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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 Army Rubble Disposal Area (Site 
4), the Borrow Pit (Site 5), the Fort Redoubt Rubble Disposal Area (Site 
6), and the Brush Disposal Area (Site 16) 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 in January 1989. 

E & E has developed a phased approach for performing the NAS Pensacola 
site investigations. 
identifying the principal area(s) and primary contaminants of concern at 
a site, thereby providing a mechanism for focusing the sampling and 
analytical efforts during subsequent phases of the investigation. 
I1 (Characterization) is directed toward the formal confirmation and 
quantification of the full spectrum of site contaminants (if any), 
thereby allowing determination whether further investigation is 
warranted. Thus, the necessity of implementing phases I11 and IV 

Phase I (Field Screening) is directed toward 

Phase 

(Extent Delineation) will be dependent on the results of phases I and 
11. Phases I11 and IV, if required, will be directed not only toward 
fully identifying the horizontal and vertical extents of contamination, 
but also toward providing the quantitative data base necessary to 
support the screening and evaluation of potential remedial alternatives. 
The main objectives/advantages of this phased approach are as follows: 
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o Efficient identification of those sites where environmental 
contamination has actually occurred as a result of past 
and/or present operations, thereby allowing non- 
contaminated sites to be eliminated from the program in the 
most environmentally sound, cost-effective, and timely 
manner possible; 

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

o Early screening of potential 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 will therefore comprise a full-scale Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) 
Remedial Investigation (RI)/Feasibility Study (PS). For simplicity, the 
investigations for all NAS Pensacola sites will be referred to as 
contamination assesseentlremedial 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. 
[bless a determination is d e  that an R I  is required for a site, the 
tasks described in this vork plan d e r  the sections "Grouudvater 
Ibdeling, a Vreatabili ty Study, a "Baseline Risk Assessment, a and 
"Feasibility Study" will not be required.) The final results of site 
investigations that require work beyond Phase I1 will be incorporated 
into an R I  report, which will provide all the information necessary for 
the development and completion of an FS. 

The final 

If 
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2. SITE DESCRIPTION 

2.1 
Site 4 occupies an approximately 150- by 800-foot area located southeast 
of Forrest Sherman Field and immediately north of Building 3260 (see 
figures 2-1 and 2-2). 
comprises buildings, concrete pads, and a roadway. The southern portion 
of the site has been developed and includes a portion of Building 3581, 
Building 3578, and a large concrete pad. 
contains two small buildings (buildings 2657 and 1994), and the 
remaining area is undeveloped and vegetated with grass. 
elevations at the site average 30 feet above mean sea level (MSL). 
Surface soils are sandy and well drained. 
most likely directed from the paved areas into ditches that are found 
along the roadways. 
nonpaved areas. 
vicinity of Site 4; however, municipal supply well No. 3 is located 
approximately 1 mile east-northeast of the site. The nearest surface 
water body is Sherman Inlet, located approximately 2,000 feet south of 
the site. Pensacola Bay is located approximately 2,200 feet southeast 
of the site. 

Site 4 - Amy Rubble Disposal Area 

The area immediately south and east of the site 

The northern portion of Site 4 

Surface 

Surface runoff at the site is 

Rapid precipitation infiltration occurs on the 
There are no groundwater monitoring wells in the 

2.2 Site 5 - Borrow Pit 
Site 5 is located southeast of the korrest Sherman Field eastern end 
zone and immediately east of Building 3221 (see figures 2-1 and 2-3). 
The site occupies an area approximately 650 by 800 feet and is bordered 
on the north and the south by wooded areas and on the east by NAS 
Pensacola Site 6 (Fort Redoubt Rubble Disposal Area). The entire Site 5 
area is unpaved and sparsely vegetated. Surface soils consist mainly of 
well drained quartz sands. Land surface elevations around the perimeter 
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of the site are approximately 30 feet above MSL. 
reconnaissance team estimated that the borrow pit was approximately 1 
foot below natural grade; consequently, surface elevations in the borrow 
pit may be slightly less than around the perimeter. 
preliminary site reconnaissance team was unable to determine general 
site slope, it is likely that surface runoff is retained on site due to 

the borrow pit depression. 
the vicinity of Site 5; however, municipal supply well No. 3 is located 
approximately 1,000 feet southeast of the site. The nearest surface 
water body is Pensacola Bay, which is located approximately 0.5 mile 
south of Site 5. 

The E 6 E site 

Although the 

There are no groundwater monitoring wells in 

2.3 
The Fort Redoubt Rubble Disposal Area is located approximately 2,000 
feet southeast of the easternmost extension of Forrest Sherman Field 
(see figures 2-1 and 2-3). The site occupies an area which measures 
approximately 450 feet by 1,650 feet and is bounded by the Southeast 
Drainage Ditch to the north, heavily wooded areas to the east and south, 
and NAS Pensacola Site 5 to the west. Concrete and asphalt rubble, 
scrap wood, brush piles, metal, plastic, and other debris cover much of 
the site. Vegetation, consisting of common weeds and grasses, covers 
areas where there is no debris. There are no paved areas on site. Land 
surface elevations at the site range between 25 and 30 feet above MSL. 
Surface soils on site consist of well drained quartz sands. 
runoff from the site is probably negligible given that the surface soils 
at the site are well drained, the site is relatively flat, and rubble 
and debris present on site do not allow for sheet flow. There are no 
groundwater monitoring wells in the vicinity of Site 6; however, 
municipal supply well No. 3 is located approximately 800 feet southeast 
of the site. The nearest surface water body is Pensacola Bay, which is 
located approximately 0.5 mile south of Site 6. 

Site 6 - Fort Redoubt Rubble Disposal Area 

Surface 

2.4 Site 16 - Brush Disposal Area 
Site 16 occupies approximately 30 acres of a sparsely vegetated open 
field immediately northeast of the Forrest Sherman Field eastern end 
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zone (see figures 2-1 and 2-4). The site is bordered on the north by an 
arm of Bayou Grande, on the east by woods and on the south by more open 
fields. 
located in the northeast quadrant of the site. 
drains the eastern portion of the site. 
however, in the immediate vicinity of the drainage ditch and Bayou 
Grande, the site slopes toward these surface water bodies. 
elevations on site are approximately 20 feet above l4SL. 

are mainly composed of well drained quartz sands. There are no 
monitoring wells in the vicinity of Site 16; hovever, municipal supply 
well No. 3 is located approximately 2,500 feet southeast of the site. 
The nearest body of surface water is Bayou Grande, which borders the 
northern edge of Site 16. 

A small drainage ditch which empties into Bayou Grande is 
This ditch most likely 

The site is relatively flat; 

Land surface 
Surface soils 
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3. SITE HISTORY 

3.1 
In the early 1950s the old U.S. Army (Army) barracks at Fort Barrancas 
were demolished. The rubble, which included timber, pipes, mattresses, 
and other wastes, was disposed of at Site 4 (Naval Energy and 
Environmental Support Activity [NEESA] 1983). 

Site 4 - Army Rubble Disposal Area 

In June 1983, an Initial Assessment Study (IAS) of 29 potentially 
contaminated sites was completed by NEESA at NAS Pensacola. 
investigators conducted field inspections, reviewed historical records, 
and conducted personnel interviews to determine whether Site 4 presented 
a threat to human health or the environment. In the IAS report, NEESA 
concluded that Site 4 had not been a site of hazardous waste disposal, 
that the materials disposed of on site had not been incinerated, that 
the site did not pose a threat to human health or the environment, and 
that further investigation of the site was not necessary. 

NEESA 

To date, no samples have been collected at Site 4 and no further 
investigation of the site has occurred. 

3.2 Si te  5 - Borrow Pit 
In 1976 the Borrow Pit was cleared and soils were removed €or use as 
cover material at the Sanitary Landfill (Site 1) located approximately 
1 mile to the northeast (NEESA 1983). 

Site 5 was one of the 29 sites included in the IAS investigation (see 
Section 3.1). Based on interviews of personnel, field inspections, and 
a review of historical records, NEESA determined that no hazardous waste 
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had been disposed of on Site 5, the site did not pose a threat to human 
health or the environment, and further investigation of the site was 
unnecessary. 

During a preliminary site reconnaissance conducted in January 1989, 
E & E team members noted that the site remained unvegetated. Samples 
have never been collected at the site and no further investigation of 
the area has occurred. 

3.3 Site 6 - Fort Redoubt Rubble Disposal Area 
Between 1973 and 1982, Site 6 was used for the disposal of concrete and 
asphalt rubble, scrap wood, brush, metal, plastics, and other debris 
(NBESA 1983). 
investigation of the site and reported that building rubble containing 
asbestos also may have been disposed of at the site. 
findings, NEESA reported that any asbestos-laden materials present at 
the site were buried and that no other hazardous substances were ever 
disposed of on site. Consequently, NBESA concluded that the site did 
not pose a threat to human health or the environment, and no further 
investigation of the site was necessary. 

In 1983 as part of the IAS, NEBSA conducted a historical 

Based on their 

Environmental samples have never been collected at Site 6 and no further 
investigation of the site has occurred. 

3.4 Site 16 - Brush Disposal Area 
The Brush Disposal Site was used between the late 1960s and 1973 for the 
dispcc:; 
report (see Section 3.1)? NEESA reviewed aerial photographs taken prior 
to 1951. 
used by the Army for garbage incineration and ash disposal. 
no evidence of any chemical usage by the A n y  during the time they 
occupied the base. 
during the same investigation revealed that only brush, tree limbs, and 
levera1 pieces of metal were present at the site. 
not state the source of the metal waste. No evidence of hazardous waste 
disposal was found at Site 16. 

af pruning and tree trimming refuse. As reported in the IAS 

This review indicated that a portion of the site may have been 
NEESA found 

A visual inspection of the site conducted by NEESA 

The IAS report does 
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A preliminary site reconnaissance conducted by E & E in January 1989 
revealed that all refuse had been removed from the site, leaving no 
evidence of prior disposal practices. However, during a subsequent site 
visit in March 1990, E & E personnel observed burned and charred debris 
along the drainage ditch located on the site. 

To date, no samples have been collected at Site 16 and no other 
investigations have occurred. 
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4. CLIMATOLOGY 

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' F in the winter to 
more than 102O F in the summer. Thunderstorms occur during 
approximately half the days during the summer months and can cause a loo 
to 20° F drop in temperature within only a few minutes (Wolfe -- et al. 
1988). 

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 seven inches per month) and lowest during spring and fall 
(averaging four inches per month; Kennedy 1982). High intensity 
thunderstorms are common, producing as much as 3 to 4 inches of rainfall 
during a single hour. Evaporation rates are also highest in the summer 
months; therefore, potential recharge from heavy summer rains is 
reduced. Spring and fall rains are generally less intense but longer in 
duration, producing less surface runoff and higher rates of infiltration 
and net recharge. 

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

Prevailing winds are northerly during the winter and 
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the coast, commonly known as the sea-breeze effect (Flood and Associates 
1978). Hurricanes and tornadoes are infrequent but can cause 
substantial damage to the nearshore environment. 

passed within 50 miles of Pensacola since 1980. 
Six hurricanes have 

recycled paper 
03OQCl8 
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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 
9.1.1 Terrestrial 

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

The sand pine scrub community is a more upland coastal community 
characterized by coastal dune formations from an older geologic age with 
deep, fine, white sand substrate and the plants Pinus clausa (sand 
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pine), Quercus spp. (scrub oak species, geminata, champanii, myrtifolia, 
and inopina), Cladonia species, and Ceratiola ericoides (rosemary). 
This community type has been ranked by F'NAI 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 (Wolfe -- et al. 1988). 

This COMunity type can have 

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

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

Primary overstory vegetation is 

Sandhill communities are found in dry soils which are lower in fertility 
than flatwoods soils. The overstory of this community type is dominated 
by Pinus palustris (longleaf pine), Quercus laevis (turkey oak) ,  - Q. 
aarilandica (bluejack oak), - Q. stellata (post oak) ,  and - 0. falvata 
(southern red oak) .  The understory is dominated by Diospyros virginiana 
(wild persimmon) and Crataegus lacrimata (Pensacola hawthorn). 
abundant herbaceous plants found in moist areas are Pteridium aquilinum 

The more 

(bracken fern) and Aristida stricta (wire grass). These habitats were 
verified with walk-through surveys and ground truthing by the Navy in 
Uarch 1986 (Navy 1986). 

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

Much of the geological material 

In combination with high 
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annual rainfall, this geologic condition causes the formation of small 
areas of perched groundwater. 
groundwater seepage escapes into well-defined stream channels called 
steepheads as found near Site 30. 
of perched groundwater conditions results in the formation of wetland 
bogs, as fwnd near Sherman Field. 
characterized by herbaceous plant species as described in the sections 
above for flatwoods and sandhill communities. Most of these communities 
and other vegetative communities east of Sherman Field have been 

considerably altered by development on the base that has changed surface 
and/or groundwater flow (NEESA 1983). 

In areas with relatively steep slopes, 

In gently sloping areas, the presence 

Wetland or seepage bogs are 

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

Associated species include 

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

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

In areas unaffected by 

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

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

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

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

Because of the large number and diversity 

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

During the 1986 survey conducted by the Navy, 

A recent check of the FNAI files confirms 

Any contamination of surface water 

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

Little is known of the flora and fauna inhabiting the 

-- 

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

The habitat type is usually dominated by 

A biota survey of these and other potential habitat areas 

5-4 

0 9 c c! c L 0 recyc,d paper [Bold items enclosed in brackets denote 
clunges to last version of documem*' Ond mwrnnmcn' 



Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. 
primarily of Thalassia testudinum, Syringodium filiforme, and Halodule 
beaudettei. Seagrass beds in the area surrounding the facility have not 
been historically mapped, and very little is known of their composition, 
locality, or areal extent. 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. 
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. Examination of the zooplankton data 
results in the same conclusions. It should be pointed out that any 
contamination entering Pensacola Bay from either groundwater or surface 
water sources may be accumulated in the invertebrate larvae that 
predominate most estuarine water bodies. 

The only existing study of the phytoplankton and zooplankton 

The phytoplankton has been characterized as low 

This study is very limited by the fact that 

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

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

FDRR samples collected 

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

A complete comparison of 

However, the 

Fish and Shellfish. 
bony fish species and seven cartilaginous fish species (Cooley 1978). 
The 13 most abundant species were spot (Leiostomus xanthurus), pinfish 
(Lagodon rhoaboides), Atlantic croaker (Hicropogonias undulatus), gulf 
menhaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli), 
longspine porgy (Stenotus caprinus), silver perch (Bairdiella 

Early studies of Pensacola Bay have identified 180 

chrysoura), southern hake (Urophycis floridana), inshore lizardfish 
(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout 
(Cynoscion arenarius), and spotted hake (Urophycis regia; Heil 1988). 

Fish diversity was highest in the more saline 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 

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

removed. 
Big Lagoon along the southwest portion of the facility. 

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

The nearest seagrass beds to the NAS facility are located in 

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

A moderate amount of commercial fishing 

Other less important commercial fish caught were 

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

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. 

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

The 

Although no surveys of marine mammals have been conducted, it can be 
assumed that they 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 FNAI (1988b) of the NAS Pensacola 
facility (see Appendix C). Most of these plants were found in the area 
around Sherman Field and habitats to the west. Any site remediation 
and, more importantly, any assessment of environmental endangerment must 
consider the water level requirements of rare and endangered plant 
species, the foraging activities of birds in the waters surrounding the 
NAS Pensacola facility, and nesting and feeding animals on the facility 
grounds. 

A number of threatened and 

A total of 57 occurrences for six plant species were 

Complete biotic surveys may be necessary to determine the 
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presence of threatened or endangered species and potential pathways of 
contamination to these species. 

5.2 Site-Specific Biological Resources 
Site 4 has been cleared of most vegetation to facilitate the construc- 
tion of buildings, concrete pads, and a roadway. The few undeveloped 

areas support grass, which is periodically mowed, and scattered trees. 
Based on a review of National Wetland Inventory (NWI) maps, no wetlands 
are present on the site. The FNAI reports three occurrences of large- 
leaved jointweed (Polygonella macrophylla) in an area of sand pine 
located east of the southern extension of San Carlos Road, adjacent to 
the eastern boundary of Site 4. 
habitat on and adjacent to the site for nesting, feeding, or as a travel 
corridor to the forested and emergent wetlands surrounding Sherman Inlet 
to the south. Typical biota include killdeer, grackles, mockingbird, 
field mice, snakes and lizards in the open area and bluejay, mourning 
dove, wrens, squirrels, and rabbits in the forested area. No aquatic 
habitats are present on Site 4. 

Various wildlife species utilize the 

Site 5 is almost entirely open land bounded by forested areas to the 
northeast and south. 
grasses and weedy species; the forested portion is dominated by sand 
pine (Pinus - Clansa). 
tortoise and large-leaved jointweed, and, in fact, two occurrences of 
large-leaved jointweed have heen documented by FNAI directly south of 
the southern boundary of the site. 
birds as ruforis-sided towhee, brown thrasher, and eastern phoebe, along 
with squirrels, rabbits and other small mammals, snakes, lizards, 
tortoises, and frogs. Fauna typically utilize the habitat for foraging, 
nesting, and traveling between the open area and the forested portion on 
and adjacent to the site. 

The open area supports sparse populations of 

The forested habitat appears suitable for gopher 

The forested area supports such 

No wetlands have been identified on Site 5 from NWI maps. However, a 
small emergent wetland is located approximately 150 feet southeast of 
the southeastern corner of Site 5 and is contained within Site 6. No 
aquatic habitats exist on Site 5. 
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Site 6 consists of a disturbed area with abundant rubble and debris 
surrounded by a region dominated by sand pine. 
grasses have become established around the debris. Insects, snakes, and 
rodents may utilize the rubble as nesting or den sites. 
including squirrels and rabbits, may leave the forested area to forage 
among the grasses and weeds. Birds such as killdeer and meadowlark also 
prefer to feed in open lands. 
travel corridor between the surrounding forested areas. 
portion of Site 6 appears suitable for gopher tortoise and large-leaved 
join tweed. 

Typical weeds and 

Other animals, 

The disturbed area also serves as a 
The forested 

I Several wetlands are located on and adjacent to Site 6. 
wetland associated with the Southeast Drainage Ditch and a small 
emergent wetland in the southern portion of the site have been 
identified from "VI maps. 
approximately 600 feet northeast of the Southeast Drainage Ditch, the 
northern boundary of the site. Also, a forested wetland is located 
approximately 350 feet north of the northern boundary of Site 6 
(Southeast Drainage Ditch) and is contained within Site 16. 
habitats exist on Site 6. 

A riverine 

A forested/scrub shrub wetland is located 

No aquatic 

Site 16 consists of a combination of open, forested, wetland and aquatic 
habitats. 
populations of grasses and weedy species. Biota, including birds such 
as eastern meadowlark, killdeer, and crow, as well as mice and other 
small mammals, snakes, and lizards utilize this habitat for foraging and 
nesting. 
forested portions on and adjacent to the site. 

The majority of the site is open land dominated by sparse 

The open area also serves as a travel corridor between the 

Forested areas of Site 16 are confined to the northeast and northwest 
corners bordering Bayou Grande and the southeast corner near the 
drainage ditch. These areas support populations of birds, such as 
mockingbird, cardinal, bluejay, and mourning dove; rodents, raccoons, 
and other small mammals; snakes; lizards; frogs; and turtles. 
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Three wetlands have been identified on Site 16 from NWI maps. 
shrublemergent wetland is located in the northeastern corner of the site 
adjoining Bayou Grande. 
the southeastern corner of the site adjoining the Southeast Drainage 
Ditch, which is itself a riverine wetland. Wading birds such as the 
great blue heron, and frogs, turtles, cottonmouths, copperheads, and 
water snakes utilize this aquatic habitat. 

A scrub 

In addition, a forested wetland is located in 

The most important habitat adjacent to Site 16 is Bayou Grande, an 
estuarine open water wetland with a variety of biological resources, 
which forms the northern boundary of the site. Also, a rather large 
forested/scrub shrub wetland is located approximately 400 feet to the 
southeast of the southeast corner of Site 16. 
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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 Mexico 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. 
formation and constitutes the major source of recharge to the underlying 
Sand-and-Gravel Aquifer. 

This direct infiltration limits stream 

There are no naturally occurring perennial streams on NAS Pensacola; 
however, there are approximately 10 naturally occurring intermittent 
streams and numerous artificial drainage pathways which include many 
stormwater outfalls. Discharge is mainly to the south into Pensacola 
Bay; however, some small intermittent streams discharge into Bayou 
Grande to the north from Sherman Field and Chevalier Field (U.S. 

Geological Survey [USGS] 1970a, 1970b). 

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

6.2 Site-Specific Surface Water Hydrology 
Sites 4, 5, and 6 -- No surface water bodies are located on sites 4, 5 ,  
and 6 or in their immediate vicinity. 
Pensacola Bay, which is located approximately 2 , 2 0 0  feet southeast of 
Site 4; 2 ,500  feet south of Site 5; and 2 , 2 0 0  feet south of Site 6. 

The closest surface water body is 

Site 16 -- Site 16 is bordered on the north by Bayou Grande. 
addition, an approximately 400-foot section of the Southeast Drainage 
Ditch extends across the northeastern corner of the site and empties 
into Bayou Grande (see Figure 2- 4 ) .  The ditch apparently drains the 
area around the eastern portion of Forrest Sherman Field. 
is located approximately 4,800 feet south of Site 16. 

In 

Pensacola Bay 
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7. PHYSIOGRAPHY AND HYDROGEOLOGY 

7.1 Physiography and Regional Hydrogeology 

7.1.1 Physiography 
NAS Pensacola is located in the Gulf Coastal Lowlands Subdivision of the 
Coastal Plain Province physiographic division (Brooks 1981). The 5,800- 
acre facility is located on a peninsula bounded on the east and south by 
Pensacola Bay and Big Lagoon and on the north by Bayou Grande. The most 
prominent topographic feature on the peninsula is an escarpment or bluff 
which parallels the southern and eastern shorelines and on which Fort 
Barrancas was built. 
runs north-south just to the west of Chevalier Field. 
escarpment is a nearly level marine terrace with surface elevations of 
approximately 5 feet above MSL. 
located landward of the escarpment, is a broad gently rolling upland 
area with surface elevations up to 40 feet MSL (USGS 1970a, 1970b). 
Sandy soils occur throughout the NAS Pensacola area. As a result, most 
of the rainfall infjltrates 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 

The central part of the peninsula, 

7.1.2 Regional Eydrogeology 
There are three principal hydrogeologic units of importance which under- 
lie 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 approxi- 
mately 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 

In this portion of Florida, the Surficial Aquifer constitutes an 

Aquifer (Southeastern Geological Society [SEGS] 1986). [Based on the 
total dissolved solids (TDS) content of groundvater from wells that tap 
the Sand-awl-Gravel Aquifer in southern Bscambia County (Cl- -- et al. 
1989), the groundvater is classified as C l a s s  G-1 (Hlga 1988b).] 
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). 

The 

Given 

These zones 

Surficial Zone. 
contains groundwater under water table or perched water table 
conditions. 
(Geraghty and Hiller, Inc. (G 5 H) 1984, 1986) indicate that the 
surficial zone ranges in thickness between 40 and 70 feet and consists 
of tan and brown, fine- to medium-grained quartz sand. Depth to the 
water table within the surficial zone is variable depending on location 
and ranges from less than 1 foot near surface water bodies to more than 
20 feet in areas of higher elevation. 
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 

The surficial zone is contiguous with land surface and 

The results of numerous borings conducted at NAS Pensacola 

In general, the direction of 

ft/day (G & l4 1986). Horizontal groundwater flow velocities in the 
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a .  

surficial zone will depend 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 lo-’ to 9.9 x lo-* ft/day. 
permeability zone probably functions as a confining or semiconfining 
unit inhibiting the flow of groundwater between the surficial zone and 
the underlying main producing zone. 
encountered in at least 16 borings at widely spread locations throughout 
NAS Pensacola (G & M 1984, 1986). 
geophysical techniques would be required to confirm its presence at a 
given location, i t  is likely that this unit is ubiquitous at NAS 
Pensacola. Few, if any, wells are open to the low permeability zone at 
NAS Pensacola; thus, no information is available regarding groundwater 
flow direction. 

Thus, the low 

The low permeability zone has been 

Although additional boring or 

Main Producing Zone. 
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 below land surface (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 6 H 1986). 

The bottom portion of the Sand-and-Gravel Aquifer 

The depth at which the 

The principal sources of water for NAS 
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Pensacola are wells located at Corry Field, approximately 3 miles to the 
north. The thickness of the main producing zone can be highly variable; 
however, i t  is estimated to be up to about 100 feet at NAS Pensacola. 
Insufficient data exist for wells open to the main producing zone at NAS 
Pensacola to determine direction of groundwater flov within this zone; 
however, the flow direction is assumed to be generally southward under 
ambient conditions. 
groundwater in this zone to flow toward the wells. 

Pumpage of the supply wells would locally cause 

As a result of the overlying low permeability zone, groundwater within 
the main producing zone occurs under confined or semiconfined 
conditions. At one nested well location on NAS Pensacola (east of 
Building 648) ,  the water level elevation in a well open to the main 
producing zone is approximately 7 feet lower than that in an adjacent 
well open to the surficial zone (G & H 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. 

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 lower permeability. This unit is referred to as the Intermediate 
System. In the vicinity of NAS Pensacola, the top of the Intermediate 
System generally lies within the sediments termed Miocene Coarse 
Clastics or corresponds to the top of the Upper Hember 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). 
is primarily poor to nonwater bearing. 

The entire sequence 
However, relatively thin beds of 

sand which exist within the unit MY yield small quantities of water. 
In the NAS Pensacola area the Intermediate System is approximately 1,100 
feet thick and is composed of the lower portion of the Hiocene Coarse 
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Clastics, the Upper Member of the Pensacola Clay, the Escambia Sand 
Member of the Pensacola Clay, and the Lower Member of the Pensacola 
Clay, all of Miocene Age. 

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

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

7.2 Site Bydrogeology 
Site 4 -- In the immediate vicinity of Site 4, the surficial zone of the 
Sand-and-Gravel Aquifer most likely occurs from land surface to a depth 
of approximately 50 feet BLS. Although no deep borings or monitoring 
wells have been completed in the immediate vicinity of the site, data 
from borings completed at various sites on NAS Pensacola indicate a 
general surficial zone thickness of approximately 50 feet. Furthermore, 
the surficial zone is known to thicken toward the western portion of the 
base. 
borings drilled on NAS Pensacola prior to the 1984 Verification Study. 
Included in this report is information pertaining to a group of borings 
(boring group 10) which were completed approximately 1,500 feet east of 
Site 4. The lithologic description of cuttings from boring group 10 
indicates that the surficial zone primarily comprises tan and brown, 
fine- to medium-grained quartz sand. 
wells in the vicinity of the site, the exact depth from land surface to 
the water table and the direction of groundwater flow are unknown. 
However, the depth to groundwater in the site vicinity is estimated to 
be approximately 15 feet BLS. Furthermore, the proximity of Pensacola 
Bay to the site suggests that the direction of groundwater flow in the 
surficial zone is to the southeast. 

A 1984 G & M report provides drilling log data collected from 

Due to the absence of monitoring 
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As stated above, site-specific lithologic infomation was not available. 
Eovever, 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 a depth of approximately 50 feet BLS 
and extends to a depth of approximately 100 feet BLS (G C H 1984). 
Based on reported lithologic data from boring group 10 (G & H 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. 
groundwater flow within the low permeability zone in the vicinity of 
Site 4 in unknown. 

The direction of 

Based on data from NAS Pensacola supply well No. 3 (approximately 1 mile 
east of the site) and data from boring group 10, it is estimated that 
the top of the main producing zone occurs at approxilately 100 feet BLS 
in the site vicinity. The direction of groundwater flow within the main 
producing zone at this site is not known; however, a generally southward 
flow is expected under ambient conditions. 

Sites 5, 6, and 16 -- In the immediate vicinity of sites 5, 6, and 16, 
the surficial zone of the Sand-and-Gravel Aquifer occurs from land 
surface to depths of approximately 40 to 60 feet BLS. There is no 
site-specific lithologic information available for any of these sites: 
however, several monitoring wells have been installed on Site 1 
(Sanitary Landfili), and, because of its proximity to sites 5, 6, and 16 
(approximately 0.5 mile to the northeast), it is asswed that the 
geology and hydrogeology are similar. 

Based on lithologic information collected during the installation of 
temporary monitoring wells at Site 1, the surficial zone of the Sand- 
--Gravel Aquifer can be characterized as an off-white to yellow, 
reddish brown to brown, fine- to coarse-grained quartz sand that becomes 
an off-white to dark brown, fine- to coarse-grained quartz sand near the 
water table and decreases in grain size toward the south (E 5 E 1991). 
Water table conditions at Site 1 occur at varying depths ranging from 18 
feet BLS in topographically higher areas to less than 1 foot in lower 

7-6 

[Bold items enclosed in brackets denote 
O?OQC28 recycled paper clmngw to last versiop of doammt~'andm"MMn' 



areas (E & E 1991). However, based on this information, the average 
depth to water is estimated to be 15 feet BLS at sites 4, 5, and 6 and 
10 feet BLS at Site 16. Water level data collected from the shallow 
wells installed at Site 1 indicate that groundwater flow in the 
surficial zone is generally to the north-northwest toward North Pond, 
Bayou Grande Pond, and Bayou Grande (E & E 1991). 
direction is also probable at Site 16. 
lie further south and are centered roughly between Bayou Grande and 
Pensacola Bay, it is difficult to estimate the direction of groundwater 
flow for these sites. 

A similar flow 
However, because sites 5 and 6 

Aquifer tests performed on shallow wells at Site 1 (G & M 1984, 1986) 
revealed a hydraulic conductivity of 17.3 ft/day in the surficial zone. 
Assuming a hydraulic gradient of 0.008 and an effective porosity of 0.35 
for the surficial sands, the horizontal flow velocity in the surficial 
zone at Site 1 was estimated to be approximately 140 feet per year (G & 

H 1984). This flow velocity value is probably similar at sites 5, 6, 
and 16. 

Based on the lithologic information collected during the installation of 
deep well numbers 43, 44, and 45 near Site 1, the low permeability zone 
of the Sand-and-Gravel Aquifer immediately underlies the surficial zone 
in the vicinity of sites 5, 6, and 16, and extends to depths of 48 to 
100 feet. 
very thin beds of fine to coarse quartz sand and shell fragments. 
samples collected from this zone during well installation activities 
were tested in the laboratory and displayed vertical hydraulic 
conductivities ranging from 4.25 x to 9.92 x lo-’ ft/day (G & M 
1986). 

This zone primarily comprises gray to dark gray clay with 
Clay 

Based on these vertical conductivities, it generally can be expected 
that the low permeability zone functions to some degree as a confining 
or semiconfining unit, restricting the flow of groundwater between the 
surficial zone and the underlying main producing zone. 
groundwater flow in the vicinity of sites 5, 6, and 16 within the low 
permeability zone is unknown (G & M 1986). 

The direction of 
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Based on deep well data in the vicinity of Site 1, the top of the main 
producing zone would be expected to occur at depths betveen 48 and 100 
feet. The direction of groundwater flow within the main producing zone 
at sites 5, 6, and 16 is not known; however, a generally southward flow 
is expected under ambient conditions. 

recycled paper G 3 0 0 Q 2 9  
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8. PROJECT "AGEHENT PLAN 

The Generic Project Management Plan (GPMP) defines the technical 
approach and schedule as well as the qualifications of personnel who 
will be directing and performing this Contamination Assessment/Remedial 
Activities Investigation. This work plan will incorporate and reference 
applicable technical and schedule sections, as appropriate, and will 
follow E & E ' s  project management guidelines (see Section 22). 
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The Generic Site Management Plan (GSMP) defines the management 
procedures for field activities on both the site and program level. 
management and implementation of all field activities conducted as part 
of the Contamination Assessment/Remedial Activities Investigation of 
sites 4, 5, 6, and 16 will follow the GSMP and any updated versions. 
Data Quality Objectives (DQOs) and all applicable or relevant and 
appropriate requirements (ARARs) have been considered in developing the 
initial phases of fieldwork described here and will be updated and 
revised for any subsequent phases of fieldwork. 

The 
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10. HRALTEANDSAFETYPLAN 

A comprehensive General Health and Safety Plan (GHSP) and individual 

si te-specif ic safety plans ( SSPs; [see Appendix A) J ; have been developed 
to provide readily available emergency information and preventative 
safety measures. 
protocols to be followed during all field investigations at each of the 
(39) sites on NAS Pensacola. 
procedures (e.g., site entry and decontamination); hazard communication 
and training (e.g., safety training, briefings, and documentation); 
safety equipment and instrumentation (e.g., monitoring and personnel 
protective equipment); hazard evaluation by contaminant class (e.g., 
metals and organics); and hazard evaluation for each task (e.g., 
drilling and sampling). The GHSP will be periodically updated, as 
required, during the course of this program. 

The GHSP outlines health and safety procedures and 

The plan includes standard operating 

In addition, the GHSP and the individual SSPs will define the 
toxicological properties and health hazards associated with each site. 
The SSP will include emergency action information pertinent to the 
safety of the field personnel and of the public (e.g., hospitals, 
ambulatory units, poison control centers, fire departments, and 
police/sheriff departments). 
personal safety equipment and will provide recommended site security 
precautions. The GHSP and the SSP will comply with the Occupational 
Safety and Health Administration (OSHA) Guidelines for Hazardous Waste 
Operations (29 Code of Federal Regulations [CFRJ Section 1910). 

The SSP will also identify first-aid and 
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11. QUALITY ASSURANCE PROJECT PLAN 

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

Appendix B)]. 

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

11-1 

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



12. AERIAL PEOTOGRhPH ANALYSIS 

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

For the 

Photographs showing the history of site 

The historical perspective gained by studying aerial 
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13. UTILITIES SURVEY 

Prior to conducting any augering, boring, drilling, or excavation 
activities, E 6 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. This task 
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 
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14. FIBlllVORK HETBoDou)(;y 

14.1 Phase I--Field Screening 
The primary objective of the Phase I field screening investigation is to 
effectively and efficiently focus the Site Characterization (Phase 11) 
and subsequent Extent Delineation (phases I11 and IV) studies. 
field screening phase will employ a variety of field investigation 
techniques, including the collection of samples for laboratory analysis. 
Eowever, the analysis of these samples will be subject to less rigorous 
QA/QC requirements, reflecting the "focusingll objective (as opposed t o  a 

contaminant quantification objective) of this phase. 
screening task will utilize all existing information from preceding 
tasks, including aerial photograph analyses, to adjust the locations of 
the various surveys and sampling locations, thereby achieving optimum 
results. 
discussed in detail in Section 9.1 of the GQAPP. 

The 

Each field 

The objectives/advantages of the field screening methods are 

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

1) sampling of additional media which are not 
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Furthermore, additional data from other site investigations MY become 

available prior to or during the completion of Wasc I activities at 
sites 4, 5, 6, and 16. 
decrease in the scope of work proposed in this work plan. 

This could varrarrt either CUL increase or 

Vhen the data indicate the need-to increase or expand the Phase I scope 
of work, these data ahrll also k evaluated to determine whether it is 
appropriate to collect and analyze any additional suples using WO 
Level IV protocol. 
collection of an additional sample from a specified location a d  aedium 
vi11 provide final inforration-information which may be used to 
determine the nature and extent of contdnation, for risk assesLlltIlt 
pmrposes, or to make a final decision on the site, then the additional 
sample will be collected and analyzed using WO Level IV protocol. If 
the data evaluation indicates t h t  the supling location my be 

optimized folloving receipt and evaluation of all the Phase I data, then 
the DO0 Level IV sampling event n y  be postponed until the evaluation of 
all Phase I data is complete.] 

If the data evaluation clearly indicates that the 

14.1.1 Physical Survey 

14.1.1.1 Overall Physical Reconnaissance 
A field reconnaissance survey will be conducted on and around sites 4, 
5, 6, and 16. 
guides in locating surface fealures. 
regarding surface conditions, stressed vegetation, and surface drainage 
patterns. 

Available aerial photographs and maps vi11 be used as 
Visual inspections will be made 

During the reconnaissance survey, the field team will identify areas 
which present the most suitable conditions for the establishment of grid 
survey baselines. The use of a grid system as part of the Phase I field 
investigation is discussed in the folloving sections. 

The reconnaissance survey team will utilize radiation and air monitoring 
equipment during walkovers of each site area, in accordance with 
sections 6.1.1 and 6.3.2 of the GQAPP. In the event that any [areas 
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with readings above background] are located, the area(s) will be flagged 
and identified on a site map for future reference. 
physical reconnaissance will be mapped in detail and recorded in the 
field logbook. 

All findings of the 

14.1.1.2 JiNu/OVA Surface Emissions 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 organic vapor analyzer (OVA) air monitoring equipment. 
The survey will be conducted in accordance with Section 6.1.1 of the 
GQAPP. 
readings will be recorded in the field logbook. 

Measurements will be made at each established grid point, and 

In addition, 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. 
will be conducted in accordance with Section 6.1.[1] of the GOAPP. 

The air [screening] 

14.1.1.3 Habitat/Biota Survey 
During the physical reconnaissance, an E & E biologist/ecologist will 
determine the on-site terrestrial and aquatic habitats and the surround- 
ing 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. 
on-site habitats identified during the walkover survey.] 
biota survey will be conducted for each site, as well as an evaluation 
of the literature. 

[A map will be generated illustrating the locations of all 
A habitat/ 

14.1.2 Geophysical Survey 
At sites 4, 5, 6, and 16, electromagnetic terrain conductivity (EM-31) 
and magnetometer (Mag) surveys will be conducted. 
surveys will be conducted in the site sampling areas shown on figures 
14-1, 14-2, and 14-3. The survey will be performed in accordance with 

The geophysical 
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field methodologies and data interpretation techniques discussed in 
Section 6.2 of the GQAPP. 

The effort will initially require the establishment of a grid system 
over the study area. 
transects will be established (providing x and y axes) and flagged at 
the specified 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. 
will be based on 50-foot centers at each site. 

To accomplish this, at least two baseline 

The grid spacing 

The EM-31 and Mag surveys will be conducted by obtaining measurements at 
each 50-foot interval grid point. 
alternating grid point locations with a spacing of 100 feet. 

EM-34XL readings will be obtained at 

The geophysical data, in conjunction with other background data, will be 
used to identify anomalous conditions in the landfilled areas; water 
table conditions; the location of potential subsurface contaminant 
plumes; and the horizontal and vertical orientation of contaminant 
plumes, if located. Ultimately, the interpretation of these data will 
be a primary consideration in the development of a rationale for 
determining Phase I and Phase I1 sample locations. 

14.1.3 Analytical Screening 

14.1.3.1 Laboratory Analyses 
Phase I sampling activities for sites 4, 5, 6, and 16 will require 
installation of shallow temporary monitoring wells, groundwater 
sampling, and the collection of soil samples. In addition, surface 
water and sediment samples will be collected at Site 16. 
will be analyzed in the laboratory for analytical screening to 
efficiently and cost-effectively focus subsequent phases of site 
characterization and contaminant extent delineation. Analytical 
screening is addressed in detail in Section 9.1 of the GQAPP. 
Analytical requirements for samples collected in Phase I are shown in 
Table 14-1. 

All samples 
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soil 45 2 

Groundwator 5 1 

TOTAL so 3 

47 A 

6 A 

53 

no. o f  Analyticgl 
Modiur saq1.s Duplicat.. Total suit... 

s o i l ~ c ~  13x1 1 1321 A 

Groundwator 4 1 5 A 

TOTAL 1351 2 1371 

soil 33 1 

Groundwater 5 1 

TOTAL 38 2 

34 A 

6 A 

40 

SITE 16 

no. of Analyt igai 
Modiur Saqlos Duplicatos Total Suit..' 

Soil 1421 2 1441 A 

Sodimnt 3 1 4 A 

Groundwator 5 1 6 A 

Surfaco Wator 2 1 3 A 

TOTAL 1521 5 1571 

14[RASP]uB1000:T0313/513/10 

aAnalytical suit. dosignations a m  as follows: 

A = Volatilo organic compounds, polynucloar atortic hydrocarbons, 
phonols, pesticides and total polychloriaated biphatyls ( P a s ) ,  
total rocovorablo pottolow hydrocarbons (TIPIIS), .ad rotala (total, 
unfiltorod). 

bSp.cif ic constituonts oncoqassod by tho various chorical groups 
includod within analytical suit. A at. idontifiod in tablos 9-1 
through 9-15] of tho Gonoric Quality Assuranco Projoct Plan. 
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The tentative soil boring and temporary monitoring well locations for 
sites 4, 5, 6, and 16 were selected based on the assumption that the 
disposal activities at each of these sites, described above in sections 
3.1 through 3.4, occurred in the general site areas shown on figures 2-2 
through 2-5. 
are located in and across these areas. The tentative sediment and 
surface water sample locations on Site 16 are proposed based on the 
presence of burned and charred debris observed near the drainage ditch 
on this site, described in Section 3.4. 

Thus, the proposed Phase I soil and groundwater samples 

Surface Water -- Two surface water samples will be collected from the 
drainage ditch that crosses the northeast quadrant of Site 16 (see 
Figure 14-3). The samples will be collected using a glass or stainless 
steel beaker. All surface water sampling and equipment decontamination 
activities will be conducted in accordance with sections 6.9.1 and 6.10 
of the GQAPP. 

Sediment -- Three sediment samples will be collected from the drainage 
ditch that crosses the northeast quadrant of Site 16 (see Figure 14-3). 
The sediment samples will be collected from a depth interval of surface 
to 6 inches BLS using a stainless steel corer, Eckman Dredge, or other 
standard equipment as appropriate. 
materials retrieved will be recorded in the field logbook. All sediment 
sampling and equipment decontamination activities will be conducted in 
accordance with sections 6.9.2 and 6.10 of the GQAPP. 

The composition of sediment 

Soil -- It is estimated that 57 soil borings will be completed on the 
Group L sites: 15 on Site 4; nine on Site 5; 11 on Site 6; and (211 on 
Site 16, as shown in figures 14-1, 14-2, and 14-3, respectively. The 
results of the physical and soil headspace surveys will be used to 
adjust the final number and locations of soil borings. At each 
location, samples will be collected and composited over %foot intervals 
( 0  to 5, 5 to 10 feet BLS, etc.] to the water table. Assuming the depth 
to water is approximately 15 feet BLS at sites 4, 5, and 6, and 10 feet 
BLS at Site 16, it is tentatively proposed that a total of [151] soil 
samples will be collected across the four sites. Soil samples will be 
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collected using either a solid stem auger extraction method or a hand 
operated bucket auger. 

[In addition to the soil brings, four composite surface soil samples 
vi11 be collected at Site 5 (see Figure 14-2). 
collected as a composite of five aliquots from vithin a 50-foot dismeter 
ana. 

6 inches. 
b g e n i r e d  to comprise a siogle ample. 
vi11 be performed in accordance vith Section 6.6 of the OaaPP.1 

Each sample vi11 be 

Each aliquot vill be collected at a depth interval of surface to 
For each composite sample, the five aliqmts vi11 be 

All supliog and capogiting 

All soil sampling, corpositing, lithologic logging, and equipaent 
decontamination activities will be conducted in accordance with sections 
6.6 and 6.10 of the GQAPP. 

Groundwater -- Approximately 19 temporary stainless steel monitoring 
wells will be installed around (the Group L sites: five on] Site 4, 
four on Site 5, five on Site 6, and five on Site 16. The results of the 
physical survey and soil headspace surveys will be used to adjust the 
final number and locations of samples. 

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 temporary monitoring wells will be developed as provided in Section 
6.7.5 of the G W P .  
sampled in accordance with Section of 6.8 of the GQAPP. 

Each temporary monitoring well will be purged and 

14.1.4 Eydrologic Assesramt 
The temporary wells 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 these sites. Static water 
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levels will be measured in each well to determine shallow groundwater 
flow direction and horizontal hydraulic gradient. 

In conjunction with the wellhead survey, the elevations of other nearby 
features such as ponds and streams will be established. 

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

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

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

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

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

The proposed Phase I1 sampling locations are designed to focus on any 
areas of contamination that may be identified during Phase I activities 
(see Section 14.1.3.1). 
especially with respect to the Phase I locations, will primarily be a 
function of the Phase I results respecting contaminant type, magnitude, 
and distribution across the site. 

The actual Phase I1 sampling locations, 

Phase I1 investigation of sites 4, 5, 6, and 16 will involve the 
collection of surface water, sediment, soil, and groundwater samples. 
Additional permanent, shallow monitoring wells will be installed. Air 
sampling will be conducted only if warranted by Phase I results. 
addition, limited aquifer testing will be performed. 

In 
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[Every effort vi11 be made to complete the investigation of sites 4, 5, 
6, and 16 during Phase 11. 
of the Phase I investigation, as vel1 as field data and/or observations 
generated during the Phase I1 investigation, vi11 be utilized to adjust 
and/or redirect the Phase I1 efforts in order to rarilixc the amount of 
inforration obtained reganling the horizontal and vertical extents of 
possible contamination at these sites, 
scope of vork ray include, but ray not be limited to: 1) -ling of 
additional media vhich are not already included in this vork plan; 2) 
installation of additional and/or deeper (i.e-, intermediate and/or 
deep) permanent monitoring vells; 3) collection and analysis of 
additional samples from any given medium; and 4) performance of full- 
scale aquifer tests or other studies to further characterize the 
hydraulic properties of the soil or aquifer matrix. 
and/or analysis vi11 not be perfoxmexi on media for vhich the associated 
procedures are not described in the! approved GOAPP. 
additional data from other site investigations ray become available 
prior to or during the completion of Phase I1 activities at sites 4, 5, 
6, and 16. 
scope of vork proposed in this vork plan.] 

To the greatest extent possible, the results 

Adjustments to the Phase II 

Hovever, Sampling 

Furthermore, 

This could warrant either an increase or decrease in the 

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

14.2.1 
One surface water and one sediment sample sill be collected from the 
drainage ditch that crosses the northeastern corner of Site 16 (see 
Figure 14-(4) and Table 14-2). 

Surface Water and Sediment Sampling 

The surface water sample will be collected using a glass or stainless 
steel beaker. 
interval of surface to 6 inches BLS using a stainless steel corer, 
Bckman Dredge, or other standard equipment as appropriate. The 
composition of the sediment material will be recorded in the field 
logbook. 
decontamination activities will be conducted in accordance with sections 
6.9.1, 6.9.2, and 6.10 of the G W P .  

The sediment sample will be collected from a depth 

All surface water sampling, sediment sampling, and equipment 
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3URCE: U.S. Naval Alr Stnlon, Panucola. Florida, 

SCALE 

0 250 SO0 FEET - -  i 
KEY: 

Tentative Soil Boring Building A Tentative Surface Water And 

0 Tentative Shallow Monitoring Well Sediment Sample 

Figure 144 TENTATIVE SOIL BORING AND SHALLOW MONITORING WELL 
LOCATIONS, SITE 10 - PHASE I1 
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lo. of Dupli- Trip Fiold Rinsato Prosmrva ivo , Analytical 
Modi- Saglos catos Blanks' Blanks Blanks Blanks Total suit.=* 

Soil 25 1 1 1-1 1 aIt 1281 A 
(10) C 

Oroundwa to r 3 1 1 111 1 1 8 A 
(2) B 

TOTAL 28 2 2 1 2 1 36 
(12) 

\ 

s m  5 

UO. Of hrpli- Trip F i ~ l d  Rin8.t. Prosorv t i V 0  Analytical 
Miur Samples cat08 Blanks' Blanks Blanks Blanks Total suitoc B 

soil 25 1 1 1-1 1 11 1261 A 
(10) C 

aroundvator 3 1 1 111 1 1 8 A 
(2) B 

TOTAL 28 2 2 1 2 1 36 
(12) 

SII. 6 

No. of Dupli- Trip Tiold Binsat. Prosmrvat vo . Analytic.& d Total SuitoC' nmdiur Samplos cat08 Blanks' Blanks Blanks Bl.nLm 

soil 25 1 1 1-1 1 am 1281 A 
(10) C 

Groundwater 3 1 1 1x1 1 1 8 A 
(21  B 

TOTAL 28 2 2 1 2 1 36 
(12) 
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SITE 16 

No. of Dupli- Trip Field Rinsate Preservat’ve ~ Analyticaa 
Total Suitoc’ B Medium Samplos cates Blanksa Blanks Blanks Blanks 

1 1 1 1 NR 5 A 
(1) B 

S e d i n n t  1 1 1 NR 1 NR 1 4 1  A 
(1) C 

Surfaco Wator 1 

soil 25 1 1 NR 1 NR [ t a l  A 
(10)  C 

Qroundwator 3 1 1 NR 1 1 171 A 
(1) B 

TOTAL 30 4 4 1 4 1 44 
(13) 

14[loAsP]UH1000:T0313/500/10 

aTrip blanks will bo analyzed for Target Compound List (TCL) volatile organic compounds (VOCs) only. 

bPr.sorvativo blanks will be analyzod for TCL VOCs, total recovorable petroleum hydrocarbons 
(TRPHs), dissolved [Targot Analyto List (TAL)] motals, and cyanido. 

cAnalytical suite dosignations are as follows: 

A = TCL VOCs: TCL baso/noutral and acid extractablo organic compounds: TCL pesticides and 
polychorinated biphenyls (PCBs); TRPHs: [TALI motals (total ti..., unfiltered] and dissolvod 
[i..., nilliporo-filtoredl [, wator only]); cyanide: total organic carbon: hardnoss (wator 
only): and alkalinity (water only). Field and rinsate blanks will be analyzed for total 
mota18 only. 

B = total susponded solids, total Kjeldahl nitrogen, ammonia nitrogon, orthophosphate 
phosphorus, dissolvod oxygen (in fiold), 5-day biological oxygon demand ( B O D 5 ) ,  and chemical 
oxygon dorand (COD). 

C = pH, alkalinity, percent moisture, grain size, BTU content, ash contont, total organic 

dSpocific constituonts oncompassod by the various chomical groups includod within the abovo-listod 
analytical suites aro identified in tablos 9- [61 through 9-[lSl of the Genoric Quality Assurance 
Pro joct Plan. 

The nunboc of saaples shown in parentheses will be analyzed for the additional parameters 
indicated. 

halogons, sulfur, ignitability, and cation oxchange capacity. 

4 

NR = Not roquirod. 

[Sourco: Ecology and ISaviroannt, Inc.. 1992.1 
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14.2.2 Soil Sampling 
Tentatively, Phase I1 soil samples will be collected from the locations 
shown on figures 14-4, 14-5, and 14-6. The actual number and locations 
of soil samples will be determined based on the results of Phase I. At 
each location, samples will be collected from the following composited 
intervals: surface to [l.OJ feet BLS, [1.0] to 2.5 feet BLS, and every 
2.5 feet BLS to the water table or to a maxirum 10 feet BLS. Intervals 
deeper than 10 feet BLS will be sampled only if deeper contamination is 
indicated during Phase I. 

For planning purposes, five soil samples are assued at each soil boring 
location. Assuming 20 soil sampling locations in Phase I1 (five each on 
sites 4, 5, 6, and 16), a total of 100 soil samples is tentatively 
proj ec t ed. 

The soil samples will be collected using a split-spoon sampling device 
or with hand operated bucket augers. All soil Sampling, compositing, 
lithologic logging, and equipment decontamination activities will be 
performed in accordance with sections 6.6 and 6.10 of the GQAPP. 

14.2.3 Shallov Monitoring Vel1 Installation and Developrent 
The actual number and locations for Phase I1 monitoring wells will be 
determined based on Phase I findings. For planning purposes, 12 

permanent shallow monitoring wells (three on each of sites 4, 5, 6, and 
16) will be installed during Phase 11. 

Tentative shallow monitoring well locations are shown on figures 14-4, 
14-5, and 14-6. 
polyvinyl chloride (PVC), and will bracket the water table with 10 feet 
of screen. 
construction practices is provided in Section 6.7.3 of the GQAPP. The 
monitoring wells will be installed utilizing the hollov-stem auger 
method described in Section 6.7.2.1 of the GQAPP. 
monitoring well installation will be decontaminated as discussed in 
Section 6.10 of the G W P .  

All shallov wells will be constructed of 2-inch 

A detailed discussion of standard monitoring well 

All equipment used in 
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KEY: 

SCALE 

0 50 100 200 FEET 

0 Tentmivo Soi l  Boring Building 
0 Tmmh Shallow Monitoring Well 

flgure 14-5 TENTATIVE SOIL BORING AND SHALLOW MONITORING WELL 
LOCATIONS, SITE 4 - PHASE II 
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UEY: 

Figurn 14-6 TENTAHVE SOIL 80- AND SHAUOW MONITORING WELL 
LocAnoNs, SITES 5 AND 6 --PHASE N 
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Depending on the Phase I results, the delineation of the extent of 
shallow groundwater contamination may be possible during Phase I1 
through the installation of a few monitoring wells in addition to the 
number proposed. When and where possible and/or practical, additional 
monitoring wells will be installed during Phase I1 to expedite the 
overall investigation schedule. 

14.2.4 Groundvater Sampling 
Groundwater samples will be collected from the estimated 12 newly 
installed permanent wells on sites 4, 5, 6, and 16. The purging and 
sampling of wells will be conducted in accordance with Section 6.8 of 
the GQAPP, and decontamination activities will be conducted in 
accordance with Section 6.10 of the GQAPP. 

14.2.5 Hydrologic Assessment 
Each newly installed monitoring well will be surveyed to determine the 
wellhead elevation, and water levels will be measured to determine the 
shallow groundwater flow direction and hydraulic gradient. 

Limited aquifer testing will be conducted on all newly installed and 
existing monitoring wells. These will consist primarily of performing 
short-duration specific capacity tests and/or slug tests [immediately 
following] development of the newly installed monitoring wells [(after 
the water levels have fully recovered and stabilized).] 
cspacity and slug tests are particularly useful for deriving first 
estimates of aquifer hydraulic properties (i.e., hydraulic conductivity, 
transmissivity). 

Specific 

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 results 
of phases I and 11. 

A 
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14.2.6 Air Sampling 
The need for formal air sampling will be determined based on the 
findings of the Phase I surface emissions survey and particulate air 
[screening] and Phase I shallow soil sampling. 

14.3 Phase 111--Extent Delineation 
Phase I11 tasks will be conducted based on the results of phases I and 
11, [if deemed necessary.] Although the earlier phases are intended to 
identify and characterize areas and contaminants of primary concern as 
they extend laterally from the source(s), Phase I11 activities will be 
geared toward further delineating the horizontal and vertical extents of 
contamination. 

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

[If required,] 
[Eovever, 

14.3.2 . Soil Sampling 
Soil sampling will be conducted in conjunction with the installation of 
any new shallow, intermediate and/or deep monitoring wells. 

14.3..3 
Additional shallow monitoring wells may be required to further determine 
the horizontal extent of any shallov groundwater contamination detected 
in phases I and 11. 

Shallow Monitoring Vell Installation and Development 

14.3.4 Intermediate and Deep Monitoring Vell Installation and 
Development 

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

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

Monitoring wells installed prior to Phase I11 will be 

14.3.6 Eydrologic 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 and nearby surface water bodies. 
vertical hydraulic gradients will be determined. 
be performed, as required, to determine aquifer 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. 
intended that soil sample results, lithologic logs, isopach maps, 
permeability testing, aquifer testing, etc., will be utilized as 
required to determine the lateral extent and/or continuity of the low 
permeability zone, as well as the degree to which hydraulic connection 
exists between the surficial zone and underlying main producing zone at 
each site. 

Horizontal and 
Aquifer testing will 

It is 

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

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

o Soil sampling; 

o Shallow monitoring well installation and development; 

o Intermediate and deep monitoring well installation and 
development; 
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o Groundwater sampling; and 

o Hydrologic assessment. 

14.5 
Following the completion of phases I11 and IV, a topographic survey of 
the sites 4, 5, 6, and 16 areas will be conducted, and a base map will 
be developed. Base map coverage, contour intervals, scale, and 
requirements for horizontal and vertical control will be established and 
approved by the Navy. 
the requirements of remedial planning and will include the locations of 
surface features such as roads, structures, nearby surface water bodies, 
monitoring wells, and aboveground utilities. The location of subsurface 
utilities and drainage structures will be reflected on the base map as 
indicated on existing NAS Pensacola General Developrent and utilities 
maps and/or as located during field investigations. 

Topographic Survey and Base Hap 

The topographic base map will be developed for 

14.6 Field Quality Assurance/Ouality Control 

14.6.1 Documentation 
Field activities and sample management will entail certain strict 
documentation requirements as described in Section 7 of the GQAPP. 

. 

14.6.2 
Samples collected for laboratory analysis (both screening and 
non-screening) during all phases of fieldwork will require the 
preparation of field QA/QC samples as described in Section [11.1] of the 
GQAPP. The estimated numbers of required field QA/W samples for phases 
I and I1 are shown in tables 14-1 and 14-2. 

Field Quality Assurance/Ouality Control Samples 

14.7 Decontamination and Vaste hmgement Procedures 

14.7.1 Decontamination Procedures 
All equipment decontamination procedures for sites 4, 5, 6, and 16 will 
be performed in accordance with Section 6.10 of the GQAPP. 
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14.7 . 2 Waste Management Procedures 
[All investigation-derived waste handling will be performed in 
accordance with Section 6.11 of the GQAPP and EPA's guidance for 
investigation-derived waste.] 
monitoring well purging and development activities on each site will be 
containerized near each respective well and poured down the well prior 
to abandonment. 
development will be drummed, labeled, and moved to a storage area on NAS 
Pensacola, as directed by the Navy. 

All water generated during temporary 

All water generated during permanent monitoring well 

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

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

e .  
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15. LABORATORY QUALITY ASSURANCWQUALITY CONTROL 

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

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

These levels are 
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16. GROUNDWATER MODELING 

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

The following scenarios will be considered to assess the 

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

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

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

-- 

E & E will utilize parameters 

To obtain a prediction of plume extent without remediation, E 6 E will 
illustrate organic and inorganic simulations for the current time and 
for one, five, and ten years into the future. Additional simulations 
will include different remedial pumping scenarios for both organic and 
inorganic contamination. E 6 E then will use information generated by 
these computer simulations for remedial alternative development. Other 
computer models that can be utilized to assess on-site groundwater 
conditions include: PLASM, a two-dimensional, finite-difference ground- 
water flow model; GWTRANS, a two-dimensional, fini te-difference solute 
transport model; FEMWATER, a finite-element groundwater model; and 
FEMWASTE, a finite-element solute transport model. 
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17. TREATABILITY STUDY 

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

As part of the Remedial Activities Investigation, a baseline risk 
assessment will be conducted to determine the level of effort required 
in the FS for remedial actions. The baseline risk assessment will 
provide an evaluation of the potential threat to human health and the 
environment in the absence of any remedial action by providing the basis 
for determining whether or not remedial action is necessary and the 
justification for performing any remedial actions. 
will be performed in accordance with EPA's 1989 documents, Risk 

[The risk assessment 

- 
Assessment Guidance for Superfund: Volumes I and I1 = I  

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. The 
conclusions of the baseline risk assessment will determine the level of 
effort required in the risk assessment to be conducted in the FS. 

The complexity of the site will determine the 

The baseline risk assessment can be divided into four tasks: 
contaminant identification, exposure assessment, toxicity assessment, 
and risk characterization. 
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18.1 Contaminant Identification 
The main purpose of this step is to screen available information on the 
hazardous wastes present at the site and to identify contaminants of 
concern to focus on in subsequent efforts in the risk assessment 
process. [The identification of contaminants of concern will be 
conducted in accordance vith the previously referenced risk assessment 
guidance documents (EPA 19898, 1989b).] 

18.2 Exposure Assesslent 
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) ; 

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

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

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

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

. .  
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18.3 Toxicity Assessment 
This step considers: 
effects associated with contaminant exposure; (2) the relationship 
between the magnitude of exposure(s) and the adverse effects; and (3) 
related uncertainties such as the evidence for a chemical's potential 
carcinogenicity in humans. Typically, this process relies heavily on 
existing toxicity information and rarely involves the development of new 

data on toxicity or dose-response relationships. 
Information System (IRIS) will be utilized [during the toxicity 
assessment]. 

(1) the types of adverse human or environmental 

The Integrated Risk 

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

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

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

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

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

o Sensitive land uses in the vicinity of the site (e.g., schools, 
hospitals, and retirement 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 revieving regulatory 
agencies (i.e., FDER and EPA) and that the goal of these tasks is to 
produce appropriate, sufficient, and high quality data to complete the 
baseline risk assessment. 
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19. PEhSIBILITP STUDY 

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

However, it is 

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

[All FS 

If any of the procedures described in this 

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

Screening of Applicable Remedial Technologies 

In the process of screening 

In this summary, pathways will be outlined for each 
E & E then will identify applicable remedial 
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technologies for each general response action such as contaminant 
removal, treatment, disposal, and so on. The identification of 
technologies will be based on technical selection criteria and E & E's 

. engineering judgment. 

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

Assessment of Applicable Remedial Technologies 

A discussion of the applicable 
The 

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

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

Development and Evaluation of Remedial Action Alternatives 

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

Selection of Recomended Remedial Action Alternatives 

The alternatives assembled during the 
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preceding task will be compared using technical, environmental, and 
economic criteria. E 6 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. 
E 6 E will apply these evaluation criteria uniformly to each alternative 
along with any additional criteria that may result from the Navy project 

coordination. E S 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 cornmen t s . 
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20. REPORT 

Following the Phase I investigation, E & E will prepare a Phase I 
Interim Data Report for each site. 
summarize briefly 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 required.) Following the Phase 
I interim report, the work plans for the Phase I1 work will be updated 
accordingly. 
is warranted, a formal [ R I ]  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 11 results and provide 
recommendations for the Phase I11 investigation. Thus, the Phase I1 
interim report will not be a formal document. 
the Phase I1 interim report, the work plans for the Phase I11 work will 
be updated. [Once the Phase I11 work is completed, all results will be 
synthesized and presented in an R I  report.] 

The purpose of this report is to 

If the results of Phase I1 indicate that no further action 

Following production of 

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

* 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 
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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. DOCWEW REVISION 

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

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 GPMP submitted to the Navy. 

This process includes preparation of biweekly project 

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

Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules for phases 
I, 11, 111, and IV, respectively. Given that the scopes of work for 
Phase I1 and beyond are dependent on the results of the preceding 
phases, the project schedules for phases 11, 111, and IV are tentative. 
In addition, the length of time between phases is subject to the 
schedule in the Federal Facilities Agreement Site Management Plan (FFA 
SHP). The schedule in the FFA SMP will be updated yearly. 
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25. PUIRIDA PROFBSSIONAL GEOLOGIST SEhL 

I hereby affix my seal to the Contamination Assessment/Remedial 
Activities Investigation Work Plan, Group L, Naval Air Station, 
Pensacola, Escambia County, Florida, in accordance with Chapter 492 of 
the Florida Statutes and applicable rules and regulations developed 
pursuant thereto: 

Name : John D. Barksdale 

License Number: P.G. No. 1150 

State: Florida 

Expiration Date: July 31, 1992 
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5 2 2  
ecology and environment, inc. 

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

1 I 
vorsion 9 8 8  

A. 0- ImORI¶ATIOH 

Project Titlo: Sfto 4 - Army Rubblo Disposal Area Project No.: UH1304 

TDD/Pan NO.: 

Pcojoct Managor: John Barksdalo Projoct Dir.: Rick Rudy 

Location(s): 

Proparod by: Jon Schmidt Data P r ~ p a r ~ d :  6-2-89 

Approval by: Mary Millor Data Appr0v.d: 6-10-89 

Inmodiatoly north of Building 3260, southoast of Forrost Shorman Fiold 

Sit0 Safoty Officor Roviow: 

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

Dato Reviowod: 

temporary woll inatallation, groundwator sampling, and hydrologic assossmont. 

Proposed Dato of Fiold Activitios: July 1992 to Juno 1993 

Background Info: comp1.t.: [ x 1 

Documontation/Summary: 

Ovorall Chomical Harard: 

Ovorall Phyaical Harard 

Radioactivo Harard 

sorious [ 1 
LOW [ X I  

Sorious I 1 
LOW I 1  

sorious [ 1 
LOW [ I  

Proliminary (No analytical [ I 
data availablel 

Modorato [ 1 
Unknown 1 1 

Modorato [ X 1 
Unknown [ 1 

Modorato [ 1 
Unknown I X 1 

I). SITE- m S T I C S  
Waato Typo(s): 

Liquid I 1  Solid [ X 1 Sludgo t 1  Gasflapor [ ] 

Charactoriatic(a): 

Flammable/ [ X 1 
Ignitablo 

Volatil. [ 1 Corrosive I 1 Acutely I 1  
Toxic 

Explosiv. 1 1 Roactivo 1 1 Carcinogon I 1 Radioactive* I ] 

Other: Mostly t i l b o c s ,  pfpoa, mattrosaos, and rubblo 

Physical Haracda: 

Ovorhoad [ X 1 Confined' I I Bolow 1 x 1  Trip/Fall [ X I  

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

spac. Grade 

NOi.0 1 x 1  Othoc: Vohicular traffic in site aroa,  oxcavation oquipmont, noerby airfiold. 

Heat/cold stross. 

t*Roquiros complotion of additional form and spocial approval from tho Corporato Hoalth/Safoty group. Contact 
RSC or HQ. 
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Site History/Doscription and Unusual Features (see Sampling Plan for detailed dOSCription): In tho early 

1950's, tho old Army barracks a t  rort Barrancas wrro demolishod, tho rubblr was dirposod of on an arra 

approxiutrly 150 by 900 feet just north of the curront location of Building 3260. Most of tho site is unp 

and covered by grasses. No samples-havm been taken on.the site. 

Acutm Odo r 
Symptoms Threshold 

Drowsiness,hoad. 7.5-200 ppm 

Locations of Chemicalsflaster: Just north of Building 3260 in an atma apptoximtely 150 by 900 feet. 

Odor 
Desc I i p t i on 

Rubbing alcohol 

EStiRatOd volume of Chomicalsflastrs: Unknown 

Corrosive 

cor cos iv. 

corrosiv. 

cor cos iv. 

site Currently in Operation Yes: [ 1 No: I X 1 

0.3-1 ppm Acrid 

N/A Odo r 18s s 

Unknown Acrid 

W A  Odor 1 ea s 

c. errr)n-a 

List Hazards by Task t i . . , ,  drum saaplinq, drilling, etc.) and numbor them. (Task numbers are cross-referonced 
in Section D) 

Physical Hazard Evaluation: 
1) Physical Surveys - Automobile hazards: 
2 )  Terporary Honitoring Well Installation - Using portablo drill rig: 
3 )  Soil Sawling - Using portable drill rig: 
4 )  Decontamination Pcoceduros - Using solvents: and 
5 )  Hydrologic Assessment - Splash, personal contamination, automobiles. 

Chemical Razard Evaluation: 

Conpound 

Isopropyl Alcohol 440 ppm 

Hydrochloric Acid 

Sodium Hydroxide 2 W/m3 

Rout. 
of Exposurr 

Inh,Inq.Dorm,Cye 

Ing, Dorm, Inh 

Inh, Ing, DOC= 

Inh, Inq, con 

Mote: Co.plote and attach a Hacard Evaluation Shoot for each major known contaminant. 
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D. SITE SAFETY 1(1011l[ P W  

Site Control: Attach map, use back of this pago, or skotch of site showing hot zone, contamination reduction. 
zono, etc. 

WC. 

Explosive Gases 

Radiation--Exposure 

~erimotor identified? [yosl site secured? I no 1 

Work Aroas Designated? [yes] zone(s) of Contamination Identified? I no 1 
0 

Area OVA/HNu Continuous 

Area 02/Explosimeter Continuous 

Area Micro-R-Me te r Continuous 

Porsonnol Protection (TLD badges roquirod for a11 field personnel): 

Anticipated Level of Protoction (Cross-rmferonce task numbers to Section C): 

e, 

(Expand if necessary) 

Modifications: Modified love1 D with tyveck, neoprone gloves and boots, safety glasses, APR availablo whon 

level C upgrade is necessary based on OVA readings. 

Action Levols for Evacuation of Work Zone Pending Roassossment of Conditions: So. Allowablo Radiation Dose 
Attachment 

o Love1 D: O2 <19.52 or ,252, explogive atmosphere ,102 LEL, organic vapors abovo background levels, 
particulates >- mg/m other 

o Level C: 0 <19.52 or ,252, explosive atnosphero >252  LEL3fCalifornia-20%), unknown organic vapor 

o Level B: 0 <19.52 or ,252, explosive atmosphore ,252 LEL3fCalifornia-202), unknown organic vapors 

o Level A: 0 <19.52 or ,252,  oxplosive atmosghere ,252 LEL fCalifornia-202), unknown organic vapors 

mg/m , other 7 breathing zone) >1 ppm. particulatms > 

bgeathing zone) > 5  ppm, particulates > mg/n , other 

>goo ppm, partiCUl8teS > ag/m , other 

Air Monitoring (daily calibration unless otherwise noted): 

I Frequency of 
Contaminant of Interest I (area, personal) I Equipment I Sampling 

Monitoring Type of Sample I 

in 

( in 

wast.. 
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POCSOMOl Docon Protocol: 

will bo daublo baggod and d r u m d  for disposal. 

following oach day's fiold work. 

Doeon Solution Honitoring Proc~dur~s, if Applicablo: 

area upwind of tho sampling zono. 

spocial Sit. Equipmont, Facilities, or Procoduros (Sanitary Pacilitios and Lighting 
Must Moot 29 CFR 1910.120): 

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

Boot and qlovo wash - trisodium phosphato wash uith cloan wator rinso. Expondablos 

Piold porsonnol vi11 tako a hygionic shornr, off-site, 

Docontarination will bo potformod in a voll-vontilato 
, 

Sit0 Entry Procoduros and Spocial Considorations: . E L E ' s  "Buddy Systol" will bo orployod at a11 tires during 

fioldwork activitios. Porsonnol will oxorcise caution in tho vicinity of tho sit0 and along noarby roadways. 

Work Limitations ( t i n  of day, woathor conditions, otc.) and Hoat/Cold Stross Roguiromonts: 

All fiolduork activitios vi11 bo porformod during daylight hours. 

avoid hoat stross and roplaco fluids. 

Toam morbors will tako broaks as necessary to 

Cooling vosts may bo usod to p r O V O n t  hoat StrOSS. 

Gonoral Spill Control, if applicablo: A/A 

~~ ~ 

fnvostigation-Dorivod Matoria1 Disposal (i.o., oxpondablos, docon vasto, CUttinpS): 

All fiolduork wasto I8tOrialS will bo doublo bagged, druruod, labolod and transportod to a dosignatod 

location for final disposal by tho Navy. 

Sample Handling Procoduros Including Protoctivo Woar: 

During a11 hrndling of sarplos, all field toam molbors will woar surgical glovos. 

ramp10 prosorvation vith acids. 

Goqglos will bo worn during 

Responsibility Toam ?!orbor* 

Toam H R ~ O C S  to bo dotorminod Toam Loador 

Sit0 SafOty OffiCOr/SA-lOr 

Gooloqist/Samplor 

S.8pl.C 

* A l l  ontrios into oxclusion zono roquiro Buddy systom US.. A l l  E L E fiold staff participate in modical 
monitorinp program and havo corplotod applicablo training por 29 1910.120. Rospicatory protection program 
BOOtS rOpuirOmOntS Of 29 CFR 1910.134, and AlPSI 288.2 (1980) .  
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E. EXERQElKZ IIWORJWTIOI 

(Us. supplomontal shoots, if necessary) 

(Obtain a local telophono book from your hotol. if possiblo.) 

Ambulance On Bas.: 904-452-4138: Off Bas.: 911 

Hospital Emorgoncy Room NAS Disponsary - Building 3600: 904-452-2733: Baptist Hospital: 904-434-4811 (Lifo 
Flight)' 

Poison Control Contor 

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

Fir. Dopartmont 911 

A i  cport 

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

rod. Expross 1-800-238-9355 

Cliont Contact U . S .  Navy South.cn Division, Enginoor-In-Chargo, Suzanno D. Sanborn: 1-803-743-0574 

Sit. Contact NAS Ponsacola Enviromontal Coordinator, Ron Joynor: 904-452-4515 

*Baptist Hospital is proparod to handlo radioactivoly contaminated porsonnol. 

SITE RESOURCES e Sit0 Emorgoncy Evacuation Alarm Mothod N/A 

Uator Supply Sourco On sit. 

Tolophono Location, Numbor To bo dotorminod on sit. 

Collular Phon., if ovailablo To bo doterminod on site. 

Radio 

Othor On-sit. warohouso numbor to bo dotorminod 

1. Dr. Raymond Harbison (Univ. of rlorida) ................. ( 5 0 1 )  221-0465 or (904) 462-3277, 3281 
Alachua, rlorida ( 5 0 1 )  370-8263 (24 hours) 

2. Ecology and Environmont, Inc., safoty Diroctor 
Paul Jonrafro ........................................... 

3. Rogional Safoty Coordinator, Sybil Nowchurch ............. 

4. Roqional Office Managor, R i c k  Rudy ....................... 

716) 684-8060 (0ffic.j 
716) 655-1260 (homo) 

(904) 877-1978 (0ffic.b 

(904) 878-2336 (homo) 

(904) 877-1978 (oftic.) 
(904) 893-7245 (homo) 
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1. Twenty-four hour answering servico: (501) 370-8263 

What to roport: 

- State: "this is m emergency." 

- Pour a m m o ,  rogion, and sit.. 

- T.lOpbon. nurber to roach YOU. 

- Your location. 

- N a n  of person injurod or exposed. 

- Nature of onrgency. 

- Action takon. 

2. A toxicologist, (Drs. Raymond Ifarbison or associato) will contact you. Rmpat thm information givon to thm 
mscnriag sorvico. 

3. If a toxicologist doom not roturn your call within 15 minutes, call tho following potsons in ordor until 
contact is udo: 

8 .  24 h r r  hot lh0 - (716) 68&8)40 
b. Corporate safoty Diroctor - Paul Joamairo - homo (716) 655-1260 
c. Assistant Corp. Safety Officor - Stoven S h o r m  - h o w  I (716) 688-0004 

e (.On: Piold h a m  rut plor .ate(.) Prior to  S t m r t  of mrkl 

Directions to hospital (include rap) from Sit. 4 

sm D i n p a n 9  - rollow San Carlos Ro&d oast to Radford Boulovard. Continuo oast on Radford Boulovard to 

tisher Stroet. Turn loft onto rishor Street and follow it north to Turner Stromt. Turn riqht onto Turner 

StrOet - the lsAs Dispensary is loeatod on Turner Stroet in Buildinq 3600. 

~ ~~ 

Up+ist ~ospitrl  - Take Duncan Road (Navy Blvd.) north to exit tho bas.. U a . p  Blvd. bocons Bn 98 and CUKVOS 

to tho e8st. Follow Uavy Blvd./Hwy . 98 east appro.. 3ri to Paco Blvd. Turn loft (north) on Paco Blvd. and 

ptocoed appro.. h i  to Corvantes St. (Hvy. 90). Turn right on CervantesjRvp. 90 and follow this road for about 

8 blocks and turn loft (north) onto E streot. Tho hospital is about 6 blocks north on tho loft. 

Emorgancy Sqress Routes to Get Off-site Enrgencp egress routas will be locatod if o~orgoncy oxit routos becow 

blocked by construction, etc. 

recycled paper 
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DRILL RIG SAFETY 

* Hard hats must be worn. 
0 

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

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

* Have someone guide the rig driver when clearance is at a 

* Set rig brakes and block the wheels when rig is set up at 

minimum or when hazards are in close proximity. 

the desired drilling location. 

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

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

* 

* 

* 

* 

* 

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

Make sure proper housekeeping is practiced around and on the 
rig at all times. Tools should be stored in a manner that 
permits convenient access and provides for adequate safety. 

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

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

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

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

Watch for slippery ground when working in the area of the rig. 

All' unattended boreholes must be properly covered. 

Do not drill during an electrical storm. 

Maintain a safe distance from the rig mechanisms during 
drive sampling and auger removal operations. 
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None of the information contained in this Ecology and Environment, 
Inc. (E L E), publication is to be construed as granting any right, by 
implication or othervise, for the manufacture, sde, or we in 
connection vith any method, apparatus, or product covered by letters 
patent, nor as insuring anyone against liability for infringement of 
letters patent, 

Anyone wishing to use this E 6 E publication should first seek 
permission of the company. 
emure the accuracy and reli8bility of the d8t8 coat8laed in the 
docurcnt; hovever, the company makes no representation, warranty, or 
guarantee in connection with this E 6 E publication .Il(i 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 vith which this E & E publication m y  conflict; or for the 
infringeaent of any patent resulting fro. the use of the E Q E 
publication. 
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1 INTRODUCTION 

Pield operations present a variety of hazards to the employee. 
During hot days or vhen vearing protective clothing, heat stress can be 
experienced and, if not remedied, can threaten the h d t h  or life of 
field personnel. 
to recognize the symptoms of heat stress as vel1 as perform first aid 
vithout delay. 

Therefore, it is important that a11 employw are able 

2 SCOPE 

This standard operating procedure (SOP) dwcribea the symptoms and 

Field personnel should take immediate action to prevent a leas 

treatment for the three classid tm of heat stress presented here in 
ascending order of reverityr 
stroke. 
severe form of heat stress from escalating into one requiring hospital 
treatment . 

heat cramps, heat exhustion, and heat 

In addition, this SOP recomeads v a y ~  to avoid beat stress, such as 
frequent rest periods, carefully timed excursions in protective 
clothing, and monitoring heartrate and body temperature. 
Safety Officer (SSO) has overdl responsibility for seeing that these 
guidelines are folloved in the field. 
cautious when vorldng in conditions vhere heat stress is possible. 

The Site 

However, ea& individual must be 

The prevention of heat stress is of paramount importance for field 
personnel, particularly vhen they muat wear hu v y  or confining 
protective clothing. 
themselves for possible heat straw, and knov vht to do in a heat 
emergency. 
stroke can provide lifesaving r'irsr-aid to another, while medical 
usistance is suraned. 

The SSO mmt ensure that all personnel monitor 

For example, a person vho recognizes the symptoms of heat 

4 EPPECTS OFHEAT 

Normal oxidation processes within the body produce a predictable 
amount of hut. If the hut is liberated as it is formed, there is no 
change in body temperature. 
rapidly, the body cools to a point at vhich the production of hut is 
accelerated and the excess is 8Vaihble to bring the M y  temperature 
back to n o d .  

If the hut is liberatad slightly .an 

Interference vith the elimination of hut leads to its accumulation 
8nd thus to the elevation of body temperatum. 
i8 raid to b8ve a fever. 
certain body proceams speed up and generate additio~l hut. 
body must eliminate not only the n o r u l  but also tha additional 
quantities of heat. 

A8 8 result, the person 

Them the 
Such a condition produce8 a cycle in vhfch 

crulg) and rnvinmmcnc 
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Heat produced within the body is brought to the surface largely by 
the bloodstream and escapes to the cooler surroundings by conduction and 
radiation. 
additional heat is lost by convection. However, 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 (sweat) 
from the skin surface. As the air becomes more humid (contains more 
moisture), vaporization from the skin slovs down. 
the temperature is 9 5 V  to 100°F, 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 
emergencies due to heat are likely to occur. 
classified in three categories: 
stroke. 

If air movement such as a breeze strikes the body, 

Thus, on a day vhen 

It is on such a day or, more 

Such emergencies are 
heat cramps, heat exhaustion, and heat 

4.1 HEAT CRAHPS 

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

4.1.1 Symptoms 

The symptoms of heat cramps include the folloving: 

o Muscle cramps in legs, arms, or abdomen: 

o Pain accompanying the cramps; 

o Profuse perspiration: and 

o Faintness. 

4.1.2 Emergency Care 

Phce the victim in a cool location, observing safety and 
decontamination considerations (see Section 6) if the victim is coning 
from the hot zone. 
liqufd such as Gatorade or its equivalent. 
cramped muscle. 
alert for any indication of a more serious problem. 

Give the person sips of vater or M electrolyte 

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

4.2 EBAT EXHAUSTION 

H e a t  exhaustion occurs in individuals vorking in hot environments 
and may be associated vith heat cramps. 
the pooling of blood in the vessels of the skin. 

Heat exhaustion is caused by 
The heat is 
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transported from the interior of the body to the surface by blood. The 
blood vessels in the skin become dilated and a h g a  amount of blood is 
pooled in the skin. This condition, plus the blood pooled in the lower 
extremities vhen an individual is in an upright poaition, MY lead to an 
inadequate return of blood to the heart and evcnttdly to  physical 
collapse. 

4.2.1 Symptoms 

Tbe symptoms of heat exhaustion are as follovst 

4.2.2 

Pale clurg skin, 

Profuse perspiration, 

Generalized veakness, 

Dizziness, 

W e a k  pulse,  

Rapid and usually shallow breathing, 

Unconsciousness , a d  

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

bargemy Care 

Place the victim in a cool location and remom as much clothing as 
Administer possible vhile observing proper decontuination procedures. 

coal vater, Gator.de, or its equivaleot. If possible, fan the patient 
continully to remove hut by convection, but do not allov chilling or 
OWrcooling. 
if there is any indication of a more serious problem. 

Treat for sbock, and talu the vlctlr to a medical facility 

4.3 HEAT STBoifE 

Beat stroka is 8 profound dhturbance o f  the h.pt-ragul.ting 
..ch.llism, ruociated vith high fever and collapse. 
condition results in convulsions, uncoascioaunesa, ,and even death. 
Mrect upomre to sun, poor air circuhtion, poor physical condition, 
and advanced age (over 40) b u r  directly on tha tad.ncy to h u t  stroke. 
It I s  a serious thrmt to l i fe  and carties a 20-petcent mortality rate. 
Alcoholics are extremely susceptible. 

Sometimes this 

recycled paper I OnoKif3 
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4.3.1 Symptoms 

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

o D r y ,  hot, and flushed skin; 

o Sudden onset; 

o Full and fast pulse: 

o Dilated pupils; 

o Early loss of consci-usness; 

o Body (core) temperature's exceeding 10SoF: 

o Huscle twitching, growing into convulsions; and 

o Breathing deeply at first, later shallovly or even almost 
absent 

4.3.2 hergency 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. 
Ensure an open airway. Reduce body temperature promptly, preferably by 
wrapping the victim in a wet 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 
can be cooled. Protect the victim from injury during convulsions, 
especially tongue biting. 

In the meantime, place the 

5 PREVENTION OF HEAT STRESS 

Please note that in the case of heat cramps or heat exhaustion, 
Gatorade or its equivalent is suggested as part of the treatmeht regime. 
The reason for this type of liquid refreshment is that such beverages 
vi11 return much-needed electrolytes to the body's system. 
these electrolytes, body systems cannot function properly, and the 
represented health hazard vi11 be increased. 
are vorking in situations vhere the ambient temperatures and humidity 
are high, and especially in situations where levels A, 8,  and C of 
protective apparel are required, the SSO must follow the procedures 
listed below: 

Without 

Therefore, vhen personnel 

o Eruure that all employees have sufficient quantities of fluids 
(Gatorade or its equivalent). Personnel should prepare ahead of 
time for field work in heat stress environments by consuming 
extra fluids; 
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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 o f  the day (i .e. ,  5:OO a.m. to 1:OO porn., and 6:OO 
p.m. to nightfall); and 

o Cooling vests should be worn i f  available. 

o NOTE: T a n g  salt tablets is NUT currently recommended. 

5.1 GUIDELINES FOR USH OF PROTECTIVB CLOTBING 

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 follovs: 

Ambient 
Temperature (OF) 

Above 90 

llurirtn Uearing Time 
per Excursion (min) 

u 
85 to 90 30 

80 t o  85 '.60 

70 t o  80 90 

60 to  70 120 

50 t o  60 180 

One method of measuring the effectiveness of an employee's 
r-t-recovery regime is by aonitoring th8 hurtrate. 
guideline* is one such method: 

The "Brouha 

0 wing 8 3-dn~te period, COtmt th8 p u b 8  r8t8 for the 1-t 30 - 
8econds of the first minute, the k t  30 8econds of the 
second minute, and th. - l u t  30 seeon& of th8 thlrd minute. 

o Doable the count. 

If the recovery pul.8 n t e  during the & s t  30 seconds of the first 
d w t a  is at 110 buts/~inute or lus and th8 deceleration bet- the 
first, second, and third minut- is at lur t  10 buts/minuta, th8 
wrk-recovery regime is 8ccrpt8ble. T T E e m p l o y e e ~ s  n t e  is above 
t h t  specified, a longer rest period is requked, accoqmnied by an 
increased intake of fluids. 

5 
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5.3 HONITORING PERSONNEL LCDY TEHPERATURE AND BLOOD PRESSURE 

Yhen 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 way of checking for symptoms 
of heat stress. Careful adnerence to existing medical guidelines could 
identify an individual who nap not have fully stabilized and therefore, 
is not ready to continue working in the hot zone. 

5 . 4  HONITORING TEE WORK AREA FOR BEAT STRESS CONDITIONS 

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

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

6 DECONTAHINATION 

As in ocher medical emergencies, decontamination should proceed as 
normally as possible without contributing unduly to the victim's stress 
or injury. 
he or she is taken from the hazardous zone. 
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-thueatening 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 personnel. 
victim's being further overheated. 

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

Carefully avoid action that would result in the 
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1 INTRODUClZON 

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

E & E personnel are frequently required to vork in the field with 
drill rigs, taking soil and rock samples, installing piezometers, and 
monitoring wells. Rta general situations discwed separately are the 
supervision of Subcontract Drillers by E 6 E, a d  the direct operation 
of E L E's  ovn drill rig by our personnel. * 

2 OPERATION OF 5RILLING EOUIPHENT BY E & E 

2 . 1 RESPONSIBILITIES AND AUTBOBITY OF SITE SAPETI OFFICER 

The duties of the Site Safety Officer (SSO) on drilling sites are 
the same ad 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 & E personnel are restricted frorr 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 plyvood over the borehole. 

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

2.2 RESPONSIBILITIES AND AUTHORITY OF E 6 E DRILLER 

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

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

Rill switches tripped and operation verified; 
Chain guards in place; 
Belt guards in place; 
Belts set to proper tension (visual)$ 
Lo08C belts; 
Presence of any fluid leaks; 
Any damaged hoses, cabla, ropes, &ins; 
Control puwl is clean; 
Control lever functions labeled; 
Pressure relief valves function; 
Cathaul free of rust and grease; 
Cathead grooves le88 than 118 inch in depth; 
All tools in proper vorklng order; 
Rig leveled and stabilized; 
Check for veld cra& in mast; and 
Safety hoolu operational. 

recycled paper I 4) end mvimnmenc 1 
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The Driller will report items needing attention to the SSO; 
however, it is the Driller's responsibility to make sure that these 
items are, corrected prior to drilling. 

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

.. 

0 

0 

0 

0 

0 

0 

- 0  

0 

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 will be tied back or secured on stabilizer 
posts. 

All unattended drill holes will be covered. 

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

No refueling will be permitted while equipment is running. 

2 
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The Driller has authority to direct personnel vithin the area vhile 
drilling operations are in progress. 
around the auger and borehole is restricted by the "super exclusion 
zone" delineated by the 4- by 8-foot sheet of plyvood centered over the 
borehole before drilling. 
penetration of the augers. 
any time vhile drilling is actively undervay. 

Access to the hazardous area 

A large hole cut in the ply~aod allovs 
No personnel are alloved 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 vell. 

2.3 RESPONSIBILITY AND AUTHORITY OF dTBea E & E -0"EL 

E & 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" vhile drilling is underway. If an E & E crev amber 
recognizes an unsafe condition in the vort area or on the rig, he should 
bring it to the attention of the SSO and Teaa 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 Bealth and Safety in Buffalo. 

Personnel are restricted from approaching the "super 

If conditions are still deemed to be 

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

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

As vith 

3 TBIUNINC REOUIREWENTS FOR SITE PEBSONNEL 

3.1 E 6 K S m  SAFETY OFFICER 

In addition to Basic Eulth and Safety Tr8ining and other OSHA 
undated training, first aid, CPR, and nacessary training in field 
mitoring of personnel, an SSO should have previously wrked as a team 
umber on field drilling projects in order to have a vorking knovledge 
of the drill rig and its inherently hazardous nature. Vhere monitoring 
irutrumentation 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 
utd cold stress, their associated symptoms, and proper vork 
modifications to protect field st8ff from potential injury. 

3 
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3.2 E 6 E  DRILLER AND HELPER 

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

They shall also meet the other minimum requirements for field 
40-hour Health and Safety Training as prescribed by E 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 6 E Drilling Team upon employment with E & E, by performing various 
types of drilling. 
whether addi tional training or apprenticeship will be required before 
allowing this employee to act as Driller. An existing E 6 E employee 
shall have a minimum of 1 year experience as a Driller's Helper on an 
assortment of field projects before he or she can be reviewed for 
advancement to the position of Driller. If a Driller is uninvolved in 
drilling efforts for 1 year or more, he or she will be required to act 
as a Driller's Helper on a project, as vel1 as receive rig-specific 
training on the equipment, before being permitted to act as a Driller 
again. 
drilling training school program. Following successful completion of 
such a course, the Driller's Helper vi11 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, 
vhether 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 OTHER E 6 E DRILLING PERSONNEL I 

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

Field personnel must meet medical and 

3.4 SUBCONTRACT DRILLER AND OTHER SUBCONTRACT DRILLING PERSONNEL 

Subcontract Drillers and their support personnel must, at a 
minimum, have passed basic 40-hour Health and Safety Training as 
prescribed by OSHA 29 CFR1910.120. 
trained to use the level(s) of respiratory protection required onsite. 
Certification of training by the Subcontractor shall be required as a 
deliverable included in E 6 E's contractual documentation. This 
training shall be verbally verified and logged onsite by the SSO or Team 
Leader before starting work. 

They shall be medically approved and 
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4 SUPERVISION OF SUBCONTRACT DRILLERS 

4 . 1  RESPONSIBILITIES AND AUTEORITY OF SITE SAFETY OppIm 

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

rig inspections, 

A rig inspection starts vith, but is not limlted to, verifying each 
item on the folloving checklist: 

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

o The location and operation of OperatiOMl and uncncunbered kill 
switches m u s t  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 
r&r) or a reliable site history nut be obtained to verify 
absence of buried obstaclw, tmks, or drums. 

o A first aid kit and filled eywash 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 muat be available if aast climbing is 
necessary. 

o The Site Safety Plan (SSP) amst be posted vith emergency phone 
liat and NP of hospital route. 

o A 'super exclusion zone' mast be wtablishrd mound the 
borehole, using a 4- by 8-foot sheet of plymod. This defined 
area vi11 be entered during active drilling only by the Driller, 
except In emergency siturrtiom. 

If any of these items need replacement or repair, the SSO must malte 
necessary arrangswnts and later verify that repair or replacement is 
sufficient before actual drilliqg begins. Vorkiqg 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. At a minimum, 
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 Mini, Mini R a m ) ,  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. 

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

Day-to-day operations, as well as 

E C E personnel are forbidden from entering the "super exclusion 
zone" around the borehole while 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 whether work practices meet the requirements of the SSP. 
Shutdown of work or restriction of personnel are options available to 
the SSO. 
start of both field work and daily work shifts throughout the course of 
the project. Although E C 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 OSILA-mandated training, especially on hazardous 
waste sites. Site safety briefing topics, as well 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 otherwise 
ill before or during work onsite, he or she should consider restricting 
those tenm members from site work. 
requiring level C protection who are not cleanly shaved may also be 
restricted at the discretion of the SSO. 

Personnel arriving for work 

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

o Personnel responsibilities: 
o Planned investigation and presumed potential hazards; 
o Levels of protection, monitoring plan, and equipment; 
o Emergency scenario plans, including kill switch use; 
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o Location and operation of kill svitches, fire extinguisher, and 
first aid kit; 

o B u t  and cold stress hazards; 
o "Super exclusion zone" around borehole: a d  
o Varnings to Subcontractors about haz8rds of climbing the mast 

vithout safety belt and other equipment. 

Because heat stress is a constant thre8t during vam weather, the 
SSO is responsible for determining vhether conditions are unsuitable for 
vork. Where vorkers cannot vork vith the asrist8nce of vork 
modifications, cooling vests, and other cooling IW.IU, the SSO m y  
decide that vork should not continue. 
through blood pressure and oral temperature checlu vi11 be determined by 
the SSO vith assistance from the RSC and Buffalo Ifealth and Safety 
staff, if necessary. 

The need for vorker monitoring 

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

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

Hotor fuels should be stored and dispensed from 

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

Ia'instances vhere a 

4.2 RBSPONSIBILITIES AND AUTRORITY 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 ti-, the c r w  should observe the subcontractors and 
condition of their equipment at all times, and report inediately to the 
 tea^ 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 d e .  

B L E, as policy, d o e s  not provide safety equipment or monitoring 
in8trtuurt8tiOn to tubcontractors. Solc projects, hovever, may be set 
up so that E & B persoanel and subcontractors sbare the same expendable 
supplies . 

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

*\ 
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5 GENERAL DRILLING SITE SAFETY CHECKLISTS 

5.1 SAFETY CHECKLISTS FOR SPECIFIC TYPES OF DRILLING ACTIVITIES 

5.1.1 General Drilling Site Safety Checklist 

o All E 6 E drilling personnel w i l l  have read and understood the 
terms of the E d E drilling SOP. 

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

o Only approved Drillers will remain in proximity to the borehole 
during drilling, and an approximate 4- by 6-foot "super 
exclusion area" will be established around the moving auger at 
all times. No personnel, except the Driller and the Driller's 
Helper,,vill enter this zone during drilling. The SSO vi11 
issue warnings to those personnel who breach this zone. 

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

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

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

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

o Appropriate personnel protective equipment (based on hazards 
a8sociated with assumed well contaminants) will be worn as 
directed by the SSO and the SSP. A t  a minimum, steel-toed 
boots, hard hats, and face shields will be worn during any 
active drilling. 

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

o The drill rig mast must be horizontal during movement of rig and 
should not be erected within 25 feet of overhead lines. 

a 



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

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

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 Eelper under an experienced Driller vi11 
operate the cathead. 

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

A daily 

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

5.1.2 Rotary and Core Drilling 

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

o Rotary drilling tools should be safety c h e w  prior to 
drilling: 

Rods and bit should be open and clear. 

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

Drill rod chuck Java should be checked periodically and 
replaced vhen necessuy. 

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

All hoses to and from the pump should be checked for properly 
inrtalled couplings; couplings should be secured vith locking 
devices on aquick connect" fittings or vita on 
aBicago-Stylew couplings. 
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- Eoses should be inspected daily for deterioration and 
leakage, and replaced if needed. 

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

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

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

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

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

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

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

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

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

The mud pit should be equipped with rough-surfaced, 

5.1.3 Cathead Usage 

' o Keep the cathead clean and free of rust, oil, and grease. If it 
becomes rusty, clean vith a vire brush. 
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o Check the cathead periodically, when the engine is not running, 
for rope wear grooves. 
greater than 118 inch (3 mm), the cathead should be replaced. 

If a rope groove foras to a depth 

o Always use a clean, dry ,  sound rope. A vet or oily tope may 
"grab" the cathead and cause drill tools or other i t e m  to be 
rapidly hoisted to the top of the mast. 

o Should the rope "grab" the cathead or othervise become tangled 
in the drum, release the rope and sound an appropriate alarm for 
all personnel, including the Operator, to rapidly back away and 
stay clear. If the rope "grabs" the c a t h d  and tools are 
hoisted to the sheaves 8t the top of the mast, the rope will 
often break, releasing the tools. 
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 vatch the 
suspended tools, quickly backing away after turning off the 
engine 

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

o Never vrap the rope from the catherd (or any other rope, vire 
rope, OS cable OR the drill rig) around a hand, vrist, arm, 
foot, ankle, leg, or any other part of the body. 

If the rope d o w  not break, 

o Always maintain a rinimm of 18 inches of clearance betveen the 
operating hand and the cathead drua vhen driving samplers, 
casing, or other tools vith the cathud and rope method.' Be 
amre that the rope advances tovard the c8tbead vith each hanmcr 
blow as the sampler o t  other drilling tool advances into the 
ground. 

o Do not WQ more rope wraps than are requirtd to hoist a load. 

o Do not leave a cathead unattended vith the rope wrapped on the 
d-0 

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

o When using the cathead and rope for driving or back-dtiving, 
make sure that all threaded connections are tight, vhile staying 
u far avay as posaible from the hamer impact point. 

o The catbead Operator mast be able to operate the cathead 
standing on a level surface vith souud, firm-footing conditions, 
without distraction OE dirturbrace. 

11 
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5.1 .4  Continuous-Flight or Hollow-Stem Augers 

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

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

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

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

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

Keep one hand on the clutch or the rotation 

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

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

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

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

o Whenever possible? use tool hoists to handle auger sections. 

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

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



0 

0 

0 

0 

5.1.5 

0 

0 

Vhen rotating augers, stay clear of the rotating auger and other 
rotating components of the drill rig. 
around a rotating auger. 

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

Never reach behind or 

Never use your hands or feet to move cuttings avay from 

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

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

Use of Vire Line Hoists, Wire ROW, and Eoistinu Equipment 

All vire ropes and fittings should be visually inspected during 
use and thoroughly inspected at least once a veek for abrasion, 
broken vires, vear, reduction in rope diameter, reduction in 
vire diameter, fatigue, corrosion, damage from heat, improper 
veaving, jaring, crushing, bird caging, kinking, core 
protrusion, and daaage to lifting hardme. 
equipment mut conform to strndards aa est8blished by the 
American Iron and Steel Institute Yire R o p e  Users Manual. Vire 
ropes should be replaced vhen inspection indicates excessive 
damage according t o  the Virc Rope Users H8nual. All vire ropes 
vbich have not been used for a period of 1 month or more should 
be thoroughly inspected before being returned to service. 

A l l  related 

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

A l l  manufactured end fittings and 

If a ball-bearing type hoisting svivel is used to hoist drill 
rods, svivel bearings should be inapected 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 
drlll through or rotate drill rods through the slipping device, 
and do not hoist the drill rod column higber than one-half the 
. U t  height above the top of the mast (derrick). Do not hoist a 
rod column vith loose tool joints and do not make UP, tighten, 
or 1008- tool joints vhile the rod colum is being supported by 
a rod slipping device. 
borehole, do not attempt to braJce the fall of the rods vith 
hands or by tensioning the s l i p p i n g  device. 

If drill rods should slip back into the 

recyclad paper 
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Host sheaves on exploration drill rigs are stationary with a 
single part line. 
increased without first consulting with the manufacturer of the 
drill rig. 

The number of parts of line should never be 

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

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

Do not use tool handling 

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

Do not use hydraulic 

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

Do not attempt to use 

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

Never use frozen ropes. 

Protect wire rope from sharp corners or edges. 

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

Clutches and brakes on hoists should be periodically tested. 

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

Alvays vear gloves when handling wire rope. 

Polloving the installation of a new wire rope, first lift a 
light load to allow the wire rope to adjust. 
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o Never carry out hoisting operations vhen veather 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 
mat tended . 

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

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

o Replacement of vire ropes should conform to the drill rig 
manufacturer’s specifications. 

recycled paper 
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6 REFERENCES 

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

Diedrich D-50 Safety Manual. 

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

Vire Rope Users Manual, American Iron and Steel Institute. 
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Material Safety Data Sheet 
W A R M I S ,  CJlllBR @XPRess OR IMPLIED, OF 

Mallindrrodt, Inc. Sdcna Ploduac Division, P.O. Box M Paris. KY 40361 

HYDROCHLORIC ACID, 37% 
P R o D U n  IDEKIIFICATION; 
Synonyms: Muriatic acid 

Formula CAS No.: 7647414 

Molecular Welght: 36.46 (Ha) 
Chemical Pormuk: HQ 

SECTlONl Phrr Ial 

Appunnce: Clear, dorlur fuming liquid. 

Odor: Pungent odor d h y d g n  chloride. 

Wubility: Infinite In water with slight evolution d 
heat. 

Boiling Pdnt: 53.C (127Pp); Azcotropc (20.2%) 

Melting Point: -74'C (-1Ol'F) 
boilrat1WC(22gp) . 

Ilaurdous Ingredients: IIphvgcn chloride Specific Gravilyr 1.18 

YRECAUnONA RY MEASURES 
Vapor Density (Air- I): No information found. 

Vapor Pmrsure (mm IIg): 190 @ 2S.C (77TJ 
DANCCU COMOSNZ UQWD AND M l S e  
CAUSE SEVERE BURNS m ALL BODY nssuc MAY IC FATAL 

Evrpontion Rate: No information found. 

IF S W A u l ) w t a  IURMM. IF I M W D .  INHAlAnON MAY 
OIUSL LUNG DAMAGL 

Do not get In eyes, on skin, or on clothing. 
Amid breathinc mist. 

SECIIONt & nd Exdosion Inlormsllon 

Flre: 
Can react with metals to release nammablc hydrogen gas. 

Use only with a&quatc ventilation. Exaloslon: 
Wash lhoroughly iftcr handling. 
Store in a tightly closcd container. 
Rcmovc and wuh contaminated clothing promptly. 
Th is  substance Is classified as a POISON under the I:edcral Cauriic 
Poison Act. 

JZMERGwCY/FI R STAID 

In case of contact, immcdiatcly flush skin or eyer with plenty of 
water lor at kart 15 minuter. II wallwed, 00 NO'I' INOUCI! 
VOMmNGI 
Give large quantities of water or milk i f  available. Never give 
anyihing by mouth to an unconvious person. I C  inhaled. rcniovc to 
fresh air. If not breathing, give r r t i f i i a l  respintion. If 
breathing is difficult, giyc oxygen. In a l l  cases call a 
physicua 
SEE SECnON 5. 

DOT H w r d  Class Corrosive Material 

Not mnsldcred lo be an explaion hwrd.  

FIR Exllngulslilng Media: 
If involnd in a fire, use water spray. 

Special Inlormation: 
In the event d a fire, wear full protective clothing and 
NlOSl I -appmd s e l f ~ t r i m d  breathing apparatus with full 
facepiece opcnlcd in the pressure demand or other positive 
pressure mde. 

M E R C t W A B I U I Y ,  FTIF(esS FOR A PARTICULAR 

FORTH HEMIN ORTD'IIIE PRODU(XTO WII IQI  I l l E  
INPORMAIlON RI'EERS. ACCORDING1.Y. MAl.llN<.XROI 
WILL NOT DK RI?SWNSIUll! IWR UAMA<;l!S RI'SUI.llN( 
PROM USE OF OR REuhNa! UPONlllIS 1M:ORMAllOh 

PURPOSE mi R E S P ~ T O  nie INFORMATION scIr 

Emergency Telephoac Number: 311-982-5006 

SIablllty: 
Slrbk under ordinary conditionr d UIC and r t o r a ~ .  Conlainen 
may bunt when haled. 

I laurQus Ikcomporltloa Roduc t r  
When heeled to duompodtbn. emits loxk hydrgcn chloride fum 
and will mct with water or s l um  IO producc k a t  and toxic and 
romrrivc fumu. 

Hazardous PolymedzaIlon: 
Will not occur. 
Incornpsllblllllcr: 
A r t m g  mined  acid, concrntntd hydrochloric rcid i s  highly 
react& with strong bases, melab. metal oxides. hflroridcs. 
aminy carlxn~atu a d  other alkaline materials. Incompatible 
with materials such as cyanides, sulfides. sulfites, and 
formaldehyde. 
E ON4 hi k b d l l  DiswseI Inlormation 

Cluo-up p c m n c l  should m a r  pmleaive clothing and 
rcspintofy quipmcnt suitable for toiic or mrmrk fluids or 
vapors. Isolate or cncluc the area ol the kak or spill. 
Small Spills: flush with water and neutralize with alkaline 
material (soda ash. lime, CIC.). .%wr neutralized material 
with CXCCII water. h g c r  spills and lo( sizes: Neutnlizc 
vith alkaline material. pick up with altsohcnt niatcriol (sand. 
earth, vermkulitc). P d d c  f o n d  ventilation to diwiptt 
fumes. Dirprc In a HCRA-appmvcd waste facility or seww the 
ncutnlixcd slurty wiih eicess water i f  lcwrl ordinances allcw. 

Itcprtablc Quantity (Ro)(CWA/CllRClA) : SO00 lbr 

lrnsurc compliance with Icxd, state and ledcral regulations. 

NFPA Ihtlngs: Ilealth: 3 Flammability: 0 Reactivity: 0 



0 Elfcdivc D l c :  W- 10-86 Supciscdcs 08-2 1-85 .-  

&mmkl Inhrlallon d npon a n  cause coughing, choking, 
2 In(lmutkm dtb I~~LI, tbmt, and upper mplntoty tract. p Inhrlalkm d higher conccntntions may cause lung damage. 

Inertion: 
Comrrhl Snlloring hydrochloric acid can cause immedirlc p i n  
and b u m  d the nouth, thmt, cWphBp8 and g a r t ~ d n # s l i ~ l  
In*. May c a w  nauua, vomiting, and diarrhea. 

Skln Conlrch 
C o f d w l  a n  caw ndnur. pin, and ~ w r e  skin bums. 
Conrcntntcd dvlh muse deep ukcn rnd discolor skin. 

Eye Contrd: 
C o n a k l  Vrpon are lrrhrting and may cause damage to the 
c)u. Q4mhu n u y a w  sevw bums and ptnnrnent eye damage. 

Chmk Exporurer 
bng-tenn enpaurn to conccnlnlcd npon may cause crorion of 
teeth. Long term eapo6um rldorn Ocerr due to the conorivc 
pmpcnicl d Ihr Hid. 

A-vmth d R e 4 s l l n ~  Condltlonc 
?CmoU rkh pn-elkthg skh dhordcn or cyc dkcru may be 
mocc rrrccptibk lo thr cflcctr d this rubriancc. 

Inhrlatlon: 
H e m  to lmsh air. If not breathing, g i ~  adflcirl 
respintion. If breathing is d i h l t ,  dva omen. all a 
physician. 

I ngcslion: 
110 NOT INDUCE VOMI'llNOl O h  law quantities of 
water or milk i f  aailabk. Nmr g h  rnyhhg by mouth IO 

an unconscious p e w .  Ocl medical atlention immcdirlcly. 

Skln Exposure: 
In case of contact, lnmcdialcly nush 8 t h  with plenty of waler 
for at kul IS mlnvta ubk n d n g  mcltamhrtcd clothing 
and rhou. Warh dolhhgkiotr muu. Thoroughly clean shocr 
bcfom reuse. act medical altcnlion immcdialcly. 

Eye Exposure: 
Wash eyer with pknty of wmlcr for at l a s t  I S  minuks, lifting 
lowtr and upper cpHdr acasionally. OCI medical atlention 
immcdiatcly. 

g. TOXICITY D A U  (RTECS, 1986) 

Oral nl LDW 900 mg/kg (Ilydmehlodc acid 
conccntnlcd) Mulation nrcmmr ciled. 

N b  

Alrbotnc Elporrr, Unllr: 
-OSHA Pcrmissibk Exposure Urnit (PEL): 
S ppm Ccillng 

S ppn Cciling 
4COIII " h T ) l n & M  Urnit VIIU~ -4: 

VcntiiaIion System: 
A *em of local d / o r  general crkusl  is rccunmcndcd IO keep 
cmprslc crpmrrcs kkr ik Aiirbwm &parre Ihniu. Lad 
exhaust venlilalion is gcncnlly prclemd kcrune i t  can mtml 
the cmiuionr of the contaminant at its source, prrventiq 
dispcnh of it Into the general wrk  a m .  P k a n  refer to the 
ACOIll dorunrent, 'Industrial Ventilation. A Manual of Rrmcnmcv 
Pmdku', m w  recent edition, for delailr. 

Pcrronal RrrplrrIon: (NIOSH Approved) 
If  Ihc ILV b cprrcded a lull facrpiccc rhernkal cllrtridfc 
wpintor may k wm, in gcmnl, up to I00 timer the 7l.V or the 
madmum use mnccntnlkn specified by the respintor supplkr, 
whichever h ku. AHcrnathdy, a wpplkd air full facqkcc 
rrtpinlor or airlimd hood may be wm. 

SUO Rotcellon: 
Rubber 01 rwprrr glcwu and additional protcction Including 
Impervious boou, aproa, or nmnlls, u needed in areas d 
unusual cxposrm IO p m n t  skin cool~c(. 

Eye PmteeIlonr 
U u  cherarkrl solely go@s and/or a lull face shkkl where 
rpluhing b paribk. Co(llact knru should no( k *om when 
wrklngvdlh thb malenrl. Mainlrin cp wash founlrin and 
q u k t 4 8 r h  rrcWtkr in w o r ~  a m .  

7 s- 

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

IIYW ' 

. .  
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Mallinckrod t 
Material Safety Data 

3 Emergency Phone Number: 314-982-5000 

ISOPROPYL ALCOHOL ' PRODUCI' IDENTIFI CATION; 
Synonym 2-propanol; scc-propyl alcohol; isopropanol 

Formu:a CAS No.: 6743-0 

Molecular Weight: 60.10 

Chemical Formula: (CH3)2 CHOtI 

tluatdous Ingredients: Not applicable. 

PRECAUTIONARY ME ASURES 
WARhlNGl FLAMMABLE LIQUID. I U R M N L  IF 
WUW'ED OR I h l W D .  AmCIS CENTRAL KERVOUS 
SYSTEM CAUSES IRRITATION. 

Keep 8 W - q  from h u t ,  sparks and flame. 
Keep contoiner c l o d .  
Use vith adequate ventilation. 
Avoid breathing vapor. 
Wosh thoroughly after handling. 
Avoid contact with eyes, skin and clothing. 

EMERGENCY/FIRST AID 

If mllolvcd, give water to drink. Induce vomiting if medical help 5 is not immediately available. Never give an)lfiing by mouth to an 
unconscious pcmn.  If inhaled, remove to fresh air. II not 
breathing, give artificial respiration. If breathing is difficult, 
give oxygen. In case of contact, immcdialcly flush skin or eyes 1 with plenIy ofmler for 81 least 15 minutes. In all cases call a 

3 physician. 
3 SEESECllONS. 
3 DOT Hazard Class: Flammable Liquid 

hfallinckrodt provider the Wonnation contained herein in good faith but 
maker no representation u to Ita mmprebcnsivcncu or accuracy. 
Individuals receiving IhbinfonnaUon mud exercise their lndcpendcnt 
judgment in determining 

Mllncluodt makes no rcpraentmtionr. or warranties, ciahcr rqprru 01 
Implied, .Imcrch.aubNity, nfness for prckuhr purpose dah respect ta 
(bCW-rc( forc lberrhu lo  h e  produd lo rhlch the Inlomallom 
rtfm. Accwdinl)y. MdUackrodt will m o l  be wsponstblc for dama(cr 
rnullln8 from use of or reliance upon thlr Information. 

appropriatenw for 8 pa?ticuhr pupow. 

L~rilinskrodt. Inc.. Scicncc Roduc~s Division. P.O. Boa Lf. Paris. K Y  43061. 

SECl7ON 1 Ptivslcal D a b  

Appearance: Clear, colorles liquid. 
Odor. Rubbing alcohol. 
Solubility; Infinite in water. 

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

Specific gravity. 0.79 
Vapor Density (Air- 1): 2.1 

Vapor Pre*rure (mm Hgx 33 @ z(rC (WF) 
Evaporation Rntc: (n-DUAC = 1) 2.83 

SECrlON 2 

Fire: 
Flammable Liquid 
Rashpoin(: 12T (53.F). (closed cup). 
Autoignition tcmpenture: 39pc (7WF). 
Flammable limits in air, % by volume: 

Fire a n d  Exolosion ln ronn  r t inn  

lei: 2.0; uel: 12.0. 

Explosion: 
Above flash point, vapor-air mixtures 
flammable limits noted abave. Contact with strong oxidizers may 
cause fire or explosion. 

F i r e  Extinguishing Media: 
Water spmy, dry chemical, olcohol foam, or carbon dioxide. 
Water spray may be used to keep fire exposed containers cool. 

Special  Information: 
In the event of a fire, wear full protective clothing and 
NIOSH-approved sclfanlaincd breathing rpparatur with full 
facepiece operated in the pressure demand or other positive 
pressure mode. Water may be used to flush spills away from 
exposures and to dilute spills to non-flammable mixtures. Vapors 
can flow along surfaces to distant ignition source and flash 
hack. 

explosive within 

SECTION3 R eactivitv D a t a  

Stability: 
Stabk under ordinary conditigns of UK and storage. Ileal and 
sunlight can contribute IO instahilily. 

Hazardous Decomposition Products: 
Todc pw and npom sueb os a r b o n  monoxide may be released 
a fire involving isopropyl alcohol. 

Hazardous Polymerization: 
Will not occur. 

lncompa tiblllticr: 
H a t ,  flame, strong oxidizers, acctadehydc, chlorine, ethylene 
oxide, hydrogen-pollrdium combination, h y d q e n  peroxide-sulfur 
odd combinition, p o t o d u m  ten-butoxide, hypochlorws acid, 
~ n o t e r .  nitroform, phosgene, oleum ond perchloric add. 

SEmo N4 Le a k / S d I I  D l s w s a l  Informa(ion 

Remow 011 counes  of ignition. Ventilate area of leak or 
spill. aeon-up  personnel require pmtcctive clothing and 
respiratory protection from vapon. Small spills may be 
absorbed on p p e r  loweb ond evapontcd in 0 fume hood. Allow 
enough time lor fumes lo clar h d ,  then ignite paper in a 
suitoble kc r t ion  away from combustible materials. Contain and 
recover liquid for reclamation when pos ibk .  Lager 
and kt sizes a n  be collected as huardous  waste ond atomized 
in I suitable RCRA approvcd combustion chamber. or absorbed 
with vermiculite, dry sand, canh  or similor material for 
disposal as hazardous waste in a RCRA approvcd facility. 

Ensure compliance with local, state and federal regulations. 

NFI'A Ratings: Health 1 Flammability: 3 Reactivity 0 
t o n n n n n V T  n 1 PnUoT 



- a  @aterial Safety Data 
En&ncy - Phone Number: 314-982-5000 hlallinckrodt. Inc.. Science Roduclr Division. P.O. Bo8 Lt. Paris. K Y  4 U l .  

r; 

IS~PROPYL ALCOHOL 
PRODUm IDENTIFI CATION; 
Synonyms 2-propanol; KC-propyl alcohol; isopropnd 

Formula CAS No.: 67630 

Molecular Weight: 60.10 

Chemical Pomula: (CH3)2 CHOH 

Hurrdous Inpcdicnlc: IW applicable. 

WARM- WLwU LIQUID. IURMNL 1P 
SW-D OR h i D .  Ak"EcrS Cf PCrruL NERVOUS 
LYOIW. C A U t r n I ~ A T l O N .  

bCp m y  from but, sparks and flame. 
Keep coauiacr ckrrd. 
Use 4th rdquatc ventilation. 
Avoid breathing npor. 
Wub lboroughly after handling. 
A d d  contact with eyes, skAn and clothing. 

RGENCY 1- 

I f ~ l o m d ,  give mater to drink. Induce wmiting if medical help 
b ~ i m n c d i k l y  milable. Never give anyifiingby mouth to an 

rb  pcnon. If inhaled, remove to fresh air. I f  not 
give anificial respiration. If breathing is  difficull, 
n. In easa d contact, immediately flush skin or eyes 

with #krtyof*ntcr for at  cast 15 minutes. In a11 cases CJII a 
phyrRirn. 
SEE SECIlON S. 
DOT Hazard Class: Flammable Liquid 

SECTION1 P h m  

Appcarancc: Clear, colorless liquid. 

Odor: Rubbing akohd. 

Solubility; Infinite in water. 

Boiling Point: 82'C (lecrp). 
Melting Point: 8 P C  (-128.F). 
Specific gnvity; 0.79 
Vapor Density (Air- 1): 2.1 
Vapor Pressure (mm HI): 33 @ 20% (WF) 

Evaporation Rate: (n-BUAC - 1) 2.83 
N 2  FireondE- 

Fire: 
Flammable Liquid 
FlashpdnC 12% (S3.F). (clorcd cup). 
Autoignition tempcnlun: 399% ('?SOT). 
Rammablc limits in air, 'k by volume: 
lek 2.9 ucl: 12.0. 

Explosion: 
Abovc Ikrl, point, wpopdr mbturw arc errplorhn within 
flammabk limit8 ndrdrbarc Caauct wicb rtrong oxidizers may 
cause fire or explosion. 

Fire Extinguishing hicdir: 
Water spray, dry chcmkal, akohd foam, or cadmn dioxide. 
Water spray may be used to keep fire exposed containers cod. 

Sprclal Inrormation: 
In the event of a fire, wear full protective clothing and 
NIOSH-approwd sclfcontrincd breathin& rppn tu r  wiIh full 
frccpiccc operated in the pressure demand or other psitivc 
pressure mode. Water may be used to flush spills away from 
cxpoourcs and IO dilute spills to non-flammable mirtures. Vapors 
can flow along surfacer to distant ignition source and flash 
back. 

Stabill@ 
Stable under ordinary conditigns of use and stongc. l k a t  and 
sunlight can contribute to instaMUty. 

Hitnrdour komposil ioa Products: 
Todc p a 8  and npon rurl as arbon monoddc may be released i t .  
I fire indving isopropyl rkobol. 

Hazardous Pol)merizalion: 
Will not oaur. 

InmmprIibilltks: 
Hut ,  h m c ,  gtmq oxidizers, mctadchyde, chlorine, ethylene 
oxidc, bjdmgco-plhdium OOmbiMlion, bydmgcn pcmxidc-sulfuric 
arid ranbination, potassium tea-butodde, hypochbrwc acid, 
toeymrtu, nitdorm, phosgene, oleum and perrhloric acid. 

R e m  all cwrw of ignition. Ventilate area of leak or 
spill a n - u p  pcnannel require pmtrctivc rlothing and 
-)ro(rakorrtmmnp= ~ n r a u ~ p i u ~ y k  

011 p p r  lowch end evaporated in I fume hood. Allow 
c ~ o u d t  time for fumu to ckrr hood, then ignite ppcr  in a 
ruitabk k u t h  m y  from romburtiblc mrlcdals. Contain and 
rcamr liquid for reclamation when pauibk. brgcr spills 
and loc r b  u n  be collected IC hazardous waste and atomized 
in a ruitablc RCRA approved comburcion chamber, or absorbed 
with vennieulitc, dry sand, earth or similar material for 
dirpovl as hazardous mite in a RCRA apprmd facility. 

Ensure compliance vith local, state and federal regulations. 

NFI'A Rntings: Health: 1 F lan ia l i t y .  3 Reactivity 0 - - - - . - - *  . .  
~ 



Mallinckrod t 
Material Safety Data 

Llrllinckrwlt provider the information contain4 hereiii in ~ t w d  faith but 
makea no repmaentation u l o  itn comlmheniveness or accuracy. 
IndivWuab receiving this information must eserciac their inilelwiitleiit 
judgment in determining its apprupriateners lor a lmtticular purlwse. 

htalllnrkrodl niaka no rrprcsrntallonr. or warranl ln.  rlthtr riprruw 
Inipllrd. o lnrrcbuimbl l i ty .  ntnrsr lor a prlkular purpou wkb respect IO 

the Inlormullon sel lwlh herein or lo lhe product Io wblcb the Inlomailom 
rckrs. Accordln8ly. hlalllmckrudt wUI nul be raponrlble lor damaga 
rrrulllii8 from UIC of or rcllanrc upon lhlr Inlurmallon. 

Emergency Phone Number: 314-982-5000 hl;llliiitlndl. liic . SLICIILC Pruluclr Division. P 0 608 LI.  Pans. K Y  JW)61 

NITRIC ACID, 70% - S E m O N 3  ~wJMxBU 

PRODUCT IDBNTIFICATION; 
Synonymr: Aqua Fortic; Atmic Arid; Nitric A d  1096 

m m u l r  CAS NO.: x w - w - 2  

Molecular Weight: 63.00 

Chemical Ponnuk HNOJ 

Hazardous Ingredients: Not Appliiablc 

CAUTl ONA RY MEASURE S 
DANGEM sII#IwoOXlDlZCLcowTAcT~ 
OlWER MARRULMAY CAUSC FlU 
COMOsNh UQUID AND MIST CAUSE S C n n S  BURNS Fo ALL 

INIUlED. INliMAllON MAY CAUSE LUNG DAMAGE 

Do not &et in cyer, on skh, or on clothink 
A d d  breathing mist. 
Uu only with rdoqua~e wntilation. 
Wash thorwfily after hadtin& 
Kccp from conW with dothing and ocher combustibk materiab. 
Do not store n u r  combustible mrtcrbk. 
Store in a tightly ckced container. 
R c r m ~  and wuh contaminald clothing pmmptly. 
llrb rubsianec & classified 8s a POISON under the Fcdcnl C.uslic 
PoLoa Act. 

WERGENCY /FIR ST AID 

In  use of m t a d ,  immedialcly flush skin or eyes with plcnfy of 
water lor at ku( 1J minutes- If swalkmd, DO NOT INDUCE 
VOMfflNGl Om large quantities d water or milk if available. 
Newer givx anylhing by mouth to an unconscious person. I f  inhaled, 

. -. removc IO frwh air. I C  not breathing, give artificial 
respintion. I f  breathing is dimcult. give o w n .  In all cases 

--I call a phpician. 
SEE S@CnON 5. 

DOT Hazard Class: Oxidizer 

MDY naut MAY BC FATAL IF SW-D. I W H ~  IF 

Appunntx: aar, mlorlcu to slightly yellow 

Odor: Suffmling acrid. 

Solubiliv Infinite In water. 

Boiling Point: 122T (2WFJ 
Melting Point: -UT (-29'0 . 
Spchfic (Invity 1.41 
Vapor Density (Air= 1): 2-3 approlimalely 

Vapor Pressure (mm Hg): 62 @ #rC (WF) 
Evapontion b t c :  No information found. 

SECllQN2 Firer nd EXDlOSlOn Inform- 

Fl R: 
Not combustible, but substance u a stronl oxidizer and its heat 
of mcth with reducing a p n b  or combustbk may C.UK 

ignition. Can Iuc( with metals IO rrlusc flammable hydrogen 
PI. 

Exploslon: 
Ram crplorhrely with combuctibk organic or readily oxidizable 
materials such u: akoholr, tutpcntine, charcorl. organic 
refuse, mctal powder, hydrogen rulfde, etc. 

FIR Edlngulshlng Mcdlr: 
If involved in a lite, UK water spray. 

Speclsl Iafomrtlon: 
Increarcs the flammability of combustible, organic and rradily 
oxidhblc materials. I n  the event of a fire, w u r  full 
protcaivc clothing and NlOSI l -appmd sclfantained breathing 
apparatus with full lacepiece operated in thc prcrsurc demand or 
other p i l i v e  presure mode. 

liquid. Stablllty 
Stable under ordinary condilions of use and stonp. Containen 
may burst when heated. 

llszardour Dccomposltlon Roductr: 
When hated to dccompodbn, cmiu toxic nilrogcn oxides fumes 
and hydrogen nitmte. Will l u c t  with water or s lam lo p d u c e  
h u t  and ~oxic and comxin fumes. 

Ifrzardous Polymcrlutlon: 
Will not occur. 

IncompsllblllIlcs: 
A dangerously powerful oxidizing agent, ronccntntcd nitric acid 
& incompatible with ma( ruktaaocr. erpCrirUy s t m g  b m ,  
metallic powden, arbidcr, hyd-a sulfide, turpcnlhe, and 
combustible orpnicr. 

S F r n O N 4  hl k/- I nformrt Ion 

~ h t c  or cnclosc the a m  of thc l u k  or spill. Clun-up 
pcrronncl should wear pmtcak clothing and respiratory 
quipmcnt suitable for to& or conorbe fluids or vapora. 
Small Spills: Fluh with wltcr and ncutntite with alkaline 
material (cod. uh,  lime, etc.). Sewcr with excess water. 
Larger spills and kt suer: NeutnlLc with alkaline material. 
pick up with absorbent matcrW (sand, urth, vermiculite) and 
dirporc in a RCRA-apprwcb waste CICility or Kwcr the 
ncutnlizcd s l u y  with excess water if laul ordinances allov. 
P d d e  forced vcntilalion lo dirriple fumes. 

Rcporiablc Quantity (RQ)(CWA/CERCLA) : lo00 Ibs. 

Ensure compliance with local, slate and fcdcnl regulations. 

Ab 
NFPA Ratings: Ilealth: 3 flammability: 0 Reactivity: 0 Olhcr: Oxidizer 

NITRIC ACID, 70% 



NITRIC ACID, 70% 
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Mallinckrodt 
Material Safety Data 
Emergency Phone Number: 314-982-5000 

Mdlinckrdl provldr the infomulion *uiL.incJ herein in y d  faith but 
maker M reprcrcntatlion u (0 ita comprebewlveneu or rcuraey. 
lndivldurlr reccivin~thb informdon nurl exereire their bwle~mclent 
Judgment in determining Ita appmprirtcneru fur Y lmllicular purpw. 

hlrllrkrodt nuko norrpr~al r t lonr .  or wmrrrntln. clihcr c ~ p r a r o r  
liiiplkd. olmcrcluntablllty. ntnru fur r prrlkulrr purpose d t h  respect to 
the laluulk. sd forth herrla or l o  the product lo which the Irlonanllon 
refers. Aaordlngly. hfrlUnckrodl wilt n d  k rcspondble lor drmraa 
rerulhg from use cdor rcllrace upon this Inlurnirllun. 

Mallinckial1. liic.. Science Ralucir D i v i h n .  I’ 0 Uor U. P u i s .  KY 43061. 

SODIUM HYDROXIDE - 
PRODUCT m F I C A T I  ON A p n n r c :  White, derqucrccnt pcllcu. 

odor: odorku. 
Synonymc Caustic rob.; lye; sodium hydmaidc tdid; codium 
bflnte 

Formula CAS No.: 1310=132 

Solubiliw 111 1/100 g of water. 

Doiling Point: l3WC (Urn 
Melting Point: 31rC (6WF) 

Molecular weight: 1o.m Spedfic amity (water- 1): 2.13 

CAUTl O W Y  MEAS U r n  

-1RST AID 

I f  ~ l l o n d ,  do NOT induce vomiting. G i  large quantiticc d 
mter. Nntr g k  rafihiaB by mouth to ID unmr.cbru perm. Call 
a p h @ h  immcdhtebly. la cuc d contact, immediately flush 
skin or c y u  ritb plenty of water for at k.ct 15 minula. la all 
CUCI cat1 a physician. 
SEE! SeCTtON J. 

DOT Hazard Class: Corrosive Material 

Vapor Density (Air- 1): No information found. 

Vapor Pressure (mm Hg): Ncglidbk. 

Evrpontion Rate: No informalion found. 

N 2 mrnd E x w o n  Inlormatian 

Fire: 
Not considered to be 8 fire hazard. 1101 or molten mrkrial can 
react viokntly 4 t h  water. 
Can r u c ~  with ctNlr metals, such u aluminium. to gcncratc 
flammablc hydrogen pr. 

Explorlon: 
Not d d c d  lo be M erplorion hurrd. 

Fire Edlngulrblog Medla: 
UK any means ruitrbk for crtinguishing curnunding fin. 
Addingonler lo  a d c  r o l u t h  genentu l f q e  rmountr of hut. 

Special Informat loo: 
In the cvcnt of. fire, wear full protective clothing and 
MOSll-app-d selfowrained breathing rppantus with full 
facepiece opented In the prrssure demand or other pacitbc 
prrrcurr mode. 

Stability: 
Stable under ordinary conditions of use and S ~ O N ~ C .  Vcry 
h m :  Can slowly pick up moisture fmm rir and r u c ~  will 
carbon dioxide from air lo form sodium carbonate. 

llaurdour Dccomporltlon Products: 
Saliurn oxide. 

llaurdour Pdymcriutloo: 
lhir rubstance d w  not polymerize. 

Incompntlbllltier: 
Coatact with water, acids, flammable liquids, and organic h a l w  
compounds, upcCi.Uy tkhlorocthylcnc, may UULC fire or 
explosion. Contact with nitmmcthanc and other similar nitro 
canpounds auw formation of shock-sensitive ulu. Contact 
with metals such u aluminum, tin, and zinc UWI formation d 
flammabk hydrgcn gas. 

I m ~ m l l  Dlsnosnl Inlonnetlon 

T h i s  is  a tcrt line. 1WC Clean-up personnel require 
pmtectivc clothing and rtcpintory pmtcctbn from dus~. 
Sweep, lfoop or pick up spilled material. Avoid dusting. 
~ o ~ i e c t d  waste may be tnncrcnrd to a claced, prefcnbly 
metal, container and sent to a RCRA-approvtd waste dirpoUl 
facility. Do not flush to the Icvcr. Cautbnl Ploor.rnd other 
curfa= maybe dippy. Do not contact with water. 
Neutralize traces with dilute acid. 

Ensure complinnce with local. siatc and fcdcnl rrgulrlionc. 

NFPA Kotings I lcr l th  3 Flammability: 0 Reactivity: 1 

Effective Dale: 11-03-85 Supersedes 04-01-85 SODIUM HYDROXIDE 
I ~~~~ 



b 

8.. 
lablrtlolrr 
Il8rcrorrr (0 lrtrL air. If ro( breathing, give artificial 
r trp in th .  If breathing b dlfciCUlt, give onygen. Call a 
physician. 

Iayrtloa: 
DO NOT INDUCH VOHlllNGl O b  large quantities of 
water or milk If mllrbk. NMr g h  raything by mouth lo 
an unconrciow pcnon. Ocl medical attention immediately. 

In uw d coatact, lrnmcdirtely flush rldn with plenly of wltcr 
lor at l u s t  1S mlnum whib n d a g  mtaminrtcd ckthlng 
and rbou. Wash dothing +lore reuse. C.11 a physicirn 
immediately. 

Eye Erporum: 
Wub cyu with pknty dwmtcr lor at W 1 S  minuter, liftlng 
larrr end upper cpudr ooarioorlly. Oct ncdiral attention 
immcdktcly. 

Skl. Exposum: 

(R'IXCS, 1982) 

No LDMfiCSO inlomiior found dating IO normal 
IWICI ofaccupetbul arporun. IniC.iioa data: Stin, 
nbbk SO mg/24H !bere 
mg/24II Sms 

Eye, rabbit: M 

Alrbomc Esposurr Umltsz 
4 S I U  Pennicaiblo .Brpasure Umit (PEL): 
2 m g / d  W A )  

-ACOIH n m b d d  Umit Value ("LV): 
2 mum3 (Gi l inu  

Veatllrtlor System: 
A q & k m  of loul md/or general exhaust is recorninended to keep 
employee cxporuru kla the Airborne Erparurc I i r n i u  Ldal 
crhaurt ventilation ir generally p r o f e d  beuure i t  can a m t d  
the cmirrlonr of Ihc contaminant at i ts murcc, prcventing - 
dispcn&n of it loto the general work area. Plcuc d e r  t 
ACOIII document, 'Inductdrl Ventilalion, A Manual d 
Rccommcndcd P n a i c d ,  marl recent cdilion, for detrilr-L 

Pewer l  Rcrplmtom: (NIOSII Approved) = 
If the TLV ir exceeded, a dwt/m&t respintor with chemidl 
p@u mry be mrn, In p a c n l ,  up IO ten timu the 'ILV.' 

full facepiax nrplnlor or aidined hood may be worn. 

Skln Rotectloo: 
Wear lmpervlwr protcfthrc clothing, including boou, glovu, lab 
-1, apma or caenllc to p M n t  skin con-. 

Eye Rotcctloo: 
Uu cbcmhl ufely go@c and/or a full face rhicld vhcrc 
sphblng & parlbk.Cortut knru should w k worn wben 
ruork&~gWitb tbb mrledal. 
qukkdrrncb Cadliticr in work area. 

B 

respirator rupplkr for Umltathc. Altcrnathnly, a ruppli 8g? 

Maintain eye wash fountain and 

Keep In r tigbtly dosed conuincr.Protccl from 
phpiul damage. Storr in a tod,dry, vcnlilrtcd m a  a m y  from 
mur ru  of hut ,  mo&ture and iorompriibiliiiu. A h p  add the 
cauctk to water while stidnl; never the rrvcnc. 



Mallinckrod t 
Material Safety Data 
Emergency Phone Number: 314-982-5000 

hlrllinckrdl yrovickm the iidormation coiitriiwd hclzin i t1 ~ I M M I  hiili but 
maker no repmenlalion u to Ita nwnprehenrivcners or accuracy. 
Individuslr receiving thk information mwt exercise thcir i i ~ l q ~ c i ~ l t ~ ~ ~ i  
Jiiclgtiicnt iii tletcrmitiing ita 8~~~lr1ipn~l~t l t1111 for a lutrtieulur iiiiqiiiw. 

hlmllliickrudl nimhcr no represcnlmlluns, or wrrrmntles, clllitr crprcu or 
Iinyllcd, of mcrcbunlmblllly. Illness fur a pmrlkulmr purpose wlth rapccl lo 
llie Infornullon XI lwlh herein or IO ibe product to wklch the inlormatlor 
rekrr. Accordtiiyly. hImllInrkrud1 wltl n d  k respaoislblc lur dmiagrs 
rcrultliig koin use ul ur relluiice uliun lhlr Infurmallun. 

SULFURIC ACID 96% 
pRODU(X IDENTlFl CAWOt& 
Synonyms: Oil d Vitrid 

Formula CAS No.: 7664-9&9 

Molecular Weight: 98.07 

Chemical Formula: li2SO4 

l lwdouc Ingredients: Noc applicable. 

MCAUTlO&IRY MEASURES 
W G t U  COMOSM UQUlDANDMlST 
CAUSE SEVERE BURNS TO AU M D Y  TISSUL MAY BE FATAL 
I SWAfUWED. W f U L  IF IMUIULPD. INHALAnON MAY 
C4USC LUNG DAMAGL 

Do no( get in eycs. on skin, or on clothing. 
Do not breathe mist. 
Keep rontaincr rlorrd. 
h e  only with adquote wntilation. 
Wub iholbughly after bandling. 
'Ihu substance is classified as a POISON under the Fcdcnl Caustic 
POira, Act. 

EMEGENCY/FIRS'rAlD 

In all c u e s  call a physician. In c u e  o€ contact, immcdlately 
flush skin or eyes with plenty d water for at lurt 13 minutes. 
If mltowcd, DO NOT INDUCE VOMmNOl Give large quantities o l  
nler. k r  g k  anything by mouth to on unconscious penon. I f  
Iahakd, remow to fresh air. If not breathing, give m r t i f i c i r l  
nspintion. If bmalhing IS difficult, give oxygen. 
SEE SECnON S. 

DOT Hazard Class: Conosivt Material 

- 
Appearance: Colorless, oily liquid. 

Odor: Odorless. 

Solubility: infinite @ UTC 

Boiling Point: ca. 31VC (SWF) 
Melting Point: ca. -14'C (6.F). 
Specific Gravit~ 1.84 

Vapor Density (Air= 1): < 0.3 @ 2S'C (TP) 
Vapor Pressure (mm IIg): 1 @ 146T (SOT). 

Evapontion b t c :  No inlormalion found. 

SECIION 2 

Fire: 
Not combustible, but substance is a strong oxidizer and its heal 
of reaction with reducing rpaU or combustibles may causc 
ignition. Reacts with mart metals releasing flammable, 
potentially cxplosiw hydrogen gas. 

FlrLpnd E xd&n Infnrmatlon 

Explosion: 
Not combustibk, but wbccancc Ir a strong oridter and i ts  heat 
of reaction with reducing agents or combustibles may cause 
ignition. 

Fire Ex(lnguish1ng Media: 
Dry chemical, form or carbon dioridc. Water spray may be uscd to 
keep fire cxposcd containers rod. 

Special Infomrlion: 
In the cvcnl of a fire, wear full protective clothing and 
NIOSIl-.ppmvcd u l l a a i n c d  bruthing rppncur with full 
facepiece opcnted in the pressure demand or other positive 
prcvurc mode. 

3 R W v l l v  Dm 
Stabilltr: 
Stable under ordinary conditions of use and storage. 

llazardous Ikumposltlon Products: 
Toxic fumer of oxides of sulfur. Will ruct  with water or steam 
to produce toxic and cornrive fumes. R u &  with urbonrtcr to 
8enente arbon dioxide IS, and with cylnidu and sulfides to 
form poiconous hydrogen cyanide and hjdropn sulfide 
nspcctively. 

Ilrrsrdour Polymerization: 
Will not occur. 

locompallbliltlcr: 
Water, bases, orpnic material, halogens, metal acctylidcs. 
oxides and hydrides, rtrong oxidizing and rrducing agenu and 
many other m c t k  substances. 

Dike and m r  leaking or spilled liquid with dirt. 
vtrmiculiu. kitty-litter or other inen absorbent. h r  
spill with sodium bicarbonak or rodr ash and mu. aun-up 
penonnel q u i r e  protcctk clothing and respiratory 
protection from vapors and m&U. Neutralized waste may be 
containerized and disposed in a RCRA appmved w t c  d i r pa l  
facilily. Flush area of spill with dilute rod. ash solution and 
d b d  lo sewer. 

Reportable Quantity (RQ)(CWA/CERcu\) : loo0 Ibr. 

Ensure compliance with local, slats and fedcnl regulations. 



Ekctivc Date: 10-21-& Supersedes W-05-85 SULI;Ul<IC ACIL) c)b% 
0 
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0 
4 3  

0 
0 SEC’IYONI ‘1- 

Q A- EXPaSVReLHeAL=I11 ~~ 

a 5 Inhalrtlon: 
8 Inhalatian produces damaging elfects on the mucaur membranes and 
X upper nrplntoty tract. May a w c  l v n ~  edcnu.‘Sym~oms may 

k l u d c  lrrltatlon d the narc and throat, and labored bnalhlng. 

Ingcsllon: 
Corroshn. Swallowing can cauw -re b u m  d the mouth, 
lbml. m d  8 I d .  kmUn# to death. Om a u w  mre tbnul. 
vpmiliiig, disrrhea. 

Skin Contact: 
ComiVC. Symptoms of redness, pain, and s m r e  bum can occur. 

Eye Contnct: 
COrrab. Spksher can cause blurred vision, redness, pain and 
wwre tbuc bum. 

Chronlc Exposure: 
b g - t e r n  e tp rvm lo niU or npon auy CIW damp to teeth. 

Amrevallon of Pre+xlsllng Condltbs: 
Peaom r k h  prctrktiq &In dlsorden or eye pmbkmr or 

CffeCtS of the SUbStmCC. 
hplnd mrpintoq fuartko my be mom rucceptlbls tc! Ibc 

b 
m 
L 

JL PIR!XAID 

lnltnln t Ion: 
Remwe to fresh air. II nnl breathing, give art i f ic ial  
respiration. II breathing Is diffiiult, give nrygen. Call a 
physician. 

Ingestion: 
If swalkmed, D o  NOT induce vomiting. Give large quantities 
of water or milk rvrhbk.  all I physician inintcdiately. 
Never give anything by mouth to an uncnnsriniir perron. 

Skln Expsure: . 
In c u e  d contact, immediately flush skin with plenty ol water 
lor at kart IS minutes whik removing contarnin~tcd clotliing 
and shoes. Call a physician. 

’ 

Eye Expnsurc: 
Wash eyes w i l l  pknty d water roc rl leas1 IS minuies, lifting 
lower and upper cyclhb o m r k r l l y .  Gel medical attention 
immediately. 

Ventiliiticiti Syrletii: 
A systeni d local and/or general exhaust i s  reconiiiicnded in keep 
ciiiployce exposures below lhe Airborne & p u r e  I h i i l s .  h a l  
erhaurl vcnlilalion is generally preferred because i t  can control 
the eniissions of the conlaniinrnt JI i t s  source, preventing 
dispersion of i t  into thc general work area. I’ICJSC rcfer to 1 1 0  
ACGIII docunxnl, ‘loduririal Ventilation, A Manual ol 
Reconiniendcd Practices’, mort recent edition, lor details. k 
I’ersotutl Resplralors: (NIOSII Approved) a 

If the 11.V is crceeded a lull facepiece chemicul cartridge 5: 
#csF/raior may be wnm, in general, up lo 100 timer the *11.!& the 
marimum we concentration specified by the respirator supphcr, 

*whichever Is krs. Alternatively, a supplied air lull facepiece 
respiralor or airlined h a d  niay be nom. 

Skln Protccllun: 
Wear impervious protective clothing, including boctts. gloves, lab 
coal, apron or coveralls tu prevent skin cnntacl. 

Eye IBrotectlott: 

1 

‘ 8  

Use chcnikal u l e l y  gogslcs and/or a 11111 Iiicc shield where c. I - ~ X ~ C l T Y  DATb (RIECS, 1982) splashing i s  p~ i l i l e .Con lac~  leiires riinuld not be worn when 
working with this niaterial. 
quick-drench facililicr in work area. 

Maintain eye wiish lotinlain and 

Store in r cool, dry, ventilated storage area with acid 
resislant fhmn wid good drainage. Prolcrl from physical daiiiage. 
Keep out of dircct runliyhl and away froin heal, water, and 
Incompatible materials. I>o not wash out container and use i t  for 
other purposes. When diluting, always add the arid lo WJICC; never 
add water to the acid. 
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S I T E  S A I E T Y  P L A U  
I 
8 

Version 988 

A. GEWKRAL 1-IOU 

Projoct Titlo: Sit. 5 - Borrow Pit Projoct NO.: UH1304 

TDD/Pan No.: 

Projact Managar: John Barkadalo Projoct Dir.: Rick Rudy 

Location(8): An aroa 650 by 800 foot oast of Shorman Fiold end Building 3221 

Proparad by: Jon Schmidt Dato Proparod: 6-7-89 

Approval by: Mary Millor Date Appr0v.d: 6-10-89 

Sit0 Safoty Officor Roviow: Dato Roviowod: 

Scopo/Objoctivo of Work: Fiold Scraoning will includo physical survoys, goophyrical survoyr, soil sampling, 

temporary woll installation, groundwator sampling, and hydrologic essossmant. 

Proposod Dato of Flald Activitior: July 1992 to Juno 1993. 

Background Info: comp1.t.: [ x 1 Proliminary (No analytical [ 1 
data availeblo) 

Docurontation/Suamacy: 

Ovorall Chomical Haaard: ~orious I 
LOW [ X I  

Ovorall Physical Hazard 

Radioactivo Haaard 

sorious [ ] 
LOW [ I  

socious I 1 
Low [ I  

Modorato [ 1 
Unknown [ 1 

Modorato [ X ] 
Unknown [ ] 

Modorato [ ] 
Unknown [ X 1 

B. s I T E / u A s T E ~ s T I c s  
Waato Typots): 

Liquid I 1  Solid [ 1 Sludgo [ I  GaS/vApOr [ ] 

Charactoristic(s): 

[ I  Flauablo/ [ 1 VOlAtilO [ ] Corrosivo [ 1 Acutoly 
Ignitablo Toxic 

Ixploaivo [ 1 Roactivo [ 1 Carcinogon [ 1 Radioactive* f 1 

Othor: Aroa urod to provido fill matorial, no known wartor dirposod thoro. 

. Phyrical Harards: 

Ovorhoad I X ] Continod* [ . I Balou 1 x 1  Tr i p/Ial 1 1 x 1  

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

spac. Grad. 

Uoiao [ X I  Othor: Vohicular traffic in sit. aroa, oxcavation oquipront, noarby airflold. 

Haat/cold stross. 

*Raquiroa complotion of additional form and apacial approval from tho corporato Hoalth/Safaty group. Contact 
IldC or HQ. 
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Sit. ltiatory/Doacription and Unuaual Ioaturoa (8.0 Sampling Plan for dotailod domeription): 

preaont. tho sit. waa usod as a aourco of covor utorial for tho landfill. 

800 foot and is juat oaat of Building 3221. Tho sit. is aparaoly vogotat~d and is still usod aa a soure 

fill utorial. lo sarploa havo boon takon on thia sit.. 

From 1976 to tho 

Tho a r m  is approximatoly 650 by 

Rout. IMt. 
Compound P E W  of Expoaoro symptoms 

Isopropyl Alcohol 440 PPI Inh,Ing,Dorm,Cpo Drovainosa,hoad. 

Nitric Acid 2 epr3 1nh,1n9,~orr,uy0 Corromivo 

Location. of Choricala/wastoa: Unknown 

Odor 
Throahold 

7.5-200 ppm 

0.3-1 ppm 

~ ~~ 

Eatiutod volumo of Chomicala/Waatoa: Unknown 

Sulfuric Acid 

Uydrochloric Acid 

Sodium Hydroxido 

Sit. Currontly in oporation Yo.: [ X 1 no: [ 1 

~ ~~~ 

1 =w= Ing, Dorm, Inh Corromivo W A  

5 PPI fnh, In9, Dorm Corroaivo Unknown 

2 w/m3 Inh, In9, Con Corroaivo #/A 

c. --a 

List Harards by Task (i.o., drum aampling, drilling, otc.) and numbor tho.. (Taak nurbora aro croma-roforoncad 
in Soction D) 

WpriCal Harard Evaluation: 
1) Physical Survoys - Autombilo haaards: 
2) Temporary Monitoring Woll Installation - Wing portablo drill rig; 

3) Soil Sampling - uaing portablo drill rig; 
4 )  Docontamination Procoduros - Uaing solvonts; and 
5) ltydrologic ~saoaswnt - Splash, poraonal contamination, autombilas. 

Chomical Hazard Evaluation: 

Noto: C0.pl.t. and attach a Harard Evaluation Shoot for oach u j o r  known eontarinant. 

Odor 
Doacription 

Rubbing alcohol 

Acrid I 

Odorloas j 

Acrid I 
Odorloaa 1 

C c d g y  and rnvirrmmrnt 



D. S I R  SAC- lR3RX PLM 

Sit. Control: Attach map, uao back of thia pago, or akotch of sit0 showing hot zono, contamination roduction. 
zono, otc. 

I Porimotor idontifiod? [yo.) Sit. aocucod? [ no 1 

Work Aroaa Doaignatod? [yoa] Zono(a) of Contamination Idontifiod? [ no 1 

Poraonnol Protoction (TLD badgoa roquirod for all fiold poraonnoll: 

Anticipatod Lovol of Protoction (Crosa-roforonco task numbora to Soction C): 

I A I B  I C I D I  
Taak 1 X 

Task 2 X 

Task 3 X 

Task 4 X 

Task 5 X 

(Expand if nocoasary) 

Modifications: Modifiod lovol D with tyveck, neoprono glovoa and boota, safoty glaaaos, APR availablo whon 

lovol C upgrado ia nocosaary baaod on OVA roadinqa. 

Action Lovola for Evacuation of Work Zono Ponding Roaaaossmont of Condition.: So. Allowablo Radiation Doao 
Attachmont 

o Lovol D: 0 <19.51 or ,251, oxplo ivo atmoaphoro ,101 LEL, organic vapors abovo background lovola, 2 9 particulatoa > mg/m , othor 

o Lovol C: 0 <19.52 or ,251, enplosivo atmoaphoro >251 LEL3 
bfoathing rono) >1 ppm. particulatos > mg/r 

o O2 <19.51 or ,252, oxploaivo atmoaphoro >252 LELj 
broathing sono) ?5 p p ~ ,  particulatoa > ag/m 

o Lovol A: 0 <19.51 or ?251, orploaivo atmoaghoro ,251 LEL 
>go0 ppm, particulatoa > mg/m , othor 

k v o l  8 :  

A i r  Monitoring (daily calibration unloaa othorwiso notod): 

~ ~~~ 

Typo of Samplo 
(aroa, personal) I Contaminant of Intorost I 

Exploaivo Gasoa 

Radiation-Exposuro Aroa 

(Expand i f  nocosaacy) 

California-201), unknown organic vapor (in 
othor 

California-201), unknown organic vapora (in 
othor 

California-201), unknown organic vapors 
- 

Monitoring Froquoncy of 

OVAflNu Continuous 

02/Exploaimotor I Continuoua ~ -1 

Docontamination Solutions and Procoduroa for EqUipmOnt, Sampling Goar, otc.: 

Trisodium phosphato wash, tap wator rinao,  doionizod wator rinso, iaopropanol rinao (twico), final organic- 

fro. wator rinso, and allow to a i r  dry aa long aa poaaiblo. 

mixod wmato. 

Not.: Evory offort will bo mado not to gonorat. 

a 
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POrSOnaOl Docon Protocol: 

will bo doublo baggod and druaod for disposal. 

following oach day's fiold work. 

Docon Solution Monitoring Procoduroa, if Applicablo: 

aroa upwind of tho sampling zono. 

SpOdal Sit. Equipmont, Facilities, or Procoduros (Sanitary Faci1iti.s utd Lighting 
Ilust Moot 29 CfR 1910.120): 

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

Boot and glovo wash - trisodium phosphate wash with cloan WAtOC rinao. Expondablos 

Fiold porsonnol will tako a hygionic shocnr, off-nit.. 

Docontamination will bo m r f o r w d  i n  a woll-vonti 

Sit0 Entry Procoduros and Spocial Considorations: 

fioldvork activitios. Porsonnol will oxorciao caution in tho vicinity of tho sit. and along noarby roadwaya. 

E L E ' s  "Buddy SyStOS' will bo orployod at a11 timor during 

Work Limitation8 (ti- of day, woathor conditions, otc.) And Boat/Cold StrOSS R.quiromts: 

All fioldvork activitioa will bo porformod during daylight hour.. Toam r h r s  Will tako broaks as nocosaary tr 

avoid hoat stroaa and roplaco fluids. Cooling vorts may bo usod to prov.nt hoat atross. 

Gonoral Spill Control, if applicablo: N/A 

~ ~ ~~ ~ 

Invostigation-Dorivod htorial Disposal ti.*., oxp.ndablos, docon WAStO, Cuttings): 

All fioldwork wasto matorials will bo doublo baggod, drummod, labolod and trutsportod to a dosignatod 

location for final diaposal by tho Navy. 

~ ~- 

Sample nandling Procoduros Including Protoctivo mar: 

During a11 handling of samplos, a11 fiold toam rmbors will woar surgical glovos. 

SADplO prosorvation with acids. 

Goggloa will bo worn durinq I 

*All ontrios into oxclusion con. roauiro Bud& dvstom US.. All E L E fiold staff earticiwto in D0dic.l 
mnitoring program and havo corplotod applickl; training por 29 c n  1910.120. 
m o t s  r.quiromonts of 29 CFR 1910.134, and MSI 288.2 (1980). 

R&irAtoCy protoction program 

4) and mvinmncnt 
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(Use eiupplemontal sheots, if necessary) 

LOCAL RESOURCES 

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

W U l U K O  On 8.80: 904-452-4138: Off Bas.: 911 

Hospital Emorgoncy Roon UAS Disponsacy - Building 3600: 904-452-2733: Baptist Hospital: 904-434-4811 (Lira 

Flight) 

Poison Control Center 

Police (include local, county rhoriff, state) 911 

Fire Dopartrent 911 

Airport 

U.S. Coast Guard Energency - 904-453-8178, General Information 904-153-8782 
Uboratow E & E ASC 1-716-631-0360 

Fed. Express 1-800-238-5355 

Client Contact U.S. Uavy  Southern Division, Engineer-In-Chargo, Susanno D. Sanborn 1-803-743-0574 

Site Contact NAS Pensacola EnVirOrOIIt81 Coordinator, Ron Joynor: 904-452-4515 

*I)8ptiSt Hospital is preparod to handle radioactively contaminated personnol. 

SITE BIcsoIIpcEs 

Sit0 Energency Evacuation Alarm Hothod N/A 

Water Supply Sourco On site 

Telophono Location, Number To bo dotormined on site 

Collular Phon., i f  available To be dotormined on sit. 

Radio 

Othor On-sit. warehoune number to be dotarmined 

muRQERcT C O ~ A C T S  

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

2. Ecology and Snvironaont, Inc., Safety Diroctoc 
Paul JOnBairO ........................................... (716) 684-8060 (office) 

(716) 655-1260 (hoao) 

. 3. Ropional Safoty Coordinator, Sybil Nowchurch ............ (904) 877-1978 (officol 

(904) 878-2336 (home) 

4 -  Rogional Office HanagOr, Rick Rudy ...................... (901)  877-1978 (office) 

(904) 893-7245 (homo) 

Paqa 5 of 6 

~ 



lpDzmBu?%ImE 

1. Twonty-four hour answorinq aorvice: ( 5 0 1 )  370-8263 

What to roport: 

- Stat.: "this is an enrgoncy.'  

- Your n a m ,  rogion, and sit.. 

- Tolophono numbor to reach you. 

- Your location. 

- N a n  of porion injurod or oxposed. 

- l4aturo of omorgoncy. 

- Action takon. 

2. A toxfcologiat, (Dra. Rayrand Harbiaon or aamociato) will contact you. Bopoat tho inforution givon to tho 
anmmring sorvico. 

3 .  If a toxicologist dooa not roturn your call within 15 minutoa, call tho following poraona i n  order Until 
contact ia mado: 

a. 21  h-r h o t l i n ~  - (716) 6844940 
b. Corporato Safoty Director - Paul J o n ~ i r o  - h o w  0 (716) 655-1260 
c. Amaiatant Corp. Safoty Officor - Stevon Sherm8n - h o w  0 (716) 688-0084 -- 

(m: riold Toam u t  Da Roato(m) h i o r  to Start of m r k )  

Direction. to hoapital (includo u p )  from Site 5 

IIU M-cy - rollow tlovoy Road aouth to Saa Carlos Road. Turn loft onto SUI Carlo. Road and follow it oaat 

to ladford Boulevard. Follow Rbdford Boulovard o u t  to riaher Stroot. Turn loft on Ciahor Stroot and follow i 

north to Turnor Stroot. 

of tho intorsoction of Ellyaon Avonuo and Turnor Stroot, in Building 3600. 

W i s t  ...p $tal - Take Duncan Road (Navy Blvd.) north to oxit tho baa.. 

to tho oaat. rollow mvy Blvd./Hvy . 98 oast approx. 311 to Paco Blvd. Turn loft (north) on Paco Blvd. and 

proceod appro.. I d  to Corvantea st. ( W u y .  90). Turn right on Corvantoa/Bwy. 90 and follov thia road for  about 

8 blockm and turn loft (north) onto E stroot. Tho hoapital is about 6 block8 north on tho loft. 

Turn right onto Turnor Stroet-tho AAS Diaponaarp is locatod on tho northuoat cornor 

Warp Blvd. bocowa IRn 98 and curvoa 

b r g o n c y  IEgroas Routoa to Got Off-Sit. E~orqoncy egroaa route. will bo locatod if owrgoncy oxit rout08 bocomo 

blockod by conatruction, otc. 

[ . A l ? l m i O O O : T o 3 1 3 :  2 
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I ecology and environment, inc. 

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

i 
Version 980 

Project Titlo: Sit. 6 - Fort Rodoubt Rubblo Projoct No.: UH1304 

Di8posal Aroa TDD/Pan No.: 

Projoct Manmgor: John Barksdalo Projoct Dlr.: Rick Rudy 

Locatlon(8): East of Sit. 5, which is at tho oast ond of Shorman Fiold 

Proparod by: Jon Schmidt Dato Proparod: 6-2-89 

Approval by: Mary Millor Date Approved: 6-10-89 

Sit. Safoty Offlcor Roviow: Dato Rovlowod: 

scopo/Objoctlvo of Work: Fiold Scrooning will includo physical surveys, goophysical surveys, soil sampling, 

temporary woll installation, groundwater sampling, and hydrologic assossmont. 

Proposod Dato of Flold Activities: July 1992 to Juno 1993 

Background Info: comp1.t.: [ x 1 Preliminary (No analytical [ 1 
data availablo) 

Docuaontation/Suuary: 

Ovorall Chomlcal Hazard: Serious [ I Modorat. [ 1 
LOW [ X I  Unknown [ 1 

Ovorall Physical Hazard sorious [ I Moderato I X 1 
LOW 1 1  Unknown [ 1 

Radioactivo Hazard serious [ I Modorato [ 1 
LOW [ I  Unknown [ X 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B. SITEmTlZ QURACTE€tISTICS 

Wasto Typo(8): 

Liquid I 1  Solid I X I 

Charactoristlc(s): 

rlammablo/ [ 1 Volatil. [ I 
Ignltablo 

Exploslvo I 1 Roactivo [ 1 

Corrosivo [ 1 Acute 1 y [ I  
Toxic 

Carcinogon I 1 Radioactivo' I 1 

Othor: Aroa usod to dlsposo rubblo, asphal , wood, brush, notal, etc. 

Physical Hazards: 

Ovorhood I X 1 Confined' [ 1 Bolow [ X I  Trlp/Fall [ X I  
Spaco Grad. 

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

NOiSO [ X I  Othor: Vohicular traffic in sit. aroa,  excavation equipmont, noarby alrfiold 

Hoat/cold stross. 

*Requires corplotlon of additional form and spocial approval from tho Corporato Hoalth/Safoty group. Contact 
RSC or HQ. 
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Site History/D.scription and UnUSU8l Features (see Sampling Plan for detailod de8cription): Aa area 

approximately 450 by 1 ,650  feet located east of Site 5 and Sherman Field was used from 1973 to 1 9 8 2  to dispose 

of non-hazardous solid waste. Rubblo, wood, plastic, metal, brush, and building materials were disposed of on 

sit.. Tho aroa is partially vogotatod. Thoro h a w  boen no samplos colloct~d on sit.. 

Route Acuto Odor 
Coapound P t L m A  of Exposure symptoms Threshold 

Locations of Chemicalsflastos: An area approxiutoly 450 by 1,650 feet 08St of Sit. 5 and Sherman Field. 

Odor 
Description 

Estiutod Volume of Choricals/wastes: Unknown 

Isopropyl Alcohol 

Nitric Acid 

Sulfuric Acid 

S i t .  Currently in Operation 

440 ppm Inh,Inq,Derm,me Drousinoss,head. 7.5-200 ppm Rubbing alcohol 

2 PP. Inh,Ing,D.rm,Sye Corrosive 0.3-1 p p ~  Acrid 

1 rg/m3 Ing, Dorm. Iah cor rosive N/A Odo t 18s s 

Yes: [ r 1 no: [ 1 

Hydrochloric Acid 

Sodium Hydroxide 

List Hazards by Task (i.8 ., drum sampling, drilling, ate.) and nurb.r them. (Task numbers are cross-referencad 
in Section D) 

Physical Hazard Evaluation: 
1) Physical Surveys - Automobile hazards: 

~ 

Acrid 5 PPI Inh, Ing, Dorm cor 10s iv. Unknown 

2 .g/m3 Inh. Ing, Con Corrosive n/A Odor less 

2) Toaporacy Honitoring woll Installation - Using portable drill rig; 
3 )  Soil Sampling - Using portable drill rig: 
4 )  Docontamination Procoduros - Using solvents: and 
5) Hydrologic Assessment - Splash, personal contamination, automobiles. 

Noto: Complote and attach a Hazard Evaluation Sheet for each major known contaminant. 

+y and mvinmment 
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Task 2 

Task 3 

D. SITE S A F F R  WltK P L M  

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

Perinoter idontifiod? Iyos) Sit. securod? I no 1 

Work Aroas Dosignatedl Iyosl Zono(s) of contamination Identified? I no 1 

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

Anticipatod Lovol of protection (Cross-roforonco task numbors to Section C): 

X 

X 

I I I 1 

Task 1 1 I X 

Type of Sample 
Contaninant of Intorost (aroa. personal) 

vocs Area 

Explosive Gases Aroa 

Monitoring Frequency of 
Equipmont Sampling 

OVA/HNu Continuous 

02/Explosimoter Continuous 

I Task 4 I 

(Expand if nocessary) 

Modifications: Modified levo1 D with tyveck, neoprene gloves and boots, safety glassos, APR availablo when 

lovol C upgrado is nocessary basod on OVA roadings. 

* 
Action Lovols for  Evacuation of Work Zono Ponding Roassossmont of Conditions: So. Allowablo Radiation Doso 

Attachmont 
o Lovol D: o 

pfrticu1at.s > mg/m , othor 

broathing 2 tono) >1 ppm, particulatos >- mq/m , othor 

<19.52 or ,252,  oxplogivo atmosphoro > l o %  LEL, organic vapors abovo background lovols, 

o Lovol c: o <19.5% or ,25%, explosivo atnosphore >25% LEL3(California-20%), unknown organic vapor (in 

o Lovol e: o <19.52 o r  ,25%, explosivo atnosphoro >25% LEL3(California-202), unknown organic vapors (in 

o Lovol A: 0 <19 .52  or ,252, explosivo atmoaghoro ,252 LEL (California-202). unknown organic vapors 

2 broathing tono) > 5  ppm. particulates > mg/m , othor 

,400 ppn, particulates > mg/m , other 

Air Honitoring (daily calibration unloss othorwiso notod): 

I Radi a ti on--Expo su r e I Aroa I Micro-R-Motor I Continuous I 
(Expand if nocorsary) 

Decontadnation Solution. and Procoduros for Equipmont, Sampling Goar, etc.: 

Trisodium phosphato uash, tap wator rinso, doionirod WatOK rinao. isopropanol rinso (twice), final organic- 

fro. uator rinso, and allou to air dry as long as possiblo. Note: Evory offort will bo mad. not to gonorate 

nixod uaato. 

[NASP1W10OO:TO313:3 Pago 3 of 6 



Porsonnol Doeon Protocol: Boot and glovo wash - trisodium phosphate wash with cloan vator rinso. Expondablos 

will bo doublo baqgod and druuod for disposal. Fiold poraonnol will tako a hygionic showor, off-sito, 

following oach day's field work. 

Docon Solution.Honitorinq Procoduros, if Applicable: 

aroa upwind of tho sampling zono. 

Spocial Sit. Equipront, Facilitios, O K Procoduros (Sanitary Facilitios and Lighting 
Muat Hoot 29 CFR 1910.120): 

All drilling safety procoduroa will bo strictly adhorod to as outlinod in Attachmont A. 

Docontamination w i l l  bo porformod in a woll-vontilato 

Sit. Entry Procoduros and Spocial Considorations: E L E ' s  "Buddy Systom" will bo omployod at a11 tiros during 

fiolduork activities. Porsonnol will oxorciso caution in tho vicinity of tho aito and along noarby roadvaya. 

Work Lfmit8tions (ti.. of day, woather condition., otc.) and Hoat/Cold Stross Roquirounts: 

All fioldvork activitios will bo porformod during daylight hours. Toar r & o r a  will tako broaks as nocossary to 

avoid hoat stress and roplaco fluids. Cooling voata may bo usod to provont hoat atroas. 

~ ~ ~~ ~~~ 

Gonoral Spill Control, if applicablo: rs/A 

~ ~~ ~ ~~ ~~ ~~ 

Inrostigation-Dorivod Hatorial Disposal (i.o., oxpondablos, docon wasto, cuttings): 

All fiolduork wasto matorials vi11 bo double baqgod, dcurrod. labolod and tranaportod to a dosiqnatod 

location for final dispoaal by tho N a v y .  

Samplo Handling Procoduros Including Protoctivo Woar: 

During a11 handling of samplos, a 1 1  field team moabora will uoar surgical glovos. 

ramp10 prosorvation with acids. 

Goqgloa will bo worn during 

Toam Hoabor* Rosponaibility 

Toar moabora to bo dotorminod Toar Loador 

sfto Safoty Officer/Samplor 

Goologirt/Salplor 

saDp1.r 

*All ontrios into oxclusion zono roquiro Buddy System US.. All E & E fiold staff participato in modical 
monitoring program and havo complotod applicablo training pot 29 CIR 1910.120. Roapiratory protoction program 
r o t a  requirornts of 29 CFR 1910.134, and ANSI 288.2 (1980). 

recycled paper 
INAS? l~1000:26313 : 3 

cculg) and mvirrsnmcnt 
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(Us. supplomental sheots, if nocessaryl 

LocAt RESOURCES 

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

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

Hospital Emorqoncy Room NAS Disponsary - Building 3600: 904-452-2733: Baptist Hospital: 904-434-4811 ( L i f o  

Flight ) *  

Poison Control Center 

Police (includo local, county sheriff, state) 911 

Firm Dopartment 911 

Airport 

U.S. Coast Guard Emorqoncy: 904-453-8178: Gonoral Information: 904-453-8282 

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

Fad. Expr.88 1-800-238-5355 

Client Contact U.S. Navy Southorn Division, Enqinoer-In-Charge, Suzanne D. Sanborn: 1-803-743-0574 

Sit. Contact NAS Ponracola Enviromontal Coordinator. Ron Joyner: 904-452-4515 

"Baptist Hospital is propared to handlo radioactively contaminatod personnol. 

SITE ~souucEs 

S i t e  Enorqency Evacuation Alarm Mothod N/A 

Water Supply Source On site 

Tolophono Location, Number To be determined on sfto 

Collular Phone, if available To be doterminod on sfto 

Radio 

Othor On-site warehouse numbor to be dotorminod 

- 

1. 

2. 

. 3 .  

4. 

lucmamcr ColmACTs 

Dr. Raymond Harbiron (Univ. of Florida) ................. (501) 221-0465 or (9041 462-3277, 3281 
Alachua, Florida (501) 370-8263 (24 hours) 

Ecology and Environmont. Inc., safoty Diroctor 
Paul Jonmaire ........................................... (716) 684-8060 (offico) 

(716) 655-1260 (home) 

Regional Safety Coordinator, Sybil Nowchurch ............ (9041 878-2336 (hone) 
(904) 877-1978 (offic.) 

Rogfonal Officor Managor, Rick Rudy ..................... 19041 893-7245 (homo) 

(904) 877-1978 (office) 



IODID. It- 

1. Twonty-four hour answocing service: (5011 370-8263 

what to coport: 

- State: "this is an omerqoncy." 

' - Your name, region, and site. 

- Telophono nuabor to reach you. 

- Your location. 

- N a n  of person injured or oxposod. 

- Nature of omorgoncy. 

- Action takon. 

2. A toxicologist, (Drs .  Rayaond Harbison or associato) w i l l  contact you. 
answering sorvico. 

Repoat tho information given to tho 

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

a. 24 hour botlino - (716) 6844940 
b. Corporate Safoty Diroctor - Paul Jonmaicm - horo # (716) 655-1260 
c.' Assistant Corp. Safoty Officor - Stoven Shorun - homo # (716) 688-0084 

-notrrss 

(m: Fiold Tom mst 0- Routo(s) Prior to Start of Wart) 

Diroctions to hospital (includo map) fror Site 6 

.U D i . p . u  a- - Follow Fort Road aouth to Hovoy Road. Turn loft onto Hovoy Road and continuo oast to Duncan 

Road. Turn right onto Duncan Road and follow it south to Turnor Stroot. Turn loft onto Turnor Stroot--the I U S  

DiSpenSArY is located on tho northwost cornor of the intarsection of Cllyson Avonuo and Turnor Streot, in 

Building 3600. 

~ ~ ~ ~ ~ ~ _ _ _ _ _ _ _ _ ~  ~ ~ ~ 

Bmptist 8ompit.l - Take Duncan Road (Navy Blvd.) north to oxit tho bas.. Navy  Blvd. becoros EWY 98 and cucvos 

to the oast. rollow Navy Blvd./Hwy . 98 east approx. 3mi to Paco Blvd. Turn loft (north) on Pace Blvd. and 

procood approx. h i  to Corvantos St. IHwy. 90). Turn right on Cervantosflwy. 90 and follow this road for about 

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

Cnrgoncy Egress Routos to Got Off-Sit. EDOrgen~y ogress coutos will bo located if owrgoncy oxit routos bocomo 

blocked by construction, otc. 

0130K57  
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S I T E  S A I L T I  P L A I U  

I 
Version 9811 

Project Titla: Sit. 16 - Brush Disposal Araa Projact No.: UH1304 

Disposal Area TDD/Pan NO.: 

Projoct Manaqar: John Barksdala Project Dir.: Rick Rudy 

Location(8): 

Prepared by: Jon Schmidt Data Prapacad: 6-2-09 

Approval by: Mary Millar Data Appcovad: 6-10-89 

Site Safaty Officar Roviow: Data Raviawad: 

Scopo/Objactiva of Work: Fiald Scraoninq will includa physical survoys, qaophysical surveys, soil sampling, 

temporary wall installation. groundwatar sampling, and hydrologic assassrant. 

Proposad Data of Fiald Activities: July 1992 to June 1993 

Background Info: Coaplata: I X I Proliminary (No analytical [ 1 

Approximately 30 acres .art of the mast-west runway of Sherman Field 

data availablal 

Documantation/Suaaary: 

Ovorall Chaaical Haaard: sorious I I 
L O W  1 x 1  

Ovorall Physical Haaard Serious [ I 
LOW [ I  

Radioactiva Haaard sorious I J 
LOW I 1  

Modarata I 1 
Unknown I I 

Modarata I X 1 
Unknown I J 

Modarata 1 1 
Unknown [ X 1 

B. SITS/WASTS -STICS 
wart0 ( S ) : 

Liquid t 1  Solid [ X 1 Sludqa [ I  Gasflapor [ 1 

Charactaristic(s): 

Flaamablo/ [ 1 Volatil. [ 1 Corrosiva [ J Acutol y [ I  
Ign i t ab1 a 

Explosiva [ 1 Roactivo [ 1 Carcinogan [ 1 Radioactiva* [ ] 

Othor: Area usad for trao rofusa and posribly qarbaga incinocation. 

Toxic 

Phyaical Haaards: 

Ovarhoad [ X ] Confined* I 1 Bolow [ X I  Tr ip/P'all 1 x 1  
Space Grade 

Punctura [ 1 Burn I I cut 1 1  Splash I 1  

nois. 1 x 1  Othor: Vohicular traffic in site arm., excavation aquipmant, naarby airfield. 

Hoat/cold stross. 

*Roquiros coaplation of additional fora and spacial approval from the Corporata Haalth/Safaty group. Contact 
Rsc or HQ. 
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Sit. History/Description and unusual Features (5.0 Sarpling Plan for datailod doscription): Fro. tho 1960s 

to 1973, this 30-acra sit. was usod to disposa of traa rubbish and possibly as an incinoration sit. for Army 

garbaqa. Tho sit. is just oast of tha oaat-wost runway of Shor~an Fiald and bordars Bayou Grand.. NO sarpl 

h a w  boan takon on sit.. 

Locations of Chorica1sflastas: unknown. 

Estiratod Volun of Charicals/Wastas: Unknown 

Sit. Currontly in Operation Yo.: I x 1 No: [ 1 

c. mxuDEvAumTxOI 

List Hazards by Task (i.o., drua sarpling. drilling, otc.) and numbor tho.. (Task nuabors aro cross-coforoncod 
in Soction D) 

Physical Haxard Evaluation: 
1) Physical Survoys - Autorobilo hazards: 
2 )  Tolporary Monitoring Wall Installation - Using portablo drill r ig:  

3 )  Soil S8gling - Using portablo drill rig: 
4) Docont8rfnation Procoduras - Usinq solvants: and 

5 )  Hydrologic Assassrant - Splash, parsonal contamination, autoaobilar. 
Chorical Harard Evaluation: 

Noto: Coqlota and attach a Haxard Evaluation Shaet for oach major knovn contarinant. 



D. S I T Z S A F m M I I u P w  

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

Porimoter idontified? [yes] site secured? I no 1 

Work Areas Dosignatod? [yosl Zone(s) of Contamination Idontified? [ no I 

Porronnel Protoction (TLD badgos roquired for all fiold personnel): 

Anticipated Lovol of Protection (Cross-roforonce task numbors to Soction C): 

(Expand if necossary) 

Modifications: Hodifiod lovol D with tyvock, neopreno gloves and boots, safety glassos, APR availablo when 

levo1 C upgrado is necossary based on OVA readings. 

Explosivo Gasos 

Radiation--Exposure 

~~~ ~~~~~ 

Action Love111 for Evacuation of Work Zone Ponding Roassossment of Conditions: 5.0 Allowable Radiation Dose 
Attachment 

o Level D: o2 <19.52 or ,252,  oxplo~ivo atmosphore >lo2 LEL, organic vapors above background lovols. 
particulatos > mq/m , othor 

b#eathinq zono) > l  ppm, particulatos > mg/m , othor 

b#oathing zona) > 5  ppa, particulates > mg/n , other 

,300 ppm, particulatos >- mg/m , othor 

o Level C: 0 <19.52 or ,252, oxplosivo atnosphoro >252 LEL3(California-2021, unknown organic vapor (in 

o Lovol E: 0 <19.52 or ,252, oxplosivo atnosphoro >252 LEL3(California-202), unknown organic vapors (in 

o Levo1 A: 0 <19.52 or ,252,  oxplosivo atnosghoro >252 LEL (California-20%), unknown organic vapors 

Air Monitoring (daily calibration unloss othorwiso noted): 

Area 02/Explosinoter Continuous 

Aroa Micro-R-Metor Continuous 

I Contaminant of I Frequency of 
Sampling I Monitoring 

Equipmont I Type of Sample 
( a r m ,  personal) I Interost 

Area I OVA/HNU I Continuous I I I vocs 

Docontamination Solutions and Procedures for Equipment, Sampling Coar, ate.: 

Trisodium phosphato wish, tap water rinso, doionizod wator rinso, isopropanol rinso (twice), final organic- 

freo wator tinso; and allow to air dry as long as possiblo. Evory offort will bo made not to gonerate mixod 
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Porsonnel Decon Protocol: Boot and glove wash - trisodium phosphate wash with clean water rinao. Expondablos 

will bo doublo baqgod and drummed for disposal. Fiold porsonnel will take a hygienic shower, off-sito, 

following oach day's field work. 

Docon Solution Monitoring Procodures, if Applicable: Docontamination will bo porformed in a woll-vontilatod 

aroa upwind of tho sampling zone. 

Special Sit. Equipment. Facilitios, or Procedures (Sanitary ?acilitios and Lighting 
Must Xoet 29 CFR 1910.1201: 

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

Sit. Entry Procodures and Spocial Considerationa: E L E's "Buddy Systom" will bo omployed at a11 timoa during 

fieldwork activities. Personnol will oxorciso caution in tho vicinity of tho site and along noarby roadways. 

Work Limitations (tire of day, weathor conditions, etc.) and Hoat/Cold Stfoss Roquirewnts: 

All fieldwork activities will bo porformod during daylight hours. Team DOdOrS will tako broaks as nocessary to 

avoid hoat stress and roplace fluids. cooling vosts may be usod to provont heat stress. 

Gonetal Spill Control, if applicable: N/A 

Invostigation-Dmrivod Hatorial Disposal (i.e., orpondablos, docon vasto, cuttings): 

All fieldwork vasto materials will be doublo baggod, drummod, laboled and tru~sportod to a designatod 

location for final disposal by the Navy. 

Sarplo Handling Procodurea Including Protoctivo Woar: 

During all handling of sarplos, a11 fiold toar rombora will woar surgical glovos. 

samplo prosorvation with acids. 

Goqglos will be worn durinp 

TOAD Mo&~r* Rosponsibility 

Tear rombers to be dotermined Toam Leador 

Sit. safoty Oftfcor/Samplor 

Geologist/Saqlor 

*All ontrios into oxclusion zone coquiro Buddy Systom US.. All E L C fiold staff participate in modical 
monitoring program and have corplotod applicablo training por 29 QB 1910.120. 
=.eta requiromnts of 29 CCR 1910.134, and U S 1  288.2 (1980). 

Rospiratory protoction program 

Onoc1GC) 
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E. ENIERGSWCI IXWORMATIOU 

(Use supplemental sheets, if necessary) 

LOCAL ltEsovRcEs 

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

Aabulance On Base: 904-452-4138: Off Base: 911 

Hospital Emergoney Room NAS Dispensary - Building 3600: 904-452-2733: Baptist Hospital: 904-434-4811 (Life  

Flight 1 * 
Poison Control Centor 

Police (includo local, county sheriff, state) 911 

Fire Department 911 

Airport 

U.S. coast Quard Enerqency: 904-453-8178: General Information: 904-453-8282 

Uboratory E E ASC: 1-716631-0360 

Fed. Express 1-800-238-5355 

Client Contact 

Sit0 Contact N U  Pensacola Enviromental Coordinator, Ron Joyner: 904-452-4515 

U.S. Navy Southern Division, Engineer-In-Charge, Suzanne D. Sanborn: 12803-743-0574 

4Baptirt Hospital is prepared to handle radioactively contaminated personnel. 

SITE l tES0~cES 

Site Emergency Evacuation Alarm Method N/A 

Water Supply Source on site 

Telephone Location, Number To bo determined on site 

Cellular Phone, if available To be determined on site 

Radio 

Other On-site warehouse number to be determined 

1. Dr. Raymond Hacbison (Univ. of Florida) ................. (501) 221- 0465 or ( 9 0 4 )  462- 3277,  3 2 8 1  
Alachua. Florida ( 5 0 1 )  370- 8263 ( 2 4  hours) 

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

( 7 1 6 )  655- 1260 (home) 

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

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

9 0 4 )  878- 2336 (home) 

9 0 4 )  877- 1978 (office) 

9 0 4 )  893- 7245 (hole) 

9 0 4 )  877- 1978 (office1 
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1 .  

2 .  

3. 

Twnty-four hour answoring sorvico: ( 5 0 1 )  370-8263 

What to report: 

- Stat.: "this is an onrgoncy." 

- Your namo, region, and sit.. 

- Tolophono number to reach you. 

- your locstion. 

- N a n  of permon injurod or oxposod. 

- Naturo of emorgoncy. 

- Action taken. 

A tOXiCOlOgist, (Drs. Rsyaond Harbison or associato) will contact you. 
anawering sorvico. 

Ropoat tho information givon to tho 

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

a. 24 boar b0tli00 - (716) 684-8940 
b. Corporatm Safoty Dirmctor - Paul Jonmairo - hoao 0 (716 )  655-1260 
e. Assistant Cotp. Safoty Ofticor - Stovon Shormn - h o n  0 (716)  688-0014 

DirOCtiOn8 to hospital (inckudo rap) for Sit0 16 

REhS Di8prurry - Follow Tow Way oast to Taylor Road. Follou Taylor Road OaSt to Duncan Road. Turn right o 

Duncan Road and follow it south to Turnor Stroot. Turn loft onto Turnor Stroot and follow it oa8t--tho NAS 

Disponsary is locatod on the northvost cornor of tho intorsoction of Ellysoa Avonuo and Turnor Stroot. in 

Building 3600. 

Bmptist Eospitml - Tako Duncan Road ( N a v y  Elvd.) north to exit tho base. Navy Elvd. bocomos H W  98  and curves 

to tho oast. Follow N a y  Blvd./Huy . 98 oast spprox. 311 to Paco Blvd. Turn loft (north) on Paco Blvd. and 

procood approx. 1ai to Cervantos St. (Huy. 90). Turn right on Corvantosflwp. 90 and follow this road for about 

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

Eaorqeacy Cgross Routos to Got Off-Sit. Enrgency oqross routos will bo locatod if onrgoncy oxit routos bocomo 

blockod by construction, mtc. 

recycled paper 
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APPENDIX B 

SITE-SPECIFIC QUALITY ASSURANCE PROJECT PLANS 

B-1 

[Bold items enclosed in brackets denote 
changes to last version of docurent] 
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Site Name: A m  
Revision No.: 1 
Date: 5-27-92 
Page No. : 1 of 11 

Section 1.0 -- Title P'age 

Work P l a n  Group: L 
Site No. : 4 
Site Name: Army Rubble Disposal Area 

Prepared by: Jon A. Schmidt 
Ecology and Environment, Inc. 
1203 Governor's Square Boulevard, Suite 401 
Tallahassee, Florida 32301 

Prepared for: Department of the Navy 
Southern Division 
Naval Facilities Engineering Command 
2155 Eagle Drive, P.O. Box 10068 
Charleston, South Carolina 29411-0068 
Contract Number N62467-88-C-0200 

Signature Approvals: 

B & E Project m e r :  dLD#U 

E 6 E Regional W/QC Coordinato 

E & E ASC Director: 
Ph.D 

B ti E W Q C  Project Office 
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Site Name: Army 

* Revision No.: 0 
Date: 5-31-89 
Page No. : 3 of 11 

Section 3.0 -- Project Summary 

Work Plan Group: L 
Site No. : 4 

Site Name: c. Army Rubble Disposal Area 
Site Description: A complete site description and history are presented in 

Sections 2.0 and 3.0 of the attached work plan. 

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

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

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

X EM-31 X EM-34 - Seismic Refraction 
X Magnetometry - Seismic Reflection 

- Asbestos Survey (in Rubble) 

- - 
- 
- Very Low Frequency 

Analytical Screening (check all that apply): 
Field Analyses: - 

- Soil Headspace Analyses: 
- Soil Gas Analyses 
- X Laboratory Analyses: 

PLANNED " B E R  OF SAMPLES 

Surface Water - 
- Sedimen t 

Soil ~ 45 - 
5 Groundwater - 
3 Duplicates - 

Trip Blanks - 
Field Blanks - 
Rinsate Blanks - 

- Planned Number of Samples 

Planned Number of Samples - 

CATEGORIES OF ANALYSES 
X Volatile Organic Compounds - 
X Polynuclear Aromatic Hydrocarbons - 
X Phenols - 

Organophosphorus Pesticides - 
Chlorinated Herbicides - 
Carbamates . - 

- X Pesticides/Polychlorinated Biphenyls 
X Total Recoverable Petroleum - 

Hydrocarbons 
X Metals - Other 

Gross Alpha - 
[NASP]UH1000:T0313:1 
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Section 3.0 -- Project Surary  (Continued) 

Phase I1 -- Characterization 

PUNNED NulIBBR OF SMPLBS 
2 
2 

Field Blanks 1 
Rinsate Blanks 2 

Surface Water - Air - Duplicates - 
Sediment - 

25 Flora - - Soil - 
3 Fauna - - 

- Biota: Trip Blanks 

- Groundwater 

CATEORIES OF ANALYSES 
X Pesticides - X Purgeable Aromatics - 

- X Base/Neutral Extractables - 

- X Acid Extractables - 

X Purgeable Halocarbons - X Polychlorinated Biphenyls - 
X Total Recoverable Petroleum 

Hydrocarbons 
X Metals 

- Polynuclear Aromatic Eydrocarbons X Cyanide 

Additional analytical categories are identified below: 

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

- X Total Kjeldahl Nitrogen 
- X Ammonia Nitrogen 

(water only) 

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

X Percent Hoisture - 
- X Grain Size 

X BTU Content - 
X Ash Content 
X Total Organic Halogens 
- 
- 

X Sulfur - 
X Ignitability - 
- X Cation Exchange Capacity 
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Section 4.0 -- Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. Site-specific designated personnel and their responsibilities 
are listed bdow: 

Site Manager: 
TeamITask Leader(s): To Be Determined 

Field Support Personnel: 

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

Section 5.0 -- QA/QC Objectives for Measurement Data 

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

Detection limits for screening and 

Procedures 

[NASP]UH1000:T0313:1 
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Analyte M i a  kthod No. A P C 

* 
Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Eydrocarbons 

Hydrocarbons 

Laboratory Analyses 

TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides & PCBs 
Total Recoverable Petroleum 
Hydrocarbons 

TAL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromi urn 
Cobalt 
Copper 
Iron 
Lead 
W e s  ium 
Uanganese 

s/w 
s/w 
s/w 
S/V 

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/u 
s/w 
s/w 
s/w 
s/u 
s/w 
S/V 

-- 
-- 
-- -- 

EPA 418.1 -- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

EPA 82401624 
EPA 8270162s 
EPA 8080/608 

EPA 418.1 

EPA 6010 
EPA 6010 
EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
BPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6610 
EPA 7421 
EPA 6010 
EPA 6010 

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

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

N/H N/ll N/H TBD 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/U N/H N/H 
N/H N/U N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 

N/!m N/H N/H N/H 
N/H N/U N/H N/ 
N/H N/H N/H N/H 

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

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/ll N/H 
N/H N/H N/H N/H 
N/W N/W N/H N/W 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/U N/U N/H N/U 
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Analyte Media Method No. A P C DL 

Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thall i um 
Vanadium 
Zinc 

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

Chemical Oxygen Demand 
PH 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 

Demand 

Sulfur 
Ignitability 
Cation Exchange Capacity 

Field Parameters 

PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

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

S 
s/w 
S 

W 
W 
W 
W 

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

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

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

ASTM D-129-64 
EPA 1010 
EPA 9081 

150.1 
120.1 
170.1 
EPA 360.1 

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

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

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

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

75-125 35 95% 100mg/kg 

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 

Notes: S = Soil 
W = Groundwater 
N/M 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. 

0 [NASP]UHlOOO:TO313:1 
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Section 6.0 -- Fieldwork and Sampling Procedures 

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

No Modifications 

Section 7.0 -- m p l e  Custody 

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

No Hodifications 
;r 

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 Hodifications 

Section 9.0 -- Analytical Procedures 

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

Hodifications to 

No Hodifications 

[NASP]UH1000:T0313:1 
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Section 10.0 -- Data Reduction, Validation, and Reporting 

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

No Modifications 

Section 11.0 -- Internal Quality Control Checks 

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

No Modifications 

Section 12.0 -- Performance and System Audits 

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

Audit Type Prequency/Date Description 

To Be Determined 
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Section 13.0 -- Preventive Haintenance a 
Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Hodifications 

Section 14.0 -- Procedures U s e d  to Assess Accuracy, Precision, and 
Completeness of Data 

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

No Modifications 

Section 15.0 -- Corrective Action 

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

No Hodifications 

Section 16.0 -- Quality Assurance Reports to tl-ement 

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

No Hodifications 
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Appendix A -- Additional Personnel Biographies 

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

To Be Determined 
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Section 3.0 -- Project Summary 

Work Plan Group: L 
Site No.: 5 
Site Name: Borrow Pit 
Site Description: A complete site description and history are presented in 

Sections 2.0 and 3.0 of the attached work plan. 

Phase I -- Field Screening 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance - X HabitatIBiota Survey 
X HNu/OVA Surface Emission Survey - Asbestos Survey (in Rubble) - 

Radiation Survey - - X Hydrologic Assessment 

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

X EM-31 X EM-34 - - 
- X Magnetometry 

- Seismic Refraction 
Seismic Reflection - 

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

PLANNED " B E R  OF W L E S  

Surface Water - 
- Sediment 

soi 1 31 - 
Groundwater - 4 
Duplicates - 2 

Trip Blanks - 
- Field Blanks 

Rinsate Blanks 
Other 

- 
- 

CATEGORIES OF ANALYSES 
- X Volatile Organic Compounds 
- X Polynuclear Aromatic Hydrocarbons 

- Organophosphorus Pesticides 
Chlorinated Herbicides 
Carbamates 

X Phenols - 

- 
- 
- X Pesticides/Polychlorinated Biphenyls 
- X Total Recoverable Hydrocarbons 
X Metals - 
- Gross Alpha 
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Section 3.0 2 Project Sunary  (Continued) 

Phase I1 -- Characterization 

PLAmBD " B E R  OF SAMPLES 

- Surface Water - Air 
Sediment 
Soil 
Groundvater - 3 Fauna - 

Biota: - 
- 25 Flora - 

2 
2 

Field Blanks 1 
Rinsate Blanks 2 

Duplicates - 
Trip Blanks - 

- 
- 

CA-RIES OF ANALYSES 

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

- 
- 
- 

Eydrocarbons 
X Metals - X Acid Extractables - 

- Polynuclear Aromatic Bydrocarbons - X Cyanide 

Additional analytical categories are identified below: 

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

(water only) 
X Total Kjeldahl Nitrogen - 
- X Anaonia Nitrogen 
- X Orthophosphate Phosphorus 
- X Dissolved Oxygen (in field) 
- X 5-day Biological Oxygen Demand 

X Chemical Oxygen Demand - 

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

- 
- 
- 
- 

X Total Organic Halogens 
X Sulfur 
- 

X Ignitability - 
- X Cation Exchange Capacity 
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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 Manager: 
TeadTask Leader(s): To Be Determined 

Field Support Personnel: 

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

Section 5.0 -- QA/QC Objectives for Measurement Data 

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

Detection limits for screening and 
Procedures 

All analytes (including field parameters), sample 
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' Analyte M i a  Method No. A P C DL 

* 
Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadm ium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Hydrocarbons 

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

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

Laboratory Analyses 

TCL Purgeables + xylene s/w 
TCL BNAs s/w 
TCL Pesticides C PCBs s/w 
Total Recoverable Petroleum 
Hydrocarbons s/w 

TAL Metals: 
Aluminum 
Ant imony 
Arsenic 
Bar i um 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Hagnes ium 
Manganese 

s/ w 
s/w 
s/w 
s/w 
s/ w 
s/ w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
S/V 
s/w 

-- 
-- 
-- 
-- 

EPA 418.1 -- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

EPA 82401624 
EPA 8270/625 
EPA 80801608 

EPA 418.1 

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

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

N/H N/H N/H N/H 
N/?! N/H N/H N/H 
N/H N/H N/H N/H 

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

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

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

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

[NASP)UE1000:T0313:2 
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Analyte Hedia Hethod No. A P C DL 

Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

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

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

Demand 

Field Parameters 

PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

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

W 
W 
W 
W 

EPA 747117470 
EPA 6010 
EPA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

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

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

EPA 1010 
EPA 9081 

ASTM D-129-64 

150.1 
120.1 
170.1 
EPA 360.1 

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

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

N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M ' 

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

75-125 35 95% 100mg/kg 

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 

Notes: S = Soil 
W = Groundwater 
N/M P No Modifications from GQAPP 
TBD o To Be Determined 

* 
With the exception of Total Recoverable Petroleum Hydrocarbons, the 
laboratory screening analyses do not have EPA method numbers. 

[NASPJUHlOOO:T0313:2 
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Section 6.0 -- Pieldvork and Sampling Procedures 

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

No Modifications 

Section 7.0 -- Sample Custody 

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

No Modifications 

Section 8.0 - Calibration Procedures and Frequency 

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

No Modifications 

Section 9.0 -- M y t i c a l  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 
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Section 10.0 -- Data Reduction, Validation, and Reporting 

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

s 

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 PrequencyIDate Description 

To Be Determined 
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Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

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

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

Modifications to these procedures 

No Modifications 

Section 15.0 -- Corrective Action 

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

No Modifications 

Section 16.0 -- Quality Assurance Reports to kmgement 

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

No Modifications 
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Appendix A -- Additional Personnel Biographies 

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

To Be Determined 
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Section 1.0 -- Title Page 

Work Plan Group: L 
Site No. : 6 
Site Name: Fort Redoubt Rubble Disposal Area 

Prepared by: Jon A. Schmidt 
Ecology and Environment, Inc. 
1203 Governor's Square Boulevard, Suite 401 
Tallahassee, Florida 32301 

Prepared for: Department of the Navy 
Southern Division 
Naval Facilities Engineering Command 
2155 Eagle Drive, P.O. Box 10068 
Charleston, South Carolina 29411-0068 
Contract Number N62467-88-C-0200 

Signature Approvals: 

E C E Project m e r :  
J. Parksdale 

E C E Regional QA/W Coordinat 

E 6 E ASC Director: 
m WF. Hall, Ph.1 

E C E W/QC Project Officer: 
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Section 3.0 -- Project Summary 

Work Plan Group: L 
Site No.: 6 

Site Name: 

Site Description: 

Fort Redoubt Rubble Disposal Area 

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

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

X Overall Physical Reconnaissance - X HabitatIBiota Survey 
X HNu/OVA Surface Emission Survey - Asbestos Survey (in Rubble) 
- 
- 

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

X EM-31 X EM-34 - - 
- X Magnetometry 

Seismic Refraction 
Seismic Reflection 

- 

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

PLANNED " B E R  OF SAUPLeS CATEGORIES OF ANALYSES 
Surface Water - - X Volatile Organic Compounds 
Sediment - - X Polynuclear Aromatic Hydrocarbons 
Soil 
Groundwater - 5 - Organophosphorus Pesticides 

X Phenols - 33 - 

Chlorinated Herbicides 
Carbamates 

- 2 Duplicates - 
- - Trip Blanks 

Field Blanks - - X Pesticides/Polychlorinated Biphenyls 
Rinsate Blanks - X Total Recoverable Petroleum - 

Hydrocarbons 
X Metals - - Other 
- Gross Alpha 

[NASP]UBlOOO:T0313:3 
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Section 3 .0  -- Project Summary (Continued) 

Phase I1 -- Characterization 

PLANNED “ B E R  OF SA”.Xs 
2 

2 
Surface Water - Air - Duplicates - 
Sediment - Biota: Trip Blanks - 

25 Flora Field Blanks . - 1 - - Soi 1 
Groundwater Rinsate Blanks 2 - - 3 Fauna - 

CATEGORIES OF ANALYSES 
X Purgeable Aromatics - X Pesticides 

X Purgeable Halocarbons - X Polychlorinated Biphenyls 
X Base/Neutral Extractables - X Total Recoverable Petroleum 

- 
- 
- 

Hydrocarbons 
X Metals - X Acid Extractables - 

- Polynuclear Aromatic Hydrocarbons X Cyanide 

Additional analytical categories are identified below: 

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

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

- X Dissolved Oxygen (in field) 

- X 5-day Biological Oxygen Demand 
- X Chemical Oxygen Demand 

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

- X Total Organic Halogens 
X Sulfur 
X Ignitability 
- 
- 
- X Cation Exchange Capacity 

Q Q r y  1 7 ‘.. 
.i* I 
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Section 4.0 -- Project Organization and Responsibility 

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

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

Site Manager: 
Team/Task Leader(s): To Be Determined 
Field Support Personnel: 

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

Section 5.0 -- QA/QC Objectives for Measurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. Detection limits for screening and 
quantitative analyses are presented in Section 9.0 of the GQAPP. Procedures 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. All analytes (including field parameters), sample 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifies any modifications to the 
accuracy (A), precision (P), completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GQAPP sections. 
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Analy t e Hedia Hethod No. A P C DL 

* 
Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinateb Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Hydrocarbons 

bboratorv Analyses 

TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides & PCBs 
Total Recoverable Petroleum 
Hydrocarbons 

TAL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

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

s/w 
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 

EPA 82401624 
EPA 82701625 
EPA 80801608 

EPA 418.1 

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

N/M 

N/M 
N/M 
N/M 

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

N/M 
N/M 
N/M 

N/M 

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

N/M 

N/M 
N/M 
N/M 

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

N/M 
N/M 
N/M 

N/M 

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

N/M 

N/M 
N/M 
N/M 

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

N/M 
N/M 
N/M 

N/M 

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

N/M 

N/M 
N/M 
N/M 

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/r, 

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 

~ 

[NASP]UHlOOO:T0313:3 
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Analyte Media Method No. A P c DL 

Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

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

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

Cation Exchange Capacity 

Demand 

Field Parameters 

PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

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

W 
W 
W 
W 

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

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

SM 5210 
EPA 410.4 
EPA 150.1 
ASTM D-2216-80 
ASTM D-422-63 
ASTM D-2015-77 
ASTM D-482 
sw 9020 
ASTM D-129-64 
EPA 1010 
EPA 9081 

150.1 
120.1 
170.1 
EPA 360.1 

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

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

' N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 

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

75-125 35 95% 100 mg/kg 

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 

Notes: S = Soil 
W = Groundwater 
N/M = N o  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. 

[NASP)UH1000:T0313:3 



Group/Site Nos.: L/6 
Site Name: Fort Redoubt 
Revision No.: 0 
Date: 5-31-89 
Page No.: 8 of 11 

Section 6.0 -- Fieldwork and Sampling Procedures 

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

No Modifications 

Section 7.0 -- Sample Custody 

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

No Uodifications 

Section 8.0 -- Calibration Procedures and Frequency 

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

No Modifications 

Section 9.0 - Analytical Procedures 

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

Modifications to 

No Modifications 
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Section 10.0 -- Data Reduction, Validation, and Reporting 

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

No Modifications 

Section 11.0 -- Internal Quality Control Checks 

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

No Modifications 

Section 12.0 -- Performance and System Audits 

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 

[NASP]UElOOO:T0313:3 
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Section 13.0 - Preventive Haintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

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

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

Modifications to these procedures 

No Modifications 

Section 15.0 -- Corrective Action 

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

No Modifications 

Section 16.G -- Quality Assurance Reports to H-t 

Quality assurance report procedures are presented in Section 16*0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 

lad environment 
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Appendix A -- Additional Personnel Biographies 

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

presented on the following pages. 

To Be Determined 
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Section 3.0 -- Project Summary * 
Work Plan Group: L 
Site No. : 16 
Site Name: Brush Disposal Area 

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

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

X Overall Physical Reconnaissance - X Habitat/Biota Survey 
X HNu/OVA Surface Emission Survey - Asbestos Survey (in Rubble) 
- 
- 
- Radiation Survey X Hydrologic Assessment - 

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

- X Magnetometry - Seismic Reflection 
- Very Low Frequency 

- Field Analyses: 
Analytical Screening (check all that apply): 

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

PLANNED NulIBER OF SMPLBS 

Surface Water - 2 
3 Sediment 
42 Soil 
5 
5 

Trip Blanks - 
Field Blanks 
Rinsate Blanks 

- 
- 

Groundwater - 
Duplicates - 

- 0 ther 
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CATEGORIES OF ANALYSES 

- X Volatile Organic Compounds 
- X Polynuclear Aromatic Eydrocarbons 

X Phenols - 
- Organophosphorus Pesticides 

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

Hydrocarbons 
X Metals - 
- Gross Alpha 
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Section 3.0 -- Project B r a r y  (Continued) 

Phase I1 -- Characterization 

PLAIWBD NunBBE OF sAl¶PLBs 
4 Surface Water - 1 Air - Duplicates - 

1 Biota: Trip Blanks - 4 - Sediment 
Soil 
Groundwater - 3 Fauna - 

Field Blanks 1 
Rinsate Blanks 4 

- - 25 Flora - 
- 

CATBGORIES OF ANALYSES 
X Pesticides - X Purgeable Aromatics - 

X Purgeable Halocarbons - X Polychlorinated Biphenyls 
X Base/Neutral Extractables - X Total Recoverable Petroleum 
- 
- 

Eydrocarbons 
X Metals - X Acid Extractables - 

- Polynuclear Aromatic Hydrocarbons X Cyanide 

Additional analytical categories are identified below: 

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

- 

- X Total Suspended Solids 

- X Total Kjeldahl Nitrogen 
- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

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

(water only) 

X Chemical Oxygen Demand - 

- x PH 
X Percent Moisture 
X Grain Size 
- 

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



V T S € € F N O s . :  L m  
Site Name: Brush Disp. 
Revision No.: 0 
Date: 5-31-89 
Page No. : 5 of 11 

Section 4.0 -- Project Organization and Responsibility 

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

Si te-specific designated personnel and their responsibilities 

Site -er: 
TeadTask Leader(s): To Be Determined 
Field Support Personnel: 

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

Section 5.0 -- QA/QC Objectives for Measurement Data 

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

Detection limits for screening and 
Procedures 
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Analyte Media Hethod No. A P C 

* 
Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pes ticides 
Polychlorinated Biphenyls 
To tal Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Hydrocarbons 

Laboratory Analyses 

TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides 6 PCBs 
Total Recoverable Petroleum 

Hydrocarbons 

TAL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryl1 ium 
Boron 
Cadmium 
Cal c i um 
Ch romi um 
Cobalt 
Copper 
Iron 
Lead 
Hagnesium 
Manganese 

s/u 

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

s/w 
s/u 
s/u 

s/u 

s/u 
s/w 
s/u 
s/u 
s/u 
s/u 
s/u 
s/w 
s/u 
s/u 
s/u 
S/W 
s/v 
S/V 
S/V 

-- 

-- 
-- 
-- 

EPA 418.1 -- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

EPA 8240/624 
EPA 8270/625 
EPA 8080/608 

EPA 418.1 

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

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

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

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/H N/H 

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

ecology and environment 



Group/Site Nos.: L116 
Site Name: Brush Disp. 
Revision No.: 1 
Date: 5-27-92 
Page No. : 7 of 11 

Analyte Media Method No. A P C DL 

Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

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

Chemical Oxygen Demand 
PE 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 
Sulf ut 
Ignitability 
Cation Exchange Capacity 

Demand 

Field Parare ters 

PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

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

W 
W 
W 
W 

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

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

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

EPA 1010 
EPA 9081 

ASTM D-129-64 

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

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

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

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

75-125 35 95% 100 mg/kg 

150.1 N/M N/M N/M N/M 
120.1 N/M N/M N/M N/M 
170.1 N/M N/M N/M N/M 
EPA 360.1 N/M N/M N/M N/M 

Notes: S = Soil and/or sediment 
U = Groundwater and/or surface water 
N/M 3 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. 

[NASP]UHlOOO:T0313:4 
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Section 6.0 -- Fieldwork and Sampling Procedures 

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

No Hodifications 

Section 7.0 - Sample Custody 

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

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 Hodifications 

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: 

Hodifications to 

No Hodifications 
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Section 10.0 -- Data Reduction, Validation, and Reporting 

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

No Modifications 

Section 11.0 -- Internal Quality Control Checks 

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

No Modifications 

Section 12.0 -- Performance and System Audits 

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

Audit Type Prequency/Date Description 

To Be Determined 

[NASP]UAlOOO:T0313:4 
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Section 13.0 -- Preventive Haintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modificabions to these procedures are described below: 

No Hodifications 

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

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

Hodifications to these procedures 

No Hodifications 

Section 15.0 -- Corrective Action 

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

No Hodifications 

Section 16.0 -- Quality Assurance Reports to hmgemen t 

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

No Hodifications 
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Appendix A -- Additional Personnel Biographies 

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

To Be Determined 
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APPENDIX c 

THREATENBD AND ENDANGERED FLORA AND FAUNA 
ASSOCIATED VITH NAS PENSACOLA 

c-1 

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



Sciontific tiam0 Common Iamo 

b Status 

Bas. FGTWFC us Fws 
statusa (or  FDA) Habitat 

rxsncs 

Aciponror oryrhynchus Atlantic sturgoon M 

Auocrypta asprolla Crystal darter U 

Ethoostoma histrio Harlequin darter U 

Fundulus jonkinsi Salt marsh topminnow P 

Lepisosteus spatula Alligator gar U 

Moxostoma carinatum River redhorse U 

AMPSIB- M p I P T X . L L s  

Alligator mississippiensis 

Caretta caretta caretta 

Chelonia mydas mydas 

Dera~ochelys coriacea 

Drymarchon corais coupori 

Eretmochelys imbricata 

Gopherus polyphemus 

Grapteiys pulchra 

Lepidochelys kenei 
Rana areolata aesopus 

Macroclemys teuincki 

--- 

- 

American alligator R 

Loggerhead turtle M? 

Green turtle M? 

Leathorback turtle M 

Eastern indigo m a k o  P 

Hawksbill turtle M? 

Gopher tortoise P 

Alabama map turtle U 

Atlantic ridley turtle n? 

Florida gopher frog P 

Alligator snapping SR 
turtl. 

ssc 

T 

ssc 

ssc 

ssc 

ssc 

ssc 

T 

E 

E 

T 

E 

ssc 

ssc 

E 

ssc 

ssc 

u R 2  Gulf coast, estuarino 

u R 2  Fresh WAtOr 

Fresh Water 

Salt, fresh, brackish waters 

Brackish, frosh, salt water 

Fresh water 

T(S/A) 

T 

E 

E 

T 

E 

UR 1 

E 

UR 2 

UR 2 

Swamps. macshos. ponds 

Marine, coastal 

Marine, coastal 

Marine, coastal 

Open areas near water 

Marine, coastal 

Sandy coastal plains 

Swamps, streams, marshes, ponds 

Marine, coastal 

Sand hill communitios 

Swamps. marshes, ponds 

14[NASP1UH1000:T0313/1589/2 

Key at end of table. 



Q 
(3 
0 
23 Tabla 4pondix C (Cont. ) 
+ 
Tu 
L3 b status 

.( 2 Bas. rarwrc us Tws 
Habitat Sciontific Naro Common Nan. statusa (or FDA) a 

F P- 
-- nuatoh vison lutansir Florida rink U 

Po~~m;c~;~p~o~onotus Pordido Koy baach N/A 
Y P  8OU.O 

Trichochus ranatus 
~ a t i c o s t r i .  

Wost Indian ranatoo n 

T 

E 

E Baach dunos 

E Atlantic and Gulf coasts 

Charadrius ralodur Piping plovor P 

Charadrius alarandrinus Snowy plovor P 

Dendroid. dorinica Stoddard's yollow P-u 

Dandcoica kirtlandii Kirtland's warblor U 

HaOUatOpU8 palliatUS Amorican oystorcatchar U 

Cgratta rutascons Reddish ograt 0-u 

Cgrotta caoruloa Littlo blua haron P-u 

Cgrotta thula Snowy ogrot P-u 

GrUS canadansis pratansis Florida sandhill c r a m  U 

a toddardi throatod uacblor 

1- Palco pocaqrinus tundrius Arctic porogrino falcon I4 
m -  

raico apacvorius paulus Southaastorn kastrol R 

Bald oaglo P-u 
2- 

3 Pandion haliaotus 0apr.y R 

5 Haliaootus loucocophalus 
J 

1- 
Polocanus occidontalis Brown polican R 

T 

T 

E 

ssc 

ssc 

SSC 

ssc 

T 

E 

T 

T 

ssc 

T 

UR 2 

UR 2 

E 

u R 2  

Opan, dry, sandy baachos 

Opon, dry, sandy boachos 

Woodad habitats 

Woodod habitats 

Coaatal habitats 

Froshuator/coaatal uothnds 

Fcoshwator/coastal watlands 

Frarhuatar/coastal vatlands 

Frorhwatoc uotlands 

T Wintors on coasts 

UR 2 Opon pin. forests, claarinqs 

E Pin. forasts/coastal habitat 

Naac wator 

ssc AC Mangrovo troos, coasts 

Kay at ond of tabla. 
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b Status 

Bas. r o m c  us Fws 
Habitat sciontific  are Common Name status a (or FDA) 

Picoides borealis 

VerdVOrA bachranii 

campophilus principalis 

Stocna antillarum 

Myctoria amoricana 

Rortrhamus sociabilis 

- 

IBVXBTEBIlATES 

Copris gopher1 

chrysopsis qossypina 
cruiseana 

Drosera intermedia 

Epigaea repens 

K a h i A  latifolia 

Lilaeopsis carolinensis 

Lilium iridollao 

Pinguicula planifolia 

Polygonella aacrophylla 

Rhododendron austrinum 

Rod-cockadod woodpecker 

Bachrann * s warbler 

Ivory-billod woodpeckor 

Loast tern 

Wood stork 

Snail kite 

Scarab beetle 

Cruise's golden-aster 

Spoon-leaved sundew 

Trailing arbutus 

Mountain laurel 

Carolina lilaeopsis 

Panhandle lily 

Chapman's butterwort 

Large-leaved jointweed 

orange azalea 

P-u 

U 

U 

U 

U 

U 

P 

P 

R 

U 

U 

R 

U 

U 

R 

U 

T 

E 

E 

T 

E 

E 

E 

T 

E 

T 

E 

RE 

T 

E 

E 

E 

UR 2 

UR 1 

Cavity nosts/old pine stands 

Woodod habitats 

Wooded habitats 

Coastal habitats 

Preshwater/coastal vetlands 

Preshwater/coastal wetlands 

Associated w/gophec tortoise 

coastal dunes 

Aquatic habitats 

Dry, acid, sandy soil 

Rich, moist, shady woods 

UR 2 

UR 2 Black, mucky soils 

UR 2 

OR 1 Sand pine-oak scrub 

UR 5 noist, woody habitats 

14[NASP)UH1000:T0313/1589/2 
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w 
3 
gciontitic ~a.0 

b status 

Co88on Namo 
adso r c w c  USFWS 

status. (Or FDA) Habitat 

Sarraconia loucophylla Whito-top pitchorplant R E Opon acid bogs 

Sarraconia S w o t  pitchorplant U E UR 2 Acid bogs/slash pin. woods I 
Stouactia malacodnodron Silky camollia U E Slopos o f  wooded ravines 

soy : 

'Status o r  rpocior on tho NAS Pmnsacola facility: 
I = Rorrdont. 
CI - Nigrant. 
SR = Suspoctod rosidont. 
P = Porriblo rotidant duo to avaihblo habitat; survoy roqurrod. 
U - Unknown. survoy roquirod. 
U/A = Not orpoctod to occur on tho N U  Ponsacola facility. 

bStato and todoral statua: 
C - Endangorod. 
T - Throatonod. 
T(S/A) = Thcoatonod due to rimilarrty in appoaranco. 
AC - Aqoncy concotn; not cuccontly lirtod o r  a candidat. tor listing. 
UR 1 = Undor COVIOY tor todoral listing with substantial ovidonco indicating at l o u t  some degroe of biological vulnorabrlity 

throat. 
UR 2 Undor COVAOW, insufticiont biological ddta dvdllab~o. - Candidat. rpocior but taxa bar pcovoa to bo mor. widorprrad than proviously bolieved and/or thoso spocror that a r o  not 

any idontitiablo throat. 
DA = florid. 0opart8ont o t  Agriculturo. i- , f W W C  = florid. 6.80 and ~roshwatoc Fish Commission. 

gUSmS 
p. 
)ourco: Ecology and Environmont, Inc., 1992 aftor Florida Natural A L ~ A S  Invontory 1988. 

= U.S.  fish and Wildlit. Sorvico. 

4. 

and/or 

sub joct to 
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