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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 Transformer Storage Yard (Site 
17),  the PCB Spill Area (Site 18), and the Transformer Accident Area 
(Site 28) located at the Naval Air Station (NAS) in Pensacola, Escambia 
County, Florida. 
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 61 E during 
preliminary site inspections conducted in January 1989. 

This work plan has been prepared by Ecology and 

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

1-1 
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o Efficient identification of those sites vhere environmental 
contamination has actually occurred as a result of past 
and/or present operations, thereby allowing non-contami- 
nated 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, allovs 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 MY not require 
investigation beyond Phase 11, and hence will comprise Contamination 
Assessment-type investigations. On the otherhand, sites which have 
documented contamination will likely require the additional phases of 
work, and hence will comprise a full-scale Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) Remedial Investigation 
(RI)/Feasibility Study (FS). For simplicity, the investigations for all 
NAS Pensacola sites will be referred to as contamination assessment/ 
remedial activities investigations. 
gations that do not require study beyond Phase 11 will be incorporated 
into a contamination assessment report. If appropriate, these sites 
vi11 be recommended for no further action. The final results of site 
investigations that require work beyond Phase I1 will be incorporated 
into a RI report, which will provide all the information necessary for 
the development and completion of an FS. 

The final results of site investi- 

1-2 
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2. SITE DESCRIPTION 

2.1 Site 17-Transformer Storage Yard 
The Transformer Storage Yard Area (Site 17), an approximately 50- by 
200-foot area within a fenced machinery storage yard, was used for 12 
years to store used transformers, some of which contained PCB oil. 
fenced machinery storage yard is located along the southern side of 
Arriola Court and the western side of Brown Road (see figures 2-1 and 
2-2). 
the eastern side which faced Brown Road. 

The 

The transformer storage area within this yard was located along 

A storm drain, connected to the stormwater runoff system, is located 
approximately 10 feet west of the transformer storage area (see Figure 
2-2). 
strip east and south of and adjacent to the fenced machinery storage 
yard is covered with grass. 
water bodies located in the immediate vicinity of the site. NAS 
Pensacola Supply Well No. 3 is approximately 2,500 feet west of Site 17. 

The entire site is paved with asphalt, but a 15- to 20-foot-wide 

There are no monitoring wells or surface 

The site vicinity is generally flat with land surface elevations 
averaging approximately 20 to 25 feet above mean sea level (MSL). 
Pensacola sites 8 and 22 lie approximately 2,000 and 1,700 feet, 
respectively, northeast of Site 17. 

NAS 

2.2 Site 18-PCB Spill Area 
Site 18 is located near the northwest corner of Building 107, on the 
southwest corner of Hustin Street and Center Avenue, on the east side of 
Substation A (see figures 2-1 and 2-3). The substation itself is 

2- 1 
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constructed on a concrete pad built approximately 4 feet off the ground. 
The area where the spill reportedly occurred is approximately 10 by 20 
feet and is covered by gravel. The area surrounding the site and the 
substation is covered by asphalt. 

The site vicinity is generally flat with land surface elevations 
averaging approximately 5 to 10 feet above MSL. 
wells located in the immediate vicinity of the site. 
approximately 1,000 feet south of the site. 
No. 2 is approximately 1 mile northwest of Site 18. 

There are no monitoring 
Pensacola Bay is 

NAS Pensacola Supply Well 

2.3 Site 28--Transformer Accident Area 
The area of the transformer accident (reportedly occurred in 1969) is 
along Radford Avenue adjacent to and near the northeast corner of 
Building 632 (see figures 2-1 and 2-4). Since the date of the accident, 
Radford Avenue was expanded from four to five lanes and repaved with 
asphalt. 
It is assumed from previous reports (Naval Energy and Environmental 
Support Activity [NEESA] 1983) that the transformer accident occurred in 
the area that is now the southern lanes of Radford Avenue. 

The road slopes slightly from the crown towards either side. 

Storm sewer drains are located along both the northern and southern 
sides of Radford Avenue in the vicinity of the transformer accident. 
These storm sewers are connected to the NAS Pensacola sanitary sewer 
system which presently disposes wastes into the treatment plant. 
However, at the time of the transformer accident (1969) this system did 
not exist to the extent present today, and, in all likelihood, any 
transformer oil would have been washed down the storm sewer system which 
emptied into Pensacola Bay. 

Adjacent to the northern and southern sides of Radford Avenue is a 
grassy area approximately 15 feet wide bisected by concrete sidewalks. 
The site vicinity is generally flat, except for the slope built into the 
roadway, with land surface elevations averaging approximately 5 to 10 
feet above MSL. 
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There are no monitoring wells within the immediate vicinity of Site 28, 
however, Pensacola Bay lies approximately 500 feet south of Radford 
Avenue. NAS Pensacola Supply Well No. 1 is approximately 2,500 feet 
north-northwest of Site 28. 
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3. SITE HISTORY 

3.1 Si te  17--Transformer Storage Yard 
The Transformer Storage Yard was used by the NAS Pensacola Public Works 
Center Utilities Department for 12 years (1964 to 1976) to openly store 
old transformers containing both PCB- and nonPCB-laden transformer oil. 
The area may have contained as many as 200 to 300 transformers at one 
time, some of which may have leaked unknown quantities of oil containing 
PCBs (NBESA 1983). 

In June 1983, an Initial Assessment Study (IAS) of Site 17 was completed 
based on information from historical records, field inspections, and 
personal interviews. 
on Site 17 was analyzed and found to contain 70,000 parts per million 
(ppm) of Arochlor 1260, as well as other PCB types and chlorinated 
hydrocarbons. 
removal of the asphalt. and any contaminated soil identified by the 
recommended study. 

During the IAS, a sample of a black oily residue 

The IAS recommended further study of the site and the 

In July 1984, a Verification Study was performed by Geraghty and Miller, 
Inc., (G & M). During this study, three shallow soil borings were 
completed (to a depth of 2 feet) through the asphalt-covered area of 
Site 17 (see Figure 14-1). 
were detected in one soil sample (17-2) collected near the on-site storm 
drain (G & M 1984). 
and the sample locations. 
recommended that no further action be taken at Site 17. 

Low concentrations (9 ppm) of Arochlor 1260 

Appendix A contains a summary of the PCB analyses 
As a result of these analyses, G 6 M 

3-1 

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



3.2 Site 18-PCB Spill Area 
In 1966, a transformer at Substation A reportedly failed, spilling 
approximately 50 gallons of transformer oil containing an unknovn 
concentration of PCBs on the s d l  gravel-covered area along the 
northeast side of Substation A. 

was conducted (NEESA 1983). 
It is assumed that no cleanup effort 

In June 1983, an IAS was conducted at Site 18 by =SA. The site was 
evaluated based on information in historical record8, field inspections, 
and personnel interviews. 
members collected a sample of the oily residue within the gravel area. 
Appendix B includes a rap showing the general sample location. 
of this sample indicated that Arochlor 1260 vas pre8ent at a concen- 
tration of 4 ppm, less than that considered hazardous under the Toxic 
Substances Control Act. Since the levels of PCB vere low, the U S  
recommended that no further study of the site vas warranted (NEESA 

1983). 

During the field investigation, NEBSA team 

Analysis 

3.3 Site IlLTra~former Accident Area 
In 1969, a transformer fell froa a truck traveling on Radford Avenue 
just north of Building 632. 
approximately 50 gallons of transformer oil onto the pavement (see 
Figure 2-4).  

was reportedly vashed into a nearby storm sewer drain (NBESA 1983). 
Appendix C includes a map showing the general location of the spill. 

The transformer broke open and spilled 

It is not know whether the oil contained PCBs. The oil 

The U S  conducted in June 1983 concluded that as the transformer oil was 
trashed into the storm sewer system, there was no need to investigate 
Site 28 further. No samples have been collected at the site. 
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4. CLIMTOLOGY 

NAS Pensacola is located in an area that typically experiences a mild, 
subtropical climate. 
(approximately 30° North) and the stabilizing effect of the adjacent 
Gulf of Mexico (Wolfe -- et al. 1988). 
ranges from 5 5 O  Fahrenheit (F) in the winter to 81' F in the summer. 
Although the annual temperature range is fairly stable, actual daily 
values can be more extreme, ranging from less than 7' F in the winter to 
more than 102O F in the summer. 
mately half the days during the summer months and can cause a loo to 20° 
F drop in temperature within only a few minutes (Wolfe -- et al. 1988). 

This climate is a result of the latitude 

The average annual temperature 

Thunderstorms occur during approxi- 

Precipitation rates in the NAS Pensacola vicinity are relatively high 
with an average annual rainfall of approximately 60 inches. Rainfall 
amounts are highest in July and August during almost daily thunderstorms 
(averaging 7 inches per month) and lowest during spring and fall 
(averaging 4 inches per month; Kennedy 1982). High intensity thunder- 
storms are common, producing as much as 3 to 4 inches of rainfall during 
a single hour. Evaporation rates are also highest in the summer months; 
therefore, 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 
the coast, commonly known as the sea-breeze effect (Flood and Associates 

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

a 

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

The 

5.1 Regional Biological Resources 
5.1.1 Terrestrial 

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

The primary vegetated communities of the NAS Pensacola 
north Florida coastal 

-- 
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 PNAI as imperiled statevide 
because of its rarity and because of its vulnerability to extinction due 
to some artificial or biological factor. 
three to five distinct habitats (Volfe -- et al. 1988). 

This community type can have 

Tvo other community types m y  be found in the western portions of the 
W A S  Pensacola facility. 
communities. 
bottoms in recent geologic times. 
dminated by - Pinus palustris (longleaf pine), - Pinus elliottii (slash 
pine), and Serenoa repens (saw palmetto). Platwoods conunities also 
occupy areas of lov depressions and small creeks and drainage courses, 
but the overstory vegetation is usually replaced by Taxodium ascendens. 
(pond cypress), Cliftonia monophylla (black titi), Cyrilla raceriflora 
(svanp titi) and other hydric or riparian species. 
areas vithin flatwoods, are dominated by the herbaceous plants 
Pinguicula spp. (butterwort), Sarracenia spp. (pitcher-plants), 
Uticularia spp. (bladderworts), Polygala spp. (milkworts), and Drosera 
spp. (sundevs; Volfe -- et al. 1988). 

These are flatwoods and sandhill vegetative 
Platvoods vegetation occupies areas which vere ocean 

Primary overstory vegetation is 

Open moist savannah 

Sandhill conunities are found in dry soils vhich are lower in fertility 
than flatvoods soils. The overstory of this corntnity type is dominated 
by Pinus palustris (longleaf pine), Quercus laevis (turkey oak), 9. 
marilandica (bluejack oak), - 0. stcllata (post oak), and g. falvata 
(southern red oak). 

(vild persimmon) and Crataegw lacrimata (Pensacola havthorn). 
abundant herbaceous plants found in moist areas are Pteridium aquilinua 
(bracken fern) and Aristida stricta (wire grass). 
verified with walk-through surveys and ground truthing by the Navy in 
March 1986 (Navy 1986). 

The understory is dominated by Diospyros virginiana 
The more 

These habitats vere 

?reshvater Vet lr lv l  Vqptation. Huch of the geological aaterial 
underlying the NAS Pensacola facility is deep, porous sand often 
containing relatively impermeable clay lenses. In combination vith high 
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annual rainfall, this geologic condition causes the formation of small 
areas of perched groundwater. 
groundwater seepage escapes into well-defined stream channels called 
steepheads as found near Site 30. 
of perched groundwater conditions results in the formation of wetland 

bogs, as found near Sherman Field. 
characterized by herbaceous plant species as described in the sections 

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

In areas with relatively steep slopes, 

In gently sloping areas, the presence 

Wetland or seepage bogs are 

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

Intermittent streams found on NAS Pensacola have lost most of the 
original vegetation associated with this habitat. For example, at S te 
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 literature search reveals 250 possible bird species associated 
Thirteen of these species are endangered, and seven are 

In March 1986, the Navy conducted 
a survey and found 23 species of birds on the NAS Pensacola facility. 
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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. Because of the large number and diversity 
of habitats found around the facility and considering that the survey 
was conducted during a predominantly non-mating season, it is likely 
that there are more species of birds using the facility and surrounding 
waters as feeding and nesting sites than have been found. 

Bcptilen a d  Amphibians. During the 1986 survey conducted by the Navy, 
only four out of a possible 30 species of reptiles and amphibians 
associated with the area were identified on the NAS Pensacola facility, 
none of vhich 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 F). Host of the reptiles and amphibians that MY 
be found on the facility can be expected to use the surface water bodies 
in some stage of their life cycle. 
bodies can be detrimental to existing populations of reptiles and 
amphibians utilizing that water body. 

A recent check of the FNAI files confirms 

Any contamination of surface water 

5.1.2 Aquatic 

Fresbvater. 
streams, svamps, and bogs found on NAS Pensacola. 
have been significantly altered for drainage control and base 
development. 

Little is known of the flora and fauna inhabiting the 
These habitats may 

Some of the species associated with aquatic habitats are 
Semotilus atromculatus (creek chub), Gambusia affinis (mosquitofish), 
and Etheostoma sp. (darters). Birds, ramals, reptiles, and amphibians 
that associate vith aquatic habitats MY also be found in and around 
those sites vith surface waters (Volfe -- et al. 1988). 

Coastal Wetlands. There are no reported coastal marshes or estuarine 
vetlands around the NAS Pensacola facility, principally along the lov 
energy shores of Bayou Grande. The habitat type is usually dominated by 
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saltmarsh cordgrass (Spartina alterniflora) or black needlerush (Juncus 
roemarianus). 
will be conducted to determine the extent of estuarine flora and fauna. 

A biota survey of these and other potential habitat areas 

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 disap- 
peared by 1961. 
Section 12) may elucidate past distributions of seagrasses. 

These grassbeds are composed 

An examination of historical aerial photographs (see 

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. 
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 

Examination of the zooplankton data 

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

PDER samples collected 

Samples collected by the Navy (1986) indicate a low density yet moderate 
diversity of benthic infaunal organisms when compand 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 fev 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 

e 
Fish and Shellfish. 
bony fish species and seven cartilaginous fish species (Cooley 1978). 
The 13 most abundant species were spot (Leiostolus xanthurus), pinfish 
(Lagodon rhorboides), Atlantic croaker (Hicropogonias undulatus), gulf 
menhaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli), 
longspine porgy (Stenotus caprinus) , silver perch (Bairdiella 
chrysoura), southern hake (Urophycis florid-), inshore lizardfish 
(Synodus foetens), gafftopsail catfish (Bagre aarinus), sand seatrout 
(Cynoscion arenarius), and spotted hake (Urophycis regia; Eeil 1988). 

Early studies of Pensacola Bay have identified 180 

Fish diversity was highest in tbe more saline waters near the NAS 
Iensacola facility during spring and summer. 
of East Bay, diversity w a s  lowest in summer and highest during the 
vinter months. Fish population density was the highest in the more 
saline waters, with peaks throughout the summer (Cooley 1978). 

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

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

The nearest seagrass beds to the NAS facility are located in 

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

A moderate amount of commercial fishing 

The most economically 

Sport fisheries data for the state of Florida are not available at this 
time due to the lack of a state saltwater fishing license (Heil 1989). 
A telephone survey conducted by the U.S. Fish and Wildlife Service ranks 
the spotted seatrout as a primary fish species sought by fisherman in 
1987. Following this species were king mackerel, red drum, Spanish 
mackerel, groupers, red snapper, flounders, and sand seatrout. It is . 
likely that the sport fishing catch equals or exceeds commercial 
landings for species sought by both interests (Navy 1986). 
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The estuarine system is a very important element in the life history of 
most of the commercial and sport fishing species sought. Between 65 and 
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 llamals. 

NAS Pensacola facility; most of the 13 species of -1s reported for 
the northeastern Gulf of Mexico stay predominantly in Gulf waters. 
Atlantic bottlenose dolphin (Tursiops truncatus), however, has been 
sighted regularly off the NAS Pensacola facility. Uanatees 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 
macrorhynchus) was found stranded on a beach near Pensacola (Navy 1986). 

Fev  -1s have been sighted within the area of the 

The 

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

Threatened and Bdamgered Species. 
endangered species (see Appendix P) 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. A total of 57 occurrences for s i x  plant species were 
recorded in an inventory conducted by PNAf (1988b) of the NAS Pensacola 
facility (see Appendix P) .  Host of these plants were found in the area 
around Sherman Field and habitats to the west. 

A number of threatened and 

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 
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NAS Pensacola facility, and nesting and feeding animals on the facility 
grounds. Complete biotic surveys may be necessary to determine the 
presence of threatened or endangered species and potential pathways of 
contamination to these species. 

5.2 Site-Specific Biological Resources 
Habitats on sites 17, 18 and 28 have been completely altered by base 
activities. Native vegetation has, for the most part, been replaced by 
buildings, roads, easements, and asphalt parking lots. Site 17 has some 
overstory hardwood tree species present, but the understory shrub 
species have been removed for the most part. It is expected that few 
species of birds, reptiles, and rodents will utilize these sites for 
feeding, nesting, or as migration corridors. Site 17 will have more 
species utilizing the site as a migration corridor only because of its 
fairly isolated location and the number of hardwood tree species 
present . 
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6 .  SURFACE WATER HYDROLOGY 

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

General Occurrence and Significance of Surface Water 

Pensacola Bay and Big Lagoon are partially 

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

This direct infiltration limits stream 

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

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

Discharges, either through the surface water or groundwater, into 
wetland areas found on site could also have a signifiwt impact on t 

biotic conunities that are dependent on those habitats. 

6.2 Site-Specific Surface Vater Eydrology 
There are no surface water bodies found on sites 17, 18, or 28. 
Pensacola Bay is 500 feet south of Site 28 and 750 feet south of Site 
18. The nearest surface water body to Site 17 is Pensacola Bay, 
approximately 0.75 mile to the south. 

he 

Contaminants from Site 28 reportedly entered the storm sewer system; 
therefore, it is possible that these contaminants may have been carried 
into Pensacola Bay. 
this investigation--sampling of this area is being conducted as part of 
the Site 2 investigation. 

No saapling is anticipated in Pensacola Bay for 
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7. PBYSIOGRAPHY AND HYDROGEOLOGY 

7.1 Physiography and Regional Hydrogeology 

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

acre facility is located on a peninsula bounded on the east and south by 
Pensacola Bay and Big Lagoon and on the north by Bayou Grande. The most 
prominent topographic feature on the peninsula is an escarpment or bluff 
which parallels the southern and eastern shorelines and on which Fort 
Barrancas was built. 
runs north-south just to the west of Chevalier Field. Seaward of the 
escarpment is a nearly level marine terrace with surface elevations of 
approximately 5 feet above HSL. 
located landward of the escarpment, is a broad gently rolling upland 
area with surface elevations up to 40 feet MSL (USGS 1970a, 1970b). 
Sandy soils occur throughout the NAS Pensacola area. As a result, most 
of the rainfall infiltrates directly into the subsurface. Consequently 
there are few streams or surface water bodies on the peninsula. 

In the eastern portion of NAS Pensacola, the bluff 

The central part of the peninsula, 

7.1.2 Regional Hydrogeology 
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 
unconsolidated to poorly indurated clastic deposits (Wagner -- et al. 
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1984). 
important source of water supply and is called the Sand-and-Gravel 
Aquifer (Southeastern Geological Society [SEGS) 1986). [Based on the 
total dissolved solids (TDS) content of groundvater from wells that tap 
the Sand-and-Gravel Aquifer in southern Bscarbia County (Clerens -- et al. 
1989), the groundvater is classified as C l a s s  G-1 (FDBR 1988b).] 
sediments making up this aquifer belong to all or part of the Pliocene 
to Eolocene Series vhich, in this area, consist mainly of the Citronelle 
Formation overlain by a thin cover of marine terrace deposits. 
that the Sand-and-Gravel Aquifer is contiguous with land surface and 
recharge occurs principally by the direct infiltration of precipitation, 
the aquifer is particularly susceptible to contamination from surface 
sources. In the NAS Pensacola vicinity, the Sand-and-Gravel Aquifer is 
made up of three zones based on contrasting permeabilities. 
are referred to as the surficial zone, the lov permeability zone, and 
the main producing zone (Wilkins et al. 1985). 

In this portion of Florida, the Surficial Aquifer constitutes an 

The 

Given 

These zones 

Surficial Zone. 

contains groundwater under water table or perched water table condi- 
tions. 
(G & H 1984, 1986) indicate that the surficial zone ranges in thickness 
between 40 and 70 feet and consists of tan and brown, fine- to medium- 
grained quartz sand. 
is variable depending on location and ranges from less than 1 foot near 
surface water bodies to more than 20 feet in areas of higher elevation. 
In general, the direction of ground water 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. Numezous aquifer (slug) tests and labora- 
tory permeability tests conducted on wells in or sediments from the 
surficial zone at NAS Pensacola yielded hydraulic conductivity values 
ranging from 16 to 56 ft/day (G L H 1986). Horizontal groundvater flow 
velocities in the surficial zone will depend on site-specific hydraulic 
conductivities and horizontal hydraulic gradients, however, velocities 
vould generally be expected to be high. 

The surficial zone is contiguous with land surface and 

The results of numerous brings conducted at NAS Pensacola 

Depth to the water table within the surficial zone 

170030 
7-2 



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 loe5 to 9.9 x 

ity 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). Although additional boring or geophy- 
sical techniques would be required to confirm its presence at a given 
location, it is likely that this unit is ubiquitous at NAS Pensacola. 
Few, if any, wells are open to the low permeability zone at NAS 
Pensacola; thus, no information is available regarding groundwater flow 
direction. 

ft/day. Thus, the low permeabil- 

The low permeability zone has been 

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

1986). 
located at Corry Field, approximately 3 miles to the north. 

NAS Pensacola has 

The principal sources of water for NAS Pensacola are wells 
The 

thickness of the main producing zone can be highly variable; however, it 
is estimated to be up to about 100 feet at NAS Pensacola. Insufficient 
data exist for wells open to the main producing zone at NAS Pensacola to 
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determine direction of groundvater flov within this zone; hovever, the 
flov direction is assumed to be generally southward under ambient 
conditions. 
in this zone to flow, toward the wells. 

Pumpage of the supply wells would locally cause groundwater 

As a result of the overlying low permeability zone, groundvater within 
the main producing zone occurs under confined or semiconfined 
conditions. 
Building 648), the water level elevation in a vell open to the main 
producing zone is approximately 7 feet lover than that in an adjacent 
well open to the surficial zone (G i H 1986). 
significant dovnvard hydraulic gradient exists betveen these tvo zones. 
Thus, a considerable potential exists for vertical groundvater flov from 
the surficial to the amin producing zone at this location. It is not 
knovn to what extent this potential exists elsevhere at NAS Pensacola. 

At one nested vell location on NAS Pensacola (east of 

This indicates that a 

7.1.2.2 Intermediate System 
The lover limit of the Sand-and-Gravel Aquifer coincides vith the top of 
8 regionally extensive and vertically persistent hydrogeologic unit of 
m c h  lover permeability. This unit is referred to as the Intermediate 
System. In the vicinity of NAS Pensacola, the top of the Intermediate 
System generally lies within the sediuents termed Hiocene Coarse 
Clastics or corresponds to the top of the Upper Member of the Pensacola 
Clay and occurs at a depth of approximately 300 feet (Vilkins -- et al. 
1985). In general, the Intermediate System consists of fine-grained 
sediments and functions as an effective confining unit vhich retards the 
exchange of water between the overlying Sand-and-Gravel Aquifer and the 
underlying Floridan Aquifer System (SEGS 1986). The entire sequence is 
ptiaarily poor to non-vater bearing. Bowever, relatively thin beds of 
sand which exist within the unit may yield small quantities of water. 
In the NAS Pensacola area the Intermediate System is approximately 1,100 
feet thick and is composed of the lover portion of the Hiocene Coarse 
Clastics, the Upper Hember .Jf the Pensacola Clay, the Escambia Sand 
Member of the Pensacola Clay, and the Lover Member of the Pensacola 
Clay, all of Miocene Age. 
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7.1.2.3 Floridan Aquifer System 
Immediately underlying the Intermediate System and occurring at a depth 
of approximately 1,500 feet BLS at NAS Pensacola is the Floridan Aquifer 
System. The Floridan Aquifer in this area is comprised of the Middle to 
Lower Miocene Chickasawhay Limestone and undifferentiated Tampa Stage 
Limestone. 

highly mineralized and is not used for water supply (Wagne’r -- et al. 

1984). 

Groundwater within the Floridan Aquifer in this area is 

7.2 Site Hydrogeology 

7.2.1 Site 17--Transformer Storage Pard 
The soils of Escambia County are primarily derived from marine and 
stream deposit parent material. 
1983) indicates that the surface soils at Site 17 are predominately 
sands and sandy loams. 
amounts of organic material which can impart a salt-and-pepper coloring. 
Lithologic information from borings taken nearby indicates that there 
are fine- to medium-grained quartz sands to depths of approximately 50 
to 60 feet BLS. This interval corresponds to the surficial zone of the 
Sand and Gravel Aquifer. 
approximately 15-foot-thick layer of marine clay that acts as a 
confining or semiconfining zone of low permeability and inhi,bits 
groundwater flow between the surficial and deeper main producing zone. 

The IAS soil association map (NEESA 

These sands are light gray; some contain small 

Underlying the surficial zone is an 

The Site 17 area land surface elevation is 20 to 25 feet above MSL. The 
roughly estimated depth t o  groundwater is 15 feet BLS. Groundwater flow 
in the surficial zone is generally controlled by local topography; 
groundwater flows from areas of high elevation to areas of lower 
elevation. Pensacola Bay lies approximately 3,000 feet south of Site 
17; in the main producing zone, groundwater flows generally southerly 
towards the bay, which probably acts as a discharge zone. The extent of 
recharge via surface infiltration to the Sand-and-Gravel Aquifer in the 
Site 17 vicinity is most likely limited due to extensive, paved 
surf aces. 
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Currently, no monitoring wells exist on this site; however, vertical 
hydraulic conductivity tests performed on samples from the surficial 
zone at the Sheram Field Fuel Para area (Site 37) vere found to be 6.8 
and 28.4 feet per day (ft/d; G & H 1984). The samples vere collected at 
depths of 5 feet and 14 feet, respectively, indicating that vertical 
hydraulic conductivity increases with depth. In addition, in 
unconsolidated sedimentary deposits, the horizontal hydraulic 
conductivity can be expected to be greater than the vertical hydraulic 
conductivity (Heath 1987). 

7.2.2 Site 18--pQ S p i l l  Area 
The IAS soil association MP (=SA 1983) indicates that the surface 
soils at Site 18 are predorinately sands and sandy l o w .  Lithology 
information from borings taken nearby indicate that there are fine- to 
medium-grained quartz sands to depths of approximately 40 to 50 feet 
BLS. 
Gravel Aquifer. 
foot-thick layer of marine clay that acts as a confining or semicon- 
fining zone of lov permeability and inhibits groundvater flov betveen 
the surficial and deeper lain producing zone. 

This interval corresponds to the surficial zone of the Sand and 
Underlying the surficial zone is an approximately 15- 

The Site 18 area land surface elevation is 5 to 10 feet above HSL. The 
roughly estimated depth to groundvater is 5 feet. 
tbc surficial zone is generally controlled by local topography; ground- 
vater flows from areas of high elevation to areas of lover elevation. 
Pensacola Bay lies approximately 750 feet south of Site 18; in the site 
18 area, the shallow groundwater robably flovs south toward the bay. 
In the main producing zone, groundvater flovs generally southerly 
towards the bay, which probably acts as a discharge zone. The extent of 
recharge via surface infiltration to the Sand and Gravel Aquifer is most 
likely limited in the Site 18 vicinity due to extensive, paved surfaces. 

Groundvater flov in 

Currently, no monitoring wells exist on this site; hovever, vertical 
hydraulic conductivity tests performed on samples from the surficial 
zone at the Sherman Field Fuel F a n  area were found to be 6.8  and 28.4 
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ftld (G & M 1984). The samples were collected at depths of 5 to 14 
feet, respectively, indicating that vertical hydraulic conductivity 
increases with depth. In addition, in unconsolidated sedimentary 
deposits, the horizontal conductivity can be expected to be greater than 
the vertical hydraulic conductivity (Heath 1987). 

7.2.3 Site 28-Transformer Accident Area 

The IAS soil association map (NEESA 1983) indicates that the surface 
soils at Site 28 are predominately sands and sandy loams. 
information from borings taken nearby indicates that there are fine- to 
medium-grained quartz sands to depths of approximately 25 feet BLS. 
This interval corresponds to the surficial zone of the Sand and Gravel 
Aquifer. 
thick layer of sandy marine clay that acts as a confining or semicon- 
fining zone of low permeability and inhibits groundwater flow between 
the surficial and deeper main producing zone. 

Lithologic 

Underlying the surficial zone is an approximately 15-foot- 

The Site 28 area land surface elevation is 5 to 10 feet above MSL. The 
roughly estimated depth to groundwater is 5 feet BLS. Groundwater flow 
in the surficial zone is generally controlled by local topography; 
groundwater flows from areas of high elevation to areas of lower eleva- 
tion. Pensacola Bay lies approximately 500 feet south of Site 28; in 
the Site 28 area, the shallow groundwater probably flows south, toward 
the bay. In the main producing zone, groundwater flows generally 
southerly towards the bay, which probably acts as a discharge zone. 
extent of recharge via surface infiltration to the Sand and Gravel 
Aquifer is most likely limited in the Site 28 vicinity due to exten- 
sive, paved surfaces. 

The 

Currently, no monitoring wells exist on this site; however, vertical 
hydraulic conductivity tests performed on samples from the surficial 
zone in a nearby area indicated that the vertical hydraulic conductivity 
increases with depth. In addition, in unconsolidated sedimentary 
deposits, the horizontal hydraulic conductivity can be expected to be 
greater than the vertical hydraulic conductivity (Heath 1987). 
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8. PROJECT HANAG- 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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9.  SITE W A G E H E "  PLAN 

The Generic Site Management Plan (GSMP) defines the management 
procedures for field activities on both the site and program level. 
management and implementation of all field activities conducted as part 
of the Contamination Assessment/Remedial Activities Investigation of 
Site 1 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. EEALTEANDsllpETpPLAN 

A comprehensive General Eealth and Safety Plan (GESP), and individual 
site-specific safety plans (SSPs[; see Appendix D]), 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 GESP will be periodically updated, as 
required, during the course of this program. 

The GESP outlines health and safety procedures and 

The plan includes' standard operating 

In addition, the GESP 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 GESP and the SSP will comply with the Occupational 
Safety and Eealth Administration (OSHA) Guidelines for Eazardous Waste 
Operations (29 Code of Federal Regulations [CFR] Section 1910). 

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

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

Appendix B]). 

The SOAP 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. 
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. 

All of the QA/QC 
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12. AERIAL PBOTOGRAPH ANALYSIS 

Prior to the initiation of fieldwork, E 6 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. For the 
purpose of supporting the development of field investigation strategies, 
efforts will be made to obtain photographs of an appropriate scale that 
will allow for analysis of past and present surface conditions, 
drainage, and land use. Photographs showing the history of site 
activities will be analyzed to obtain information regarding the 
evolution of site features which might have affected hydrologic 
conditions. 
photographs will provide insight applicable to such tasks as field 
reconnaissance and monitoring well placement. In addition, the analysis 

The historical perspective gained by studying aerial 

of historical and current aerial photographs, performed in conjunction 
with geophysical investigation, will aid in the accurate determination 
of the extent of the formerly used area at the site. 
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13. UTILITIES SURVEY 

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

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

14.1 Phase I--Field Screening 
The primary objective of the Phase I field screening investigation is to 
effectively and efficiently focus the Site Characterization (Phase 11) 
and subsequent Extent Delineation (phases I11 and IV) studies. The 
field screening phase will employ a variety of field investigation 
techniques, including the collection of samples for laboratory analysis. 
However, the analysis of these samples will be subject to less rigorous 
QA/QC requirements, reflecting the "focusing" objective (as opposed to a 
formal contaminant quantification objective) of this phase. Each field 
screening task will utilize all existing information from preceding 
tasks, including aerial photograph analyses, to adjust the locations of 
the various surveys and sampling locations, thereby achieving optimum 
results. 
discussed in detail in Section 9.1 of the GQAPP. 

The objectives/advantages of the field screening methods are 

[It should be noted that much of the data from the tasks described belov 
vi11 be available to the investigation teams while the fieldvork is 
still undervay. To the greatest extent possible, these data and/or 
other field observations vi11 be utilized to adjust and/or redirect 
Phase I efforts in order to maximize the amount of information obtained 
regarding the horizontal and vertical extents of possible contamination 
at sites 17, 18, and 28. Adjustments to the Phase I scope of vork may 

include, but may not be limited to: 1) sampling of additional media 
vhich are not already included in this vork plan; 2) installation of 
additional and/or deeper (i.e., intermediate depth) temporary monitoring 
-11s; and 3) collection and analysis of additional samples from any 
given medium. Furthermore, additional data from other site 
investigations may become available prior to or during the completion of 
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?base I activities at these sites. This could varraut either an 
increase or decrease in tbe scope of vork proposed in this vork plan. 

When the data indicate the need to increase or expand the Phase I scope 

of wrk, these data shall also be evaluated to determine vhether it is 
appropriate to collect a d  analyze any additiondl samples using Do0 
-el IV protocol. 
eozlection of an a d d i t i d  sample from 8 specified location and medium 
rill provide firdl information-information which may be used to 
detkine the ~ t o r c  .nd atcnt of contamination, for risk aasespumt 

If the data evaluation clearly indicates that the 

pUrpOlreS, or to h 8 f i d  dccisim 011 the Sit+t&n thc a d d i t i d  
-le vi11 be collected and uu l j r ted  using DQO Level IV protocol. If 
tbe data evaluation indicates that tbe sampling location aay be 
optimized folloving receipt and evaluation of all of the Phase I data, 
thcn'the WO Level IV sampling event may be postponed until the 
evaluation of all Phase I data is complete.] 

14.1.1 Physical Survey 

14.1.1.1 Overall Physical Recomaissance 
A field reconnaissance survey vi11 be conducted on and around the site 
areas. 
surface features. 
conditions, stressed vegetation, and surface drainage patterns. 

Available aerial photographs and MPS vi11 be used to locate . 
Visual inspections vi11 be made of surface 

During the reconnaissance survey, the field tear vi11 identify areas 
vhich present the lost suitable conditions for the establishment of grid 
survey baselines. 
I field investigation is discussed in the folloving sections. 

use of a grid system as part of the Phase 

The reconnaissance survey tear vi11 utilize air monitoring equipment 
during valkovers of site areas, in accordance vith sections 6.1.1 and 
6.3.2 of the GOAPP. In the event that any [areas vith readings above 
h c k g r d ]  are located, the area(s) will be flagged and identified on a 
site map for future reference. All findings of the physical reconnais- 

170@d 0 sance vi11 be mapped in detail and recorded in the field logbook. 
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14.1.1.2 

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. Measurements will be 
made at each established grid point, and readings will be recorded in 
the field logbook. 

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

The effort will initially require the establishment of a grid system 
over each site area. To accomplish this, at least two baseline 
transects will be established (providing an x and y axis), and flagged 
at SO-foot intervals. A transit survey instrument will be used to 
establish the baselines, and a Brunton compass and tape measure will be 
used to complete the grid system for the study area. 
will be based on 50-foot centers. 

The grid spacing 

In addition, preliminary air screening will be conducted with a 
particulate monitor, such as a Hini-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 GQAPP. 

The air [screening] 

14.1.1.3 Babitat/Biota Survey 
During the physical reconnaissance, an E & E biologist/ecologist will 
determine the on-site terrestrial and aquatic habitats and the sur- 
rounding habitats which may be affected by off-site contaminant migra- 
tions. During the walkover survey, rare, threatened, and endangered 
species and their potential habitats will be identified, and an evalua- 
tion will be made of general site conditions to support viable popula- 
tions of plants and animals. [Using historical aerial photographs and 
the survey results, a map illustrating the identified habitats will be 
generated.] A habitatibiota survey will be conducted for each site as 
well as an evaluation of the literature. 
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14.1.2 Analytical Screening 
14-1.2.1 hbontorjr bndly8cS 

The Phase I tentative sediment sample, soil boring, and monitoring vell 
locations for Site 17 vere selected based on the assumption that, as 
described in sections 2.1 and 3.1, the eastern portion of the storage 
yard vas used to store transformers containing PCB oils (see Figure 
14-1). 
collected on site and in the soil near the stormrater drain (NEESA 1983; 
G i I4 1988). 
proposed on and around the edges of the asphalt pavement as vell as 
around and in the on-site storm dr8in. 

In addition, PCBs have been detected in an oily residue 

Thus, the Phase I sampling locations at Site 17 are 

The tentative soil boring and monitoring vell locations for Phase I at 
Site 18 vere selected based on the assumption that, (IS described in 
sections 2.2 and 3.2, a transformer on the east side of Substation A 

leaked oil containing PCBs into the gravel-covered area east of the 
substation (see Figure 16-21. In addition, a sample of oily residue 
collected from the gravelled area contained PCBs (NEESA 1983). Thus, 
all the proposed Phase I sampling locations at Site 18 are located in 
the gravelled area. 

The tentative sediment saaple, soil boring, and monitoring well 
locations for Phase I at Site 28 vere selected based on the assumption 
that, as described in sections 2.3 and 3.3, a spill of transformer oil 
containing PCBs occurred on Radford Boulevard near the northeast corner 
of Building 632 and the oil vas subsequently vashed into a nearby 
stonwater drain (see Figure 14-3). Thus, the proposed Site 28 Phase I 
sediment samples are located in the existing on-site storwater drains 
and the soil boring and temporary monitoring vells are located on and 
along the edges of Radford Boulevard. 

Phase I sampling activities for sites 17, 18, and 28 vi11 include soil 
and sediaent sampling, installation of shallov temporary monitoring 
vells, and groundvater sampling. 
laboratory for analytical screening parameters. 

All samples vi11 be analyzed in the 
The analytical 

l7O04 I screening program has been developed for the Phase I effort to 
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Figure 14-1 TENTATIVE SOIL BORING, SEDIMENT SAMPLE, AND TEMPORARY 
MONITORING WELL LOCATIONS, SITE 17 - PHASE I 
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Figure 14-3 TENTATIVE SOIL BORING, SEDIMENT SAMPLE, AND TEMPORARY 
MONITORING WE,LL LOCATIONS, SITE 28 - PHASE I 
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efficiently and cost effectively focus subsequent phases of site 
characterization and contaminant extent delineation. Analytical 
screening is addressed in detail in Yection 9.1 of the GQAPP. 
cal requirements for samples collected in Phase I are shovn in Table 

Analyti- 

14-1. 

Sedimeat. 
vater drain on Site 17, and tvo sediment samples will be collected, one 
from each of the tvo stormvater drains on Site 28. In each stormvater 
drain, the samples will be collected over a depth interval of surface to 
6 inches BLS. 
auger or some other suitable sampling device. 
materials retrieved by the sampling devices vi11 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. 

One sediment sample will be collected from the on-site storm- 

The samples vi11 be retrieved using a bucket-type mud 
The composition of bottom 

Soil. 
115) at Site 16, and (24) at Site 28, at the tentative locations shovn 
on figures 14-1 through 14-3. Soil samples at all three sites vi11 be 
composited over intervals of 0 to (1.0) foot, (1.0) to 2.5 feet, 2.5 to 
5 feet, and over every 5 feet to the vater table. For the purposes of 

Approximately [75) soil samples vi11 be collected at Site 17, 

, calculating the number of samples, it is assumed that the water table is 
15 feet BLS across Site 17 and 5 feet BLS across sites 18 and 28. Soil 
smaples will be collected using either hand-held stainless steel bucket 
augers or from the flights of a 4-inch solid stem auger, extracted from 
the boring. The locations for these soil borings are tentative (see 
figures 14-1 through 14-3), [and may be adjusted based on the results of 
the preliminary reconnaissance surveys and aerial photograph interpreta- 
tion]. All sampling activities conducted at each site vi11 be conducted 
in accordance vith Section 6.6 of the GQAPP. 

Groundvater. 
vells vi11 be installed across Site 17, three across Site 18, and four 
across Site 28. Each vel1 will have 5 feet of 0.01-inch slotted screen 
and will be installed to a depth at which the well screen brackets the 

Approximately five temporary stainless steel monitoring 
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N o .  of Analytictl 
Xodiur saBp1.a Dup1icat.s Tot81 suit ea ' 

soil t751 4 

Sodimont 1 1 

Groundwator 5 1 

TOTAL [ I l l  6 

I791 A 

7 A 

6 A 

I871 

Ro. of Analyt Suit.a' icgl 
Modiur S.Bp1.S Dup1icat.s Total 

soil 1151 1 

Groundwator 3 1 

TOTAL 1181 2 

1161 A 

4 A 

1201 

no. of Anmlyticgl 
Modiur S8.01.S hlplicatea Total ~uito" 

so11 [241 2 1261 A 

Sodiront 2 1 3 A 

Oroundwmtor 4 1 5 A 

TOTAL (301 4 1341 

14(RASPJUH1101:T0312/490/24 
xoy : 

a&alytical auito doaignations aro as follows: 

A = Volatilo organic coapounda, polynucloar aromatic hydro- 
carbons, phonols, poaticidoa and total polychlorinatod 
biphonyls, tot81 rocovorablo potroloum hydrocarbons, and 
rotals (total, untiltorod). 

bSpocitic conrtituonts oncompaarod by tho various chorical groups 
includod within analytical suit. A aro idmntified in tablos 9-1 
through O-[S] of tho Gonoric Quality Assurance Projoct Plan. 

[Sareo: Ecology and Lnvitownt,  mc., 1902.1 
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vater table (i.e., the top of the screen extends slightly above the 
vater level). The locations for these wells are tentative (see figures 
11-1 through 14-3). The information gained from field reconnaissance 
surveys and aerial photograph interpretations will allov adjustments and 
finalization of the temporary shallow vell netvork. 

The 12 temporary monitoring wells vi11 be purged and sampled in 
accordance vith Section 6.8 of the GQAPP. 

14.1.3 Eydrologic Asswsmmt 
The temporary wells and existing well netvork will be surveyed to 

obtain top of casing (TOC) elevations referenced to USGS datum or to a 
suitable established benchark located vithin the vicinity of sites 17, 
18, and 28. Static vater levels vi11 be measured in each vell to 
determine shallow groundvater flow direction and horizontal hydraulic 
gradient. 

At least one rain gauge station will be established in the vicinity of 
sites 17, 18, and 28, and precipitation vi11 be monitored during field 
vork activities. 

Hydrologic data collected during Phase I vi11 be evaluated alongside 
analytical screening data, and evidence of lateral contaminant migration 
in shallow groundvater vi11 be assessed. 
evaluations vi11 form the basis for permanent monitoring vell 
installations during phases 11 and 111. 

Conclusions drawn from these 

14.2 Phase II-terizatioo 
The primary objectives of the Phase I1 field investigation are as 
f ollovs : 

o To characterize the nature and v i t u d e  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 analyziw samples under full-scale 
CERCLA-type WaC requirements; 
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o To support the preliminary identification, screening, and 
evaluation data requirements of potential remedial 
alternatives. 

The proposed Phase I1 sampling loctions are designed to focus on an area 
of contamination which, assumedly, has been identified during Phase I 
activities (see Section 14.1.2.1). In addition, the Phase I1 shallow 
monitoring well locations have generally been located toward the area of 
the site nearest the suspected source of contamination and/or the side 
presumed to be hydraulically downgradient. 
locations, especially with respect to the Phase I locations, will 
primarily be a function of the Phase I results respecting contaminant 
type, magnitude, and distribution across the site. 

The actual Phase I1 sampling 

The Phase I1 investigation of each site will involve the collection of 
soil and groundwater samples. [The Phase I1 investigation of sites 17 
and 28 will also include the collection of sediment samples.] 
nent, shallow monitoring wells will also be installed. Air sampling 
will be conducted only if warranted by the results of Phase I efforts. 
In addition, limited aquifer testing will be performed. 

Perma- 

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

(Every effort will be made to complete the investigation of sites 17, 
18, and 28 during Phase 11. 
results of the Phase I investigation, as well as field data and/or 
observations generated during the Phase I1 investigation, will be 
utilized to adjust and/or redirect the Phase I1 efforts in order to 
maximize the amount of information obtained regarding the horizontal and 
vertical extents of possible contamination at the sites. Adjustments to 
the Phase I1 scope of vork may include, but may not be limited to: 
sampling of additional media which 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 

To the greatest extent possible, the 

1) 
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lo. of Dugli- Trip tiold Rinsate Proserva ive , Analytical 
ndiur suplos  cator Blanks' Blank. B l a n k s  BlaakS' Total Smitec* 

SOdiBont 1 1 1 1-1 1 Ill 141 A 

Soil 25 3 2 rn 2 Ill 32 A 
(10) C 

Orouaduator 3 1 1 111 1 1 I81 A 
( 2 )  B 

(1) 

mAL 29 5 4 1 4 1 44(13) 

Uo. ot -ai-  Trip tiold Riasate Presorv@tive . Analytical 
ndiru Samplos catoa Blanksa Blank. Blanks Blanks Tot81 Suitec' 

soil 9 1 1 I n 1  1 Ht 1121 A 
( 6 1  C 

Oroondua t r 2 1 1 111 1 1 7 A 
( 2 )  

mu, 11 2 2 1 2 1 119 1 ( 8 ) 

SIT8 18 

Bo. of -11- Trip liold Rinsato Pro8orva&ivo . AD.lyt$sal 
?bdiur Suplos cates Blanka' Blanks Blank8 - Blanks Total Suite 

15 2 2 111 3 1111 22 A 
. ( 6 )  C 

ZQTAL 18 4 4 1 5 1 3 3 0 )  

14~lASPIV111101:T0312/491/15 
m: 
%rip blanks vi11 bo .rwlyzod for  Targot Compound tist (KL) oolatilo organic corgoonds 

'?rosorcratiro blanks vfl l  bo analpod for rtt VOCs, total r.covorablo potroloor hydrocarbons 

Camalytical suito dosigrutioru a m  aa tollouo: 

(.oCs) only. 

w m t s  b, total tnrgmt rwi- at m ~ j  1 motaim, and cyani*. 

A - TCL VQCs: TCL b.so-noutral/acid extractable organic c-ds: TCL 
posticid.8 and polychlorinated biph.npls (mi): -8:  (at] rtals 
(total ti..., unfiltered] and dissolved ti..., rilliporo-tiltored, water 
onlyl): cyanid.: gross alpha, 1- kk. .d KI t r t o r  olly1lt 
total organic carbon: hardness ( w t o r  only): and alkalinity (uater 
only). 

' @ f) '1 5 
?told and riosato blankm mot analpod tor disaolvod wtals. 
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Koy (Coat.): 

B = Total surpondod solids, total Kjoldahl nitrogon, ammonia nitroqon, 
orthophorphato phosphorus, dissolvod oxygon (in fioldl, 5-day biological 
oxygon dorand ( B O D 5 ) ,  and choaical oxygon dom~nd (COD). 

total orqanic hdogons, sulfur, ignitability, and cation oxchango 
C = pR, alkalinity, porcont noisturo, grain six., Btu contont, ash contont. 

Capacity 

dSpocif ic constituents oncoupasrod by tho various choaical groups includod within tho 
abovo-lirtod analytical ruitos aro idontifiod in tablos 9-(61 through 9-1151 of tho Gonotic 
Quality Assurance Projoct Plan. 

Tho nuabor of saaplor shown in paronthoror will bo analyxod f o r  tho additional pararotorr 
indicatod. 

c . 

1(R = Not Roquirod. 

[Sourem: Bcoloqy and lCIIvirownt, Imc., 1992.1 
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hydraulic properties of the sail or aquifer matrix. 
additional data from other site investigations may became available 
prior to or doring the campletion of Phase II rctivities at these sites. 
This could varrant either am increase or decrease in the scope of vork 

lurtherwre, 

proposed in this wrk plan-] 

14.2.1 Biota Supling 
The need for forual biological sampling'vill be based on the results of 
tbe Phase I habitatlbiota survey and analytical screening results. 
biological sampling is required, a separate biological sampling plan 
vi11 be prepared vhich outlines sample locations, sampling 
methodologies, analytical parameters, etc. 

If 

14.2-2 Scdimt supling 
The actual number of sediment sauples, as vell as appropriate sampling 
locations, will be determined based on the results of Phase I. 
for planning purposes it is asswad that one sediment sample will be 

collected fror the storm sever drain at Site 17 and one sediment sample 
vi11 be collected from a storm sever drain on Site 28 (see figures 14-4 
and 14-6). Sediment samples will be collected using an Eckman Dredge 
and/or manually driven split spoons or other suitable coring devices. 

liovever, 

14.2.3 Soil Supling 
Soil samples vill be collected as part of the shallov monitoring well 
installation, described below in Section 14.2 . (4 ) ,  and from shallov soil 
brings. At each location, samples vi11 be collected from the folloving 
intervals: 0 to (1.0) foot, (1.0) to 2.5 feet, and every 2.5 feet to 
the vater table or to a maximum depth of 10 feet BLS. Samples deeper 
tban 10 feet vi11 be collected only if deeper contamination is indicated 
during Phase I. 

The soil samples vill be collected using a split-spoon sampling device 
during vell drilling. All sampling, colpositing, and lithologic logging 
vi11 be performed in accordance vith Section 6.6 of the GOAPP. 
Equipment decontamination vi11 be performed in accordance vith Section 
6.10 of the GQAPP. 170046 
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For planning purposes, five soil samples are assumed at each vell/soil 
baring location at Site 17, and three soil samples per location at sites 
18 and 28. A total of 25 soil samples is tentatively projected for Site 
17, nine for Site 18, and 15 for Site 28 (see [Table 14-2 and) figures 
14-4 through 14-6). 

14.2.4 sbillov Monitoring Vell Ihrtill.tioo and Developlcnt 
Tbe actual number and locations for Phase 11 shallow monitoring -11s 
vi11 be determined based on Phase I findings. For planning purposes, 
the number of permanent shallov monitoring vells to be installed is 
three at Site 17 and two each at sites 18 and 28. All shallow wells 
vi11 be constructed of 2-inch polyvinyl chloride (PVC) and vi11 bracket 
th vater table with 10 feet of screen. 
utilizing hollov-stem auger techniques and in accordance with sections 
6.7 and 6.10 of the GOAPP. 

The vells will be installed 

Depending on the results obtained during Phase I, tM delineation of the 
extent of shallow groundvater contamination may be possible during Phase 
I1 by the installation of a few monitoring vells in addition to the 
number proposed. Vhen and vhere possible and/or practical, additional 
monitoring wells vi11 be installed during Phase I1 in order to expedite 
the overall investigation schedule. 

14-23 Groundvater Supling 
Groundvater sa~ples vi11 be collected from the estimated seven nevly 
installed peraanent vells at the three sites. 
vel1 network is shown on figures 14-4 through 14-6. The purging and 
sampling of these vells vi11 be conducted in accordance with sections 
6.8 and 6.10 of the GQAPP. 

The tentative monitoring 

14.2.6 Hydrologic Assessment 
Vellhead elevations vi11 be surveyed for all nevly installed monitoring 
wells, and water levels vi11 be measured in all vells. 
staff gauges vi11 be monitored during the investigation, and the 
elevations will be recorded. 

Surface mter 

170f148 
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Limited aquifer testing will be conducted on all newly installed and 
existing monitoring wells. This will consist primarily of performing 
short-duration specific capacity tests (immediately folloving] develop- 
ment of the newly installed monitoring wells [(after the vater levels 
have fully recovered and stabilized),] and slug or specific capacity 
tests on the existing monitoring wells. 
tests are particularly useful for deriving first estimates of aquifer 
hydraulic properties (i.e. hydraulic conductivity, transmissivity) 

Specific capacity and slug 

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

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

14.3 Phase 111--Bxtent Delineation 
Phase 111 tasks vi11 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 site 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, biota 
sampling may be conducted in Phase 111. 
biological sampling plan vi11 be prepared. Hovever, basevide biota 
sampling vi11 be conducted as part of the investigation of operable 
units (OW) 15, 16, and 17.1 

[If required, a separate 
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14.3.2 Soil Supling 

Soil sampling vi11 be conducted in conjunction vith the installation of 
any nev shallov, intermediate and/or deep monitoring vells. 

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

Sballuw Monitoring Vell Installation a d  M o p m a t t  

14.3.4 Intermediate .nd Deep Monitoring Vell Irutrillrtion a d  

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

Dcnlophnt 

The number of vells and their locations and depths are 

14.3.5 Srormdrater Sampling 
All vells installed in Phase 111 vi11 be sampled and the analytical 
requirements for the samples vi11 be developed based on the results of 
the previous phases. 
be resampled as required. 

Honitoring vells installed prior to Phase I11 will 

14.3.6 Eydrologic -t 
All vells installed during Phase I11 will require a wellhead survey to 
obtain TOC elevations. 
site monitoring vells and nearby surface vater bodies. Eorizontal and 
vertical hydraulic gradients vi11 be determined. Aquifer testing vi11 
be performed, as required, to determine aquifer physical characteris- 
tics. On sites vhere contamination is found in the surficial zone 
during phases I and/or 11, the l w  permeability zone vi11 be further 
chracterized during Phase I11 and any subsequent phases. It is inten- 
ded that soil sample results, lithologic logs, isopach MPS, permeabil- 
ity testing, aquifer testing, etc., will be utilized as required to 
determine the lateral extent and/or continuity of the low permeability 

Water level measurements vi11 be made for all 

170049 
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zone, as well as the degree to which hydraulic connection exists between 
the surficial zone and the underlying main producing zone at each site. 

14.3.7 Air Sampling 
The need for formal air sampling 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: 

Soil sampling; 

Sediment sampling; 

Shallow monitoring well installation and development; 

Intermediate and deep monitoring well installation and 
development; 

Groundwater sampling; and 

Hydrologic assessment. 

14.5 Topographic Survey and Base Hap 
Following the completion of phases I11 and IV, a topographic survey of 
each site area will be conducted and a base map will be developed. 
map coverage, contour intervals, scale, and requirements for horizontal 
and vertical control will be established and approved by the Navy. The 
topographic base map will be developed for the requirements of remedial 
planning and will include the locations of surface features such as .' 

roads, structures, nearby surface waters, monitoring wells, and above- 
ground utilities. 
structures will be reflected on the base map as indicated on existing 
NAS Pensacola General Development and utilities maps and/or as located 
during field investigations. 

Base 

The location of subsurface utilities and drainage 
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14.6 Field Quality A m m m n c e l W i t y  Cmtrol 

170858 

14.6.1 h C B t 8 t i o P  
Field activities and sample ranagerent vi11 entail certain strict 
documentation requirements as described in Section 7 of the GQAPP. 

11.6.2 Field Quality A a m e d a p a l i t y  Coatrol Suples 
Samples collected for laboratory analysis (both screening and non- 
screening) during all phases of fieldwork vi11 require the preparation 
of field WQC samples as described in Section (11.1) of the GQbpP. 
estimated numbers of required field QAIQC samples for phases I and I1 
are shown in tables 14-1 and 14-2. 

The 

14.7 lkcontarinatioa and Vaste bmgematt Procedures , 

14.7.1 Dccontaminatioa Procedauea 
All equipment decontamination procedures will be performed in accordance 
with Section 6.10 of the GQAPP. 

14.7.2 Vaste -t Procedures 
[All imccstigatiaa-derind vaste hndling rill be performed in 
accordance vith Section 6.11 of the Oorvp a d  BPA's guidance for 
imvestigation-derind mste.1 
mitoring vel1 purging and development activities on each site will be 
containerized near each respective well and poured down the vell prior 
to abandonment. 
development will be druned, labeled, and mved to a storage area on NAS 

Pamacola, as directed by the Navy. 

All water generated during temporary 

All water generated during perunent monitoring well 

Auy excess soil cuttings generated by soil boring or monitoring vell 
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 d d ,  labeled, and moved 
to a storage area on NAS Pensacola, as directed by the Navy. 
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Laboratory U / Q C  procedures are designed to ensure the accuracy, 
precision, completeness, representativeness, and comparability of all 
analytical data. 
G W P  and GSMP. All phases of fieldwork will incorporate a different 
level of data quality and requisite laboratory QAIQC. 
discussed in detail in the GQAPP and GSHP. 

Laboratory W/QC has been addressed both in the 

These levels are 
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16. GROUNDVATER HODEIJNG 

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

The following two scenarios will be considered to assess 

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

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

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

E & E will calculate flow 

E & E will utilize parameters 

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

Other 
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17. TBEILTbBIUR STUDY 

As indicated in Table 14-2, a number of the analyses to be performed on 
. the samples collected during phases 11 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. 
treatability tests that may be examined are incineration tests, 
solubility tests, soil leaching tests, and coagulation-flocculation jar 
tests. 

Some of the 

17-1 

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



18. BASE= RISK ASSESSHBUT 

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. [The risk assessment 
will be performed in accordance vith BPA's 1989 document, - Risk 
Assessment Guidance for Superfund: Volumes I and 11.) 

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

e 
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18.1 COptrriNnt Identificatim 
The main purpose of this step is to screen available information on the 
hazardous vastes present at the site and to identify contaminants of 
concern to focus on in subsequent efforts in the risk assessment 
process. It may be useful at SOW of the IUS Pensacola sites to select 
windicator chemicalsw to represent the most toxic, persistent, and/or 
mobile substances among those identified that are most likely to 
contribute significantly to the overall risk posed by the site. 
Sowtimes this indicator chemical can be selected to represent a wclassa 
of chemicals (..I., trichloroethylene to represent all volatiles). 

18.2 B.poewrAwmament 

In this subtask, actual or potential pathvays are identified, 
populations potentially axposed are characterized, and the extent of 
-sure is determined. 
helps to conceptualize the migration of contaminants from an existing 
source to an existing or potential point of contact. 

Identification of potential exposure pathvays 

An exposure 
prthvay u y  be vieved aa identifying four elements: 

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

2) An environmental transport medium (Cog., air, groundwater, 
and/or biota); 

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

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

The purpose of this analysis is to provide decision makers vith an 
understding of both the current and potential future risks if no 
8ction is taken. Therefore, 8s part of this evaluation a reasonable 
.uti- exposure scenario should be developed to reflect the type(s) and 
utent(s) of exposures that could occur based on the expected future use 
of the site. 

The final step in the exposure a8ress8ent 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: (1) the types of adverse human or environmental 
effects associated with contaminant exposure; (2) the relationship 
between the magnitude of exposure(s) and the adverse effects; and (3) 
related uncertainties such as the evidence for a chemical's potential 
carcinogenicity in humans. Typically, this process relies heavily on 
existing toxicity information and rarely involves the development of new 
data on toxicity or dose-response relationships. The Integrated Risk 
Information System (IRIS) will be utilized [during the toxicity 
assesawnt . 1 

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

By integrating 

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

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

Type of barrier, if any, to prevent access; 

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

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

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

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

The results of the baseline risk assessment may indicate that the site 
poses little or no threat to hunn health or the environment. In such 
cases, the PS should be appropriately scaled dovn or eliminated. 
remlts of the Raedial Activities Investigation and baseline risk 
assessment vi11 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 asressment will be performed on an.interactive basis 
ktveen the various disciplines required (Cog., hydrogcologists, 
Chemists, and risk assessors), the Navy, and the revicwing regulatory 
agencies (i.e., FDER and BPA) 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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Further details on the specific tasks to be performed as part of the PS 
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. 

Eowever, it is 

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

E 6 E will prepare a qualitative and quantitative 

19.1 Screening of Applicable Iteredial Technologies 
E 6 E will screen and develop applicable technologies for the 
remediation of any on-site contamination. 
applicable technologies, E & E will consider all ARARs, identify 
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. 
technologies for each general response action such as contaminant 
removal, treatment, disposal, and so on. The identification of 
technologies will be based on technical selection criteria and E 6 E ' s  

engineering judgment . 

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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19-2 I t  of Applicable Remdial TacbaoI.&es 
Wing the as~esswnt process, E L B will consider the relative 

I applicability of each technology. In addition, criteria such as 
anvironrcntal, institutional, and public health impacts, and technical 
fusibility will be applied. 
technologies will be provided for each general reaponse action. 
srori.ry vi11 include any appropriate colrnts concerning the reliability 
and implementability of the technology. 

A discussion of the applicable 
The 

- 
19.3 Udt A m s a m  

bud on the results of the baseline risk assessment conducted during 
tbe Remedial Activities Inveatigation, E 6 E vi11 perform a detailed 
ri8k analysis to determine the acceptable levels of risk. This vi11 
allov the Navy to balance the increase in costs associated with each 
alternative against gains in safety. The risk analysis vi11 include 
consideration of site contarinant toxicity, tranaport mechanisms, 
persistence in the euvironment, and impacts on human health and the 
environment. 

19-4 - o p t  and Bvaluatiom of R a d i a l  Actioo Alternatives 
Orring the preceding tulr, remedial technologies will be assessed 

independently without coneidering potential advantages or disadvantages 
of technologies applied in combination. In this task, individual 
technologies will be assembled into ruedial action alternatives for the 
site. 
criteria including technical feasibility, environmental and public 
health, institutional impacts, and comparative costs vi11 be considered. 

During the assembly and evaluation of the action alternatives, 

19-5 selectioa of -ed Wid Action Altexa8timS 
During this task, B 6 E will select a single remedial action alternative 
for the remediation of the site. The alternatives asembled during the 
preceding task w i l l  be compared wing technical, environmental, and 
economic criteria. 
environmental effects, techuical mpects, the extent to which 
alternatives comply vith AURs,  c-ity effects, and other factors. 

B 6 B vi11 consider present vorth of total costs, 
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E & E will apply these evaluation criteria uniformly to each alternative 
along with any additional criteria that may result from the Navy project 
coordination. 
alternative by means of a statement of the relative advantages of the 
alternative over the other alternatives considered. 

E 6 E will discuss the selection of the chosen 

19.6 Pcasibility Study Report 
A draft and a final PS report will be provided to the Navy for review 
and comments. 
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20. REPORT 

Following the Phase I investigation, E 6 E will prepare a Phase I 
Interim Data Report for each site. 
to summarize the findings of Phase I and provide recommendations for the 
Phase 11 investigation; the Phase L 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 summarize the Phase I1 results and provide recommendations for 
the Phase 111 investigation. Thus, the Phase I1 interim report will not 
be a formal document. 
report, the work plans for the Phase I11 work will be updated. 
the Phaae I11 vork is complete, all results vill be synthesized and 
presented in an BI report.] 

The purpose of this report will be 

If the results of Phase I1 indicate that no further action 

Following production of the Phase I1 interim 
[Once 

[In addition, folloring any treatability studies and FS vork, formal 
reports vi11 be produced for these efforts. 
detailed narratives associated vith the respective taska. 

These reports vi11 include 

For all reports, E & E vi11 prepare a 100% draft report for the Navy and 
Technical Review Conittee (TRC) review. 
be incorporated into draft final reports which will be resubmitted to 

the TBC for final approval. 
final if no further comments are received from the TRC.] 

The TRC review comments vill 

The draft final report will then becore 

I 
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Each report vi11 be vritten as an independent document, complete in its 
ova right, and fully supportive of the conclusions that it contains. 
Where appropriate, public participation issues vi11 be mnarized, as 
vi11 interim remedial measures necessary to protect against continued 
degradation of conditions at the site(s). Informtion used in analyses, 
but supplemental to the analytical results, vi11 be provided in a series 
of appendices. 

Monthly progreas reports during all field activities vi11 be suhitted 
to  keep the Navy apprised o f  fieldwork status and site conditions. 
Current urd plumed activities .I vel1 as cost tracking vi11 be 
ptovided. 
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21. DOCWENT REVISION 

Periodic updating of all administrative documents (GQAPP, GSHP, GHSP, 
GPHP, and vork plans) will be necessary due to changes in site 
conditions and/or program conditions or requirements. The schedules 
shown in the GPHP and GSHP indicate document revisions approximately 
every two months for the GQAPP, GSHP, 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 
TRC) as 

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

This process includes preparation of biweekly project 

These project management steps are described in detail in 
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Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules for phases 
I, 11, 111, and IV, respectively. 
Phase I1 and beyond are dependent on the results of the preceding 
phases, the project schedules for phases 11, 111, and I V  are tentative. 
In addition, the length of rime between phases is subject to the 
schedule in the Federal Facilities Agreement Site Management P l a n  
(FFA SHP). 

Given that the scopes of work for 

The schedule in the FFA SMP will be updated yearly. 
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rn . e a b l e  C-14. Chemical Analyses of Soil a l e s  From the Transformer Storage Yard. 
. - .. 

a 
'b Ta Geragkgy L Mil*.- - ---. -..- Lablo I .___._ 720. 

P.O. Box 271173 - _ _ _ _ _ _  O I l O O # & w  April 4 f  '984 - - 
Tampa, Florida 33688 _ _ _  0 8 l ~ ~ d  - .AP-ril ' a t  .- 

&ioqe e f 
LABORATORY. tNC. 

I I EAST OLIVE ROAD 

POuSICOLI. FLORIDA 325 1 4 
PMONL I9041 474-1001 

POLYCHLORINATED BIPHENYL ANALYSIS 
( PCB 1 

~~ ~ ~~~ ~ __  

Sample Identification 

17-1 Surface 
17-1 1 ft. 
17-1 2 ft. 
17-2 Surface 
17-2 1 ft. 
17-2 2 ft. 
17-3 Surface 
17-3 1 ft. 
17-3 2 ft. 

Results 

4 0.200 ppm 
4 0 . 2 0 0  ppm Trace of Arochlor 1260 
C 0.200 ppm 
4 0.200 pprn Trace of Arochlor 1260 
3.7 ppm of Arochlor 1260 
9 ppm of Arochlor 1 2 6 0  

' 4 0 . 2 0 0  ppm 
L 0.200 ppm 
0.200 ppm 

NbE: Results are reported as micrograms per gram on as is basis. 
' I  &= Less Than 

Samples 17-4 Surface, 1 f t .  8 2 f t .  were delivered to lab, but  no analysis p c ! ~ - l ~ ~ i - i n c ~ l  
per Ed Morse. 

(uq/g = ppiii) 
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3 SUBSTATION A 
1966-t967 pc8 
SPILL SITE 

1 , .  
, '  , 

FIGURE 6-16 Transformer 011 Spill Site a t  Substation A. 
About 50 gallons of of1 containing PCB's was 
rpflled la 1966 or 1967. 
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e WCATIOIO OF FCB SPILL AT SITB 28 
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l ? I C t l l  6-21 LOCATION OF TRANSFOILYEIC O f L  SPILL, (SITE 38).  h TRfLySrORMER 
FEU ONTO TBe ROADWAY, AND BROKE OPW. 
SUSPECTE3 TO C O N T A N  PCE COMWVNDS. 

THE OIL S P f u E D  IS 
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I 522 
ocology and onvironmont, inc. 

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

I Vorsion 968 I 

Project Titlo: Sit. 17 - ~ r a a r f o r n r  Storago Yard Projoct no.: uI11302 

Si t .  TDD/Pan No.: 

Projoct Hanagor: John Barksdalo Project Dir.: Rick Rudy 

location(s): A foncod storage atom at tho intoraoction of Brown Road and Arnola Court 

Preparod by: Jon Schmidt Data P r ~ p a ~ ~ d :  6-1-69 

Approval by: Nary Hillor Vat. Approvod: 6-10-89 

Sit. Safoty Officor Roviow: 

Scopo/Objoctive of Work: liold Scrooninq will includo physical survoys, aoil sampling, rodimont sampling, 

tomporary woll installation, groundwator sampling, and hydrologic assoasmont. 

Dsto Roviowed: 

PrOpO8.d Data of riold ActiVitioS: July 1992 to Juno 1993 

Background Info: Corplot.: I x 1 

~ocumontation/Surury: 

Ovorall Chomical Haracd: sorious I 1 
L O W  1 x 1  

Ovorall Physical Ha8ard 

Radioactivo Harard 

sorious [ 1 
LOW I 1  

soriour [ I 
LOW I 1  

Prolirinary (lo analytical I 1 
data available) 

nodorat. I 1 
Unknown I I 

Hodorato [ X 1 
Unknown [ 1 

Hodorat. I I 
Unknown I X I 

B. srn- CIUPILCRIISZI~~ 
wasto Typ.(mt: 

Liquid I X I Solid I 1 Sludgo I 1  Gas/Vapor I 1 

Charactorirtic(m): 

?la~~ablo/ I 1 VOl.til0 I 1 Cocrosivo I 1 Acutoly I 1  
Igaitablo Toxic 

cxp1osiv. f 1 Roactivo I 1 Carcinogen [ X 1 Radioactive* I I 

Othor: Transformor o i l  

Physical Baracds: 

Ovorhoad I X I coafinod. I 1 Bolow [ 1 Trip/rall 1 x 1  

PuDctur. [ 1 Burn I I cut I 1  Splash I 1  

spac. Grad. 

m i s o  1 x 1  Othor: Vohicular traffic in sit. aroa,  oxcavation oquipmont. Hoat/cold strosm. 

' I  * 
*ROcl ( l i tOS  colplotion of additional form and spocial  approval from tho Corporato Hoalth/Safoty group. Contact 

Pago 1 o f  6 



Sit. listorp/D.mcrigtion and rraunml Foaturos ( m o o  Supl ing ?ha  fo r  dota i lod doser ip t ion) :  Am aroa SO by 200 

foot uithia a pavod storaqo yard 8 l O a q  l rova load .ad Alnola Court uam usod t o  mtoro t r a n s f o r n r s  from 1964 t o  

1976, 80- of uhich f.8k.d. A s.gh of o i l  t 8 k . a  from tho asphal t  surf8co indic8t.d P c b  10~01s of 70,000 me 
Sup108 o f  tho 80i1 undornoath tho pavod r toraqo aroa ~ . r o  takon in 1 Y O 4  and rovoalod PCB eoncontrmtionr of 9 

Sit. Qrroat ly  i n  Oporatioa Yo.: I x J BO: I 1 

c. --- 
tist ..sards by Task ( i . o . ,  drum mugling. d r i l l i n q ,  o t c . )  and numbor thorn. (Task numbor. a ro  cross-roforoacod 
in Soetiom D )  

?hysicml I a sa rd  rval ru t ion:  

1) .hs ical  Survoys - Antorobilo hasards 

2 )  Twp.rarp h n i t o r i n q  -11 lamtal la t ion  - Usimq portablo d r i l l  r i g  

3 )  soil rup l i n g  - Wsinq poortablo d r i l l  rig 

4 )  Docomtadnation ?roc.Qrom - Usinq solvoatr  

5 )  Itydroloqic A l s o s s r a t  - Splash, wrsoaal contamination, autorobilos 

Chomical -sard r r a lua t ioa :  

lout. 
C v u n d  of rxposur. 

Isopropyl Alcohol 440 ppm I d ,  Inq .km.t3. 

Hydrochloric Acid 5 -  :ah, 1119, Dorm 

Sodium mdroxido 2 =Wm3 I d ,  Iag, Con 

0.5 q / m 3  I d ,  Iag 

Asut. odor odor 
srptou Thromhold Doscription 

DC0~8ia08S ,hNd. 

Corrosiw 0.3-1 991 

corrosiw 

Cor cos i ve Acrid 
~~ 

Corromivo a/A odorloss 

Iausoa,Vomit.,Dia Ilpdrocarboa odor 

lo to :  coqloto  and a t t ach  a Iasard  rvaluation shoot f o r  oach major Laom coataminant. 

170075 
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D. 8 r z I m W R K P M  

Sit. Control: Attach map, US. back of this pago, or skotch of sit. shoving hot rono, Contamination toduction, 
tono , otc. 

Porimotor idontifiod? [yoml Sit. socurod? I no 1 

Work *roam Dosignatod? [yoml rono(m) of Contarination Idontifiod? [ no 1 

Pormonnol Protoction (TLD badgos roquirod for  all fiold por8onnoll: 

Anticipated h v o l  of Orotoction (cro~~-roforonco task nurbors to Soction C): 

. 
Typo of sarp1. 

Contaminant of Intoromt (.IO., personal) 

VOcm Aroa 

txplosiv. 0am.m Aroa 

Radiation-txposuro Aroa 

(Expand if nocommary) 

1 
nonitorinq Troquoncy of 
tquipmont 9 amp 1 ing 

ov~/anu ' Continuous 

02/txplosimotor Continuous 

Micro-R-l¶ot~r Continuous 
2 

Rodificationm: l40difi.d lovol D vith tyvock, nooprono glovos and boots, safoty gla88.6, APR available whon 

h v o l  C upqrado im nocosmary bamod on OVA coadingm. 

Action Lovolm for Evacuation of Work Zono ~ondinq Roassoasmont of Conditions: 5.0 Allovablo Radiation Doso 
Attachmont 

o L.v.1 0: 0 <19.52 or >252 ,  oxplo~ivo atrosphoro >lo2 LEL, 

o U v o l  C: 0 <19.52 or >252, oxplorivo atromphoro ,252 LELj 

pfrticulatom >- mq/m , othor 

bhathing rono) > 1  ppm, particulates >- 89/a 

bfoathing sono) > 5  ppm, particulatos >- mg/m 

o Lovol A: 0, c19.52 or >251, oxplosivo atmosphoro ,252 LEL 

o h v o l  B: 0 <19.51 or >252 ,  oxplorivo atmosphoro ,252 LELj 

organic vapors abovo background lovols, 

California-202), unknown organic vapor (in 
othor 

California-202), unknown organic vapors (in 
othor 

,500 ppm, particulatos >- mg/m', othor 
California-2021, unknown organic vapors 

A i r  Honitoring (daily calibration unlomm othorvimo notod): 

Docontaminstion Solutions and Procoduros for Equipront, Sampling Goar, otc.: 

Trisodium phomphato wash, tap vator sins., doionizod wator .rinse, isopropanol rinmo (tvicol, final organic-fro. 

wator rinmo. and allow to a i r  dry am long am pommiblo. Noto: Evory offort will bo .ado not to gonocato mixed 



Porsomol Docon ?rotocol: Boot and qlovo wash - trisodium phospbato uash with cloan wator riluo. Exp.nd8blos 

vi11 k -10 bappod and d r o w d  for d$sposal. 

follorinq oacb day's fiold work. 

?hid personno1 vi11 tako a h~qionlc showr, off-sit., 

Docon Solmtioa llonitoriaq ?rocoduros, if Agplic8blo: 

aroa vpvW o f  tho aamplbq ~ 0 0 0 .  

Docoatadnation vi11 k p.rforrd in a -11-vontilatod 

Spocial Sit. Equipmoat, r.cilitf~s, or ?rocoduros (Smaitary racilitios and liqhtinq 
m s t  m o t  29 em i9io.izo): 

All drillinq safoty procoduros will bo strictly adhorod to as outlinod in Attachnnt A. 

Sit. E8t- ?rocodures and Sgni81 Coasidoratioas: 

fioldrork activitios. ?orsoruol vi11 oxorciso cautioa in tho vicinity of th mito and aloaq aoarby roadways. 

E L L's "- SY stom* d l l  bo ogloyod at a11 t i n s  durinq 

Wsrk Urit8tions ( t i n  of d8y. wethot conditions, otc.) and Uoat/Cold Stross Roquironats: 

All fiolduerk activitios vi11 bo portormod durinq dwliqht hours. 

avoid hoat stross and roplaco fluids. 

To- r h r s  vi11 tako broaks as n.eossary to 

Coolinq vosts u p  bo usod to provont hoat stross. 

Invostiqation-Dorivod €latorial Disposal ti..., o x ~ d n b l o s ,  d u o n  wasto, euttinqs): 

All fiolduork wasto B8tOKi8lS vi11 bo doublo baqqod, drunod, labolod and traasportod to a dosiqnatod 

location for final disposal by tho Uavy. 

S u p 1 0  Uudlinq ?rocoduros Xacludiaq ?rotoctivo mar: 

Drrinq a11 handlinq of samples, a11 fiold toam .I..krs will -at rurqical qlovos. 

suplo prosorvation with mcib.. 

Qoqqlos will bo w o n  durinq 

170076 
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1. P Q S L O ~ I l R O ~ O U  

(Use supplerental sheets, if necessary) 

Incall IwoDpcts 

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

lubulanco On Bas.: 9044524138: O f f  Base: 911 

Mompita1 trergency Room UAS Disponsrry - Building 3600: 9044S2-2733: Baptist Hospital: 904-134-4811 

(Life Flight). 

poison Control Cantor 

Polica (include local, county shotiff, stat.) 911 

rite Dopartrent 911 

Airport 

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

Uboratory E & E ASC: 1-716-631-0360 

Fed. Express 1400-238-S3SS 

Client Contact U.S. navy Southern Division, Engineer-In-Charge, Suzanne 0. Sanborn: 1-803-743-OS74 

Site Contact NAS Ponsacola Cnvirorental Coordinator, Ron Joyner: 904-452-4SlS 

*baptist Hospital is prepared to handle radioactively contaminated personnel. 

sxzt I w O M C L S  

Site t r r g o n e y  tvaeu#tion Alar. Method N/A 

water supply source on nit. 
Telephone Location, Number To be determined on site 

Cellular Phone, if available To be determined on site 

~~~~ ~~ ~ ~ 

Other On-site warehoure number to be determined 

1. 

2. 

3 .  

4. 

W B m c X  COICTARS 

Or. Raymond narbison (Univ. of Florida1 ................. (501 )  221-0465 or 
Alachua, Florida (501) 370-1263 (24 

dcoloav and tnvironrent. Inc.. safetv Director 

904) 462-3277, 3211 
hours) 

-- 
Paul Jonraire ........................................... (716) 684-8060 (of-ice) 

(716) 655-1260 (hornel 

Regional Safety Coordinator, Sybil Nowchurch ............ (9041 877-1971 (office) 
(904) 878-2336 (home) 

Bogional Office Manager, Rick Rudy ...................... ( 9 0 4 )  877-1978 (office) 
(904) 893-7245 (home) 

Page 5 of ,6 
I :  
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1. 

1. 

3.  

Tuonty-four hour . ~ r n r i n g  sorvico: 

m a t  to roport: 

Stat.: .this is an ~ w r g o r c l , . ~  

Toor nam, roqion, and sit.. 

hlopbono n w k r  to roach you. 

Tour location. 

R m o  of porsoa injurod or exgood. 

ILturo of .wrgoncy. 

Action takom. 

-- 
(501) 370-8263 

a 

If a toxicologist dmos not roturn your call within 15 miautos, call tho fOllOU~~tg poraoas in ordor until 
contact is udo: 

a. 24 b n r  kotlfrr - (716) 6044940 
b. Corporato Satoty Diroctor - raul Joarwiro - horn 0 (716) 655-1260 
c. hsistant Cow. Safoty Officor - Storon Sborun - homo # (716) 681-0081 

-.arrrrr 

(.on: Nold hu mot - toto)  h i o r  to Start of mrk) 

e Diroetiou to hospital (inclUI. u p )  from Sit. 17 

ou 06-w - lollou low load 0a.t to Duncan Road. Turn riqbt onto 0mmc.a Road and continuo to its 

intorsoction with Turnor Stroot. Turn loft onto Turnor Stroot. Tb0 IAl Diomonrary is locatod at Building 3600 

on Turnor Stroot. 

~ ~~ 

...tht mi-1 - Tako Duncan m a d  (Wavy Dlod.) north to oxit tho b o o .  Ywy mlvd. bocows IM 9# and C U ~ V O S  

to tho oamt. Follou mavy Dlvd./Duy . 98 oast amrox. 3.J to h c o  Dlrd. Turn loft (north) oa m e 0  Blrd. and 

procood ..pro.. 1.J to Corvantos It. (m. 90). h m  riqbt on Corrantom/lvl,. 90 and Collou this road for about 

8 blocks and turn loft (north) onto C stroot. Tbo hospital is about 6 block8 north on tho loft. 

Lyrgoncy Egross Routos to Got Off-Sit. Snrqoncy oqross routos uill bo loutod if orrqoacy oxit rout08 bocou 

blockod b construction, otc. 
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I '  

DRILL, RXG SAFETY 

Hard hats must be worn. 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

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 
minimum or when hazards are in close proximity. 

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

The mast must be lowered when the rig is moved. 

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

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

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

~ l l  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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Stress Honitorina 

INING 2.8 I 'oviW: JANUARY 1990 

None of the information contained in this Ecology and Environment, 
Inc. (E 6 E), publication is to be construed as granting any right, by 
implication or othervise, for the manufacture, sale, or use in 
connection with any method, apparatus, or product covered by letters 
patent, nor as insuring anyone against liability for infringement of 
letters patent. 

Anyone wishing to use this E (5 E publication should first seek 
permission of the company. 
ensure the accuracy and reliability of the data contained in the 
document; hovever, the company makes no representation, varranty, or 
guarantee in connection with this E 6 E publication and hereby expressly 
disclaims any liability or responsibility for loss or damage resulting 
from its use; for any violation of any Federal, State, or municipal 
regulation vith vhich this E (5 E publication may conflict; or for the 
infringement of any patent resulting from the use of the E (5 E 
publication. 

Every effort has been made by E 6 E to  

, 
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SOP-Beat Stress Monitoring 6 ceugOv: H 6 S, TRAINING 2.8 I JANUARY 1990 

1 INTRODUCTION 

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

Therefore, it is important that all employees are able 

2 SCOPE 
' This standard operating procedure (SOP) describes the symptoms and 

Field personnel should take immediate action to prevent a less 

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

heat cramps, heat exhaustion, and heat 

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

The Site 

Hovever, each individual must be 

3 OBJECTIVES 

The prevention of heat stress is of paramount importance for field 
personnel, particularly vhen they must wear heavy or confining 
protective clothing. 
themselves for possible heat stress, and know what to do in a heat 
emergency. 
stroke can provide lifesaving first-aid to another, while medical 
assistance is summoned. 

The SSO must ensure that all personnel monitor 

For example, a person vho recognizes the symptoms of heat 

4 EFFECTS OF BEAT 

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

If the heat is liberated slightly more 

Interference vith the elimination of heat leads to its accumulation 
md thus to the elevation of body temperature. 
i8 m i d  to have a fever. 
certain body processes speed up and generate additional heat. 
body must eliminate not only the normal but also the additional 
quantities of hut. 

As 8 result, the person 

Then the 
Such a condition produces a cycle in vhich 

1 



R u t  produced v i th in  the body I s  brought t o  the surface largely by 
the bloodatream and escapes t o  the cooler surroundings by conduction and 

additional h u t  is 108t by convection. E w e r ,  vbea the temperature of 
the surrounding air becomw~ equal to  or rises above that of the body, 
a l l  of the h u t  must be lost  by vaporization of the moisture (arut) 
from the skin surface. As the  air becomes more b u i d  (containt more 
mirture), v.poriz8tion from tb. .kin rlwr down. 
the temperature is 95.P t o  100.P, v i th  high humidity urd l i t t le  or  no 
breeze, h u t  is retained within the body. 

emergencies due t o  hut are likely to occur. 
classified In three categoriut 
stroke. 

-radiation. If air mo-t such u a breeze rtriiur the body, 

Tbru, on a d8y vh.a 

It Is on such a day or, more 

h u t  cramps, heat admustion, and h u t  

C-y, a f t e r  8 8 U C C 8 S 8 i m  Of Such b y 8  (8 h u t  trim) th8t W d i d  
suab emmrgeaciea u e  

iiut cramps w d l y  a f f e c t  people vho vork in hot environments and 
perspire a great d d .  Lou of sdt from the body causes painful cramps 
of the leg, arm, or a b d o r i d  mmclo. Eeat  cramp8 also may result from 
driniring iced vatu o r  other  dr inlu  either too quickly o r  i n  too large a 
quantity. Eea t  cramps generally occur during votlr, but n y  appear hours 
later in some casu. 

4.1.1 S m t o m  

The symptoms of h u t  cramps include the following: 

o Hwcle cramps in legs, arms, o r  abdomen; 

o Pain accompurping the crups; 

o Profuse perspiration; and 

P l a c e  the  victim in a cool location, observi4 sa fe ty  and 
d o c m t u i r u t i o n  c o n s i d e n t i o m  (see Sectlon 6) If the  victim is coming 
f r a  the hot toae. 
l iqu id  such u a t o d e  or its rqtritnl.at. 
uu(nd -de.  
alert for any ladicatlon of 8 -re serious problem. 

Give the puson sips of vater o r  an e l ec t ro ly t e  

Tho victim sboold not require did treatment but be 
Apply nmml pressure t o  the  

E a t  rr)ln.rtioa occurs in individuals wtlring In hot envirort.urts 
md my be 888oci8t.d with h u t  cramps. R u t  u h u r t i o n  is uu8.d by 
tJm pooling of blood in the vessels of the skin. Tb. h u t  is 

'0081 
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m' SOP-Heat Stress Monitoring 

clwOy: H 6 S, TRAINING 2.8 1 Roviood: JANUARY 1990 

I a 

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

4.2.1 Symptoms 

The symptoms of heat exhaustion are as follovs: 

o Pale clammy skin, 

o Profuse perspiration, 

o Generalized vcakncss, 

o Dizziness, 

o W e a k  pulse, 

o Rapid and usually shallov breathing, 

o Unconsciousness , and 
o Appearance of having fainted (the patient vi11 respond to the 

same treatment that is administered in cases of fainting). 

4.2.2 Emergency Care 

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

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

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

4.3 EEAT STROKE 

E u t  stroke is a profound disturbance of the heat-regulating 
mechanism, a88ociated vith high fever and collapse. 
condition results in convulsions, unconsciousness, and even death. 
Direct expoaura to sun, poor air circulation, poor physical condition, 
and advanced age (over 40) bear directly on the tendency to heat stroke. 
It is reriow threat to life and carries a 20-percent mortality rate. 
Alcoholics are extremely susceptible. 

Sometimes this 

3 



. llUw SOP-Eu t S t rem Honi toring 

YOy: B L S, TXUNING 2.8 1- JANUAR? 1990 

4.3.1 Symptoms 

Following are the symptm of h u t  stroke (note the absence - of 
perspiration): 

o Dry, hot, and flushed skin: 

o Sudden onset: 

o Full d fas t  pulse; 

o Dilated pupils: 

o Early loss of consciousness; 

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

o Huclr tvitching, groving into convulsions: and 

o Bruthing deeply 8t f i r s t ,  later shd1ovly o r  even a h a t  
8-t 

4.3.2 Cue 

Remember that th i s  is a true emergency, therefore, tmnaport8tion 
to a d i d  f a c i l i t y  should not be dehyd. 
victim i n  8 coal environwnt d rehove u much clothi- as posr lb le .  
Bruurr an open a i m y .  Reduce body temperature promptly, preferably by 
wrapping the victim in  a vet sheet or d o w i 4  the  body with water. If 
cold packs are available, place them under the arm, around the neck, on 
tbe d e a ,  or urjr place where blood v u s e l s  loc8t.d close to the skin 
can be coolad. Protect the victim from injury d u r l 4  convulsiom, 
u p e c i d l y  tongue b i t i n g .  

In the Duntime, place the 

5 -0NOPEEATsTBBsS 

P l u m  note that i n  the w e  of h u t  c t u p ~  o t  h u t  exhaustion, 
G.tor.de o r  its e q u i d a a t  I s  -ted u put .of the treatment regime. 
Tbe reason fo r  th i s  type of l iquid r e f r u b a n t  is t h t  such beverages 
vi11 return much-medmd e l e c t r o l y t u  to tbe body's symtem. Vfthout 
these e l e c t r o l y t u ,  body s y s t m  crmrat function properly, and the 
repmsented Wth )rrrrtd w i l l  k hcreaml. T&r.fon, v h a ~  personnel 
U. vO&hg i n  8itlUti088 W th8 ubimt t..p.ntUrW d huriditp 
are high, d upecirt'ly In sit rut lo^. vhur lmvelr A, 8,  d C of 
protective a p p m l  arm required, tb. SSO muat follow the procedures 
l i r t e d  klwr 

o Ensure that all ..ploy- htn suff icient  qtmatltlu of f lu ids  
(Gator.de or its equivalent). P e n o m e l  should prepare .bud of 
time fo r  f i e l d  work in h u t  stress environwntr by consuming 0082 eXtr8 fluid.;  
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SOP-Heat Stress Honitorinq 

cetrgOty: H 6 S, TRAINING 2.8 1 RovtWd: JANUARY 1990 

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

o Revlse vork schedules, vhen necessary, to take advantage of the 
cooler parts of the day (i.e., S:OO a.m. to 1:00 porn., and 6:OO 
p.r. to nightfall); and 

o Cooling vests should be vorn if available. 

o NOTE: Taklng salt tablets is NOT currently recomended. 

GUIDELINES FOR USE OF PROTECTIVE CLOTHING 

If protective clothing must be vorn, especially levels A and B, the 

9.1 

suggested guidelines for ambient temperature and maximum vearing time 
per excursion are as follows: 

Ambient Haximum Vearing Time 
Temperature (OF) per excursion (min) 

Above 90 15 

85 to 90 30 

80 to 8s .60 

70 to 80 90 

60 to 70 120 

SO to  60 180 

5.2 HURTRATE MONITORING 

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

The "Brouha 

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

o Double the count. 

If the recovery pulae rate during the last 30 seconds of the first 
minute is at 110 beats/minute or less and the deceleration betveen the 
first, second, and third minutes is at least 10 beatslminute, the 

that specified, a longer rest period is required, accompanied by an 
lncreaaed Intake of fluids. 

vork-recovery regime is acceptable. ~ e t m p l o y e e ~  s rate is above. * L  

S l e 
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SOP-R-~ stress nonitoring 
1 

When personnel are in rupintory protective for extended 
periods, or vhm air temperatures are very high, the monitoring of body 
twperature lad-blood prumrm is mother vay of checking for symptoms 
of h u t  stress. Careful adherence to existing medical guidelines could 
identify an individual vho may not have fully stabilized and therefore, 
Is not rudy t3 coatinue vorking in the hot zone. 

Air temperature and relative hmldity are th8 tm most i8portmt 
measurements for deterniaiaq :ha likelihood that 8 h u t  stress situation 
vi11 occur. 
thermometer. 

Tbe ruding c.il be achieved using both 8 dry and vet bulb 

I 

6 DECONTAUINATION 

Aa In ocher medical enugencies, decmtuination should proceed as 
norrully 8s possible without contributing unduly to the VictiWs stress 
or injury. 
he or she is taken from the b u u d o t u  tone. 
dv8ys in effect rad backup prrt0nn.l should be 8mi&bh 8 t  the 
decontuinrtioa st8tion to eithar suit up and usist In extraction or to  
help decontaminate and undreas the victim. If otkr serious injuries or 
more life-tbuutening conditions exist, and the victim cannot be 
disrobed or decontaminated completely, the victim (or contaminated 
portions) sbmld be vrapped in plutic (or other protective material) 
for his or her own safety u vel1 as the safety of ambulance and 
hospital personnel. 
victim's being further owerheatad. 

At 8 minimam, :he protective clothing should be removed u 
l'h "buddy system" Is 

Carefully avoid action that vould result in the 

0083 
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1 

None of the information contained in this Ecology and Environment, 
Inc. (E 6 B), publication is to be construed w gr8atiaq any right, by 
implication or othervise, for the uaufacture, sale, or use in 
connection vith any method, apparatus, or product covered by letters 
ptent, or u insuring 8nyone -rut liability for infr~ngawnt of 
letters patent. 

Anyon& vishing to w e  this E 6 E publication should first seek 
permission of the company. 
emure the accumcy urd reliability of the data contained in the 
docuwnt; howvet, the company ..rlrr?. no repttrentation, varrmty, or 
guarantee in connection vith this E i E publication urd hereby expressly 
disclaim any liability or responaibility for losr or damage resulting 
from its use; for any violation of any Federal, State, or municipal 
regulation vith vhich this E 6 B publication may conflict; or for the 
infringement of any patent resulting from the use of the E 6 E 
publication . 

Bvery effort hu been d e  by E 6 E to 
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1 INTRODUCTION 

This document is meant to be used in conjunction vith B L E SOPS 
for field operations and hazardous vu te  site op.ntion8, and 
incorporates by reference all the safety precautions required therein. 
It specifically addresses the function8 and rwpoasibilitiw of 
personnel wrking on or u d  drillin# operations. 

E L E personnel are frequently required to vark in the field vith 
drill rigs, taking soil d rock samples, installing piemmeter& and 
mitoring vel&. Tvo gaaed situatioru dircrund sep8r8t.l~ are the 
supervision of Subcontract Drillers by B 6 E, d the direct operation 
of B L E's o m  drill rig by our personael. 

2 OPEBATION OF DRfLLIHG BOUI- BY B L B 

2.1 RBSPUNSIBILITIES AND AURiORITY OF SITE SAFETY OFFICER 

The duties of the Site Safety Officer (SSO) on drilling sites are 
the s u a  as in other type8 of operatioh8 vith the exception of the 
Increased emphsis on the hurrds unique to drilling vork. 
details specific drilling concerns o f  an SSO. 

This section 

B L E personnel are restricted from the borehole area during active 
drilling. 
restricted from the borehole 8- by means of a "Super uclusion zonea 
delineated by placing a 4- by 8-foot sheet of plymod over the borehole. 

When B L B personnel are doing drilling; they vi11 be 

202 RBSPWSIBILITIES AND AUTEORITY OP E L E DRILLER 

At the beginning of each wrk d87, the B L B driller must Inspect 
tire rig to ensure the fouoving corponents have been properly inspected, 
maintainedr or replaced, or procedures have been performed: 

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

Kill svitclru tripped d operation verified; 
Chain guada in place: 
Belt Quudr in place; 
Belts set to proper tension ( r i d ) ;  
Loose belts: 
Presence of ray fluid luks; 
Any damgad hoses, cables, ropes, c h i n s ;  
Control paam1 is clean: 
Control lever functiolu labeled; 
Pressure relief valves function; 
Cathead free of rust d gruse: 
Catbud grooves l u s  t h  118 inch in depth; 
All too& in proper vorking order; 
Rig leveled and stabilized: 
Check for veld cncka in .ut; and 

o Safety hodu  operational. 

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. 

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

Rig engine key vi11 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 vi11 have jaw clasps. 

Fire extinguisher will be staged at rear of rig. 

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

Cables and ropes will be tied back or secured on stabilizer 
pO8tS. 

All unattended drill holes vi11 be covered. 

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

No refueling will be permitted while equipment is running. 



The Driller has authority to direct personnel vithin the area vhile 
drilling operations are in progress. 
around the auger and borehole is reatricted by the "sup.r exdunion 
20ne" delineated by the 4- by &foot sheet of plyuwd canterad over the 
borehole before drilUng. 
petration of the augers. 
any time while drilling is actively undenny. 

Access to the Irrrrrdoua u r n  

A luge hole cut In tbe plyvood allwa 
M personnel 8re dhved in thia zone pad at 

Eousekeeping around the rig is tbe respomibilitp of the Driller, 
but dl t u m  members n u t  puticipte in thir effort as Vdl. 

2.3 RESPOWSIBILfR AND A m  OF E 6 B 

E i E personnel vorkinq at a drilling site mut act as support to 
the Drilling Team by providing any neceaaary support functions; hovever, 
it is important that personnel are careful not to interfere vith the 
drilling process. 
exclusion zone' vhile drilling is undermy. If .II E 6 E crev member 
recognizes an unrrfe condition in the vork a r u  or on the rig, he should 
bring it to the attention of the SSO d Team Leader, if it is 
not resolved in a tiuly uaaer. 
b828rdous. team h r a  have tbe option to contact their RegiOMl Safety 
Coordinator (asC) or Corporate 8 4 t h  and Safety in Buffalo. 

Personnel are restricted from approaching the "super 

If condition8 are still d d  to be 

It is the responsibility of all E 6 H personnel to carry their 
issued nodisposable gear, iacluding hard hat, face shield, respirator, 
steel-toed boots, eyepiece inserts, safety glasses, aad appropriate 
outenmar for the expected climate. 

routes, and spacial medical conditions of their team members. 
all E L E field vork, the buddy system is to be enforced. 

All personnel should be avare of emergency facflities, egress 
As vith 

In addition to Basic Eulth and Safety Train- and other OSHA 
d a t e d  tmining, firat aid, CPlt, and necusary tnining in field 
monitoring of personnel, an SSO should have pnriowly vorked 8s a team 
m k r  on field drilling project8 in order to h v e  a vorking knwledge 
of the drill rig a d  its inherently hazardous nature. Where monitoring 
irutruwntation is to be urd, tbe SSO mut be properly trained prior to 
field vork. The SSO must have an understanding of the hazards of heat 
8nd cold stre88, their uroci8t.d symptoms, and proper vork 
d i f i u t i o n r  to protect field staff from potential injury. 
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3.2 E 6 E DRILLER AND EELPER 

The E 6 E driller and helper shall have taken and passed the basic 
40-hour Eealth and Safety Training as prescribed by E 6 E and mandated 
by OSHA. They shall also meet the other minimum requirements for field 
vork including medical approvals and respirator f i t  test. 
previous experience and training, the Driller will be critiqued by the 
E i E Drilling Team upon employment With E C E, by performing various 
types of drilling. 
vhether additional training or apprenticeship will be required before 
allowing this employee to act as Driller. An existing E 6 E employee 
shall have a minimum of 1 year experience as a Driller's Eelper on an 
assortment of field projects before he or she can be reviewed for 
advancement to the position of Driller. If a Driller is uninvolved in 
drilling efforts for 1 year or more, he or she will be required to act 
as a Driller's Helper on a project, as vel1 as receive rig-specific 
training on the equipment, before being permitted to act as a Driller 
again. The Driller's Helper position requires prior attendance at a 
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 drillihg. 
E 6 E Drilling Team vi11 determine, based on these field observations, 
whether additional training is required for this individual. 

Based on 

This reviev vi11 be the basis for determining 

The 

3.3 OTHER E 6 E DRILLING PERSONNEL 

All E i E personnel shall have taken the basic 40-hour Eealth and 
Safety Training course. 
respiratory fit test requirements established by E 6 E and OSHA, as 
vel1 . 

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 OSBA 29 CFR1910.120. 
trained to use the level(s) of respiratory protection required onsite. 
Certification of training by the Subcontractor shall be required as a 
deliverable included in E h E ' s  contractual documentation. This 
training shall be verbally verified and logged onsite by the SSO or Team 
Leader before starting work. 

They shall be medically approved and 



4 SUPERVISION OF -CT DRILLERS 

The responsibilities of the SSO at a drilling site vhen 
subcontracted driller8 are used include the following: 
per80nnel monitoring, and penomel protection. 

item on the folloving checklist: 

rig inspections, 

A rig inspection starts vith, but is not lidted to, verifying each 

o The . u t  must be louted at leut 2S feet from any overhead or 
underground utility lines. 

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

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

o A gwphysid survey (electromagnetic or ground-penetrating 
rrdu) or 8 reliable site hirtory must be obt8ined to verify 
h c e  of buried obstacles, tanka, or drort .  

o A first aid kit and filled e p m s h  must be readily av8ilable. 

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 cablu must be checked. 

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

o The Site Safety Plan (SSP) must be posted vith emergency phone 
liat mad map of hospital route. 

o A .super exclusion tone" mast be est8blish.d around the 
borehole, using 8 4- by 8-foot deet of plpood. 
8- vi11 be entered durfng active drilling only by the Driller, 
except in -cy situations. 

This defined 

If any of th8se items n d  replacwant or repmir, the SSO must make 
necm88ry -ti and hter verify that repsir or replacement is 
sufficient before actual drilling beglar. VorJcing together, the SSO md 
tbe driller should verify that the rig h. been checked against the 
Operator's checklist. 
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The SSO's monitoring duties include calibration and setup of the 
appropriate monitoring devices, as specified in the SSP. 
this generally includes an 02/explosimeter and realtime organic vapor 
monitoring capabilities (e.g., Mu, OVA). Noise monitoring, like heat 
stress monitoring, is employed where appropriate. If the SSO believes 
additional monitoring devices beyond the directive of the SSP should be 
employed (e.g., Rad Hini, flini Ram), it is his or her responsibility to 
obtain this equipment vith the cooperation of the RSC or the Corporate 
Eealth and Safety Group, from the nearest E 6 E office. 

At a minimum, 

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

Day-to-day operations, as vell as 

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

An 

The SSO has the ultimate authority over the Subcontractor vith 

The SSO should hold informal site safety briefings at the 

regard to vhether work practices meet the requirements of the SSP. 
Shutdovn of vork or restriction of personnel are options available to 
the SSO. 
start of both field work and daily vork shifts throughout the course of 
the project. Although E 6 E contractually requires Subcontractors to 
provide properly trained and outfitted staff, the SSO should verify 
verbally at the start-up meeting that the field staff has necessary 
respiratory approval and OSHA-mandated training, especially on hazardous 
vaste sites. Site safety briefing topics, as vell as attendees, will be 
recorded in the site safety log. 

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

Personnel arriving for work 

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

o Personnel responsibilities; I 
o Planned investigation and presumed potential hazards: I 

o Emergency scenario plans, including kill switch use; I 1  

I 

1 
$ 0  I 

o Levels of protection, monitoring plan, and equipment; 
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o Location and operation of k i l l  switches, fire uttingui8her, and 

first aid kit: 

o %tper exclusion zone' around borehole: and 
o Warnings to  Subcontractors about hazards of climbing the mast 

vithout safety belt and other equipment. 

, o R u t  ami cold stress hazards: 

~~ 

,- S O P - U T E  AND SAWTI ON DRILLING R I G  OPBuTImS 

R 6 S. TRAINING 2.7 JANUARY 1990 

Became heat stress is a conatant threat during varm vuthcr, the 
SSO Is reagoruible for determining vhether conditions are unsuitable for 
uork. 
modificatlona, cooling vests, uad other cooling mum, the SSO n y  
decide that vork should not continue. 
through blood pressure and oral temperature checks vi11 be determined by 
the SSO vith assistance from the RSC atad Buffalo &.1th ami Safety 
staff, if necessary. 

-re votlurs cannot wrk vith the urist8ace of vork 

The need for vorker monitoring 

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

Lk refueling operations vill be performed until rig engines are 
&ut dovn. Hotor fuels should be stored and di-ed from 
spring-loaded, OWPn-approved gas cans constructed of metal or 
polyethylene. 

or unfilld after drilling eqaipmt is DOVWL 
hole m t  be left open md unattended, suitable barricades, or the 
equivalent, vi11 be staged a r d  the hole to prevent personnel and 
equipment from falling in. 

Tb. SSO should ensure d document that no boreholes &e left open 
In' Irutancu vhere a 

4.2 RES~SIBILITIES  AND A m  OF OTBea E 6 E PEIlsONNEL 

All E 6 E personnel on site are required to follov the terms of the 
SSP and the direction of the SSO. Because the SSO cannot be in all 
placu 8t all times, the crew sbould obrerve the subcontractors and 
condition of their equipment at all times, and report imediately to the 
Team M e r  and SSO m y  safety-related ismu that are unresolved. 
Included are such detalls as d m w t ,  site functions, and 
d.cont8mIrutloa. It Is important t h t  the SSO be iavolved so that 
proper log entries can be d e .  

15 L B, as policy, d- not provide safety equipment or monitoring 
Irutn#ntation to subCOIItr8ctors. Sow projects, bovever, u y  be set 
up so that E & D personnel d subcontractor# share the s a m  expend able 
8uppll.r . 

I L B personnel are forbidden f r a  approaching augers during 
dtflling. Activities at the borehole, such 8s supling, require that 
e q u i p m l t  be stopped. 

*\ 

'0085 
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5 GENERAL DRILLING SITE SAFETY CHECKLISTS 

5.1 SAFETY CBEQufSTS FOR SPECIFIC TYPES OF DRILLING ACTIVITIES 

5.1.1 General Drilling Site Safety Checklist 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

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

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

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

Continuous 02/explosimeter monitoring at borehole using remote 
sampling hose vi11 exist at all times. * 

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 svitches," 
vhich vi11 be operationally checked each morning. 

Fire extinguisher(s) vi11 be staged next to the rig before 
drilling and refueling operations. 

Velding and cutting activities vi11 only be performed avay from 
ignition sources at a distance approved by the SSO or Team 
Leader . 
Appropriate personnel protective equipment (based on hazards 
aamociated with assumed well contaminants) vi11 be worn as 
directed by the SSO and the SSP. At a minimum, steel-toed 
boots, hard hats, and face shields will be vorn during any 
active drilling. 

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

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

8 
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5. 

0 

0 

-0 

0 

0 

0 

Electrid storus vithin hearing range of the job  site vi11 
signal vork termination until the SSO and Team Leader notify 
personuel othervise. 

The local utilities should be contacted prior to drilling so 
t h t  their line8 CUI be located and flagged. 
close proximity n y  involve isolating utility lines (i..., 
shutdovn and inert- of gaa lines). 

Situationr of 

Whon buried drun or other nterid are suspected, a full survey 
of the drilling tone is required wing appropriate 
irutrumentation prior to ground breaking. 

Only trained, experienced staff vho have studied proper drilling 
wthods and served as 8 Helper under an experienced Driller will 
operate the cathead. 

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

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

A daily 

.2 Rotary and Core Drilliq 

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

o Rotary drilling tools should be safety checked prior t o  
drillinq: 

Bod. and bit should In open and clur. 

Water svivels and boirting plugs should be lubricated and 
c&clud for afrozena Wings before we. 

Drill rod chuck jaw8 should be checked periodically and 
replaced vhen neceaauy.  

l'he -itiU of boi8t8 m d  8 h - m  8haold be checked 
agminrt the anticipated might of the drill rod string, in 

All hoau to and fra the p u p  should be checked for properly 
iMt8ll.d couplings: couplings shorrld be secured vith locking 
ddcea on aquidc connecta fittings or vir. on 
'Chicya-Stylra couplings. 

dditim to OtbU -td hoi8ti4 l d .  

089 
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- Hoses should be inspected daily for deterioration and 
leakage, and replaced if needed. 

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

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

Drill rods should not be braked while being lovered into the 
hole vi th chuck jaws. 

Drill rods should not be held or lowered into the hole with 
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 vith rubber or other suitable rod 
wiper. D o  not use your hands to clean drilling fluids from 
drill rods. 

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

The mud pit should be equipped vith rough-surfaced, 

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

5.1.3 Cathead Usage 

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

10 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Check the cathead periodically, vhen the engine is not running, 
for rope wear groowu. 
grutu than 1/8 inch (3 I), the cathud should be replaced. 

If a rope groove forms to a depth 

Almys use a clean, dry, sound rap.. 
"grab" the cathud d cause drill tools or other i t m  to  be 
rapidly hoisted to tha top of the t U t .  

A uet or oily rope my 

Should the rope "grab" the cathud or otbendse becow tangled 
in the dram, relure the rope and sound UI appropriate .lur for 
a l l  personad, indudin( the Oper8tor. to -idly hack amy rod 
stay clur. 
boisted to the sheaves at the top of the 888t. the rope will 
often b d ,  reluriag the tools. 
stay c l u r  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 tooh, quickly backing amy after turning off the 
engine. 

If the rope "gr8b8" the cathad mad tools are 

If the rope does not break, 

ch..iulr.un cause deterioration of the rope that m y  not be 
visibly detectable, t h w  the rope should always be protected 
fr# w M C d  COllt8Ct. 

Never wrap the rope from the catbead (or uy other rope, vire 
rop., or cable on th8 drill rig) around a h a d ,  vrist, arm, 
foot, d e ,  leg, or any other part of the body. 

Alvayr adntain a m i n i m  of 18 inches of c l u m c e  betwen the 
operating hand and the c a t h d  drum wh.n driving samplers, 
cuing, or other tools vith the cathead aad rope method. Be 
a w e  that the rope advances t m r d  the athead vith each haner 
blov 8s the sampler or other drilling tool advances into the 
oraund. 
Do not use more rope vmps than are required to hoist a load. 

Do not lure a cathud unattended with the rope vrapped on the 
d-0 

Po8ition all other hoist line8 to pravcnt contact vith the 
OpU8t3w C8thSrd rope. 

Whn using the cat- m d  rope for dririag or back-driwing, 
..lu aure that all thmaded connections are tight, vhile staying 

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

U f m  8Wjf 88 po88ibh frol the h8m8r i m c t  point. 

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

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 down 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 fiie them dovn. 

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

o 

o Slowly rotate the auger and auger head while continuing to apply 
d o n  pressure. 
control at all times until the auger has penetrated about 1 foot 
or more belov 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 vel1 avay 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 povar coupling. Do not touch the coupling or the 
auger with your hands, a wrench, or any other tool during 
rotation. 

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

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

I 

o Never allov feet to get under the auger section that is being 
hoisted. 
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5.1.5 

o When rotating augers, stay clear of the rot8ting auger 8nd other 
rotating components of the drill rig. 
around a rotating auger. 

o Use a long-handled shovel to move auger cuttings av8y from the 
auger. 
thm auger. 

Never reach behind or 

Never use your hrnds or feet to mve cuttings avay from 

o Do not use h d s  to clean rotating augers vbam removing augers 
from the ground. 

o The use of vir. line hoists, wire rope, and hoisting hudvare 
should conform to stipulations developed by the Americm Iron 
rrd Steel Institute Vir. Rope Users l4anu8l. 

Use of Wire Line Eoists, Vire Rope, and Eoisting Eq uipment 

0 

0 

All wire ropes and fittings should be visually inspected during 
uu 8nd thoroughly impacted 8t 1-t once a v d c  for abnsion, 
broken virea, vear, reduction in rope diameter, reduction in 
vim diameter, fatigue, corrosion, d- from heat, improper 
waving, jiing, crushing, bird caging, kinking, core 
protrusion, and dange to lifting hudvue. 
equipment mast conform to standards u established by the 
American Iron and Steel Institute Vire Rope Users H a n d .  Vire 
ropes should be replaced vhea inspectfan indicates excusive 

All vir. ropes 
vhich have not been used for 8 period of 1 month or more should 
be thoroughly inspected before being returned to service. 

A l l  related 

according to the Vire Rope Users Ham8l. 

End fittings and connections consist of spliced eyes and various 
unufacturd devices. 
coancctiona should be inkallwj according to the manufacturcrOs 
imtructioru and lorded 8ccording to the .~luf8cturer~s 

A l l  manufactured end fittings and 

8mifiC8tiOf#8. 

If 8 bsll-krring type hoisting d o e l  is used to hoist drill 
rods, svivel bearings should be inspected d lubricated daily 
to umure t h t  the svlvel freely rotates d e r  load. 

If 8 rod slipping device is used to hoist drill rods, do not 
driq through or rotate drill rods through the slipping device, 
4 do not hoist the drill rod column higher thur ondmlf the 
u8t height .bop. the top of the mast (derrick). Do not hoist a 
rod column vith loose tool joints d do not u k e  up, tighten, 
or loo8.a tool joints while the rod colum is k ing  supported by 
8 rod sllppiw device. 
bonhole, do not attempt to brake the fall of the rods vith 
hnd, or by tensioning the slipping device. 

If drill rods 8hould slip back into the 

13 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

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

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

Use tool handling hoists only for vertical lifting of tools 
(except when angle hole drilling). 
hoists to pull objects away from the drill rig; hovever, drills 
m y  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 

Uhen stuck tools or similar loads cannot be raised vith 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 

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

Never use frozen ropes. 

Protect vire rope from sharp corners or edges. 

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

Clutches and brakes on hoists should be periodically tested. 

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

Always vear gloves when handling vire rope. 

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



Never carry out hois t ing operations vhen w8the r  conditions are 
such th8t  h u 8 r d s  to  personnel, the  public, o r  property are 
c r u t e d .  

Never leave a lord suspended i n  the  air vbrn the ho is t  is 
un8t tended. 

Never hois t  a load over the head, body, o r  f n t  of perronn.1. 

N e v e r  use 8 hois t  l i n e  t o  'ride" up the tUt (derrick) of 8 
d r i l l  rig. 

Replacement of vire r o w  should conform to the d r i l l  rig 
unufac turer ' s  spec i f ica t iom.  

1s 



Tltk: SOP-HEALTH AND SAFETY ON DRILLING RIG OPERATIONS 
1 

U p w w  & s. TRA INING 2.7 I JANUARY 1990 

6 REFERENCES 

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

Dicdrich D-50 Safety Hanual. 

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

Wire Rope Users Hanual, American Iron and Steel Institute. 

I 



HYDROCHLORIC ACID, 37% 
4 
Q 
a 

Synoajnw H u l t k w i d  i3 
L2 Ponnuk CAS No.: 7647010 

Mdccrlor W e w :  MY (Ila) 
~ c n k r l  ~ o r m ~ k :  iia 
llaurdour lnpcdknu: llflrogcn cMorldc 

RY W S U W  

In care d mlocl, immediately flush skin or eyes 4 t h  plenty of 
walcr for a1 kart 15 minulcr. I f  6WllWCd. 00 NO I' INUUCt! 
VOMrnNOI 
Glw I J ~ C  quanliticr d wler or milk if available. Never Eivc 
anything by mou#h (0 Dm unconcfkur person. I f  Lnhakd. remove lo 
fresh air. If no( breathing. give artHH4 nrpintbn. If 
breathing b difriult, 
PhPW& 
S W  SeCnON S. 

DOT Hazard Claw Conorhrs Mattrial 

omen. In all CBUI call a 

NFPA Hatlngr: I l c l h  mrbility: 0 Rertivltl: 0 * Eh..,tive Date: W-10.86 Supersedes 08-21-85 HYDROCHLORIC ACID, 37 



N S )Irrllhllurrd I n k r m r t l o ~  

OSURE I iieALTl 1 EFFF .m 
3 Inbmlmtlon: 
8 

e 
P 

~al ih iom d wpm can cause mfiinc cf i ing.  
In(kmrtbn d the IQC, Ihmu, and upper respinmy Inel .  
Inhalotkn d higher mncenlnlions may cause lung damage. 

Ingedloa: 
ComriVCl Sadlowing hydmchloric acid can cauw immcdialc p i n  
md b u m  d the mou(k, thnwl. oophagus and gartrointcstinal 
tract. Miy cruse nruua, vomiting. and diarthca. 

Sun Conlact: 
Comrkl Can cluu redness. poin, and secr~rc skin bums. 
Conrcntnted mlutloru muse deep ulcers and divalor skin. 

Eye Contact: 
COrrOrinl V a p n  arc lmtrling and may cause damage lo Ihe 
c p .  Spluhu nay muu severe bums and pcrmnnenl eye damage. 

Chronlc Exporum: 
laclg-tcrm crpaurc to mnccnlnrcd vapors may cause emion ol 
teeth. Lang lenn crpoturu uldom occur due IO the comivc 
plopenkr d Ihc acid. 

Aggnrallon of b 4 s l l n g  Condltlons: 
t k n o n 8  with pre-cdsting skin dirordcn or cyc disease may be 
more ruacp~iblc lo the cllccls of lhir substance. 

11. F I R S A I D  

Inhalation: 
Hemow lo fresh air. It no( brrrlbin& g k  artificial 
respinlion. I f  breathing b dillkult, give omen. Call a 
physician. 

Ingestion: 
DO NOT INDUCa VOMmNGl Gin lrrge quanlilies d 
wter  or milk i f  milabk. M r  e anything by moulh lo 
an unconscious p c m .  Gel meclicrl allention immediately. 

SWn Exposum: 
In case of conlad, immediately flush skin with plcnly ol r l l c r  
for a l  least IS minulu while ycmouing rpcllaminaled dothing 
ana shw. Wish dothing kfole r e u ~ .  'Ihoroughly CkJn rhocs 
belorn reuse. Get medical allenlion immcdialcly. 

Eye Espsurr: 
Wash eyes 4th plenty d n l c r  lor a1 lcasl IS minuter, lifling 
W r  and upper eyelids masionally. Get medical attention 
immcdialcly. 

C. TOXICITY DATA (RTECS. 1986) 

On1 nl LDSO 900 mI/kg (IlyJrochloric acid 
toncenlnlcd) Mulalion refcrrnccs cited. 

SECIlON 6 O c c u m  n Control MCDS U r n  

Alrlorne Exposure Umllr: 
- 0 S I l A  Pcrmiuiblc bpaurc Limit (PEL): 
S ppm Cciling 
-ACGtll Tbhnrhold Umil Value W V ) :  
S ppm Ceiling .....................~....~..........................**~W~~ 

i l Y 0  

i 



Nlallinckrodt 

A 
fl Emergency Phone Number: 314-982-5000 

ISOPROPYL ALCOHOL 
I D ~ I C A T I O N ;  

S)nonyww 2-proprnd; see-propyl alcohol; imptopand 

FornrulrCASNa: 61-04 

Mokcukr Weight: 60.10 

CkcnM Fonauh (aid2 U1Oll 

a 
~lwnlou, lnpcdicnrr: lkl rpptirabk. 

If mlkwrd, gbc n t c r  to drink. Induce w i l i n g  if medical bclp 
h no( i n d i r t r l y  mibblc. h w  l ive rn)l$ing by moulh lo  an 
uncodous pcnon. Il  inhaled, icmovc to fresh air. If no( 
breathing, give artificial rcspintion. I f  breathing is dirficull, 
g k  oxygen. In case OfconfrcC, immediately flush skin or c)w 
4 t h  wry d wlicr lor at least 15 minutes. In all cases call a 
physicha. 
SEE SECnON S. 
DOT Huird Clrsr: ~8mmrblc Liquid 

- 
Appcrrrnrc: a a r .  c&rku liquid. 

Odor: Rubbing akohd. 

Salubilig Infinite In wtcr. 

Boilin8 Point: 8TC (1WP). 
hkllin8 Point: #C (-128.0 
specific p v i t y .  a79 
Vapor Density (Air- 1) 2.1 
Vapor Pressure (mm H8)e 33 8 2VC (m 
Evrpnl lon Rate: (n-BUAC - 1) 2.83 

2- 

Flre: 
fl8mmrblc Uguid 
I3uhpd.E 12% (5- (ckr rd  cup). 
Auloigdtbn tcmpentm: 399’C c1wp). 
Aammrbk limits in rir, % by volume: 
Icl: 2.0; uel: 12.0. 

Ex plorlon: 
Abovc flash poh, vrpor-rir m&uns are crpkrbc within 
flBmmJbk limits noted a b .  &tact with strong oxiducn may 
CBUSC fire or explosion. 

Fire Extlngulrhln~ hlcdla: 
Water spny, dry chcmkal, rkahol lorm, or carbon dioxide. 
Water spray mry be used to keep fin crporcd conlainen rod. 

Slwciol Informillon: 
In the event d 8 fire, wear lull protective clothing and 

facepiece operated in the preuurc demand or other pilive 
pressure mode. 
crporurcs and to dilute spills to non-flrmmrblc mixtures. Vapors 
Can f b W  Jbnl  tUlfJCCS IO distant ipilh WUrtC and flash 
hack. 

N I O S l ~ - J p p ~ d  w l l m t d m d  breathing JppJlBlUS with lull 

Water may be used to flush spills WBY from 

Hazardous Polymedutlon: 
WW nol occur. 

NFPA RndnEr: H Fbmmabilitv: 3 Reactivi ty 0 

Elkclive Dale: 07-13-87 Supersedes 09-13-65 ISOPROPYL rI0L 



Mallinckrod t 
Material Safety Data 
Emergency Phone Number: 314.982-5000 

Llallinckrodt p r i d e s  the inlorautfoa rontJned hereiningood faith but 
maker no representation uta i(r romprehensirenrtr or accuracy. 
Individuals reccir4r.g this inlonartlon must exercise their independmt 
judgment in Jetennlnint ilr appmprialcncw for a pprtlrulu purpose. 

htailincbd. Inc.. Science Roducic Division. P.O. Eon hi. Paris. KY 4-1. 

ISOPROPYL ALCOHOL 
PRODUCT IDENTIFI CATION; 
Sponyms: 2-ploprnd; KC-propyl alcohol; isopropanol 

Formula CAS No.: 67434 

Molecular Weighi: 60.10 

Chemical Formula: (CHJ)~ CHOll 

Hazardour Inpcdien(l: Not applicable. 

p R ECAUTlONA RY MEA SURES 
WARhlNol FIAMMMLE LIQUID. I W l N L  IF 
WAUDWED OR I t i l U D .  AFFECK CENIRAL bERVOUS 
Sm-Ebf. CIUSCS IRRITATION. 

Keep a m y  from heat, sparks and flame. 
Keep conuincr closed. 
Use with adequate ventilation. 
Avoid brulhing npor.  
Wash thoroughly after handling. 
Avoid contact with eyes, skin and clothing. 

Ifsvallwcd, give water to drink. Induce vomiting il medical help 
k not immediately available. Never give an)l$ing by mouth Io an 
unconscious perron. I f  inhaled, remove to fresh air. I l  not 
breathing, give artificial respiration. 11 breathing is difficult, 
give orygen. In case ol  contact, immediately flush skin or eyes ‘ 

with plenty ol water for at least 15 minutes. In a11 cases call 8 : 
physician. .b 

SEE SECnON 5. 

DOT Hazard Class: Rammable Liquid 
c- 

SECTION I Phy&al D a m  

Appcrrancc: sear. colodcrs liquid. 
Odor: Rubbing alcohol. 

Solubility. Infinite in water. 

Boiling Point: 8PC (IWFJ. 
Melting Point: 4PC (-128.F). 

Specific gravity. 0.79 
Vapor Density (Air- I): 2.1 
Vapor Pressure (mm Hg): 33 @ WC (WF) 
Evaporation Rate: (n-BUAC - 1) 2.83 

SECTION 2 

Fire: 
Flammable Liquid 
Flashpoint: W C  (53.F). (closed cup). 
Autoignition lempcnturc: 39pC (7mF). 
Flammable limits in air, % by volume: 

Fire and  ExDlosinn lnformnt inn 

Id: 2.4 uel: 12.0. 

Explosion: 
Above flash point, vapor-lir mulures are explosive within 
flammable limils notcd.abovc. Contact with strong oxidizers may 
cause fire or crplosion. 

Fire Extinguishing Media: 
Water s p y ,  dry chemical, alcohol form, or carbon dioxide. 
Water spray may be used to keep fire cxpascd containers cool. 

Special Informatiun: 
In the event of a fire, wear lull protective clothing and 
NIOSI4-apprwcd scllantaincd breathing r p p n t u s  with lull 
lacepiece opcralcd in the pressure demand or other psilive 
pressure mode. Water may be used to flush spills away from 
exposures and IO dilute spills to non-flammable mixlurcs. vapors 
can flow along surfaces IO distant ipit ion source and flash 
hack. 

SE-N 3 Rcac- D a h  

Stablllty: 
Stable under ordinary conditiOns d UIC and stonge. Hert and 
sunlight can amtribute to instrbiliy. 

Hazardous Deomposi t ion Producls: 
To& pscs and npn curb as carbon mono*idc may be rclcawd it 
a fire i ndv ing  iropropyl akohol. 

Hazardous Polymeritalion: 
Will no( occur. 

lncompatiblllllrs: 
Ha), h m t ,  6tmg oxidle& acctadchydc. chlorine, ethylene 
oxide, hydrogen-prllrdium combination, hydrogen peroxide-sulfuric 
acid tombinalion, polusium tcrl-butorddc, hypochlorous arid, 
t o rymatu ,  n i tdo rm,  phosgene, oleum and pcrrhloric acid. 

N 4 l rak/SDii l  D l swsa l  lnforrnnliaq 

Rcmovc all sources o l  ignition. Ventilate area of leak or 
spilt. sun-up pcmnncl  require protective clothing and 
respiratory protection from npon. Small spills may be 
absoacd 011 ppcr  cowcls and cnponted in a fume hood. Allow 
enough time lor lumu to dear hood, then ignite paper in a 
suitabk loution amfay from combustible malcr i~ l t  anlain and 
recover liquid lor reclamation when possible. Larger spills 
and lot r t u  a n  bc cdlcctcd as hazardous waste and alomizcd 
in a suitable RCRA approwd comburtion chamber, or absorbed 
with wrmiculitc, dry sand, earth or similar material lor 
disposal as hrurdous waste in a RCRA approvcd facility. 

Ensum compliance with local. state and federal regulations. 

NFI’A Ratings: Health: 1 Ranlmability. 3 Reactivity: 0 

-*- - 9 c-! .q 0-l ?- . 8 ~ nn * 7  -~ nc TSOPROPYL ALCOHOL 



NITRIC ACID, 70% 
UCTrDENnFICAnQN: 

In ULI d m t ~ ( ,  immcdhcly flush rLln or cycr with pknly of 
n t c r  for at k.u 111 minutes. If nnlbnd, DO NOT lNDUC@ 
VOMmNOI O k  l r rp  qwnthkr d n t c r  or milk il milmblc. 
N e w  g k  anything by rmwlb to an uncocuriour p c m .  Il inhrkd, 
r e m  IO fmrb air. I f  ro( bmthing, giw rlririirl 
~ m l k r .  If breathing b d i f h h ,  &e omen. In all CIHS 
call r phwian. 
SPA SeCIlON S. 

Il.urdour ?dymerimIba 
WW not occur. 

Ab 
ard Class: Oxidizer 

NFPA RallnRr: Ilt clmmabilitY: 0 Rcactivilv: 0 Olhcr: Oxidizcr 

EClcci~v~ Date: 10-21-86 Supersedes 09-01-8J NITRIC ACID, 7 



* 
ENeclk Date: 10-21-86 Supersedes OS-OeeS NITRIC ACID, 70% 

os- 
8. FwtAlJ2 
lnbrldlon: 
Itemon IO fmb air. If .o( breatblq, 
wplnthm. U brcatblng b dulicuk, g h  OW.. all a 
phyricirn. 

Inwrtlon: 
DO NOT INDUCE VOMmNOl O k  lrqe qurnlitiu d 
water or milk if ~ i l t b k .  b r  dw raylbing by mouth 10 
an u- percon. Get medical attention immediately. 

SNo Erporum 
In cuc d mmUc(. Ironedhtcly flwb run with plenty d water 
for at k u t  IS minuter wblk rrmouing mtaminalcd clochlng 
and rhac. Wuh clothlng kfm rewe. 
before reuse. Get medial attcatlcm Immediately. 

Eye Erposurt: 
Wuh c y a  ritb plenty of nter  for a1 k u t  1s mlnutu. lifting 
b r  rnd upper eyelid, ~ ~ i l y .  Get medial attention 
Immediately. 

rrtiCklrl 

clean rhou 

D a  (RT@CS,1982) 

7 s- 

.. ... ,, 
< -  ... 

I 
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SODIUM HYDROXIDE 
PRODIJn WFICATIQN;  

Synaaymc Caustic rodr; lye; radium bflrodde did; radium 
hydnte 

fbmula CAS No.: 1310732 

Wdndrr W e w :  4.00 

t3erk.l pocrulr: NaOH 

IIuerQur lrpcdkrs Nau. 

llrurdwr lkow@tlon Pductr: 
sauvmoddr. 

a: Dale: 11-03-85 Supcrreder 04-01-85 SODIUM H Y D m  IDE 



B. A l e  

Inbrlrlion: 
R c m o ~  IO fresh rir. If MU breathing, give artificial 
tcspinth. If bmthlag Ir dilfkult, uvc oxygen. (3111 r 
physician. 

Ingestloo: 
DO NOT INDUCE VOMll lNOl Qin large quantities of 
water or milt U d W .  N m r  @w raything by mouth to 
an unnmuiour pcnoa. Ocl medical attention immediately. 

SUO Exposum: 
In cuc droatwt, lmmcdirtcly flush skin with plcnty d water 
for ~t l u s t  1J rnlnulu wbik n d a g  contrminrted clothing 
and shorr. Wuh dothing afore KUU. (hll r physician 
immediately. 

Eye Exposum: 
Wuh eyes with pknq d water for at k . r t  1J minutes, lilting 
h r  and upper cyclklr ocwioadly. Get medical attention 
immcdir t c ly. 

C. TOXICITY D A U  

No LDSO/LCSO infonnatiw found elating IO normal 
routu of occupatknal crpoturc. lnitaiion data: Skin, 
rabbit: SO mg/UH SMrc 
mJ24lt Scvcrr 

(RTECS, 1982) 

Eye, rabbit: SO 

6 -tmlhl- 

Airborne Exposure Umlts: 
- 0 S I U  PcnniVible Plrporurr Umit (PEL): 
2 mdm3 WA) 
-ACGIH Therhold Umit Value (TLV): 
2 mdm3 (Giiing) 

Ventllrtloo System: 
A system d loul rnd/or general exhaust i s  rrcommendcd to kcc 
cmplorcc crporum below the Airbow I%~O~UIC limits. ba 
crhauct wntllrlbn b genenUy prefcmd b c u w  i t  can mtml 
the cmlrrions d the conlaminrat at its mume. pfwenting - 
d i r p c n b  d It into the pncnl work m a .  Pkrre refer t he 
ACCiIII document, 'Indurlrirl Vcntilrtion. A Manuol d E 
Recommended Pnctkrr', most w e n t  edition, for dctaiL.E 

Personal Rtrplr8totr: (NIOSII Approved) - 
If the TLV b uDoccdcd, r dust/mkt respirator with chcm6i 
pulu mry k WWD, In gcocnl. up to ten times the T L V . a  
rrrpintor rupplkr for lidtalioar Alternatively, r s u p p l i ~  rlr 
full frccpke I S p h l O r  or aitlincd hood may be vDm. 

swn RotectIon: 
Wear lmpcniour protedhrc clothing, Including boots, gl-, Irl 
mat, a p w  or crrucrallr IO prmnt  akin contact. 

Eye Protcctlon: 
UIC chcmk.1 ufcty p g g h  and/or r full face shield wherr 
rpluhing Ir pouibk .h taa I c w  should no( be worn when 
vorklng with chi# material. 
quickdrench fadliticr in work area. 

9 
E 

Maintain eye wash fountain and 

N t  n n 

Keep In r tightly cloud conlaincr.Protcr( from 
php iu l  damage. Stom in a cuol,dry. ventilated am amy from 
K)U~CCS d hut, mdrturc and inmmp:ibiliticr. A h p  odd the 
caurlk to water while r t idn& ncvcr the ~CVCISC. 

.................... ...............................*.*.* 
Mc 



SULFURIC ACID 96% 
DUCT ~ F l C A T I O N  

synonym% OUdVi l rk l  

pomulr CAS Na: 7M+9+9 

t4akcul.r Wcim: 91.01 

Chcmkal b u l r :  IlzSO4 

Eaplorloa. 
Not mnbut#t, kr rukra- b r r lmg d i r e r  and its bcrl 
d reaction with ndvclrfi rpnb or colbutiMu may cause 
Iql i tbr.  

Fltn EUlnplshIng Medlar 
Dry chcnhl ,  lorr or adma dkddr. Water spny n a y  be used lo 
keep flre erporcd containen mol. 

Speclrl Infonnrlloa: 
In the c n r t  d r fire, wear lull protech ckthin~ and 
NIOSII-rpprcMd rcll-drd breatNnfi rpprntus with lull 
faccpkce openled la the pnuun dcmrnd or othcr paitiw 
preuure node. 

- 
Stabllltl: 
Strbk under ordinary conditions ol use and stonge. 



e Eft .--re Dale: 10-21-86 Suprrcdcs 09-05-85 

Inhalalion: 
Ialulation produces damaging elfccU on the mucoys mcmbnncs id 
UppW ICSphlOtY I-. MJY OW b g  spp- mJY 
include irrilJlion d thc n06C and that ,  and IJbOted breathing. 

Ingestion: 
Corrorhrc. Swrlkwlng cma CJUSC lcwrc bums d the mouth, 
throat, and I l d ,  k8ding lo death h a  CJW 8ore tbmrt, 
uwniling. diarrhea. 

Skln Conlrcl: 
corrosive. Symptom d redncu, p in.  and severe bum can occur. 

Eye Contact: 
Conorbe. Splashes can CJUK blurred virion, redncu, pain and 
(cvcre tissue burns. 

Chrnnlc Exposure: 
h g - l c r m  crprure lo misl or vapon Itlay Cause damage lo teeth. 

A~rewl lon  or Prrtxlrllng Condlllons: 
P c m s  4 t h  pm-cnisting skin diroFdcn or eye probkmr or 
impaired respinlory function may be more susceptibk lo the 
effects d Ihc substance. 

lllil~i~lll~Bll: 
Rcniwe lo fresh air. I f  nol breathing, give arlificial 
respitation. I f  breathing is dif(iCul1, give oaygen. Call a 
physician. 

Iiigestliin: 
If  $wallwed, UO No’T Induce vomhing. <iivc large quantities 
of water or milk f amLbk. Cali I physician ininicdiatcly. 
Ncvcr give anylhing by moutb to i n  unconscious perron. 

Skln Exlmsure: . 
In CJSC d CORIJCI, immediately flush skin with plenly of water 
for at ICJSI I S  minutes whik removing cnntaminalcd cloiliing 
and shncr. Call J physician. 

Eye Expsurc: 
Wash eyes with plenty d water lor JI lcarl I S  minutes, lifting 
lower and upper eyelids occasionally. Gel mcdirat allcntion 
immediately. 

C. TOXICITY D AT4 (RIECS, 1982) 

Oral rat ~ . ~ ~ ~ &  2140 mg/kg. Inhalatian h inca  I’ig 
LCIO 18 mg/m3. 

SKCI‘ION 6 

Airborne Exposure Umlls: 
-0S I iA  Fcrmiuible Explmurc Umit (FIX): 
I mg/m3 own). 
-ACGIII Ihreshold Limit VJ~UC 01.V): 
I nig/ni’ CIWA). . 

Occunal innnl Cnnlrol 8lensiiE 

Vcnlliulioii Syskiii: 
A syslcni d krri J d / W  general cahaust is rcconmicnded la kcel 
eiiiploycc capsurer below the Airborne Bnpsurc I h i t s .  lm~l 
crhausl vcnt i la lh is generally preferred because i t  can conlp 
the cniissbns of the conlaminant at i ts  source. prcvcnling g 
dispcrsinn d it inlo the general work area. Flcase rcfcr lo I& 

A<:<illl kumenl .  ‘llidurlriJl Ventilation, A Manual ol $ 
itccon~rnemicd rracticer’, most recent edition. for dctaits. C 

IDeCts~tiR1 Hesplrmlors: (NIOSII Approve& 1 
Ir the 11.V is cacccdcd a lull facepiece chemical cariridgc C: 
rcspirator may be worn. in general. up to I00 times the Il,& 11 
minimum use concentration specified by the respiralor supplier, 

*whichever Is leu .  Alternatively, J supplied air full faccpiccc 
rcspiralor or airlined hoc4 may be worn. 

Skln Proleellon: 
Wear inipcdous protective clothing. iiicluding bools. glovcs, lab 
coat, apron or ctweralls to  prevent skin coniacl. 

Eye IDrolcctloit: 
use chcniical safcly gaggles and/or a f1111 face shield whcrc 
slilashing i s  pssililc.Conlact lcnrcs sliauld not be wnrn wlicn 
working with this nialcrial. 
quick-drench facilities in work area. 

$lCCIION 7 

Store in J coul, dly. vcntilatcd storage arca wilh acid 
rcristant lloom ~ i i d  good draisagc. I’rotect from physical daiiiage 
Keep out of direct sunlight and away froiii heal, water. and 
inconipatible materials. 110 not wash out container and use i t  lor 
other purpascs. When diluting. always add the acid lo walcr, nev 
add water to the acid. 

Mainlain cyc wash foiiniain and 

Stimiee nnd Sliecl:ii 1iifimii:iIiiiz 

......................................~.*...*...........** 
sui 



cbomicalamr PCBm -to 3/23/92 

DQT W a m o / U . W .  Wo. U82315 Job .O. 11118000 

CAS I k . . r  1336-36-3 

Roformom Conmultod (circle): 

IIIoII/ouu Pockot outdo Vormduoron mrck fndox Lsardlfno -rim (Vol.  11) 

Otbrr e h w t o x d a t a  Toxic .d Usatdoam safoty -1 *011 - 
Rad m o a l t h  Uandbaek lcII 6s 10 b. 10 -k ot  Qomimtcy u d  ?hymicm 

Cltomical ?raportiom: (Synooyn: Uuoclor 12S4, 1221, 1232, 1242, 1241, O~C. ) 

Cbomical tormla &pglz (m rox ) aolocalar m i e t  321 

?bysics1 Stat. Liquid SO1UbilftJ (UN)) I M O l U b b l O  Soiliaq Point 617. to 691.? 

?lamb Miat 431.3.r Vmpor trommoro/D.n~ity 0.001 I ?roosing Point -2.1 

Specific Qravity 1.3 - 1.8 Odor Cbatactorimtic tl-blo Limits 

Incoqmtabilitiom Stroaq ox id is or^ 

Iioloqical Proportios: 

nv-nm 1.0 #q/B 

I D U  Irl/r3 ku Aquati; Rmt/lloomo 

Rooto ot  Kxpomuro 

C a r c i w r  X TOrBtogon Cbltagon Sumpoet 

Radioloqical Proportiom: 

?a 0.s -3- 0dor-r Tbrombold mild bydrocarben 3 

4 
Randling Rocouondatioam: (hrmonal protoctivo ramorom) 

Impor~oablo clothinq, q l o m .  faco mhioldm. Urn. IUOP~OIU. butyl rubkr ,  saraaox. 

Nonitorirq Rocowndatiou: 

Dimpoma&/Vamto Tioatmoat: 

Storo cataminatod clothing in clomod coatairor until dimcardod or laundorod. 

P.altb Rmaardm and Tint Aid: * 

Skin or -0 contact - tlomh uitb vator f o r  mt loemt IS minutom. 
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S I T E  S A P S T Y  P L A ~  

Voraion 988 

A. 4 3 ~ 1 ~ ~ 1 0 6  

Projoct Titla: Sit. 10 - PC8 Spill at Subrtation Projoct lo.: UH1302 

A sita TDD/Pan lo.: 

Projoct lWn8gor: John Barkrd810 Projoct Dir. : Rick Rudy 

toc8tion(s): lortha8st rid. of attubrtati011 A, which is no8c tho cornor of Mustin Stroot and Cantor Avonuo. 

?toparod by: Jon Schmidt D8tO PrOp8r.d: 6-2-89 

Approval by: nary nillor Data Appr0v.d: 6-10-89 

Sit. S8fOty Officer Roviou: Dato Roviewod: 

Scopo/Objectivo of Work: riold Scrooning will include physical surveys, soil samplinq, temporary woll 

installation, groundwator sampling, and hydrologic assossnont. 

Proposod Dato of tiold Activitioa: July 1992 to June 1993 

Background Info : comp1.t.: [ x 1 

Documnt8tion/Sunury: 

Ovor8ll Chomic8l Haxard: Serious [ 1 
LOU [ X I  

Ovor8ll Physic81 Haxard Sorioua [ 1 
LOU I 1  

sorious [ 1 
L O W  I 1  

Proliminary (no analytical [ 1 
dat8 available) 

Hodor8to [ 1 
Unknown [ 1 

Hodorato [ X 1 
Unknown [ 1 

Hodorato [ J 
Unknown [ X J 

Volatil. [ 1 Cocrosivo [ 1 Acut01y 1 1  
Toxic 

Roactive [ 1 Carcinogon [ X 1 Radioactivo* [ 1 

Othot: Transfocmr oil 

Physical Harards: 

Ovorhoad [ X 1 Confinad. 1 I Bolou X 1 Trip/F8ll [ X I  

Ounctur. [ 1 Burn I 1 cut I 1 Splash I 1  

Sp8CO Orado 

aOi.0 1 x 1  Othor: VOhicUhr traffic in sit. ar.8, excavation oquipront. HO8t/COld atross. .. 
. .  $ 1  

*Roquiros complotion of additional form and spocial approval from tho Corporato Hoalth/Safoty group. Contact 
RSC or HQ. 
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Sit. lfistory/Doseription M d  unusual ~oatnros (sea S.qling Plan tor dotailod description): 

t r m s f o m r  at Substation A roportodly failod, spilling a ~ ~ r o x i v t o l y  SO 9.110nS of trmstormor o i l  onto tho 

uap.vod area along tho northomst si& of tho substati~~ platfom. 

aroa in 1983 rovoalod Pcb concrtrationm o t  4 D~I .  

In 1966 A 

A salplo of oily COmibuo uithin tho unpavo, 

Tho uap.md aroa is apprexiutoly 20 by 40 foot. 

loto: Comploto and attach a ..sard Evaluation Shaot Lor oach v j o r  knorm contaminant. 
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D. S I T E m m p L A .  

Site Control: Attach u p ,  US. back of this paqm, or skoteh of sit. shoving hot sono, contamination roduction, 

T8Sk 1 

Task 2 
: 

sono. mtel 

X 

X 

- .  

Porimetor idontifiod? I y o s l  Sit. socurod? 

Taak 3 

Task I 

I no 1 

X 

X 

Work Areas Designated? l y o s l  Zono(s) of Contamination Idontifiod? [ no 1 

Pmrsonnml Protoction (TLD badqos roquirod for  a11 fiold porsonnol): 

Task 5 I 

Anticipatod k v o l  of Protmction (Cross-roforoncm task nuabors to Smction C): 

I X 

I A I 0 I C I D I 

Contaninant of Intorost 

W C S  

Ixplosiv. Gas.. 

Radiation--Dxposuro 

Typo of sarplo 
(aros, porsonal) 

Are. 

Aroa 

Arm. 

(Expand i f  nmcossary) 

Modifications: Modifimd lovol D vith tyvmck, nmoprmnm glovos and boots, safoty qlasams, APR availablo uhon 

lovol C upqrado is nocossary basod on OVA roadinqs. 

Action kvolr for Evacuation of Work Zono Ponding Rmassossmont of Conditions: Som Allovablo Radiation Doso 
Attachront 

o k v o l  D: 0 
pfrticulatms >- n9/m , othor 

bseathing sono) >1 p p ,  pacticulatos >- mq/r , othor 

bjoathinp son.) > 5  ppm. particulatms >- mg/m , othor 

,300 ppm, particulatos >- mq/m , other 

<19.58 or ,252, oxplofivo ataosphoro ,101 LEL, orqanic vapor. abovo background lmvols, 

o ~ o v m l  C: 0 <19.5% or ,252, mxplosivo atmosphoro ,25t LtL3(California-2021, unknown organic vapor (in 

o k v o l  B: 0 <19.58 or ,258, oxplosivo atmosphorm ,252 LGL~(California-202), unknown orqanic vapors (in 

o kv.1 A: 0 <19.52 or ,252, oxplosivo atmosghmro ,252 LEL (California-202), unknown organic vapors 

Air nonitorinq (daily calibration unloss othorviso notodt: 

Monitorinq 
Gquipmont 

oVA/"U 

Proquoncy of 
Sarplinq 

Continuous 

Continuous 

Continuous 

Docontamination Solutions and Procoduros for  tquipaont, Sampling Goar, otc.: 

Trisodiun phosphato wash, tap wator rinse, dmionisod vator rinso, isopropanol rinso (tvico), final organic-frmo 

water cinso, and allow to a i r  dry as lonq as possible. Woto: Evory offort vi11 bo amdo not to qmnorato mixod 



?orsonno1 Docon Protocol: 

will bo dorblo baqqod and drorwd tor disposal. 

tollowinq oach day's tiold work. 

kcon Solution Hoaitorinq ?roeoduros, it Applicablot 

aroa uprind 02 tho sampling aono. 

Spocial Sit. Equipment, ?mcilitios, or ?rocoduros (Sanitary Pscilitios and Liqhtinq 
m s t  n0.t 29 ctl 19lO.120): 

All drill- satoty procoduros will k strictly adhorod to as outlinod in Attachment A. 

boot and qlovo wash - trisodium phosphato wash w i t h  cloan wator rinso. Bxp.a&blos 

?$old porsoonol will tako a hyqionic showr, otZ-sito, 

Docontamirutioa will bo Portormod in a wll-vontilatod 

Sit. -try ?rocoduros and 8pCi.l Coluidorations: 

tiolduork sctivitios. Porsoanol will oxorciso csution in tho vicinity of tho mito and alonq nearby roadways. 

I L S * s  'Buddy Systom. vi11 k oqloyod at a11 t i n s  durinq 

work Limitations ( t i n  of day, wathor conditions, otc.1 and Uoat/Cold Stroam Roquironats: 

All fiolduork actiwitios will k porfornd durinq daylight hours. Toar n r k r s  will taro broaks as nocosaary to 

avoid hoat stross and roplaco Zluids. Coolinq vosts may bo usod to provont boat stross. 

-oral Spill Control, it  applicable: W/A 

Iavostiqstion-Dorivod Mtorial Disposal ti..., oxpnb.blos, &con vasto, cuttings): 

All tiolduork wasto matorials will k doublo bqqod, d n n o d ,  laklod and trmsportod to a dosiqaatod 

location for fins1 disposal by tho lay. 

Sarglo Uandlinq Procoduros Including ?rotoctiwo mar: 

Durinq all handling 02 s u ~ l o s ,  a11 tiold toam d r s  will war surgical glovos. Ooqqloa will bo worn during 

s a g l o  prosorvation with acids. 

T0.D mspo8sibility 

Toam d r s  to bo dotocriaod ?.am kador 

Sit. Satoty Otticor/Samp lor 

Q.oloqist/Sa.plor 

Samplor 

*All ontrios into oxclusion aomo roquiro Buddy System US.. All I L B fiold statf prticipsto in rdical 
monitoring program and b v o  coglotod applicable training por 29 ctl 1910.120. 
w o t s  roquironnts 02 29 C?R 1910.134, and A M I  X88.2 (1980). 

Respiratory protoctioa program 
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1uoImcEs 

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

ArbUlanCe Oa 0.S.: 9044S24138; Off Bas.: 911 

HOSPft.1 gwrgoncy ROO= NAS DiSponSary - Building 3600: 904-452-2733: Baptist H0Spit.l: 9014344811 

Poison Control Centor 

Polico (includo local, county sheriff, atat.) 911 

Pire DOp8rtBOnt 911 

Airport 

U.S. Coast Guard twrgoncy: 904-453-8178: Qonoral Infornation: 904-453-8282 

L.bot.tow E i E ASC: 1-716-631-0360 

Fed. L X p r O S 8  1-800-238-5355 

Cliont Contact U.S. Navy  Southorn Division, Enpinoor-In-Chargo, Sutanne D. Sanborn: 1-803-713-0574 

Sit0 Contact NAS Ponsacola Cnviromontal Coordin8tor, Ron Joynor: 904-452-4515 

'Baptist Hospital is proparod to hand10 radioactivoly contaminatod poraonnol. 

SITE BJcsomcm 

Site Emorgoncy Evacuation A h r l  Mothod n/A 

wator Supply sourc. on sit. 

Tolophono Location, Nuabor To bo dotorminod on sit. 

Collular Phon., if available To bo dotorminod on aito 

Radio 

Othor On-sit. warehouse numbor to bo dotorminod 

1. 

2. 

3 .  

4.  

PDWIM CoaTACrs 

Dr. Rayuond Rarbison (Vniv .  of Florida) ................. (501 )  221-0465 or ( 9 0 4 1  462- 3277, 3281 
Alachua, Florida (501)  370- 8263 ( 2 4  hours) 

tcology and Cnvironmnt, Inc. ,  Satoty Diroctor 
Paul JOnDairO ........................................... ( 7 1 6 )  684- 8060 (OfficO) 

( 7 1 6 )  655- 1260 (homo) 

Rogionol Safoty Coordinator, Sybil Nowchurch ............ ( 9 0 4 )  877-1978 (oftic.) 
( 9 0 4 )  878- 2336 (homo) 

Rogional Offico Managor, Rick Rudy ...................... ( 9 0 4 )  877-1978 (otfico) 
( 9 0 4 )  893-7245 (homo) 
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-- 
1. Tuoaty-four hour an8mring 8orvico: ($01) 3704263 

m a t  to roport: 

- Stat.: *thi8 i 8  an ODOrgOaw.* 

- Y o u r  n a n ,  roqioa, and .it.. 

- Tolophono n u r k r  to roach you. 

- Your location. 

- lu of por8oa injurod or oxpo8.d. 

- Natura of orrgoncg. 

- Action takon. 

3. If 4 toxicologi8t do08 not roturn your call uithin 15 riauto8, call tho follouiag por8oa8 in ordor uti1 
contact is u d o :  

a. 24 h r  hotlimo - (716) 6 M 4 9 4 0  
b. Corporato Safoty Diroctor - Paul J o a u i r o  - b o n  0 (716) 655-1260 
c .  Aooi8taat Corp. Safoty Officor - 8tov.a Shorun - homo 0 (716) 6BO-0011 

...tist rrp it81 - Tako Duncan Road (Iawy Blvd.1 north to oxit tho b.80. Now B l w d .  bocor8 XUE 9B and curworn 

to tho oaot. rollou Wavy Blvd./Xuy . 9B oa8t appro.. 311 to Paco Blvd. Turn loft (north) on Paco Blwd. and 

procood amrox. lmi to Corvontos tt. (Uuy. 90). Turn riqbt on Corrontom/ly. 90 and follw t h i o  road for about 

0 block. ud turn loft (north) onto C8ttO.t. Tho hoopital i8 about 6 block8 north on tho loft. 

~~ ~ ~ 

Enrgoacp Cgrosr lout08 to Got Off-sit. Lnrqonc~  oqrosa rout08 will bo loc8tad i f  a r r g o n q  oxit routma bocon 

blockod by con8truction. otc. 

170101 
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S I T E  S A ~ E T Y  P L A B  

I Vmraion 988 r 

Projoct Titlm: Sit. 26 - TrBnrfOrBOr Accidont. Projoct lo.: UH1302 

TDD/Pan NO.: 

Projoct Hanagor: John Barkadah Projmct Dir . :  Rick Rudy 

Location(a): 

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

Approval by: ?Wry Hillor Datm Approvod: 6-10-89 

Sit. Safoty Officor Roviov: 

~copo/Objoctivo of Work: riold Scrooning will includo physical survmys, soil sampling, sodimont sanplinq, 

to~porary woll inatallation, groundvator sampling, and hydrologic aasoasmmnt. 

Pr0QOS.d Dato of F h l d  Activitima: July 1992 to Juno 1993 

Southorn aid. of Radfotd Boulovard noar Building 632. 

Dato Roviovod: 

background Info: conplotm: I X 1 

DocurinQation/Suuary: 

Ovorall Choaical Harard: 

Ovorall Phyaical Hasard 

Radioaetivo Hasard 

Preliminary (no analytical I 1 
data available) 

Sorioua 1 1 
L O W  1 x 1  

Sorioua [ 1 
LOV [ I  

Smrioua [ 1 
LOU [ I  

Hodoratm [ 1 
Unknown I 1 

Hodorato 1 X 1 
Unknown [ 1 

Hodorat. 1 1 
Unknown I X 1 

Liquid [ X I Solid 1 1 Sludgo 1 Oaaflapor I 1 

Charactoriatic(a): 

Plarublo/ [ X 1 
Igni tablo 

Volatil. 1 1 Corroaivm [ I Acutoly I 1  
Toxic 

Carcinogmn I X I Radioactivm. [ 1 Erploaivo I 1 Aoactivm [ 1 

0th.;: Tranatoraor o i l  

Ohyaical Rasarda: 

Ovorkoad [ X 1 Confinmd. ( I Bolov 1 x 1  Tr i p/?a 11 I X 1  
Spacm Orad. 

~uaeturo I 1 Burn I 1 cut I 1  Splaah I 1  

moiao 1 x 1  Othor: Vohicular traffic in sit. aroa, excavation mquipnont. Hoat/cold strora. 
' !  ! 

*ltoquitoa complotioa of additional f o r i  and apocial approval from tho Corporatm Hoalth/Safoty group. Contact 
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Sit. ~i8torg/Do8cription and Iko8u.l Tooturo8 (800 Sampling ?lan for dotailod doocription): In 1969. a 

transtocnr roportodly to11 o f t  o t  a truck onto Radford Doulovard near BuilUnq 632. 

onto tho aspbelt, but it i 8  not Laom i f  tbo oil eontainod P a .  

w r o  t a k r  o f  tho spillod oil, and it i s  not knoun i f  cloaaup occurod or tho oil uas ua8h.d into storm drain 

Transtornr oil spilled 

Tho road bas m i n e .  boon ropavod. M 8a.plO 

Acut. odor Odor 
symptom8 Thro8hold Doscription 

Drowino8srhoad. 7.5-200 ppm Rubbing alcohol 

cor rod*. 0.3-1 991 Acrid 

Corromivo U/A Oborl088 

IXydrocarbon odor 

*to: Caqloto and attach Uasard Lvaluation Shoot tor oach major Laova contaminant. 
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Sit. Control: Attach u p ,  uao back of thia pago, or akotch of alto ahowing hot ion*, contamination reduction, 

Taak 5 

tono, otc. 

Pmrimotor idontifiod? [yo81 Sit. aocurodt 

I I X 

I no 1 

Contaminant of Intoroat 

VOC8 

Brploaivo 0as.a 

Work Aroaa 0.8ign.tOdt [ Y O 8 1  Zono(a) of Contamination Idontifiodt I no 1 

Dorsonnol Protoctioa (TLD badgoa roquirod for all fiald porsonnol): 

Anticipatod Lovol of Drotoction (Croaa-reforonco taak numbors to Soction C): 

-0 Of SaBplO Monitoring Froquancy of 
(at.., paraonall Equipaont sampling 

Aroa o v m  Continuoua 

Area 02/Exploaimotor Continuoua 

I A I B I C I 0 1 
Talk 1 X 

I I 
Taak 3 X I 

nodificationa: nodified lovol 0 with tyvock, nooprono glovos and boots, safoty glasaos, APR available when 

lovol C upqrado ia nocoasary basod on OVA roadinga. 

Action Lovola for Evacuation of Work Zona Pondinq Reaaaoaammnt of Conditiona: So. Allowablo Radiation Doao 
Attaehmont 

o Lovol D: 0 <19.5% or >25%,  oxplo ivo atmoaphoro ,102 LEL, organic vapors abovo background lovols, pfrticulatoa >- -/B 9 , othor 

bfoathing rono) > 5  ppm, particulator >- mq/m 3 , othot 

o Lovol C: 0 t19.51 or > a s % ,  orplorivo atmoaphoro >25t LEL3(California-20t), unknown orq@nic vapor (in 

o Lovol 8 :  0 <19.5% or > a s % ,  oxploaivo atmosphoro ~ 2 5 %  LEL ICalifornia-20%), unknown organic vapors (in 

o Lovol A: 0 <19.5% or >252, oxploaivo atmoaghoro ,252 LEL (California-202), unknown organic vapors 

bfoathing ronol >I ppm, particulatoa >- Bg/B , other 

,300 ppI, particulatoa >- Bg/r , 0th.~ 

Air nonitoring (daily calibration unloaa othorwiao notodl: 

~~ ~~ 

I Radiation-Cxposuro I Aroa 1 Micr0-R-n.t.r I Continuous I 
(Lxpand if nocoaaary) 

Dmcontamination Solutions and Procoduroa tor Cquipmont, Sampling Goar, ate.: 

Trisodium phoaphato wash, tap wator rinao, doionirod wator rinao, isopropanol rinao Itwicm), final organic-fro. 

water ria.., and 8110W to a i r  dry aa long aa poaaiblo. loto: Evory offort will bo mad. not to gonorato 8iX.d 

waato. ' I  I 
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?orsou01 Docon ?rotocol: 

will bo dablo hqqod .ad d-d for disuosal. 

Boot .ad qlowo umsh - trisodium phosphate wash w i t h  eloan wator rinso. Expondabloa 

liold porsoanol will tako a brqionic shouor, off-sit., 

fO1lOWinp each dsY'8 tiold work. 

Duon Solotion lloaitorinq ?rocoduros, i f  Agplicablo: Docontamination w i l l  k prrfornd in a -11-vontilatod 

aroa miad of tho samplinq sono. 

Sp.cial Sit. lquipnnt, Faeilitios, or ?rocoduros (Suitary Facilitios and Liqhtinq 
Rust b t  29 m 1910.120): 

All drillinq safoty procoduroa will bo strictly adhorod to as outlinod in Attachmat A. 

Sit. Entry ?rocoduros and Spodal Coasidorations: 

fioldwrk activitiom. ?orsonno1 will oxorciso caution in tho  vicinity of tin sit. and along noatby roadways. 

E L I ' m  .Buddy Systom' will bo o ~ p l o ~ o d  at a11 t i n s  durinq 

Work Idmitations ( t i w  of day, mathor conditions, otc.) and Hoat/Cold Stross Ioquironnts: 

All fiolduork activitios wil1.k portormod during daylight hours. Toaa n r k r s  will tako broaks as nocossary 

to avoid Inat stross and roplaco fluids. Coolinq vosts r y  bo usod to provont hoat mtross. 

Qonoral Spill Control, if applicablo: B/A 

farostiqation-Dorivod #latorial Disposal ( i .0 . .  oxp.abblos, &con wasto, cuttings): 

All fioldrork wasto utorials will bo doublo baqqod, drumod, labolod and transported to a dosiqnatod 

loeation f o r  tinal disposal by tho wavy. 

S a q l o  Hurdling Procoduros Includiaq Orotoctivo war:  

During a11 handlinq of s a ~ ~ l o a ,  a11 fiold toar e r r  will w a r  surqical qlovos. 

saqlo prosorvation with acids. 

Ooqqlos will bo worn during 

T O M  -&Or* Roapoasibilitfl 

T m  .ub.rs to bo &torminod TO.8 Laador 

Sit. saioty 0lfic.r/Salpl.r 

O.oloqist/Saglor 

*All ontrios into oxclusion soam roquiro mddy -tom US.. All I L E fiold staff participate in Mdical 
waitoriq program and havo colp1ot.d applicmblo training por 29 C?ll 1910.120. 
not. roquirommts of 29 e n  1916.134, sad -1 s6D.2 (1960). 

Respiratory protoctioa proqraa 
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L. P P I O Q C I L ~ ~ O I I  

(Us0 aupploaontal .hoot., i f  nocoaaary) 

IIKAL ~ S O W R c s S  

(obtain a local tolophono book from your hotol, if possiblo.) 

A.bUl.nc0 On Bas.: 904-452-4138: Off Baa.: 911 

Uoorpital Caorgoncy Room MAS Dispensary - Building 3600: 904-412-2733: Baptist Hospital: 904434-4811 

( L i t .  ?light)* 

Poison Control Contor 

Polieo (includo locd, cowrty shorift, atat.) 911 

Fir0 Dopartaont 911 

Airport 

U.S. Coast Guard Enrgoncy: 904-453-8178: Gonoral Information: 904-453-8282 

Uboratory E & E ASC: 1-716-631-0360 

Iod. Exprosa 1-800-138-1355 

Client Contact U . S .  Navy Southern Divirion, Enqinoor-In-Chargo, Suzanno D. Sanborn: 1-803-743-OS74 

S i t .  Contact MAS Pen8acola EnViCODOIIt.1 Coordinator, Ron Joynor: 904-4S2-451S 

*Baptist Hospital i a  proparod to handlo radioastivoly contaainatod porsonnol. 

S I R  RESomcst 

Sit. Caorponcy Evacuation Alarm Nothod 

Wetor Supply Sourco On aito 

Tolophono toemtion, lhllbrr To bo dotorminod on aito 

Collular Phon., i f  availablo To bo dotorminod on aito. 

Radio 

Otbor On-sit. warohouso nuabor to bo dotorainod 

N/A 

PPIQPM commcra 

Dr. Raymond HarbiSOn (Wniv. ot ?lorid.) ................. (501) 221-0465 or (904) 462-3277, 3281 
Alachua, ?lorid. (503) 370-8263 (24 hourr) 

Ecology and tnvfronnnt, Inc. ,  Safoty Diroctor 
Paul Jonaairo ........................................... (716) 684-8060 (oftic.) 

(716) 655-1260 (homo) 

Rogional Satoty Coordinator. Sybil Nowchurch ............ (904) 877-1978 (offic.1 
(904) 878-2336 (homo) 

Rogional OCtico tlanaqor, Rick Rudy ...................... (904) 877-1971 (offfco) 
(9041 893-7245 (hoao) 

1. 

2. 

3 .  

4 .  
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-- 
1. Tuonty-tour hour ansuoriag sorvico: (Sol 1 370-8263 

I(h.t to roport: 

- Stat.: *this is sa owrponcg." 

- 'lour n a r ,  roqion, .ad sit.. 

- Tolophono nurb.r to roach you. 

- You. location. 

- N a n  o t  porson injurod or oxposod. 

- U ~ U K O  or ~ w r p ~ ~ c p .  

- Action takon. 

2. A toxicologist, (Drs. B8-d ll8rbiron or 88soci8to) will contact you. 
auuoring sorvico. 

Rowat tho ia fornt ion  qirea to tho 

3. It  s toxicologist doom not roturn your call vithin 15 minutom, call tho tollovinp porsoas in ordor until 
Contact iS MdO: 

a. 24 ~ . r r  -ti- - ma ~ m ~ s 4 0  
b. Corporato Sstoty Dirwtor - ?aul Jonmairo - bo- # (7161 655-1210 
e. &mistant corp. safoty ofticor - $totma U o . u n  - how # (716) 688-0084 

0 Diroctiou to hospital (include r p )  from Sit. 28 

- ?ollou R8dford Boulevard oast to limbor Stroot. Turn lott onto ?ishot Street and 

continuo n o  block to Turnor Stroot. Turn loft onto Turnor Stroot: tho IAl Dismasarp is locatod on Turnor 

Stroot i n  Building 3600. 

...tist nmR ita1 - Tsko Duncan load (Mary Blvd.) north to oxit tho bsso. 

to tho oast. ?ollou Navy Blvd./.ul, . 90 osst appro.. 3mi to ?.eo mlvd. Tucm left (north) 011 ?.eo Dlvd. and 

procod appro.. lmi to Corraatos st. (lug. 90). 

8 blocks u d  turn loft (north) onto E stroot. Tho hospitsl is about 6 blocks north on tho loft. 

lcw Blvd. boeons 11111 98 and eurvos 

Turn right on C o r v a n t o s ~ .  90 and tollov this rosd for sbout 

Emorpoacp Cgross Iloutos to Got ott-sit. Enrqoncg oqross routos will bo locatod it orrgoncy oxit routos bocor 

blocked by construction, otc. 
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Section 3.0 -- Project Summary 

Vork P l a n  Group: I 
Site No.: 17 

S i t e  Name: 
S i t e  Description: 

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

Phase I -- Fie ld  Screening 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance - X HabitatIBiota Survey 

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

- Asbestos Survey (in Rubble) 

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

EN- 34 - EM-31 - 
Magnet ome try - 

- Very Low Frequency 

Seismic Refraction 
Seismic Reflection 

- 
- 

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: 

PWLNNgD "BW OF SAHPLES 
Surface Water - 

1 
75 

Sed imen t - 
Groundwater - 5 
Duplicates - 

7 
Soil 

6 
Trip Blanks - 
Field Blanks - 
Rinsate Blanks - 
Other 

CATEGORIES OF ANALYSES 
- X Volatile Organic Compounds 
- X Polynuclear Aromatic Hydrocarbons 

X Phenols - 
- Organophosphorus Pesticides 
- Chlorinated Herbicides 

- X Pes ticides/Polychlorinated Biphenyls 

- X Total Recoverable Petroleum Hydrocarbons 

Carbamates - 

X Metals - 
Gross Alpha - 
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Section 3.0 - Project w r y  (Continued) 

phse I1 - draracterization 

pLcLRsD#IAIBEBOPsMPLEs 
5 
4 

Field Blanks 1 
Rinsate Blanks 4 

Surface Water - Air - Duplicates - 

Soil - 25 Flora - - 
- 1 Biota: Trip Blanks - Sediment 

- - Groundwater - 3 Fauna 

CATEGORIES OF 
I 

- X Purgeable Aromatics 

- X Purgeable Halocarbons 
- X BasdNeutral Extractables 
- X Acid Extractables 

Polynuclear Aromatic - 
Eydrocarbons 

ANALYSES 

X Pesticides - 
- X Polychlorinated Biphenyls 

X Total Recoverable Petroleum - 
Eydrocarbons 

X Metals 
X Cyanide 
- 
- 

Additional analytical categories are identified below: 

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

- X Total Kjeldahl Nitrogen 
- X Auonia Nitrogen 
- X Orthophosphate Phosphorus 

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

(water only) 

- x PH 
X Percent 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. 
are listed below: 

Site-specific designated personnel and their responsibilities 

Site Hanager: 
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 -- WQC Objectives for Measurement Data 

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

Detection limits for screening and 

I 

All analytes (including field parameters), sample 
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Analyte lkdia Iccthodk. I P C DL 
A 

Laboratory Screening Analyses'- 
Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleua 

Phenols 
Arsenic 
Cadmium 
Chromi urn 
Copper 
Lead 
Nickel 
Silver 
Zinc 
kboratory Analyses 
Gross Alpha 
Gross Beta 
Gama Scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides 6 PCBs 
Total Recoverable Petroleum 

TAL Metals: 

Bydrocarbons 

Hydrocarbons 

Eydrocarbons 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium . 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Hagnes ium 
Manganese 

s/w 
s/w 
s/w 
s/w 
s/w 
s/v 
s/v 
s/w 
s/w 
s/v 
s/w 
s/v 
s/w 
s/v 

W 
W 
V 
SIV 
s/v 
s/w 
s/w 

s/v 
s/w 
s/w 
s/w 
s/w 
s/w 
s/v 
s/w 
s/w 
s/v 
s/v 
s/w 
S/V 
s/u 
s/w 

EPA 418.1 

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

EPA 418.1 

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

N/H N/H 

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

N l H  N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 

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

N/H N/H 

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

N/H 

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

N/ 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/U 
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Analyte Media Hethod No. A P C DL 

Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thall ium 
Vanadium 
Zinc 

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

Chemical Oxygen Demand 
PI 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 
Sulfur 
Igni tabili ty 
Cation Exchange Capacity 

Demand 

Fie l d  Parameters 

PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

s/w 
s/u 
SIU 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
W 

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

' w  

U 
W 
W 
W 

EPA 747117470 
EPA 6010 
€PA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

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

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

EPA 1010 
EPA 9081 

ASTM D-129-64 

150.1 
120.1 
170.1 
EPA 360.1 

W M  
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 

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

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

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

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

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

75-125 35 

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

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

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 
TBD 
N/M 
N/H 
100 
m g m  

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

Notes: S = Soil and/or sediment 
U = Groundwater 
N/H = No Modifications from GQAPP 
TBD = To Be Determined. 

* 
With the exception of Total Recoverable Petroleum Hydrocarbons, the 
laboratory screening analyses do not have EPA method numbers. 
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Section 6-0 -- Pieldrork and Sampling Procedures 

Fieldwork and saupling procedures are presented in Section 6.0 of the GOAPP. 
Modifications to these procedures are described belov: 

No Modifications 

Section 7-0 - Suplc Custody 

Sample custody procedures are presented in Section 7.0 of the GQAF'P. 
Modifications to these procedures are described below: 

No Modifications 

Section 8.0 -- Calibration Procedures ond Frequency 

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

No Modifications 

Section 9.0 -- &alytical 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. Modifications to 
any other of the analytical procedures are described below: 

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]UHllOl:T0312:1 
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-. Section 13.0 -- Preventive Maintenance 

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

No Modifications 

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

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 belw: 

No Modifications 

Section 16.0 -- Ouility Assurance Reports to lhmgwmt 

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

No Modifications 

170112 
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Appendix A -- Additional Personnel Biographies 

Personnel assigned to this site investigation whose biographies do not appear 
in the GOAPP 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 
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H. Meredith 
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Section 3.0 -- Project Summary 

Work Plan Group: I 
Site No. : 18 

Site Name: 
Site Description: 

PCB Spill at Substation A Site 
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): 
- Electromagnetic Conductivity: - Ground Penetrating Radar 

EM-34 - En-31 - 
- Hagnetometry 
- Very Low Frequency 

- Seismic Refraction 
- Seismic Reflection 

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: 

PWNNED NUXBER OF SAnPLES CATEGORIES OF ANALYSES 
Surface Water 
Sed imen t - - X Polynuclear Aromatic Hydrocarbons 
Soil 
Groundwater 

- X Volatile Organic Compounds - 

15 - X Phenols - 
3 - Organophosphorus Pesticides 
2 
- 

Chlorinated Herbicides 
Carbamates 

- Duplicates - 
- - Trip Blanks 

Field Blanks - - X Pesticides/Polychlorinated Biphenyls 
Rinsate Blanks 
Other - - X Metals 

X Total Recoverable Petroleum Hydrocarbons - - 

- Gross Alpha 
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Section 3.0 - Project Sumary (Continued) 

Phase 11 - Characterization 

m m  OF SAHPLBS 

- Air 
Biota: 

- Surface Vater 
Sediment 
soi 1 
Groundwater 

- 
- 9 Flora 

2 Fauna - 
- 
- 

2 Duplicates - 
Trip Blanks - 2 
Field Blanks 2 
Rinsate Blanks - 2 

CATBGOltIBS OF A#uISBS 

X Pesticides - X Purgeable Aromatics - 
- X Purgeable Halocarbons - X Polychlorinated Biphenyls 
- X Base/Neutral Extractables - X Total Recoverable Petroleum 
- X Acid Extractables Hydrocarbons 

X Metals 
X Cyanide 

- Polynuclear Aromatic - 
liydrocarbons - 

Additional analytical categories are identified below: 

Gross Alpha 
Gross Beta 
Gama Scan 
Total Organic Carbon 
Hardness (vater only) 
Alkalinity 
Total Suspended Solids 
(water only) 
Total Kjeldahl Nitrogen 
Anonia Nitrogen 
Orthophosphate Phosphorus 
Dissolved Oxygen (in field) 
5-day Biological Oxygen Demand 
Chemical Oxygen Demand 

- x PE 
- X Perccnt Moisture 

X Grain Size 
X BTU Content 
X Ash Content 

- 
- 
- 
- X Total Organic Halogens 

- X Ignitability 
- X Cation Exchange Capacity 

X Sulfur - 
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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 bager: 
T d T a s k  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 -- OA/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. 

. 1 
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Analyte M i a  lkthodNo. A P C DL 0 
& 

Laboratory Screening Analyses 
Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

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

Eydrocarbons 

Hydrocarbons 

Hydrocarbons 

Aluminum 
Ant irony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

TAL net&: 

s/u 
S / v  
s/v 
s/u 
s/w 
s/v 
s/v 
s/v 
s/v 
s/u 
s/u 
s/v 
s/u 
s/u 

U 
U 
U 
s/v 
s/u 
s/v 

s/u 

s/u 
s/v 
s/u 
s/v 
s/v 
s/v 
s/v 
s/u 
s/u 
s/u 
S/V 
s/u 
s/w 
s/u 
s/v 

EPA 418.1 

EPA 900.0 
EPA 900.0 
EPA 901.1 
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/H 

N/H 
N/H 
N/H 

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

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

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

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

N/H 

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

N/H 

N/H 
N/H 
N/H 

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

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

N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/U 
N/H 
N/U 

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 
TBD 
TBD :::e 
N/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 

170116 
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Analy te Media Method No. A P C DL 

Mercury 
Nickel 
Selen iurn 
Silver 
Sod i urn 
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 
Sulfur 
Ignitability 
Cation Exchange Capacity 

Demand 

Field Parameters 

PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

s/ w 
s/w 
s/u 
s/w 
S/V 
S/W 
s/w 
S/W 

S/V 
S/V 
v 
v 
w 
S/V 
S/W 
S/V 

v 
W 
v 
S 
S 
S 
S 
S 
S 
S/V 
S 

v 
v 
W 
W 

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

EPA 90101335.2 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.3 
EPA 365.2 

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

EPA 1010 
EPA 9081 

ASTM D-129-64 

150.1 
120.1 
170.1 
EPA 360.1 

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

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

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

75-125 35 

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

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

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

N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
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 
TBD 
N/M 
N/ M 
100 
m g / k  

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

Notes: S = Soil and/or sediment 
V = Groundwater 
N/H o No Modifications from GQAPP 
TBD P To Be Determined 

* 
With the exception of Total Recoverable Petroleum Hydrocarbons, the. I , * 

laboratory screening analyses do not have EPA method numbers. 
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Scction 6.0 - Picldvork and Sampling Procedures 

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

No Modifications 

Section 7.0 - Sample CustdY 

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

No Modifications 

Section 8.0 -- Mibration Procedures and Frequency 

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

No Modifications 

Scetion 9.0 -- Aualytical Procedures 

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

I701 17 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 
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Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Uodifications to these procedures are described belov: 

NO Hodifications 

Section 14.0 - Procedures Used to Assess Accuracy, Precision, and 
Ckmpleteness 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 

Scction 15.0 - Corrective Action 

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

No Hodifications 

Section 16.0 -- Quality Assuramce Reports to bmge!mnt 

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

No Hodifications 

a" 
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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: I 
Site No.: 
Site Name!: 

Prepared by: 

Prepared for: 
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Transformer Accident 

Jon A. Schmidt 
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Department of the Navy 
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Naval Facilities Engineering Command 
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Contract Number N62467-88-C-0200 

Signature Approvals: 

E 6 E Project Manager: 
J. Barksdale 

E 9 E Regional QA/QC 
Coordinator: 

K. Walker 

E 6 E ASC Director: 
A. Clifton 

E 6 E OA/QC Project Officer: 
M. Meredith 
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Section 3.0 -- Project Summary  

Work Plan Group: I 
Site No.: 28 
Site Name: Transformer Accident 

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

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

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

- Asbestos Survey (in Rubble) 

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

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

- Ground Penetrating Radar 
- EM-31 - 

Analytical Screening (check all that apply):' 
- Field Analyses: 
- Soil Headspace Analyses: 

- X Laboratory Analyses: 

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

PLANNED NUMBER OF SAnPLBS CATEGORIES OF ANALYSES 
Surface Water - - X Volatile Organic Compounds 
Sed i men t - 2 - X Polynuclear Aromatic Hydrocarbons 
Soil 
Groundwater - 4 - Organophosphorus Pesticides 

X Phenols - 24 - 

4 - Chlorinated Herbicides Duplicates - 
Trip Blanks - - Carbamates 
Field Blanks - - X Pesticides/Polychlorinated Biphenyls 
Rinsate Blanks - - X Total Recoverable Petroleum Hydrocarbons 

X Metals Other - - 
Gross Alpha - 
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Section 3.0 - Project S u r a r y  (Continued) 

Phase 11 -- t3mracterization 

PLbRQD IalHBBR OF SXPLES 
4 Surface Water - Air - Duplicates - 

1 Biota: Trip Blanks - 4 

Soil - 1s Flora - - 
- Sediment 

Field Blanks 1 
Rinsate Blanks 5 - - Groundwater - 2 Fauna 

CATEGORIES OF A#ALISBS 

X Pesticides . 
X Polychlorinated Biphenyls 
X Total Recoverable Petroleum 

- X Purgeable Aromatics - 
- X Purgeable Halocarbons - 
- X Base/Neutral Extractablcs - 

- Polynuclear Aromatic - 
X Acid Extractables Hydrocarbons - 

X Metals 
Hydrocarbons - X Cyanide 

Additional analytical categories are identified below: 

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

- X Total Rjeldahl Nitrogen 

- 
- 
- 

(water only) 

- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

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

170121 
- 

- 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 

a 

m 
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Section 4.0 -- Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4 .0  

of the GQAPP. Site-specific designated personnel and their responsibilities 

are listed below: 

Si te  I(anager: 
Tesr/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/W 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. 
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. 

All analytes (including field parameters), sample 

1 
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Analyte llcdir MthodNo. A P C DL 
A 

laboratory Screening Analyses 
Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chroai um 
Copper 
Lead 
Nickel 
Silver 
Zinc 
laboratory Analyses 
Gross Alpha 
Gross Beta 
Gamma Scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides & PCBs 
Total Recoverable Petroleum 

TAL Metals: 

Hydrocarbons 

Eydrocarbons 

Hydrocarbons 

Aluminum 
Ant inony 
Arsenic 
Barium 
Beryl li urn 
Boron 
Cadmium 
Calcium 
Ch romi um 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

s/v 
s/v 
s/v 
s/v 
s/v 
s/u 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 

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

s/v 
s/u 
s/v 
SIU 
s/v 
S/V 
s/v 
s/v 
s/v 
s/v 
s/v 
s/u 
s/v 
s/v 
s/v 

EPA 418.1 

EPA 900.0 
EPA 900.0 
EPA 901.1 
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/H 

N/H 
N/H 
N/H 

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

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

N/H 

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

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

N/H 

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

N/H 

N/H 
N/H 
N/H 

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

N/H 
TBD 
TBD 

N/H N/)i* 
N/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 

1701 22 
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Analyte Media Method No. A P C DL 

Hercury 
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 

PB 
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 
U 
W 
s/w 
s/w 
s/w 
W 
W 
W 
S 
S 
S 
S 
S 
S 
s/w 
S 

W 
W 
W 
W 

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

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

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

EPA 1010 
EPA 9081 

ASTM D-129-64 

150.1 
120.1 
170.1 
EPA 360.1 

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

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

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

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

75-125 35 95% 100 
mdkg 

N/M N/M N/M N/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 

Notes: S = Soil and/or sediment 
U = Groundwater 
N/H = No Modifications from ,GOAPP 
TBD = To Be Determined 

* 
With the exception of Total Recoverable Petroleum Hydrocarbons, the 
laboratory screening analyses do not have EPA method numbers. 
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Section 6.0 - Pieldvork and Supling Procedures 

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

No Hodifications 

Section 7.0 - Supla Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 

Hodifications to these Procedures are described belov: 

No Hodifications 

Section 8.0 - Calibration Procedures d Frequency 

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

No Modifications 

Section 9.0 -- Analytical Procedures 

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

170123 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 
CQAPP. 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 Haintcnaace a 
Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Hodifications to these procedures are described belov: 

No Modifications 

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

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

Modifications to these procedures 

No Modifications 

Scetion 1S.O -- Corrective Action 

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

No Hodifications 

Seetian 16.0 -- Quality Assurance Reports to hmgement 

Quality assurance report procedures are presented in Section 16.0 of the 
GOAPP. 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 folloving pages. 

To Be Determined 

, 



APPENDIX P 

TERBATENED AND ENDANGERBD FLORA AND FAUNA 
ASSOCILLTBD WITE NAS PBNSACOLA 

P-1 

[Bold i t e m  enclosed in brackets denote 
changes to last version of document] 



. .  ., 

b status 

sciontific Ma80 Comaon #am 
Bas. F Q W C  usms 

Status' (or FDA1 Habitat 

IISlUS 

Aciponsor oxyrhynchus 

Anocrypta aspr.lla 

Ethoostoma histrio 

Fundulus jenkinri 

Lopisostous spatula 

Hoxostoma carinatum 

AnPB1I)IAIS M D  ~ P T I U S  

Alligator 8ississippiensis 

Caretta caretta caretta 

Chelonia mydas mydas 

Dormochelys coriacoa 

Dry8archon corais coupori 

Erotmocholys imbricata 

Gophorus polyphemus 

Graptemys pulchra 

Lepidochelya k..pl 

R a m  hreolata aosopus 

nacroclomyr touincki 

--- 

L_ 

Atlantic stucgoon 

Crystal dartor 

Harlequin dartor 

Silt 8arsh topminnow 

Alligator gar 

River rodhorso 

Aaerican alligator 

Loggerhead turtlo 

Green turtle 

Leathorback turtle 

Eastern indigo snako 

Hawksbill turtle 

Gopher tortoise 

Alabama map tUrt10 

Atlantic ridloy turtlo 

Florida gopher frog 

Alligator snapping 
turtlo 

M 

U 

U 

P 

U 

U 

R 

M? 

n? 

n 

P 

M? 

P 

U 

M? 

P 

SR 

ssc 

T 

ssc 

ssc 

SSC 

ssc 

ssc 

T 

E 

E 

T 

E 

SSC 

ssc 

E 

ssc 

ssc 

Gulf coast, ostuarino UR 2 

UR 2 Frosh wator 

Frosh wator 

Salt, frosh, brackish waters 

Brackish, frosh, salt water 

Prosh wator 

T(S/AI 

T 

E 

E 

T 

E 

UR 1 

E 

UR 2 

UR 2 

Swaaps, marshes, ponds 

Marino, coastal 

Marine, coastal 

Marino, coastal 

Open areas near water 

Marine, coastal 

Sandy coastal plains 

Swamps, stroa8s, macshos, ponds 

Marine, coastal 

Sand hill communitias 

Swaaps , marshes, ponds 

ll~lOASPJUH1101:T0312/1571)/2 

Koy at ond of tablo. 



Sciontitic Ham. common Name Habitat 

Iw.uu 

nurtola viron lutonsir -- 

Trichochus manatur 
l a t i r o r t r r  

Dt.01 

Charadrius molodus 

Charadrius alorandrAaus 

Qondroida dominica 
s t odd8 rd- 

Dondroica kirtlaadii 

U.outopus palliatus 

Cprotta rutorcons 

Cqrotta caoruloa 

Cprotta thula 

- Orur canadoaris pratonsis 

- ralco proqrinus tundriur 

ralco rparvoriur paulus 

Haliaootus loucocophalus 

Paadion haliaotus 

Polocanur occidontalir 

- 
- 

rlorida mink 

 ord dido Kay boach 
DOUSO 

Wost Indian mrnatoo 

Piping plovor 

snowy plovor 

stoddard'r yollou 
throatod uarblor 

Kirtland's uarblor 

American' oyrtorcatehor 
Reddish .grot 

~ i t t h  bluo horon 

Snowy oprot 

rlorrda sandhill crano 

Arctic poroprino falcon 

southoartorn kostrol 

Bald oaplo 

osproy 

6roun polican 

U 

W* 

n 

P 

P 

D-U 

U 

U 

P- u 

D-U 

P- u 

U 

n 

R 

P- u 

R 

R 

T 

C 

T 

T 

L 

S I C  

ssc 

ssc 

ssc 

T 

E 

un 2 Torrostrial habitats 

C Boach dunos 

E Atlantic and OulC coast8 

T 

UR 2 

UR 2 

E 

UR 2 

T 

Opan, dry, sandy boachor 

Opoa, dry, randy boachor 

Woodod habitatr 

Woodod habitat8 

Coartal habitats 

rroshwat~r/coartal uotlandr 

?roshuator/coartal uotlandr 

Prorhuator/coartal wotlandr 

rrorhwat~r uotlandr 

Wintorr on coasts 

T UR 2 00.11 pin. torosta, cloarinpr 

T E Pin. Cororts/coartal habitat 

Hoar wator ssc 

ssc AC hnprovo troor, coasts 

toy at ond ot tablo. 



Sciontit ic Ham0 C O U O n  HADO 

b status 

Bas. P G N C  USfWS 
St AtUS' (or CDAl Habitat 

Picoidos bOrOali6 

Vormivora bachmanii 

Campophilus principalis 

Storna antillarum 

mctoria amoricana 

Rostchamus sociabilis 

- 

I.IRPIEERATCS 

Copris gophori 

Chcysopsis gossypina 
ccuiseana 

Drosera  intormedia 

Epigaea repens 

Kalmia latifolia 

Lilaoopsis cacolinonsis 

Lilium iridollao 

Pinguicula planifolia 

Polygonella macrophylla 

Rhododendron austrinum 

Rod-cockadod woodpockor 

8acbmann ' s wa rblor 

Ivory-billod woodpockor 

Least torn 

Wood stork 

Snail kit. 

Scarab bootlo 

Cruise's goldon-astor 

Spoon-leavod sundou 

Trailing arbutus 

flountain laucol 

Carolina lilaoopsis 

Panhandlo lily 

chapnan's buttorwort 

Large-loavod jointweed 

Orange azalea 

P-u 

U 

U 

U 

U 

U 

P 

P 

R 

U 

U 

R 

U 

U 

R 

U 

T * E  

E E 

E E 

T 

E 

E 

E 

E 

E 

E 

RE 

T 

E 

UR 2 

UR 1 

Cavity nosts/old pino stands 

Uoodod habitats 

Uoodod habitats 

Coastal habitats 

Preshwator/coastal wotlands 

rrOShWAtOr/CO.Stal wetlands 

Associated w/gopher tortoise 

Coastal dunes 

Aquatic habitats 

Dry, acid, sandy soil 

Rich, moist, shady woods 

UR 2 

UR 2 Black, mucky soils 

UR 2 

UR 1 Sand pino-oak scrub 

UR 5 Moist, woody habitats 

14[NlrSPJUH1101:TO312/157~/2 

Koy at end of tablo. 



W 

Sciontitic l a m  Co8mon Namo 

~~ 

Wabitat 

Sarracenia loucophylla Whito-top pitchorplant R E Opon acid bogs 

~arraconia e Suoot pitchorplant U E u 1 2  Acid boqa/slamh pin. uoods 

Stouartia ulaeodnodron Silky CaBO11i. U L Slopom of uoodod ravinom 

Koy : 

'status ot rpociom on tho HAS Ponsacola Iacility: 
R = Ilosidont. 
n = niprant. 
SI = Surpoctod rosidont. 
P - Posrlblo rorldont duo to availablo habitat; survoy roquArod. 
U - Unknoua, aurvoy roquirod. 
N/A I lot oxpoctod to occur on tho N M  Ponracola facility. 

bStato and Iodoral status: 
E = Lndanqorod. 
T = Throatonod. 
TcS/AI - Throatonod duo to mimilacity in rppoaranco. 
AC = Aqoncy concorn: not currontly lirtod o r  a candidat. Cor listinq. 
VI 1 I Undor roviou tor  todoral listinq uith substantial ovidonco indicatinq at loast somo doqroo of biological vulnorability and/or 

UR 2 - Undor roviow, insutticiont bioloqical data availablo. 
UR 5 

any idontitlablo throat. 
FDA - Plorlda kpartmont of Aqrlculturo. 
F a W C  = Florida Qamo and fcoshuator fish Commission. 
USCm I U.S. Fish and Wildlito Sorvico, 

throat. 

= Candidat. apocios but taxa has provon to bo DOC. uidoaproad than proviourly boliovod and/or thoro mpociom that aro not subjoct to 

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

. _  , ? 
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