse may be 
more suvrplibk #o the cfleclr d this rubs~ancc. 

lngertlol: 

E 
3 a 

Inhrlatlon: 
~clnove to rrrd lir. i f  lo( hathing,  gin a m i a ~  
respintion. If bre01Ung b diNkuH, 
physkian. 

Inprtion: 
UO NOT INDUCl3 VOMmNOl O h  law quantities of 
w i c r  or milk if mikMc. NLnr dw anflhky by mouth to 
an ub-won&w p e w .  &I medid allcnlion immcdialcly. 

SWn Exporum 
In c l lc  d conira, hmedktciy nuh &la with pkaly d n l c r  
for 01 leos1 I S  mlnuta *Luc KmOdag cadaninatcd clothing 
and shou. wad ckthkg aim reuse. ~homugh~y  rkan s h o u  
klore reuse. Gel medW ollenlkm immedirtely. 

Eye Exposure: 
Wash eyes with pknly of allcr lor 11 k r s l  IS minuter. lilting 
l a r  and upper c ~ U d s  ~ h a l l y .  Gel medical allenlion 
immcdialcly. 

C. TOXICITY DATA (RTECS, 1986) 

On1 n t  LD% 900 mJLg (Ilydmchlark acid 
conccnlnlcd) Muiaikn relerclrr, riled. 

SECTION 6 

Alrbornc Exposure Units8 
-OSHA Pcrmirribk Eqowrr Umit (PEL): 
5 ppm Ceiling 

S ppm Ceiling 

o w n .  all a 

-AC<IIII Ththrr~hold lhil Value (TLV): .................... .....................O..........**.OO.*~ 

llYW ' 

i 

i '  ..- 



Mallinckrod t 
Material Safety Data 
Emergency Pbonc Number: 314-982-5808 MaUirtmdl.  Inc.. S i c r e  ploducu Diviriocl. P.O. Boa Ll. MS. KY 4&t. 

S E W  Ph- 

Appearance: Clear. dorkrc liquid. 

Odor: Rubbing alcohol. 
Solubility. Infinite in water. 

ISOPROPYL ALCOHOL 
PRODUm IDENTIFICATION; 
Synonyms 2-propmd; ~c-propyl alcohd; isopropanol 

FonnulrCASNO.: 67630 

Molecular Weight: 60.10 

Chcmiul Formula: ( C H h  CHOH 

llurrdous Inpedienb: Noc applicable. 

PRECAUn ONARY MEAS URES 
WARMNGI WWLe UQUID. IIARMNLIF 

rysTuI. C4USES IRRlTAllON. 
OR IhluLeD. AFS?XXS CENlRAL WRVOUS 

Keep may from but, p r b  and flame. 
Keep container clacd. 
Use with adequate ventilation. 
Avoid brutbing wpor. 
Wash thoroughly after handling. 
Avoid c0nIIc( with eyes, skin and clothing. 

E --ID T A  
If svallawrb, givc.waler to drink. lnducc vomiting if medical h4p 
is not immdiatcly amilable. Never give any$ing by mouth to an 
unconscious penon. If inhaled, remove to fresh air. If not 
bwathing, give artificial respiration. If breathing is difficult, 
give oxygen. I n  case d contact, immedirlcly flush skin or eyes 
with plenty d n l c r  for at least 1s minutes. In all cases call a 
physician. 
SEE SECIlON 5. 
DOT Hazard Class: Flammable Liquid 

Boiling Point: 8 r C  (Isolr). 
Melting Pdnl: 4PC (-12W). 
Specific p v i ~  0.79 
Vapor Density (Air- 1): 2.1 
Vapor P&ure (mm Hi): 33 @ 2VC (WF) 
Emporntion Rate: (n-WAC - 1) 2.83 

SECTION2 Flrei nd Exoloslo n I n m a t  10 q 

Fire: 
Flammable Liquid 
Flashpoint: 12T (53T). ( c k d  cup). 
hutoignitbn lcmpenlrre: 39pc (750'0. 
Aammrble limits in air, 'k by volume: 
lek 2.0; uel: 12.0. 

Explosion: 
Above flash point, npor-rir mixtures arc explosive within 
flammable limits noted above. Coatacl with strong oxiduen may 
cause fire or explosion. 

Fire Extinguishlng Mcdl8: 
Water spny, dry chcmkal, akohd foam, or carbon dioxide. 
Water spray may be used to keep firc crpoKd containers cod. 
Special Information: 
In the event of a fire, .;car full protective clothing and 
NIOSH-approved sclf~nlained breathing cppnlus with full 
lacepiece operated in the pressure demand or other positive 
pressure mode. Water may be used lo flush spills awry from 
exposures and to dilute spills to non-flammable mixtures. VapofS 
can lknr along sudwcs to dklan1 ignitbn source and flash 
hack. 

NFPA Rnlinps: Health 1 Flammlbility: 3 Reactivity: 0 

Elkcrive Date: 07-13-87 Supersedes 09-U-85 

S b b l l l ~ .  
subk under ordinary ronditbns of use and stonge. tiul and 
sunlight a n  conlniute IO Instability. 

H8urdous Dceompositios Producls: 
Toxic pru and npon such u adma monoride may be rekarcd ir 
8 T i  involving isopropyl rkohd. 

Hazardous Polymcritollon: 
Will not occur. 

Incompatibllitlcr: 
Hut, Il.mc, smmg oxidSrr. .nladchydc. chlorine, ethylene 
oridc, bydrogen-plladium co~nbinrtion, hydrogen peroxidc-sulfurir 
rdd d i n a t k n ,  poclsrium tea-butoxide, hypochlorous acid. 
is0cyanak.s. nitmlonn, phosgene, dcum and pcnhloric acid. 

Rem- all sources d igrition. Ventilate area of leak or 
spill. Clean-up p c m n e l  require protutivr clothing and 
respintoy pmcc~ion from npom. SmaU spills may be 
abrorbcd on ppcr lowtlr and cnponlcd in a fume hood. Allow 
enough time for fume to ckrr hood, then ignite paper in a 
suitable k u t h  m y  from combustible matcdalr Contain and 
rCCWCr liquid for mlamllion d e n  pibk. h g e r  spills 
and kt s u a  a n  k collected as hazardous n s l e  and atomucd 
in a suitable RCRA approved amburtion chamber. or abrorbcd 
with vrnniculite, dry and, earth or similar material for 
d i s p l  as hazardous waste in  a RCRA apprwcd facility. 

Ensum compliance with IOCJI, state and fcdenl regulations. 

ISOPROPYL ALCOHOL 



Mallinckrodt 
Material Safety Data 

3 Emergency Phone Number: 314-982-5000 

i 
g ISOPROPYL ALCOHOL ' PRODUCT' IDENTIFI CATION: 

S)nonymt: 2-proprnd; 'cc-propyl alcohd; isopropanol 

Formulr CAS NO.: 67434 

Molecular Weight: 60.10 

Chemical Fonnulr: (CH3)2 CHOH 

Hurrdour lngrcdicnlr: NoI applicable. 

PRECA UTJONARY ME ASURES 

Keep amy from but ,  cprrlr and flame. 
Keep raataiaer claed. 
Use with adequate ventilation. 
Avoid breathing vrpor. 
Wash thorwghly alter handling. 
A d d  contart with eye4 skin and clothing. 

GENCY/FIRST AID 

l lswallwd, give water to drink. Induce m i l i n g  il medical help f Ir no( immediately available. Never give an)?@ing by mouth to an 
, unconKiour perron. Il inhaled, rcmovc to fresh air. Il not 

bmthing, give artificial rcspintion. If breathing i s  difficult, 
3 
# with plenty of water lor at least 1S minutes. In al l  cases call a 

1 -  

w 

oxygen. I n  u s e  d contact, immcdialcly flush skin or eyes 

f 2 E k l O N S .  

DOT Hazard Class: Flammable Liquid 

SECTION1 P h m  

Appearance: acar, rdorkrs liquid. 

Odor: Rubbing akohd. 

Solubility. Infinite In water. 

Boiling Point: 82'C (1WF). 
Melting roint: -8PC(-128Tj. 

Vapor Density (Air- 1): 2.1 

Vapor Prkure (mm Hg): 33 @ 2w: (WF) 
Evrpontion f i fe :  (n-WAC - 1) 2.63 

SECTION2 Fires n d E  x ~ los l  on Informrtin_ n 

Fire: 
Flammable Liquid 
Rashpoint: 12% (SrF). (cloccd cup). 
Autoignition lempcntrre: S9'C (7SO'F). 
Rammablc limits in air, % by volume: 

Specific gnvity. 0.a 

lek 2.o; ucl: 12.0. 

Explosion: 
Above flash point, npor-rir mixlures arc explosive within 
flammable limits notcd.ibove. Coatad with strong oxidizers may 
cause fire or explosion. 

Fire Extingulshlnp Media: 
Water spray, dry chcmkal, akohd form. or carbon dioxide. 
Water spray may be used to keep fire exposed containen cod. 

Special Inrormallon: 
In Ihc event of a fire, w a r  lull protcctivc clothing and 
NIOSll-approved self-contained breathing 8 p p n l U S  with lull 
facepiece operated in the prcsrure demand or other p s i l i v c  
pressure mode. Water may be used to flush spills away from 
exposures and to dilute spills to non-flammable mixtures. Vapon 
can flow along surfaces to distant ignition (oumc and flash 
back. 

- 
Stablliw. 
Stable under ordinary conditiQns d UK and slongc. Ileal and 
sunlight can amldutc lo instability. 

Hazardous Decomposition Products: 
To& prrc and npon sucb I S  arbon monoxide may be released i t .  

8 fim invdving bOpfOpfl8bhd 

Hazardous Polymerization: 
Will not occur. 

lncompa t i  bllltlrr: 
Hut ,  flame, stmg oxiducrr. occtadehyde. chlorine. ethylene 
oxide, hydrogen-plladium combination, hydrogen peroxide-sulluric 
acid mmbinrtion, polarrium ten-butoxide, hypochlorous acid. 
~ n a t u .  nitdorm, phosgene, dcum and pcrrhloric acid. 

SEmoN4 k t s d i  D iswsel lnforrnntloq 

R e m  all sources o l  ignition. Ventilate area ol leak or 
spill aUn-up personnel require protective clothing and 
respintoy protection from vrpon. SmaU spills may be 
absorbed on paper towck and cv8ponlcd in a fume hood. Allow 
cnou@ time lor fumes to dar bed, then ignite paper in a 
cuitabk location MY from combustible matcdals. Contain and 
recover liquid for rcclama~ioa wben pauibk. b r g c r  spill8 
and lot sizes can bc d l c a c d  as huonlous waste and atomized 
in a suitable RCM apprwcd combustion chamber. or abrorbcd 
with vermiculite, dry sand, canb or similar material lor 
disposal as hazardous waste in a RCRA apprmd facility. 

Ensure compliance with local, state and federal regulations. 

NFI'A Ratings: Health: 1 Flammability. 3 Reactivity: 0 

Effective Dale: 07-U-87 Supersedes 09-U-85 ISOPROPYL ALCOHOL 
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• Effective Dale: 10-21-86 Supersedes OIJ-04-SS 

IECOON 5 HuM' H.ygll."",,,'Io' 

A. EXPOSUBB I "BALDI BFFECI'S 

I ......... : 
ClDnaIMI ......... 01..,.,.. aII.1IIC 'lUI .... dIOIcIIItlCl 
led ..... IQ ................. ., ........... .., .. ,. .... 

Ot .. r., ....... .., ............. ddJa ... ndlnt .. 11oa 01 
die 110M, ........ nd rapldIoIJ .rId. 

1 .... 101: • 
CAJrnJlM15uIIou", IIIrlcedd all a_ ............ .. 
..... 01 ........................ led ... _ ... _llrId. 

Ski. CelIacb 
ConoIheI e., alllC .............. nd..". ........ .... 
C-alnle4 ...... alllC deep .ken ,ndll." ...... Jellolr 
or JeIlow~1UWII color. 

E,. Cealed: 
eorn.Ml V.pon .................... ..,a ........ 10 ... 
IJCI. SpIuIIa ..,a ... Ifte ........ _ ..... .,.... "IDI", 

Q ... Ic~.m lan, ............ 10 CUIKCIIInle4 _pod.., a ... enllloa 01 
."I .. l.oII' ............. 1C1doaI ocnr due 10 I" amaaM 
PRlfCltkl oIlhe add. 

Aarmliloa of Pn-edll'aa Cndlllo.1: '.1l0III .... pn.1IiIdna IU. dIIordcn 01' • dllCue IDIJ .. 
Il10 .. luccpllb" 10 .... rrcdl 011." .... ace. 

P, FJRSI'AID 

1.1Ia •• IIOD: 

• 
RcIMM 10 1 ... 1Ir. 11Il0l ........... pe .... 1fidII 
raplnl_II ............ dUlbll, re GaJlCL e.u • 
phJlIdIL 

1 .... 1oa: 
DO NOr INDUCB VONll1NOI 0Ive ........... 11a 01 
.. Ieror .. ., ......... Newer ...... ,.111 •• bJ _1"10 
... 1ICGIIIdouI pc .... Gel ..... nt.lle.11oa immedialely. 

Ski. EJrPOI.re: 
I. cue 01 COlI ............ 1.., ......... wil. pieD., of .. Ie, 
'or ,'''''1 IS .......... ...,..COId ....... Ie4 doI .. I., 
• nd ahocI. WMh doI .. la. belore ...... 11Iorou ... 1f dee. dloca 
be'o ......... Gel me4Ica1,"ealk~ Immcdl.lelf. 

E,. EIrJIOI.m 
W .... e,. wiI .. ,.. • ., oI .. ler 'or ....... IS mlaulea, 11111 •• 
lower .nd upper..,. ... oa:I.IottI"'. Gel medicll IlIe.11oa 
Immcclillc.,. 

C. TOXICQY nATA 

In"'lliloa (Ral) LCSO: Z44 ". 
(NOV/lOM 

(R11!CS.l982) 

SECIlON' 0sg ...... 1 CIt.", MllIUR. 

Alrt.orDe E ..... n U ••• a: 
.oSHA 'c .. ..., .. lhpoIu .. Umh (PeL): 
Zppm(IWA) 
·ACOIH 11arcahold Umll V.lue (I1.V): 
Z ppm (lWA); 4". (SI1!L) 

• NITRIC ACID, 

VeaU .. IIOli S, ..... : 
A IJIIcm 0I1oc11 aid/or ....... c .......... lUalUlCadcd 10 Ipp 
cmploJcc ....... bcIoIr die AIJtMIcM eapo.. .. UmiIL .. 
......... veall ... 1oa ..... ...., pcefcmd bcaUM k a. CODI1 
lhe emlAlona 01 .... COII ........ I ..... IOUI'CC.~..... 's 
diapcnba 0111 lalO lhe ....... WOIt alU. PIcue re'er 10 IbJ 
ACGnl docuIH." ·1ad .. 1 ..... V ....... A MID'" 01 1 
Iw:ollllacDde4 ' .. clica·, atOll nail c4illon, for ... 11&. :. 

r 
Peno.al Respln.an: (NIOSH "PProYt') .~ 
If the 11. V ... a:ccded, wur • aupplicd .Ir. 'D1-faccplccc I: 
rapln.or, ailliacd hood. or 1df-co. .... e4 ...... IId.,I".n'l& 
Nilric edd .... oJddlzcr ucllIIou .. DOl ClOnIC Ie coelact willa 
altrictp .nd can"len 1 ... 1_ .... 0lIId1zab1c lnalem'" lucia 
.. adivale4 ch.n:oal . 

Ski. Prolectloa: 
Weer Intpcrvloul pnIIeclM doI ..... ladud .. i. boola, atova. lab 
coa ••• proa or cow:nUa 10 prae •• akID CIOIIlId. 

E,. Protect ... : 
UIC chcmlcal .. ,c., ..... ucI/or. lui 'ace .. lclel where 
1pI ......... pcaiblc,CaeIact ....... 1IIou .. DOl be won •• 
wo""" willallaia IDIlerial. M ....... eye ndI 'ou ..... aad 
.. uict-dreacll 'adDIIea .. wort IRL 

SECDQN 7 Sloga 'D' Spcdlllprotgl.lIoD 

1C.ccp" ....... ., doled _ ..... r ... and ... toOl. 
'''' w"lIeled area. Proted ..... JIll,... dania .. ucI dircd 
... lipL . boIalC flOllllacualpa ........ IICCI. holed f .... 
moillure • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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SODIUM HYDROXIDE 
PRODUCI' -ATION Appunsrc: Wte,dcliqucrccr( pelcu. 

~ o d o r k r r  

Sdubili~ 111 Jlmgdwrtcr. 

DoiIingPo&r: 1 3 9 o x ( 2 s ~  
Mclthg P o k  318% (socp) 
sptcuk O d I y  (nlcr- I): 213 
Vapor Dcne&y (Air- 1): No irlonartion found. 

lhpontioa Rate: No Inlomution found. 
Vrpor,Prrrrun (ma MI): kgliglbk. 

Flm: 
Noc a d d e d  to bc a fire bwrd. Ilad or molten material can 
mact vkkrtly witb ntcr. 
c l a  react witb a d  metah, rurb u aluminium, to gencntc 
flammabk hydmgcn pr 

E X p l o S k :  
Not CoaJdcd to bc an crpkrion hazard. 

Fire Extlngulshlmg Me& 
Use any meam sdldk for cainphhing rumwnding fire. 
Adding water to aurtk r d u t h  gcncnies large amounts d hat. 

Speclrl Informrtlolr: 
In the m a t  d a  Ire, y u r  full pmteak  clothing and 
MOSII-apprrmd selfoortalwd breathing appantus with full 
farepkc opcntcd io the pruture demand or other p i t b e  
prrrrule mode. 

Shbllhy 
Sloblc under ordinary conditions d ucc and rtongc. Very 
CvpaMplc Can dowly pkk up lnoircure fmn air and react witb 
crrbon dioxide frorn air to form sodium carbonrtc. 

llrurdour Dccomporltlon Pmductr: 
Sodium oxide. 

lacompall bllltlrr: 
CoaIut with water, adds, fbmmrblc liquids, and organic h r l g a  
compounds, upcc&Uy t&Uomclhylenc. may UUIC fire or 
crplorioa. Contad with nitromethane and otherrimilrr nitm 
campounds awcr fonatiaa of shock-ccnrithrc ulu. Concrct 
with mctah rucb u rlumlum, tin, and dnc uws formation d 
llrmmabk hydrogen gas. 

'Ibis is I test lint. 1WC Ckm-up peMnncl require 
pmtecik cb8bing and rrcpiarory pcotcrtion frwn dust. 
Sweep,  roo^ or pick up rpilkd material. A d d  dusting. 
cd~cricd -IC m y  bc tnnsfcmd IO a cloccd, prerenbb 
metal, mntalmr and sent to a RCRA-apprwod waste dirpoul 
facility. Do a01 flush to the sewer. CIutiool Roor.and other 
rurfrrrr may be slippery. Do not contact with water. 
NeuInlLe traces with dilute acid. 

Cnrurc mmplirnce with krl .  s t r k  and kdcn l  replrth~. 

NFPA b8 lagr  Ilealth 3 Aammabilily: ll Reactivity: I 

Effective Date: 1143-85 Supersedes 04-01-85 SODIUM HYDROXIDE 



B. flRSTAID 

Inbrlrtlon: 
Rcmon to fresh air. If not breathing, give art i f ic ial  
rerpintion. If breathing Is diffmlt. give oxygen. Call a 
pbyaidan. 

DO N W  INDUCE VOMmNGl Give large quantiticr of 
yltcr or milt lfr~lilrbk. h r  g k  anything by mouth to 
an unCO(ICEiOUI pcnon. Ocl mcdical attention immcJialcly. 

In u(c dcoatact, immediately flush run with plcnty of mtcr 
for at k u t  15 nlnutu WlbUc removing conlaminated clothing 
and rhou. Wash dothing afore mu&. 0 1 1  a physician 
immcdirtcly. 

Eye Exposure: 
Wash cyu 4 t h  plenty d water lor at k.u 15 minuter, lifting 
k m r  and upper cplidr ou%lonrlly. ac t  mediral attenlion 
immcdiatcly. 

C. TOXICITY D m  (RTECS, 1982) 

No LDSO/LCS i n fomath  found relating to normal 
mutu dormprtbul crporufc. Irritation data: Skin, 
rabbit: 110 mg/24H -re 
mJUHScvcre 

lngesllon: 

-8UIW 

Eyc, rabbit: 50 

6 - l r n l w  

Alrborne Erporur, Umltr 
-0SIIA PcnnUbk.l?rposurc Umit (PEL): 
2 mdm3 WA) 

-ACOIII Tbrrrhdd h i t  Value cnv): 
2 mdm3 (Cciting) 

Venlllatlon System: 
A system of &ri and/or genenl clhaurt i s  recommended to keel 
employee c x p o r u ~  below the A ihrnc  Erposurr limits. Loa1 
clhaurt ventilation L gcncnlly prcfcrrrd because i t  can contml 
thc r m i c r h  of the contaminant at its IOUICC, prevrnting - 
dispcnioa dk into the gcnenl w r k  a m .  Pkm d e r  tdhc 
ACGlll document, 'Indurlrirl Ventilation, A Manual d a 
Recommended Pnakcs', m a l  recent edition, for dcuilr.E 

Pemnrl Rerplmlon: (NIOSII Approved) 
If tbc TLV is cxacdcd, a durl/mict rcspintor with chcmi6l 
gogglu may be vom, in parnl, up lo tcn l imu the T i . V . ~ u  
rupintor rupplkr for lirnitalhr. Nlcmalkly, a rupplia dr 
full facepiece rrcpinlor or aidincd hood may bc wrn. 

skln Pmltctlon: 
Wear impenbur protcclk clothing, incfuding boon, glwcs, lab 
mat, r p m  or mvcnllr to pmrnt ,kin contact. 

Eye Protection: 
Use chemkal d e l y  goggle.# and/or a full facc shield where 
rpllrhing L pc4bk.Cont.a kluer rhould M)( be wrn d e n  
wrung with tbk material. 
qukkdrcncb hciliticr in w r k  area. 

SE<mONnSlonncrhdSDeclalormpllQll 

Kcep In a tightly dosed conuincr.Pmtcct from 
physical damage. Store in a cml,dry, ventilated area away from 
IOUM d hut, mdrture and iocomptibilitic6. Always add the 
caustic to nter  while rlidnl; ncvcr Ihc mne. 

i 

Maintain cyc wash fountain and 

......*....*...........*.............. .0....00..00~**00** 

MO) 



Mallinckrod t 
Material Safety Data 
Emcrgcncy Phone Number: 314-982-MOO Mallii*.htdt. Iw.. Suicwc ).ndu.~~Diviria. P.O. Dun Ll. Puis. K Y  J W I .  

Solubilily: Infinite @ WC 

f i l i n g  Pdnt: a. 31Qc (SWP) 

Melting Pdnt: ca. -14'C (6.0. 
Specific CInvity: 1.84 
Vapor Dcncity (Air- 1): < 0.3 Q 2S.C (TIT) 
Vapor Pressure (an 111): 1 @ 116% (Ucrrr). 
Evapontion kw No inlonnrlion found. 

SECTION 2 F l r t m n  Inlnrmmllon 

Flm: 
Noc combustibk, but cukancc is  a ctnmg oxiducr and i ts  heat 
of reaction with dudng a p t s  or anbwtibkr m y  cause 
Ignition. Ream whb mi melds rekulng nammabk, 
poknthlly crpkrin hydrogen gu. 

Ex plorlon: 
No4 combdbk, bo( wktance b a rtnrng oridiicr and its heat 
d reaction d t b  tcdurlng agents or combustibles may cause 
ignition. 

Flm Edlngulrblng Medlr: 
Dy chemical, form or carbon dioddc. Water spny may be used to 
keep fim crporcd mtaimn d 

Speclal Idonadon: 
In the m n I  of a fire, wear lull pmtcclk clothing and 
NlOSlkpp-d cclfcontaircb brrrthin8 appantus with full 
facepiece opcntcd in the p~ctrum demand or other positive 
pressure mode. 

3 R  

Stablllty 
Stabk under onlinaty conditions of use and ctonge. 

I l~urdour  I k o m p r l t i o n  Produrtr: 
Toxic fumes at oxides d sulfur. Will rut3 with n t c r  or steam 
to pnducc toxic and mrrorivc fumes. Ruecr with urbonalcr to 
&encnte arbon dioxide gu. a d  4th cpnidu and sulfides to 
fonn poiurnour hydrogen cyanide and h f l qcn  sulfiie 
rupctiwly. 

Ilaurdour Polymerlullon: 
Will no( m u r .  

lacomprllbilltlcr: 
Water, buu, orynk nurerial, blgnc, metal r c c ~ W c ,  
d u  and bydridcr, strong oxidizing and reducing a p u  and 
many other ructivc substances. 

Dike and m x r  kaking or rpilkd liquid with dirt. 
vcrmkuliic. kitty-Utter or other incct absorbent. CoKr 
spin with sodium bicarbonate or sods uh and mix. Clun-up 
pcrronncl q u i r e  prokcrive ckthing and respintory 
p ro ldoa  fnrm npon a d  mhlh NcutnlLcd -le may be 
mntainerized and disposed in a RCRA appmnd u l l l c  disposal 
facility. Flush area d spill with dilute coda u h  d u t b n  and 
discard lo sewer. 

Repoatable Quantity (RQ)(CWA/C@RCU) : loo0 Ibs. 

Ensure compliance with local, ciato and fcdcnl regulations. 



p. F I R ~  Vcnlilutiiiti Systeiit: 

A. EXPOSURe I IleALTlI EFFF!a 

lnhalatbn: 
Inhabtkr produces &maw effects 011 the mvcoy u m b n n e s  and 
W r  tnplntoq I-. Moy QYC Irr( edcma'slnpc#w m y  
wrdc l d a l k n  d Ihe l ~ l t  and IhrON. and labored brerlMag. 

I n p s t h  
Corrode. Swabwingar cause severe bvnrdtk mouth, 

volniting, diarrhea. 

Skin Contact: 
Corrosive. Symmpoms d redness, p i a ,  and severe burn can occur. 

Eye Contact: 
corrosive. Spluhcs can cause blurred Virion, redness, p8in 8 d  

severe tissue bums. 

Chronlc Exposure: 
h g - l c n n  exp lun to mbt or "pan nay awe damage Io teeth. 

A~revat lon of P r e 4 s t l n g  Condltlons: 
Penonr wilb pretxhing skim dironkn 01 

Impaired respiratorl, lunclioo may be more uuccpribk lo tbe 
effects d the substance. 

. Ihmt, and U W ,  kdh# lo dulL cl~l Io(c t h d ,  

plobknu or 

Inlinlnlltm: 
R c n w  10 fresh air. If  not bdhing, give artifiiial 
respiration. If breathing Is di l f i l t .  give w y p .  CAI a 
physician. 

Ingesllon: 
If swallowed, W NOT Wucc *onitin&. Give large quantirks 
of water or milk If mH8bk. C.l a pbyskiaa hnicdiaicly. 
Never give anylhing by moutb lo an uncnnszhs person. 

Skin Exposure: . 
In case d conM, immediately flush skin 4th plenty of water 
for at kasl IS minutes whik reroving contaminaied clothing 
and shoes. C.U a pbpkiar. ' 

Eye Expsure: 
Wasb eyes 4 t h  plenty d walcr lor at kast IS  minutes. lifting 
kwtr and upper eyelids occasionally. Gel medical attention 
immediately. 

C. TOXI C l lT  DATA (RlECS, 1982) 

Oral ral 1.D- 2140 mg/kg. Inhalation Chinca I'ig 
LW. 11 mg/m3* 

I N 6  (- iI Mensum 

Alrbornc Exposure Umlls: 
-OSIIA Permissible explorurc Umit (PEL): 
1 mg/m3 WAY 
-ACOII I ThresW l imit Valw cnv): 
lmg/m3(lWA). 

A syslcm d local and/or general exhaust i s  recommended to keep 
cniploycc exposures W o w  the Airborne Exposure I h i i s .  lml 
exhaust ventilation is generally preferred because ii can c o n 8 9  
the emissions d Ihe conlamirun1 at i s  source. prcvcniing E 
dispcnh of it into the general work area. Please refer lo ilt 
ACXilIl Jucumcnt. 'Industrial Vcnlilation, A Manual of 
RcconimenaJcd rracticcs', mort recent cdilion. for details. € 

' Z  ICrsnital Respirators: (NIOSII Approved) a 
If Ihc 11.V is  exceeded a full facepiece chemical cariridgc 
respiralor may be worn, in gencd. up lo 100 limes the 11.& the 
maximum use concentralion specified by the respirator suppher, 

-whichever i s  ks. Alkrnativcly, a supplied air full facepiece 
respiralor or oiriined had niiy be worn. 

Skin Protection: 
Wear impervious prolcclivc cloihing, including boois. gloves, Iah 
coal, apron or ccwcralls lo prevcnt skin coriacl. 

Eye lbriitectim: 
Use chcniicai safely goggles and/or a 11111 ficcc shicld whcrc 
splashing is possiblc.ConIact lenses should not be worn when 
working with this nialcrial. 
quick-drench laciiilics in work area. 

Maintain eye w;ish fiiiini;~in and 

Slore in a cod. dry, vcnlilatcd sloragc area with acid 
rcsislanl floorr and good drainage. Prolccl from physical danirgc. 
Keep out of direct sunlighl and away froin heat, water. and 
lnconipalible rnalcrials. Do nol wash OUI container and use il lor 
dher purpwcs. When diluting, always add the acid lo water; never 
add water lo the acid. 

......................................~,.................. O b 1  

SUI*% 



ocology and onviron~ont, inc. 

H A Z A R D  ~ V A L V A T X O U  0 1  C H C ~ I C A L S  

Chomical l a m 0  Boasono Dato 3/23/92 

DOT law/U.n. l o .  1114 Job l o .  UH8000 

CAS mukr 71-43-2 

Rotoroncos Consultod (eirclol: 

MIOSH/OSlu Pockot Guido Vorschuoron Morck Indox Rarardlino Chris ( V a l .  111 

T O X ~ C  rad I h 8 ~ d 0 W  rrroty nanu.1 m i i n  Othor : 

Rad Hoalth nandbook NCRP 65 10 CP'R 20 Randbook of Chemistry 8nd Physics 

Qoaical Proportiom: (Synonyu:  8011801, Bon8010, Cyelohoxatriono I 

Chomicsl Pormula &If. noioeuiar woight 78 - 
Physical Stat. Liquid Solubility (HZ01 Slightly Boiling Point 1 7 6 V  

?lash Point 1 2 V  Vapor Prossuro/Doasity 75 aa ?rooring Point 12.P 

Spocific aravity 0.879 Odor Charactoristic 4.68 ppm Ilauab10 tiBit8 1.3-7.1* 

Incoapatabilitios strong oxidhots, chlorino, brOBfn0 

Bioloqical Proportior: 

TLV-TWA 10 ppa OIL 1 P P I  Odor/Odor Throrhold ArOBatiC 

ID= lOO/CNS lhuun Aquatic ~at/nous. so/zrs 
Rout. of Exporuro Iabalation, inqostion, .yo (ocular), dormal absorption 

Carciaoqon Hunn - ruspoctod TOr8tOgOn Ilutagon EXpOriBOntal 

Irdioloqical Properties: 

Haadlinq Roco~ndatioas: (Pormonal protoctivo ~ a s u r o s )  

10 ppa us. S C M .  Us. protoctivo clothing: oxcol-viton: good-nooprono, ratanax: poor-butyl, natural 

rubbor for  glovo.. Avoid skin/.yo contact 

lloaitoring Rocomadations: 

Dirporal/Wasto Troatwat: 

~~ ~ ~- ~~~~~ 

Hoalth Basards and ?itst Aid: 

Do not iaduco vomitinq or qivo wator o r  B i l k :  qot rodical attontion imdiatoly, rowvo to trosh a i r ,  

9ivo artificial roapiration if noodod, wdical attontion, flush with wator, rinso/wash skin with soap 

and wator thoroughly 

syBptom. : m t o :  Skin irritant, CMS doprossant, mostly IBL, initial oxcitation tollowod by hoadacho. 
di8riaoss, vomitinq, doliriur, rovoro oxposuro may soo tromors, blurrod vision, 
shallow respiration, convulsions 

kidnoy, bono u r r o w  damago, loukomia 
Chronic: Anorexia, drousinoss, anomia, blooding undor skin, roducod blood clottinq: livor, 



ocology and onvironront, inc .  

S I A L A I D  ~ V A L W A T I O R  O F  C H I I I I C A L S  

Chorical N a n  Cadriun Dato 3/23/92 

DOT N.m/U.N. NO. 2570 Job No.  UH8000 

CAS Numbor 7440-43-9 

Roforoncos Consultod (circle): 

NIOSll/OSRA Pockot Quid. Vorschuoron Morck Indox H8r8rdlino Chris ( V a l .  IT) 

Toxic 8nd Ilarardous S8fOty Mutual Othor : 

Rad I08 l th  Handbook NCEP 65 10 C?R 20 Handbook o f  Chomistry and Physics 

Chomical Proportior: (Synonyms: 

Chomic.1 ?ormula Cd Molecular Woight 112.4 

Physie8l St8to solid Solubility (H20) Inrolublo Boilinq Point 1409. ? 

?lash Point N/A V8por Prossuro/Donsity o n  ?roosing Point 610. r 

Flan8blo Limits Spocifie Qravity 8.65 Odor Ch8ractorirtic - 
Incomp8t8bilitios Strong oxidirors 

Biological Proportios : 

m v - m  - PEL 0.2 rg/r - Odor/Odor Throshold Odorloss 3 

Irt/nous. -- ID- 50 ag/m3- nuvn - Aquatic - 
Rout. o f  Exposuro Inhalation, Ingostion 

Carcinoqon x Toratoqon Uutagon 

Radiological Proportiosr 

~~ 

Il8ndlinq Rocomnd8tions: (Porson.1 protoctivo moasuros) 

llonitorinq Roconoadations: 

Mni-Ram 

Il..ltb Il88ard8 8nd First Aid: 

Largo qu8ntitior o f  wator, indue. vomiting, modical attontion: romovo to frosh air, modic8l attontion 

i.wdiat.ly 

sgrptour Aeutot irritation of noso and thro8t, coughing, chost pain, nausoa, vomiting, dirrinoss, 
chills, stouch distross, diarrhoa 

Chronic: toss  of swll, livor darago, kidnoy daugo, caneor 



ocology and onvironaont, ine. 

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

Chomieal Ma10 cbromiua (hoxavalont) Dato 3/23/92 

DOT namo/u.m. i o .  Job No. UIf8000 

CAS Nubor 7440-47-3 

Roforoncos Consultod (circlo): 

IIOSIi/OSRA Poekot auld. ’ Vorrchuoron Horck Indox Hamardlino Chris I V o l .  11)  

Toxic and flrr@rdour Srtrty maurl Othor : su(, Aldrieh 

Rad Roalth Handbook UCRP 6 1  10 CrR 20 Handbook of chomistry and Physic. 

Chemical Proportios: (Synonyms: chromic Oxido, rolublo chromic salts ) 

Chomical ? o m l a  Cr Ilolocular Woight 52 

Physical Stat. salid Solubility (1120) insolublo Boiling Point 4786.r 

riaah Point n/A Vapor Prosruro/Donsity 0 n rrooxing Point 3452.r 

Spocific Gravity 1.14 odor Charactoristic Ilanublo Limits 

Incompatabilitios Strong oxidiaors 

biological Ptoportioo: 

T L V - m  0.s mg/m PEL 1 .g/m3 Odor/Odor Throshold 

IDLW U/A uuun Aquatic Ratflouso 

Souto of Lxposuro Inhalation, Ingostion 

Careinogon Toratogon Uutagon 

mdioloqical Proportios: 

3 - 

Handling Rocorwndationr: [Personal protoctivo moasuros) 

APII amy dotoetablo limit- S C M .  Woar qlovos and bootios. Provont skin/oyo contact. 

nonitorinq Rocomndations: 

PO8lth Hamard. And ?irSt Aid: 

1-1 givo largo awuats of vator, indue. vomiting, imdiato modical attontion. L u l l :  movo to frosh a i r .  

CPR i f  nocosmary, imdiato modteal attontion. Dm: Rinso with largo amounts of wator. 

sy.Dtou: Acuto: Coatact docmatitis: irritation of mucous mombranos and uppor rospiratory tract, 
couqhiaq, vhoominq, hoadacho, fovor, nausoa, vomiting. 

Chronic: Car~inogon, livor and kidnoy damago, bronchitis, ulcoratioa of skin. lung eancor. 



ocology and onvironmont, inc. 

E A L A P D  I V A L U A ~ I O ~  o r  C U C ~ I C A L S  

Chomical Ian0 Diosol ?uol Dato 3/23/92 

DOT Iamo/U.N. No. 1993 Job No. UH8000 

CAS ~Umbor 

Roforoncos Consultod ( c i t e l o ) :  

NXOSH/OSUA Pockot Quid. Vorschuoron Horck Indox Harmrdlino Chris (Vol. 11) 

Toxic and Hasardous Safoty Manual MxiIH Othot : 

Rad Hoalth Handbook N C W  65 10 C I R  20 Handbook of chonistry and Physics 

Chemical Proportios: (Synonyms: JPS, Jot ruol, Diosol Oil, ?Uol Oil #2 ) 

Chomical ?ornula cftx (mixturo of hydrocarbons) Holocular Woight varios 

Physical Stat. liquid Solubility IH20) unsolublo Boiling Point 3 4 0 V -  675.r 

?lash Point 100 ?- 136 ? Vmpor Prosrnuro/D.nsity N/A rroosinq Point N/A 

Spocific Gravity 0.879 Odor Charactoristie 0.082 ppm ?lamablo Linits 

Incoapatabilitios Strong oxiditors 

Biological Pcoportios: 

T L V - m  - PEL - Odor/Odor Throshold pottolour odor 

XDLU - uunn Aquatic Rat/tlouso 

Rout. of Lxposuro Inbalation, Ingostion, Dormal 

Carcinopon pornsiblo Toratogon Mutagon 

Radiological Proportios: 

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

Handling Rocouondations : ( Porsonal protoetivo moasuros ) 

Iaporvious clothing, nooprono qlovos and boots, APR at high concontrations 

hnitoring Rocorondations: 

OVA or Rlhl with 10.2 oV probo. 

DiSpoSal/WastO Troatmont: 

Iloalth natards and Iirst Aid: 

wash skin upon contact: do not induco vomiting i f  inqostod. Sook rodical attontion. 

syBpton8 : Acuto: vomiting, diarrhoa, pulmonary .dona 

chronic: pa ouronia, respiratory paralysis, ClIS doprossant 
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~ A ~ A R D  I V A L U A T I O I I  O P  C B E A X C A L S  

Chomical N ~ H  Ethyl Bonaano Dato 3/23/92 

DOT Namo/U.H. NO. 1175 Job No. uW8000 

CAS I h u b ~ r  100-41-4 

Roforoncoa Conaultod ( c i r c l a ) :  

IlfOSl/OSHA Pockat Quid. Vorachuoran Mmrck Index Harardlino Chria lVol. 11) 

Toxic and n.88rdoUS S4fOty H4UUal a Othor : 

Rad tloalth Handbook M C W  65 io crR 20 Handbook of Chamiatry and Phyaica 

Qomical Proportiom: (Synonym: Ethylbonrol, Phonylothano 1 

Chomical l ormla  Q2CX2C& Molecular Uoight 106.2 

Physical Stata liquid Solubility (H20) 0.01% Boiling Point 277.F 

rlaah Point 55.F Vapor Proaauro/Donaity 10 .I Frooaing Point -139.F 

Spocific Qrarity 0.87 Odor Charactariatic 0.1 ppm Flauablo  Limita 

Incorgatabilitioa Strong oxidirota 

Biological Proportiom: 

TLV-Tm 100 ppm PlcL 100 ppm Odor/Odot Thcarhold aromatic. oily 

1- 2000 ppD Buun Aquatic Ratflouro 

Rout. of lcxpomuro Inhalation, Ingoation 

Carcinogon Taratogan Nutagon 

Radioloqical Proportioa: 

Handling Rocomndationa: (Poraonal protoctivo moaauroa) 

W o k  or raranox covoralla: APR in dusty/ windy conditionr or known high concontrationa. 

~ ~ 

Honitoriaq Rocomndationa: 

OVA or 10.2 ov probo on Illlu. 

Dimpoaal/Waato Ttoatwnt: 

klO8lth laaard. and First Aid: 

110: sook n d i c a l  attontion: I n :  IOVO to fraah air, soak aadical attontion: DIP: waah promptly with 

Symptom. : -to: irritation of my.., noao, throat, akin: woaknoaa: dirrtnaaa: drowainora: 
un~ona~iouanoaa 

Qronic: akin raah, inflammation. dormatitia 
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R A L A R D  E V A L U A T I O I  o r  C E I Y I I C A L S  

Chomical lam0 Gasolino Dato 3/23/92 

DOT lamo/U.N. lo. 1203 Job lo. UH8000 

CAS l-~r 8006-61-9 

Roforoncos Consultod (citelo): 

lIOSH/OSHA Pockot Guido 00 r sehuo ton Morck Indox Haaardlino Chris (Pol. XI) 

Toxic and Rarardous Safety mnual Other: PAX 

Rad Hoalth Handbook NCRP 65 10 C?R 20 Handbook of Chomirtry and Physics 

Chemical Proportios: (Synonylmr Potrol, Motor spirits ) 

Chomical ?ormula a x (  Hixturo of Rydtoearbons) Molocular Woiqht 

Physical Stat. liquid solubility (H20) insolublo Boiling Point 3 9 V -  204.t 

Flash Point -SOD? Vapor Prossuro/~nsity Iroosing Point N/A 

Spocific Gravity <1 Odor Charactoristic 5 ppm ?lal.bl. Limits 1.3-6.02 

Inco~patabilitios Strong oxidirors 

Ilioloqical Proportios: 

TLV-TWA 300 ppm PEL 300 ppm Odor/Odor Throahold aromatic 

JDLR Human Aquatic Rat/Mouso 

Rout. of Exposuro Inhalation, Inqoation, Dormal 

Carcinoqon X To rat ogon Rutaqon 

Radiological Proportios: 

Handliaq Roeonendationm: (Personal protoctivo moasuros) 

nonitorinq Roco~ndations: 

Combastiblo gas/0, ntor- linod filtor to provont loadod qasolino froom contaminating tho olonnts, 

and OVA/ Illlu. 

Disporal/Wasto Troatnnt : 

Realth Rararda and ?irst Aid: 

INlf: romvo to frosh air, administer O2 if noedod. Ila: sook ndical attontion. 

8y.ptou: Acute: disrinoss, U D C O ~ ~ C I O U ~ ~ ~ ~ ~ ,  hyperemia 

& 
2S3 
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B A ~ A ~ D  S V A L U A T I O U  o r  C B S I I C A L S  

Chorical Mano Lead Dato 3/23/92 

DOT Wan/u.U. 100. 2291 Job No. W R I O O O  

W lulb.r 7439-92-1 

Rotoroncoo Conrultod (circle): 

W I O S ~ / O S l U  Pockot Guido Vorachuoron Morck Indox Haaardlino Chria (Vol. 11) 

Toxic and nsrardous Safoty Mnual e Othor : 

Rad Ioalth Handbook 65 LO c?R 20 Handbook of Choniatry and Physic. 

Chemical Proportioa: (Synonyrr: Plumbum 1 

Qorical Formula Pb Mlocular Woiqht 207.2 

Physical Stat. a o l i d  Solubility (H2O) inaolubla Boiling Point 3164 r 

?lash Point U/A Vapor Proaauro/Donrity 0 u rrooaing Point Ip/A 

Specific Gravity 11.34 Odor Charactoriatic N/A r l a u a b l o  Lirita Ip/A 

Incoapatabilitior Strong oxidiaora, hydroqon poroxido, acids 

Biological Properti..: 

TLV-TUA . l o0  rg/r3 PEL .050 ng/r3 Odor/Odor Throahold W/A 

ID- 700 rgD3 nurun Aquatic Ratflouao 

Rout. of Ixposuro Inhalation, Ingoation, D0tB.l 

Carcinoqon - Toratopon - Mut8q.n - 
Radiological Proportioo: 

Handling Rocomendationr: (Porronal protoctivo reaauroa) 
3 

5 r g / p  hiqh oificioncy particulato roapirator: othor eoncontrationa- S C M :  avoid skin contact or 

inqoation. 

Monitoring Reeo-ndations: 

Disposal/Wasto Troatnnt: 

~~ 

Hoalth nasards and lirrt Aid: 

XSU: Givo wator, indue. voriting, nodical attontion iuodiatoly: LRR: novo to froah a i r ,  aodical 

attontion: D6R: wash with aoap and wator proaptly. 

symptoms: -to: atouch dirtrear, vomiting, diarrhoa, black atool, hodache, dirainors, rotallic 
tast. 

Chronic: rusclo woaknosr, joint/murclo pain, rnaoania, c o u ,  doath 
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B A S A I D  E V A L V A T X O E  o r  C W I I I I I C A L S '  

Chorical # a n  Hothylono Chlorido Data 3/23/92 

DOT Uaw/U.l. lo. 1593 Job lo. V B I O O O  

CAS lu~bor 75-09-2 

Rotoroncos Consultod (circle): 

UIOSW/OSilA Pockot Guido Vorschuoron Horck Indox Ha8ardlina Chris (Vol. 11) 

Toxic and Haxardous Safoty Manual ACaIH Othor: 

Rad Hoalth Handbook NCRP 65 10 CIR 20 Handbook of Chemistry and Physic8 

Choaical Proportios: (Synonyms: Diehloro8othano. Mothylono Dichlorido 1 

Chorical ?ormula cR2c12 Holocular Woiqht 

Physical Stat. Liquid Solubility (H20) Slightly Boiling Point 104.F 

?lash Point Vapor Prossuro/Donsity 350 mr Hq ?roorinq Point -142OF 

Spocific Gravity 1.33 Odor Charactoristic Liko chloroform Flauablo Limits 

Incompatabilitios 

Bioloqical Proportios: 

?Lv-m 50 PPI PEL 500 ppm Odor/Odor Throshold Svoot, ploasant/l60 ppm 

I O U  5,000 ppr H u Y n  m a t i c  Ratflouso 

Rout. of Exposuro O r a l ,  iah, inq, dorr 

Carcinogon Huran/anirl Toratoqon Hutaqon Exporirontal 

Radiological Proportios: 

Handlinq Rocouondations: (Personal protoctivo masuroa) 

Tyvok, q10v.s fPVA, Viton): any dotoctablo concontrations-SCM: no APR cartridgo availablo 

Monitoring Rocomndations: 

OVA continuously 

11081th Hasards and ?irst Aid: 

Inhr BOVO to frosh a i r ,  APR if nocossary; Eyo/skin: flush with wator for 15 minutos, wash skin vith 

soop/wator: Ing: sook rdical attontion 

SygtO.8 : Acutor Hont.1 contusion. light-hoadadnoss, nausoa/voritinq, haadacho, staqqoring, 
uacon8cioumnoss. irritation of oyos/rosp/skin, skin burns 

chronic: Hoart palpitations, ralaiso, doath 

[?S ]rO5000:65 
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ocology and onvironront, inc. 

H A Z A R D  B V A L U A T I O .  O F  C E I S I C A L S  

Chorical I V ~ H  Toluono Dato 3/23/92 

DOT nano/U.M. No. 1294 Job lo. un8000 

CAS arub~t  108-8 8-3 

Roforoncos Consultod (circle): 

lIOSH/oSHA Pockot Guido Vorschuoron Horck Indox Hasardlino Chris (vol. 11) 

Toxic and HaKardoui Safoty Mnual ACaIB 0th.t: 

Rad Hoalth Uandbook NCRF 65 10 CrR 20 Handbook of Choristry and Physics 

Chorical Proportios: (Synonyu: Mothy1 bonsono, Toluol, Phony1 rothano I 

Cholieal Formula C+ nolocuiat might 92 

Physical Stat. Colorloss Liquid Solubility (H2O) O.OSq/lOO H 2 L  Boiling Point 231*? 

Flash Point 40.r Vapor Prossuro/~nsity 22nm Froocing Point -139.F 

Spocific Gravity 0.8669 Odor Charactoristic 0.2ppr ? l a u a b l ~  Lhit8 1.32 - 7.11 
Incorpatabilitioa Stronq Oxldisors, HMOy H2SOIL02, Pocoxidos, Hoat 

Biological Proportios: 

TLV-TWA 100 PPB PIL 200 PP. Odor/Odor Throshold Bonrono-Liko 

IDLH 2,000 ppn 1IuI.n IHL TCLD - 200 ppr Aquatic 96:lOO-10 ppn Ratflouso 4000 ppm 

Rout. of Bxposuro Inhalation, fngostioh, Dorral Contact, Eyo (ocular) 

Carciaoqon Exp.rlmontal Toratoqon Cxporirontal Mutagon txporinontal 

Radiological Prop.rtiosr 

Handllng Rocomndationst (POrSot1.1 protwctivo wosuros) 

~~porvious clothing, Viton qlovos, facornhiold rospicator w/organic vapor cartridgo up to 1000 ppr, 

,1000 ppr US. APR with chorical cartrfdpo; 2000 p p r S C M  

nonitorinq Rocomnd8tions: 

Disposa1/Wasto TroatNnt~ 

Concontratod: iacinoratioa; diluto discbargo to municipal IOWOC a f t a r  primary troatront, incinoration 

for  diluto orqanic mixturo 

Iwalth Rasards and rirst Aid: 

rluoh aroa with vatat and wash with soap: DOVO to frosh air if inhalod; if swallouod, do not induco 

vomiting. contact physician imdiatoly. 

syBpt0.s : at.: Dissinoss, fatiquo, nausea, hoadacho, vomiting, irritates oyos, drios skin 
Chronic: Bono u t c o w ,  doprossion, dOf8ttilrq of skin, dorutiti8, kidnoy and/or l i vor  

damago if inqostod 
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U A X A R D  S V A L U A T I O I I  O F  C U S H I C A L S  

chomical Uamo Xvlono DltO 3/23/92 

DOT Uamo/U.N. No. 1307 Job no. UR8OOO 

w Mu~bor 1330-73-8 

v: 
rIosIl/oslu Pockot Quid. Vorschuoron norck Indox Raxardlino Chris (Pol. I11 

Toxic and Haxardous Satoty I(.nual ACQIH Othor: 

Rad Iloalth Handbook lKILp 6 1  10 m 20 Handbook of chemistry and Physics 

Chemical Proportios: ISynonyms: Dirthylbonxono, Xylol ) 

Chomical Formula 

Physical Stat. Colorloss Liquid Solubility (H20) Boiling Point 292.F 

Flash Point 77.F Vapor Prossuro/Donsity 3.7 Froosing Point -12.F 

Mlocular Woiqht 106 c:n12 

Spocific Qravity 0.06 odor Charactoristic 0.5 pum Fl.-.blo Limits 1.OI - 7.0% 

Incompat~bilitios Strong oxidixors, strong acid, hmat, poroxido 

Biological Proportias: 

T L v - m  LOO ppm PEL 100 ppm Odor/Odor Threshold Aromatic 
IHL LD - 500 

IDLU 1,000 PPI Human IUL T U  0-200 ppm Aquatic nAt/nous. ppwrit 
Rout. o f  Ixposuro Inhalo, skin 

carcinoqon Lxverirnntal Toratogon IWtagon 

RadiOlOqiC8l Pt0pOrti.S: 

- ~ 

Handling ~ocouondations: (Personal protoctivo moasuros) 

Imporvious clothinq, PVC glovos, facoshiold, avoid proloaqod contact. Rospirator v/organic vapor 

cartridqo up to 5,000 DPB: >lO,000 p p ~  US. SCM 

monitoring nocomndations: 

DfSpOSAl/w&StO TraAtNllt: 

o$Iu standard 29 1910. 106 applies 

Hoalth Hasards and First Aid: 

Skin - wash w/soap and wator: .YO. - flush v/wator: romovo to trash air if ovoreomo 

syDptou: kutor r9. and mucous mombrano irritant, CIWS doprossant, ingostion causes 
gastrointostinal upsot 

Chronic: Jbre sovoro than abovo, hyp.rplasia o f  bono marrov 
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Group/Site Nos.: 313 
Site Name: 
Revision No.: 1 
Date: 3/23/92 
Page No. : 3 of 12 

Crash Crew Training Area 

Section 3.0 - Project Suuary 

Work Plan Group: J 
Site No.: 3 

Site N e :  
Site Description: 

Crash Crew Training Area 
A complete site description and history are presented in 
sections 2.0 and 3.0 of the attached work plan. 

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

X Overall Physical Reconnaissance - X Habi tat/Biota Survey - 
- X OVA Surface Emission Survey 

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

x ~n-31 - EH-34 - Seismic Refraction 
- X Magnetometry - Seismic Reflection 
- Very Low Frequency 

- 

Analytical Screening (check all that apply): 
- Field Analyses 
- X Soil Headspace Analyses: Planned number of samples 160 
- Soil Gas Analyses 
- X Laboratory Analyses: 

PLANNBD "BBE OF SAMPLES 

Surface Water - 

Soil - 
Soil Gas - 
Groundwa ter - 
Duplicates - 
Trip Blanks - 
Field Blanks - 

- Sediment 
33 

12 
3 

Soil Gas Duplicates - 

Preservative Blanks - 
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Rinsate Blanks - 

CATEGORIBS OF ANALYSES 

X Pesticides Purgeable Aromatics - 
Purgeable Halocarbons - X Polychlorinated Biphenyls 
Base/Neutral Extractables - X Total Recoverable Petroleum 
Acid Extractables 
Volatile Organic Compounds 
Polynuclear Aromatic Hydrocarbons X Metals 
Phenols - Cyanide 
Dioxins 
Organophosphorus Pes ticides 
Eerbicides 

Hydrocarbons 

Phase II-Characterization 

PLIw#lBD "BER OF W L g S  

Surface Water 
Sediment 

17 
' 17 

162 

- 
- 

Soil - 
- Soil Gas 

Groundwater 33 
23 

Soil Gas Duplicates - 
18 
1 

Preservative Blanks 2 
18 

- 
Duplicates - 

Trip Blanks - 
Field Blanks - 

Rinsate Blanks - 



- Purgeable Aromatics 
- Purgeable Halocarbons 

Group/Site Nos.: 513 
Site Name: Crash Crew Training Area 
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CATEGORIES OF ANALYSES 

X Base/Neutral Extractables 
X Acid Extractables 
- 

X Pesticides - 
- X Polychlorinated Biphenyls 

- -i X Total Recoverable Petroleum 
Hydrocarbons 

- X Volatile Organic Compounds 
- Polynuclear Aromatic Eydrocarbons - X Metals 
- Phenols 

X Dioxins 
- X Organophosphorus Pesticides 
- 

X Herbicides - 

Additional analytical categories are 

- X Gross Alpha 
X Gross Beta 
X Gamma Scan 
- 
- 
- X Total Organic Carbon 

X Grain Size 
- 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 

- 

(water only) 

X Cyanide - 

identified below: 

- x PH 
X Percent Moisture 
X Hardness (water only) 
X BTU Content 
X Ash Content 

- 
- 
- 
- 
- X Total Organic Halogens 

X Sulfur - 
- X Ignitability 

X Cation Exchange Capacity - 
X Sulfide - 

X Chemical Oxygen Demand - 
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Section 4.0 - Project Organization and Responsibility 

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

of the GQAPP. 
are listed below: 

Site-specific designated personnel and their responsibilities 

Site Haniager: 
T d Task 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. Procedures 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. 
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 

All analytes (including field parameters), sample 

Section 6.0 -- Fieldwork and Sampling Procedures 

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

No Hodifications 
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Analyte Hedia Hethod No. A P C DL 

Laboratory Screening Analyses* 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Eydrocarbons 

Laboratory bnalyses 

Gross Alpha 
Gross Beta 
Gamma Scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides 6 PCBs 
Dioxins 
Organophosphorus Pesticides 
Herbicides 

Total Recoverable 
Petroleum Hydrocarbons 

TAL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 

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

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

s/w 

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

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

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

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

EPA 900 N/M 
EPA 900 TBD 
EPA 901.1 TBD 
EPA 8240/624 N/M 
EPA 8270/625 N/M 
EPA 80801608 N/ M 
EPA 8280 TBD 
EPA 8140 N/M 
EPA 8150 

(modified)/509B N/M 

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

N/M 

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

N/M N/M 

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

EPA 6010 
EPA 6010 
EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

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

, .  , i I . .  . , 
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Analyte Hedia Hethod No. A P C DL 

Cobalt 
Copper 
Iron 
Lead 
Hagnes ium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thalli urn 
Tin 
Vanadium 
Zinc 

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

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

Demand 

Sulfur 
Igni tabili ty 
Cation Exchange Capacity 

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

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

S 
s/u 
S 

EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 
EPA 6010 
EPA 6010 
EPA 7471/7470 
EPA 6010 
EPA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 282.2 
EPA 6010 
EPA 6010 

EPA 9010/335.2 
EPA 376.1 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

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

EPA 1010 
EPA 9081 

ASTM D-129-64 

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

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

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

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

w n  

75-125 

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

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

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

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

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

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

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

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

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

95% 100mg/kg 
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bndlyte Media Method No. A P C DL 

Field Parameters 

W 150.1 N/M N/H N/M N/M 
W 120.1 N/M N/M N/M N/H 

Pa 
Specific Conductance 
Temperature W 170.1 N/M N/M N/M N/H 
Dissolved Oxygen W EPA 360.1 N/M N/H N/M N/M 

Notes: S = Soil and/or sediment 
W = Groundwater and/or surface water 
N/H P 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. 

Section 7.0 - Sample Custody 

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

No Hodifications 

Section 8.0 - Calibration Procedures and Frequency 

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

No Modifications 
8 

[NASP)U88000:T0481 

... 



Group/Site Nos.: J/3 
Site Name: 
Revision No.: 1 
Date: 3/23/92 
Page No. : 10 of 12 

Crash Crew Training Area 

Section 9.0 - Analytical Procedures 

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

Modifications to 

No Modifications 

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/Date Description 

To Be Determined 
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Preventive Haintenance 

enance procedures are presented in Section 13-.0 of the 
nodif ications to these procedures are described below: 

No Modifications 

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

GQAPP . 

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

Modifications to these pr-cedures 

No Modifications 

Section 15.0 - Corrective Action 

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

No Modifications 

Section 16.0 - Quality Assurance Reports to u e m e n t  

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

No Modifications 



Group/Si te Nos. : 513 
Site Name: Crash Crew Training Area 
Revision No.: 1 
Date: 3/23/92 
Page No. : 12 of 12 

Appendix A - Additional Personnel Biographies 
Personnel assigned to this site investigation whose biographies do not appear 
i n  the GOAPP are listed below; biographies for these s i te  personnel are 
presented on the following pages. 

[NASP)UE8000:T0481 
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&so statu. 
Scientific I a n  C o m a  B a r  stat- I Q M C ( 0 C  C M )  wsms mabitat 

FISHES 

Atlantic atucgoon 
Crystal dartor 
Iacolquin dartor 
Salt.macsh topmihnow 
Alligator gar 
Rivor rodhorso 

n ssc 
U T 
U ssc 
P ssc 
U ssc 
U ssc 

UR 2 Gulf coast, oatuarino 
UR 2 ?rash wator 

rrosh wator 
Salt, frosh, brackish wators 
Brackish, trosh, salt watoc 
rrosh wator 

Aciponsoc oxychynchus 

Ethoostoma hiatrio 
Fundulus jonkinsi 
Lopisostous spatula 
Hoxostoma cacinatum 

Auocrypta aspc011a 

AHPHIBIANS AND REPTILES 

Alligator mississippionsis 
carotta carotta carotta 
Chelonia mydas mydas 
Dermocholys coriacoa 
Drymarchon corais coupori 
Erotmocholys imbricata 
Gophorus polyphorus 
Graptomys pulchca 

--- 
A~orican Alligator 
Logqorhoad turtlo 
Groon turtlo 
Loathorback turtlo 
Eastorn indigo snako 
Hawksbill turtlo 
Gophor tortoiso 
Alabama map turtlo 

B 
n ?  
m ?  
n 
P 
H ?  
P 
U 

ssc 
T 
E 
E 
T 
E 
ssc 
ssc 

T(S/A) 
T 
E 
E 
T 
E 
UR 1 

Swampa, marrhos, ponds 
Harino, coastal 
Harino, coastal 
Hatino, coastal 
Opon aroas noac wator 
Hatino, coastal 
Sandy coastal plains 
Swamps, stroams, 8arsh.8, 
ponds 
Hatino, coastal 
Sand hill couunitios 
Swamps, marshos, ponds 

Atlantic ridloy 
Florida gophor frog 
Alligator snapping 

turtl. 

n ?  
P 
SR 

E 
ssc 
ssc 

E 
UR 2 
UR 2 

Lepidocholys 
Ran. aroolatr aosopus 
Hacroclomys tommincki 
- 

UR 2 Torrostrial habitats 
E Boach dunoa 

Florida mink 
Pocdido Itoy boach 

Uost Indian manatoo 
mous. 

U 
N/A T 

Hustola vison lutonsis 
Poromyscus polionotus 

trissyllopaia 
Trichochus manatus 

latirostris 

-- 
E Atlantic and Gulf Coasts n E 

N/A T UR 2 Titi swamps Ursus amoricanus floridanus Florida black boar - 



CJ 
I 

W 

Ilabitat 

BIRDS 

charadrius molodus 

Dondroida dominica 

Dondroica kirtlandii 
Haomatopus palliatus 
Egrotta rufoscons 
Egrotta caoruloa 
Egrotta thula 
Grus canadonsir pratonsir 
- ralco porogrinus tundrius 

. Charadrius aloxandrinus 

stoddardi 

- 

talco sparvorius paulus 
Hao~atopus palliatus 
Haliaootus loucocophalus 
Pandion haliaotus 
Palocanus occidontalis 
Picoidos boroalis 

Vo rmivo r a bachmani i 
C.ampophilus principalis 

Storna antillarum 
yctoria amoricana 
Rostrhamus sociabilis 

INVERTEBRATES 

Copris gophori 

Pipinq Plovor P 
Snowy plovor P 
Stoddard's yollow- e-u 

Kirtland's varblor U 
Aaocican oystorcatchmr U 
Roddish oqrot P-u 
Littlo bluo horon e-u 
Snowy ogrot e-u 
rlorida sandhill crano U 
Arctic poroqrino U 

throatod warblor 

falcon 
Southoastorn kostrol R 
Aaorican oystorcatchor P-U 
Bald oaglo P-u 
Osproy R 
Brown polican R 
R~d-cockad~d e-u 
woodpockor 
Bachmann's warblor U 
Ivo cy-bil lod U 
woodpockor 
~ o a s t  torn U 
Wood stork U 
Snail kit. U 

Scarab bootlo P 

T 
T 

E 
ssc 
ssc 
ssc 
ssc 
T 

E 

T 
ssc 
T 

SSC 
ssc 
T 

E 

E 

T 
E 

S 

T 
UR 2 
UR 2 

E 

UR 2 

T -. 

u R 2  

E 

AC 
E 

E 

E 

E 

E 

UR 2 

Opon dry, sandy boachos 
Opon dry, sandy boachon 
Woodod habitats 

Woodod habitats 
Coastal habitats 
Croshwator/coartal wotlands. 
~roshwator/coastal wotlands 
Froshwator/coastal wotlands 
Croshwa to c YO t lands 
Wintors on coasts 

Opon pin. forasts, cloarings 
Opon coastal boachos 
Pin. forosts/coastal habitat 
Roar wator 
Hangrovo troos, coasts 
Cavity nosts/old pin. stands 

Woodod habitats 
Woodod habitats 

Coastal habitats 
Fr~shwator/coastal 
Proshwator/coastal 

wotlands 
wotlands 

Associatod w/Gophoc Tortoiso 
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Scientific n u .  
Bas. status 

..bitat C o w n  m a r  status FGIVIC(or P M )  US- 

Chrysopsis gossypina 
cruisoana 

DCOSOr8 intormodia 
Epiqaoa copons 
Kalmia latifolia 
Lilaoopsis carolinonris 
Liliua iridollao 
Pinguicula planitolia 
Polygonolla aacrophylla 
Rhododondron austrinum 
Sarraconia loucophylla 
Sarcaconia 
stowartia ulacodnodcon 

Cruiso's goldon-astor P 

Spoon-loavod sundow R 
Trailing arbutus U 

Mountain hut01 U 

Carolina Lilaoopsis R 
Panhandlo lily U 

Chspman's buttorwort U 

Largo-loavod jointwood R 
Orango araloa U 

Whito-top pitchorplant R 
swoot pitc!~orplant u 
Silky caaollia U 

E 

T 
E 

T 

E 
RE 
T 
E 
E 
E 

E 

UR 1 

UR 2 
UR 2 
UR 2 
UR 1 
UR 5 

- .  

UR 2 

Coastal dunos 

Aquatic habitats 
Dry, acid. sandy soil 
Rich, moist, shady woods 

Black, mucky soils 

Sand pino-oak scrub 
Hoist, woody habitats 
Opon acid bogs 
Acid bogs/slash pin. woods 
~lopos o t  woodod ravinos 

E = 
T I 

UR 1 = 

UR 2 = 
UR 5 = 

FDA - 
F G M C  - 
USFWS - 

Endangorod 
Throatonod 
Undor roviow, f o r  Fodoral listing with substantial ovidonco in oxistonco indicating at l o a s t  SODO 
dogroo of biological vulnorability and/or throat. 
Undor roviow, insufficiont biological data availablo. 
Candidato spocios, but taxa has provon to bo mor. widosproad than was ptoviously boliovod and/or 
thoso rpocios that a r o  not subjoct to any idontifiablo throat. 
Florida Dopartmont of Agriculturo. 
rlorida G a m  and Froshwator Fish Coaaisrion. 
U.S. Fish and Wildlit. Sorvico. 



npp.ndix C (Coat.) 

Bar. = 
R = Ilosidoat. 
M = Migrant. 
S R  = Suspoctod roridoat. 
P = Pornriblo rosidont duo t o  available habitat; rucvoy roquirod. 
U = Unknown, rurvoy roquirod. 
MIA = not oxpoctod t o  occur on tho m s  Ponsacola f a c i l i t y .  

Status of spocior on tho IIU Poarac01a f a c i l i t y .  
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14.2 Phase I1 -- Characterization 
The primary objectives of the Phase I1 field investigation are as 
follows : 

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

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

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

The actual Phase I1 sampling locations, especially with respect to the 
Phase I locations, will primarily be a function of how uniform the Phase 
I results were with respect to contaminant type, magnitude, and 
distribution across the site. 

Phase 11 investigation of sites 3 and 19 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. 
aquifer testing will be performed. 

Air sampling will be conducted only if 
In addition, limited 

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

During the Phase I1 investigations of sites 3 and 19, which are covered 
by RCRA requirements, at least one sample per contaminated medium will 
also be analyzed for Appendix IX parameters (40 CFR, Part 264) .  These 
samples will be collected from the area of highest contamination for 
each medium as determined during the Phase I investigation. 
Appendix IX samples may be required depending on the extent of 
contamination detected. 

Additional 
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No. of Dupli- Trip Fimld Rinaatm Proaorvat vm Analyticp 
Medium Samplma cat.. Blanks. Blankm Blanks Blanka Total. suitm" 

soil. 27 3 2 1 2 

Qroundwator 5 1 . 1  m 1 

1 36 A 
( 6 )  C 

m 8 A 
( 2 )  B 

TOTAL 32 4 3 1 3 1 4 4 ( 0  

No. Of Dupli- Trip Flmld Rinaatm Proaorva ivo Anal Eli t cal 
Medium Sarp1.m eatos Blanks. Blank. Blanka Blanks ' Total. Suit. 

soil 

Qroundwator 3 1 1 m 1 

TOTAL 18 3 2 1 2 1 

'Trip blank. will bo analyxmd for  Targot Compound Liat (TCLI volatilo organic eompounda only. 

bPro..rvativo blank. will bo analytmd for TCL volatilm organic corpounda, total cocovmrablo 
hydrocarbona, total TCL w t a l a ,  and cyanid.. 

CAnalytical auito dosipnationa at. as follow.: 

A = TCL volatilo organic compounda-plua xylono and kotonaa, TCL baam/noutral and acid oxtractablo 
organic corpounda, TCL pmsticidos and PCBa, total rocovorablo hydrocarbona, TCL ~otala (total 
If..., unfiltmrodl and disaolvmd.li.o., ~illiporo-filtormdll, cyanid., total organic carbon, 
hardnmsa (watmr only), and alkalinity (wator only). 

B = total auapondmd solids, total Kjmldahl nitrogon, aamonia nitrogon, orthophoaphato phoaphorus, 
diaaolvmd oxygon (in fiold), 5-day biological oxygmn dmrand (BOD5), and chmmical oxygon dmmand 
(COD) * 

C = pR, alkalinity, porcmnt moiaturo, grain air., BTU eontont, aah eontont, total organic haloqmna, 
aulfur, ignitability, and cation oxchangm capacity. 

dSpocific conatitumnta oneomparrod by tho various ehomical groupa includod within tho abovo-liatod 
analytical auitoa arm idmntifimd in Tablms 9-5 through 9-13 of tho Gonoris Quality Aasurancm Projmct 
Plan. 

*Tho nurbmr of aamploa shown in paronthoams will bm analyzmd for thm additional parammtmrs indicatmd. 

m = Uot roquirod. 
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14.2.1 Biota Sampling 
The need for formal biological sampling will be based on the results of 
the Phase I habitat/biota survey and analytical screening results. 
biological sampling is required, a separate biological sampling plan 
will be prepared which outlines sample locations, sampling metho- 
dologies, analytical parameters, etc. 

If 

14.2.2 Soil Sampling 
Tentative locations and numbers of soil samples for Phase I1 are 
presented in Figure 14-2. 
locations will be determined based on the results of Phase I. For 
planning purposes, three soil samples are assumed at each boring 
location. Figure 14-2 presents nine tentative boring locations for Site 
3 and five tentative boring locations for Site 19. 
total of 27 soil samples are projected for Site 3 and a total of 15 soil 
samples are projected for Site 19. 

The actual number of soil samples and their 

Consequently, a 

Soil samples will be collected in discrete intervals using a split-spoon 
sampler powered by a drill rig. 
collected for each of the following depth intervals: 
to 2.5 feet, then every 2.5 feet to the water table assumed to be at 5 
feet. All sampling, compositing, and lithologic logging will be 
performed in accordance with sections 6.6 and 6.7 of the GOAPP. 

A composite soil sample will be 
0 to 0.5 feet, 0.5 

Equipment decontamination will be performed between soil sampling 
intervals as discussed in 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. 

14.2.3 Shallov Honitoring Well Installation and Development 
Tentative locations for each of the eight Phase I1 monitoring wells are 
presented in Figure 14-2. 
installed on Site 3 and three new shallow monitoring wells will be 
installed on Site 19. 
exact sampling locations will depend upon the Phase I Field Screening 
results . 

Five new shallow monitoring wells will be 

As with the soil samples proposed for Phase 11, 
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Figure 14 2 TENTATIVE SOIL BORING AND SHALLOW MONITORING WELL 
LOCATIONS SITES & PHASE:It 
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Shallow monitoring wells will be installed using the hollow stem auger 
method described in Section 6.7.2.1 of the GQAPP. Each of the shallow 
monitoring wells will be installed to a depth of approximately 15 feet 
and will be constructed using two-inch PVC casing, and will bracket the 
water table with 10 feet of 0.01-inch slotted screen. A detailed 
discussion of standard monitoring well construction practices is 
provided in Section 6.7.3 of the GQAPP. 

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

All equipment used in 

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 in order to expedite 
the overall investigation schedule. 

14.2.4 Groundvater Sampling 
Groundwater samples will be collected from the eight newly installed 
shallow monitoring wells on sites 3 and 19. 
5 groundwater samples will be collected from Site 3 and a total of 3 
groundwater samples will be collected from Site 19. Prior to sample 
collection each well will be purged using the methods described in 
Section 6.8.1 and 6.8.2 of the GQAPP. Samples will be collected 
according to the methods provided in Section 6.8.3 of the GQAPP. 

During Phase 11, a total of 

14.2.5 Eydrologic Assessment 
Well head elevations will be surveyed for all newly installed monitoring 
wells. 
described in Section 14.1.4 of this work plan. 

Water levels will be measured in all wells following procedures 

Limited aquifer testing will be conducted on all newly installed and 
existing monitoring wells. 
short-duration specific capacity tests during the development of the 
newly installed monitoring wells and slug or specific capacity on the 

These will consist primarily of performing 
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a 
existing monitoring wells. 
particularly useful for deriving first estimates of aquifer hydraulic 
properties (i.e., hydraulic conductivity, transmissivity). 

Specific capacity and slug tests are 

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

Slug testing 

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

A 

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

If formal air sampling 
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