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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 Buildings 649 and 755 (Site 30) 
located at the Naval Air Station (NAS) in Pensacola, Escambia County, 
Florida. 
Inc., (E & E) for the Southern Division, U.S. Navy, Naval Facilities 
Engineering Command, under Contract No. N62467-88-C-0200. The work plan 
has been developed based on information and file documents provided by 
the Navy and on information gathered by E & E during preliminary site 
inspections conducted during January 1989. 

This work plan has been prepared by Ecology and Environment, 

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

Phase 
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support the screening and evaluation of potential remedial alternatives. 
The main objectives/advantages of this phased approach are as follows: 

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

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

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

It is anticipated that some of the NAS Pensacola sites may not require 
investigation beyond Phase I1 and hence will comprise Contamination 
Assessment-type investigations. On the other hand, sites vhich have 
documented contamination will likely require the additional phases of 
work, and hence will comprise a full-scale Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) Remedial 
Investigation/Feasibility Study (RIIFS). For simplicity, the 
investigations for all NAS Pensacola sites vi11 be referred to as 
Contamination Assessment/Remedial Activities Investigations. The final 
results of site investigations that do not require study beyond Phase I1 
will be incorporated into a Contamination Assessment report. 
appropriate, these sites vi11 be recommended for No Further Action. 
final results of site investigations that require vork beyond Phase I1 
will be incorporated into a Remedial Investigation report, vhich vi11 
provide all the information necessary for the development and completion 
of a Feasibility Study. 

If 
The 
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2. SITE DESCRIPTION 

Site 30 consists of two buildings (649 and 755), which were formerly 
metal-plating facilities, and an adjacent wetland area. The site is 
located on the eastern portion of NAS Pensacola between Murray Road and 
the golf course (see Figure 2-1). 
creek that discharges to a paved drainage ditch west of the Chevalier 
Field complex. The main channel of the paved ditch extends from near 
the intersections of Moffit and Murray roads and discharges into an 
outlet to Bayou Grande, north of Chevalier Field (see Figure 2-2). The 
confluence of the creek from Site 30 is at approximately the mid-point 
of the paved ditch. In addition to the creek discharge, there are 
numerous other storm water outfalls to the paved ditch. Runoff from a 
number of sites, including sites 9, 10, 23, 25, 27, 29, 31, and 34, may 
have an affect on water quality in the paved ditch. 

The wetland is a headwater of a small 

1 
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3. SITBEISTORY 

Building 649 was utilized from the 1940s to the 1950s as a.tin-cadmium 
plating operation. 
gallons, contained tin-, cadmium-, and cyanide-laden solutions. The 
contents of these tanks were allegedly emptied each month into the ditch 
east of the building. A 250-gallon tank containing l,l,l-trichloro- 
ethylene (TCE) was also emptied into the ditch during the 1940s and 
1950s. In the 1960s and 1970s, the tin-cadmium operation was replaced 
by a magnesium treatment line. The 15 tanks contained nitric acid, 
phosphoric acid, caustics, potassium permanganate, de-greasers, and 
chromate solutions. 
into the ditch. 

Fifteen tanks, ranging in size from 200 to 500 

These tanks were drained monthly or less frequently 
Plating operations at Building 649 ceased in the 1970s a (NEESA 1983). 

Prior to 1962, concentrated cyanide solutions were drained into drums or 
into a tank truck, taken to the Building 709 plating shop, and disposed 
of into the sanitary sewer. 

From 1962 until the shop closed down in 1970, concentrated cyanide 
solutions were drained into steel drums. 
to Building 3215, loaded onto a Navy boat, and disposed of about 15 
miles offshore in the Gulf of Mexico. About 10 drums of concentrated 
cyanide solution were disposed of each year (Geraghty and Miller, Inc. 
[G h MI 1984). 

The drums were stored adjacent 

Building 755 operated as a plating shop during the 1960s and 1970s. 
Fifty tanks, ranging in size from 50 to 200 gallons, contained solutions 
of nickel, silver, lead, tin, chromium, and other metals. These tanks 

3- 1 
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were drained each month into the ditch east of the building. 
operations at Building 755 ceased in the 1970s (G 6 H 1984). 

Plating 

During the Verification Study performed by G C I4 in 1984, four sediment 
samples were collected from the drainage ditch that plating solutions 
were drained into (see Figure 3-1 and Table 3-1). These samples were 
analyzed for [BPI toxicity, and vere identified to contain low levels of 
cadmium (10 to 20 ug/L), magnesium (500 to 1,700 ug/L)* and copper (<lo 
to 20 pg/L). 
analyzed for TCE. 

The buildings were not investigated, and no samples were 

The Verification Study concluded that the drainage ditch w a s  a 
groundvater discharge zone and that pollutants introduced to it would be 

confined to the water course. The study stated that plating waste 
contaminants have been either immobilized in sediments or have been 
discharged to Bayou Grade. 
the site be conducted (G 6 kl 1984). 

It was recommended that no further study of 

3-2 
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TABLE 3-1 

Parameter 
Sample h k r  

D1 D2 D3 D4 

Tin 
Cadmium 
Magnesium 
Chromium +6 

Nickel 
S i lver  
Lead 

Copper 
Cyanide 

<5000 
20 

lo00 
<lo 
<lo0 
<lo 
<lo0 
<lo 
<1 

<5000 
10 

800 
<lo 
<lo0 
(10 

<lo0 
<lo 
<1 

<5000 

10 

1700 
<lo 
(100 

<10 

<lo0 
<lo 
(1 

<5000 
so 

500 
<lo 
<lo0 
<lo 
<lo0 
20 

<1 

Source: . G b bl 1984 
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4. CLIHATOUXFP 

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 55' 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 102' F in the summer. 
mately half the days during the summer months and can cause a 10' to 20' 
F drop in temperature in 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 seven inches per month) and lowest during spring and fall 
(averaging four inches per month; Kennedy 1982). 
thunderstorms are common, producing as much as 3 to 4 inches of rainfall 
during a single hour. 
months, which reduces the potential recharge resulting from heavy summer 
rains. 
duration, producing less surface runoff and higher rates of infiltration 
and net recharge. 

High intensity 

Evaporation rates are also highest in the summer 

Spring and fall rains are generally less intense but longer in 

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

Prevailing winds are northerly during the winter and 
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the coast, commonly known as the sea-breeze effect (Flood and Associates 
1978). Hurricanes and tornadoes are infrequent but can cause 
substantial damage to the nearshore environment. 
passed within 50 miles of Pensacola since 1980. 

Six hurricanes have 
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5. BIOLOGICAL RESOURCES 

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

portion of the facility. 

The 

5.1 Regional Biological Resources 

5.1.1 Terrestrial 
Vegetation. 
facility can be considered one of two types: 
strand communities and sand pine scrub communities. 
coastal strand communities are stabilized coastal dunes with a sand 
substrate, vegetatively characterized by the plants 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 north Florida 

-- 

The sand pine scrub community is a more upland coastal community 
characterized by coastal dune formations from an older geologic age with 
deep, fine, white sand substrate and the plants Pinus clausa (sand -- 
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pine), Quercus spp. (scrub oak species, geminata, champanii, ayrtifolia, 
and inopina), Cladonia species, and Ceratiola ericoides (rosemary). 
This community type has been ranked by FNAI 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 may be found in the vestern portions of the 
NAS Pensacola facility. 

communi ties. 
bottoms in recent geologic times. 
dominated by Pinus palustris (longleaf pine), - Pinus elliottii (slash 
pine), and Serenoa repens (saw palmetto). Flatvoods communities 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 racemiflora 
(swamp titi), and other hydric or riparian species. Open moist savannah 
areas vithin flatvoods are dominated by the herbaceous plants Pinguicula 
spp. (butterwort), Sarracenia spp. (pitcher-plants), Uticularia spp. 
(bladdervorts), Polygala spp. (milkworts), and Drosera spp. 
(sundews; Wolfe -- et al. 1988). 

These are flatvoods and sandhill vegetative 
Platvoods vegetation occupies areas vhich vere ocean 

Primary overstory vegetation is 

Sandhill communities are found in dry soils vhich are lover 'in fertility 
than flatwoods soils. The overstory of this community type is dominated 
by Pinus palustris (longleaf pine), Quercus laevis (turkey oak) ,  - Q. 
marilandica (bluejack oak), - 0.  stellata (post oak), and - 0 .  falvata 
(southern red oak) .  The understory is dominated by Diospyros virginiana 
(vild persimmon) and Crataegus lacrimata (Pensacola hawthorn). The more 
abundant herbaceous plants found in moist areas are Pteridium aquilinum 
(bracken fern) and Aristida stricta (vire grass). 
verified with walk-through surveys and ground truthing by the Navy in 
March 1986 (Navy 1986). 

These habitats were 

Preshvater Vetlawl Vegetation. 
underlying the NAS Pensacola facility is deep, porous sand often 
containing relatively impermeable clay lenses. 

Much of the geological material 

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

In areas unaffected by 

--- 

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

Birds. 
with the area. 

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

species of concern 
a survey and found 

(see Appendix C). In March 1986, the Navy conducted 
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. 
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. 

Because of the large number and diversity 

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

S.1.2 Aquatic 
Preshvater. 
streams, swamps, and bogs found on NAS Pensacola. 
have been significantly altered for drainage control and base 
development. Some of the species associated with aquatic habitats are 
Semotilus atromaculatus (creek chub), Gambusia affinis (mosquitofish), 
and Etheostoma sp. (darters). Birds, mammals, reptiles, and amphibians 
that associate with aquatic habitats may also be found in and around 
those sites with surface waters (Uolfe et al. 1988). 

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

-- 

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

The habitat type is usually dominated by 

A biota survey of these and other potential habitat areas 
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Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. These grassbeds are composed 

primarily of Thalassia testudinum, Syringodium filiforme, and Aalodule 
beaudettei. Seagrass.beds in the area surrounding the facility have not 
been historically mapped, and very little is known of their composition, 
locality, or areal extent. Grass beds of unknown species composition 

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

An examination of historical aerial photographs 

Plankton. 
in the waters surrounding the NAS Pensacola facility vas conducted by 
the Navy in March 1986. 
in productivity (as compared to other Gulf coast estuaries), and mainly 

The only existing study of the phytoplankton and zooplankton 

The phytoplankton has been characterized as low 

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

This study is very limited by the fact that 

Benthos. Marine soft-sediment communities are found adjacent to the 
northern, eastern, and southern areas of the NAS Pensacola facility in 
Pensacola Bay. 
along the perimeter of the facility, surveys at nearby sites by the 
Florida Department of Environmental Regulation (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 

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

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

A complete comparison of 

Eovever, the 

Fish and Shellfish. 
bony fish species and seven cartilaginous fish species (Cooley 1978). 

Early studies of Pensacola Bay have identified 180 

The 13 most abundant species were spot (Leiostomus xanthurus), pinfish 
(Lagodon rhomboides), Atlantic croaker (Hicropogonias undulatus), gulf 
menhaden (Brevoortia patronus), bay anchovy (Anchoa ritchilli), 
longspine porgy (Stenotus caprinus), silver perch (Bairdiella 
chrysoura), southern hake (Urophycis floridana), inshore lizardfish 
( w o d u s  foetens), gafftopsail catfish (Bagre marinus), sand seatrout 
(Cynoscion arenarius), and spotted hake (Urophycis regia; Eeil 1988). 

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

In the less saline waters 

Fish population density was the highest in the more 

Moderate densities of blue crab (Callinectes sapidus), shrimp (Penaeus 
duorarum, - P. setiferus, and - P. aztecus), and oysters (Crassostrea 
virginica) have been collected throughout Pensacola Bay (Rei1 1989). 
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Shrimp are caught in greater abundances near NAS Pensacola because of 
the higher salinities. 
in the East Bay area. 
recognized by the Florida Department of Natural Resources (FDNR) are in 
the East Bay area. Scallops (Aequipecten irradians) are collected only 
within grassbed areas. No information is available at this time on 
where scallops are collected by the general public and how many are 
removed. The nearest seagrass beds to the NAS facility are located in 
Big Lagoon along the southwest portion of the facility. 

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

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 & 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 (Beil 1989). 
A telephone survey conducted by the U.S. Fish and Wildlife Service ranks 
the spotted seatrout as a primary fish species sought by fisherman in 
1987. Following this species were: king mackerel, red drum, Spanish 
mackerel, groupers, red snapper, flounders, and sand seatrout. It is 
likely that the sport fishing catch equals or exceeds commercial 
landings for species sought by both interests (Navy 1986). 

The estuarine system is a very important element in the life history of 
most of the commercial and sport fishing species sought. Between 65 and 
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90 percent of all commercially valuable fish species are estuarine 
dependent during some phase of their life cycle. 
shellfish are known to re'lease larvae that feed in and around estuaries 
until settlement. During early life history stages, the juveniles 
reside vithin seagrass beds or other protected habitats until maturity. 
Any contamination of the vater 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. 

Shrimp, blue crab, and 

brine llammls. 

NAS Pensacola facility; most of the 13 species of mammals reported for 
the northeastern Gulf of Mexico stay predominantly in gulf vaters. 
Atlantic bottlenose dolphin (Tursiops truncatus), hovever, has been 
sighted regularly off the NAS Pensacola facility. Manatees have been 
sighted irregularly, vith one recent sighting in the area recorded by 
the Florida Natural Areas Inventory (PNAI) in October 1988. A 

goosebeaked whale (Ziphius cavirostris) was reported stranded on Santa 

Few mammals have been sighted vithin the area of the 

The 

Rosa Island, and a pilot vhale (Globicephala macrorhynchus) vas found 
stranded on a beach near Pensacola (Navy 1986). 

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

Threatened and Endangered Species. 
endangered species (see Appendix C) have been identified in the vicinity 
of the NAS Pensacola facility. Many rare, threatened, and endangered 
species are associated vith the vetland or bog habitats found on NAS 
Pensacola. 
recorded in an inventory conducted by FNAI (1988b) of the NAS Pensacola 
facility (see Appendix C). Host of these plants were found in the area 
around Sherman Field and habitats to the vest. 
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 vaters surrounding the 
NAS Pensacola facility, as well as nesting and feeding animals on the 

A number of threatened and 

A total of 57 occurrences for six plant species were 

Any site remediation 
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facility grounds. 
the presence of threatened or endangered species and potential pathways 

Complete biotic surveys may be necessary to determine 

of contamination to these species. 

5.2 Site-Specific Biological Resources 
Several aquatic and terrestrial habitats are identified in the Site 30 
area. 
the steephead swamp, the creek that flows from the swamp, and the paved 
ditch that flows into Bayou Grande. 

The site consists of the land area from Building 649 southeast to 

The terrestrial community around Building 649 comprises primarily 
cultivated grass and woody shrub species. Immediately southeast and 
adjacent to the site lies a steephead swamp vegetated by scrub oaks, 
buttonwood, sweetbay, star anise, spiked cat brier, and possibly some 
cypress species. 
yucca, and woody shrubs. 
support many species of birds, amphibians, reptiles, fish, and mammals. 
A creek, which forms at the base of a culvert along the southeast side 
of the swamp, flows southeasterly towards a paved ditch. This creek is 
vegetated primarily by herbaceous plants and grasses; however, a dense 
woody shrub canopy is found along the banks of the creek in some places. 
The same fauna associated with the steephead swamp may be found 
associated with this habitat as well. 

The understory appears to be dominated by palmettos, 
This habitat is relatively undisturbed and may 

The paved ditch is vegetated primarily along the banks by grasses and 
woody shrubs. 
the paved ditch, although it is assumed that the ditch is no longer an 
impermeable barrier. Along the western side of the paved ditch lies a 
heavily wooded sand pine scrub community. 
community is dominated by oak species with woody shrubs in the 
understory. This area of Site 30 may be used by many faunal species as 
a feeding area and as a migration corridor between different habitats; 
species associated with aquatic habitats may use this site as a nesting 
area. 

There does not appear to be any vegetation growing within 

The overstory in this 
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The wetland area at the mouth of the paved ditch, just before Bayou 
Grande, has been primarily undisturbed by base development activities. 
The flora and fauna associated with this habitat are unknom at this 
time. However, i t  is expected that the dominant vegetative types are 
hardwood tree species, herbaceous plants, and freshwater vetland 
grasses. Fauna associated vi th wetlands, principally wading birds, 
reptiles, and amphibians, are expected to be found on this portion of 
Site 30. Species associated with nearby habitats may also use this 
habitat as a feeding area or as a migration corridor to other nearby 
habitats. 
communities may be affected by discharges from Site 30. 

The nearshore portions of Bayou Grande and associated marine 
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6. SURFACE WATER HYDR0UX;Y 

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. Pensacola Bay and Big Lagoon are partially 
separated from the Gulf of Mexico by Santa Rosa Island and Perdido Key, 
both of which are barrier islands. 

General Occurrence and Significance of Surface Water 

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

I .- 

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

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

The southwestern and northern portions of NAS Pensacola contain areas of 
freshwater wetlands. 
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. 

These are particularly sensitive areas formed by 
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The discharge of surface vaters 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 svimming in these coastal zones. 
Discharges, either through the surface vater or groundwater, into 
vetland areas found on site could also have a significant impact on the 
biotic communities that are dependent on those habitats. 

6.2 Site-Specific Surface Vater EydrologJr 
As previously discussed, the investigation of Site 30 vi11 include 
assessment of the drainage system within which it is located. The study 
will 'focus primarily on the swamp south of Building 649,' the creek vhich 
drains the area to the paved ditch, and-the paved ditch north of the 
creek confluence and to the Bayou Grande outlet. 

The paved ditch carries a significant portion of the runoff from the 
eastern interior of NAS Pensacola to Bayou Grande. 
surface runoff enters the system via an artificial ston drain network 
vhich serves the vestern side of the Chevalier Field complex and other 
urbanized areas in the vicinity. The.drainage system removes 
concentrated runoff, largely attributable to extensive impervious 
surfaces (i.e., pavement and buildings). Due to the sandy and highly 
permeable surface soils in nonurbanized areas, rapid infiltration of 
precipitation negates any accumulation of overland flov, and surface 
runoff entering the drainage system from undeveloped areas is less 
significant. 

The majority of 

The rapid recharge to the shallov Surficial Aquifer folloving periods of 
precipitation directly affects the discharge of the drainage system 
vhich serves as a sink for shallov groundvater. In turn, the drainage 
system potentialiy has a significant affect upon the potentiometric 
surface and horizontal hydraulic gradient in this area. 
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An important part of the Site 30 assessment is to delineate the 
boundaries of this surface water drainage system, and to characterize 
the relationships between it and the shallow zone of the surficial 
aquifer. An understanding of this system is an integral step in 
understanding and remediating the waste sites in the area which may be 
affecting it. 
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7. PHYSIOGRAPHY AND HYDROGEOLOGY 

7.1 Physiography and Regional Hydrogeology 

7.1.1 Physiography 
NAS Pensacola is located in the Gulf Coastal Lowlands Subdivision of the 
Coastal Plain Province physiographic division (Brooks 1981). The 5,800- 
acre facility is located on a peninsula bounded on the east and south by 
Pensacola Bay and Big Lagoon and on the north by Bayou Grande. The most 
prominent topographic feature on the peninsula is an escarpment or bluff 
which parallels the southern and eastern shorelines and on which Fort 
Barrancas was built. In the eastern portion of NAS Pensacola, the bluff 
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 mean sea level (MSL). The central part of 
the peninsula, located landward of the escarpment, is a broad gently 
rolling upland area with surface elevations up to 40 feet MSL (USGS 
1970a, 1970b). Sandy soils occur throughout the NAS Pensacola area. As 
a result, most of the rainfall infiltrates directly into the subsurface. 
Consequently there are few streams or surface water bodies on the 
peninsula. 

7.1.2 Regional Hydrogeology 
There are three principal hydrogeologic units of importance which 
underlie the NAS Pensacola. These are, in descending order, the 
Surficial Aquifer,, the Intermediate System, and the Floridian Aquifer 
System. 
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7.1.2.1 SurficiaUSand-and-Gravel Aquifer 
The Surficial Aquifer occurs from land surface to a depth of 
approxistately 300 feet at NAS Pensacola and is comprised of a sequence 
of unconsolidated to poorly indurated clastic deposits (Wagner -- et al. 
1984). 
important source of water supply and is called the Sand-and-Gravel 
Aquifer (Southeastern Geological Society [SEGS] 1986). 
total dissolved solids (TDS) conteut of groundvat- from vells that tap 
the Sand-and-Graved Aquifer in southern Bscarbia County (Clewns -- et al. 
1989), the groundvater is classified as Class G l  (PDER 1988b).J 
sediments making up this aquifer belong to all or part of the Pliocene 
to Eolocene Series which, in this area, consist mainly of the Citronelle 
Formation overlain by a thin cover of marine terrace deposits. 
that the Sand-and-Gravel Aquifer is contiguous with land surface and 
recharge occurs principally by the direct infiltration of precipitation, 
the aquifer is particularly susceptible to contamination from surface 
sources. In the NAS Pensacola vicinity, the Sand-and-Gravel Aquifer is 
made up of three zones based on contrasting permeabilities. 
are referred to as the surficial zone, the low permeability zone, and 
the main producing zone (Wilkins -- et al. 1985). 

In this portion of Florida, the Surficial Aquifer constitutes an 

[Based on the 

The 

Given 

These zones 

Surficial Zone. 
contains groundwater under water table or perched water table 
conditions. The results of numerous borings conducted at NAS Pensacola 
(G & 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. 
surficial zone is variable depending on location and ranges from less 
than 1 foot near surface water bodies to more than 20 feet in areas of 

The surficial.zone is contiguous with land surface and 

Depth to the water table within the 

higher elevation. In general, the direction of groundwater flow is 
controlled by the topography and by discharge to surface vater bodies. 
Consequently, shallow groundwater in the surficial zone moves toward 
areas of lover elevation and/or the nearest surface water body. 
Overall, the surficial zone has a high permeability. Numerous aquifer 
(slug) tests and laboratory permeability tests conducted on wells in or 
sediments from the surficial zone at NAS Pensacola (G & H 1986) yielded 
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hydraulic conductivity values ranging from 16 to 56 ft/day. 
groundwater flow velocities in the surficial zone will depend on 
site-specific hydraulic conductivities and horizontal hydraulic 
gradients; however, velocities would generally be expected to be high. 

Horizontal 

Low Permeability Zone. 
permeability sediments dominated by clay and silt-sized material. 
zone is referred to as the low permeability zone. At NAS Pensacola, 
this zone is generally composed of gray to blue, sandy, silty, slightly 
fossiliferous (shelly) clay and clayey sand ranging in thickness from 8 
to 40 feet (G 6 M 1984, 1986). 

Underlying the surficial zone is a zone of lower 
This 

The results of laboratory permeability tests conducted on samples from 
this zone indicate that vertical hydraulic conductivities are low, 
ranging from 4.2 x to 9.9 x ft/day. Thus, the low 
permeability zone probably functions as a confining or semi-confining 
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  
geophysical techniques would be required to confirm its presence at a 
given location, it is likely that this unit is ubiquitous at NAS 

Pensacola. Few, if any, wells are open to the lov permeability zone at 
NAS Pensacola; thus, no information is available regarding groundwater 
flow direction. 

The low permeability zone has been 

Hain 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 below land surface (BLS) at NAS Pensacola. 
This zone generally has the highest permeability characteristics due to 
thicker and more persistent sand and gravel beds, and is tapped by most 
of the major wells in the Pensacola area (Wilkins --  et al. 1985). NAS 

Pensacola has three supply wells which produce water from this zone; 
however, due to high iron content in the water, the wells are 

7- 3  

[Bold items enclosed in brackets denote 
changes t o  the last version of documentJ 



infrequently used (G 6 M 1986). 
Pensacola are wells located at Corry Field, approximately 3 miles to the 
north. The thickness of the main producing zone can be highly variable; 
however, 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 

The principal sources of water for NAS 

Pensacola to determine direction of groundwater flov within this zone; 
hovever, the flow direction is assumed to be generally southward under 
ambient conditions. 
groundvater in this zone to flow toward the wells. 

Pumpage of the supply wells vould locally cause 

As a result of the overlying low permeability zone, groundwater within 
the main producing zone occurs under confined or semi-confined 
conditions. At one nested well location on NAS Pensacola (east of 
Building 648 ) ,  the water level elevation in a well open to the main 
producing zone is approximately 7 feet lower than that in an adjacent 
well open to the surficial zone (G 6 M 1986). This indicates that a 
significant downward hydraulic gradient exists between these tvo zones. 
Thus, a considerable potential exists for vertical groundvater flow from 
the surficial to the main producing zone at this location. It is not 
known to what extent this potential exists elsewhere at NAS Pensacola. 

7.1.2.2 Intermediate System 
The lower limit of the Sand-and-Gravel Aquifer coincides vith the top of 
a regionally extensive and vertically persistent hydrogeologic unit of 
much lower permeability. This unit is referred to as the Intermediate 
System. In the vicinity of NAS Pensacola, the top of the Intermediate 
System generally lies within the sediments termed Miocene Coarse 
Clastics or corresponds to the top of the Upper Member of the Pensacola 
Clay and occurs at a depth of approximately 300 feet (Vilkins et al. 
1985). In general, the Intermediate System consists of fine-grained 
sediments, and functions as an effective confining unit which retards 
the exchange of water between the overlying Sand-and-Gravel Aquifer and 
the underlying Floridan Aquifer System (SEGS 1986). For the most part, 
the entire sequence is poor to non-water bearing. However, relatively 
thin beds of sand which exist within the unit may yield small quantities 
of water. 

-- 

In the NAS Pensacola area the Intermediate System is 
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approximately 1,100 feet thick and is composed of the lower portion of 

the Miocene Coarse Clastics, the Upper Member of the Pensacola Clay, the 
Escambia Sand Member of the Pensacola Clay, and the Lower Member of the 
Pensacola Clay, all of Miocene Age. 

7.1.2.3 Floridan Aquifer System 
Immediately underlying the Intermediate System and occurring at a depth 
of approximately 1,500 feet BLS at NAS Pensacola is the Floridan Aquifer 
System. The Floridan Aquifer in this area is comprised of the Middle to 

Lower Hiocene Chickasawhay Limestone and undifferentiated Tampa Stage 
Limestone. Groundwater within the Floridan Aquifer in this area is 
highly mineralized and is not used for water supply (Wagner -- et al. 
1984). 

7.2 Site Hydrogeology 
In the general area of Site 30, the surficial zone of the 
Sand-and-Gravel Aquifer occurs from land surface to depths ranging from 
approximately 40 to 75 feet, depending on location and surface 
elevation. 
vicinity of Site 30 indicate that this zone primarily consists of tan 
and brown, fine- to medium-grained quartz sand (G 6 H 1984, 1986, 1987). 
The depth to the water table varies from less than 5 feet, in the 
immediate vicinity of the creek and Bayou Grande, to over 15 feet near 
buildings 649 and 755. The dominant influence on the shallow 
groundwater flow direction in the vicinity of Site 30 is the creek 
itself, which primarily acts as a groundwater discharge area. Thus, the 
direction of groundwater flow in the immediate Site 30 area will be 
generally toward the creek. However, given that the creek receives 
stormwater via surface runoff and sewer outfalls and that the lower 
reaches of the creek (near Bayou Grande) are tidally influenced, normal 
groundwater flow directions may be temporarily reversed along portions 
of the creek following rainfall events and during high tides. 
conductivities in the surficial zone range from about 16 to 57 ft/day 
based on tests on shallow wells in the Site 30 vicinity and elsewhere on 
NAS Pensacola ( G  & M 1984, 1986). 

Lithologic descriptions of numerous borings conducted in the 

Hydraulic 
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Immediately underlying the surficial zone in the Sand-and-Gravel Aquifer 
is the low permeability zone. In the Site 30 area, the top of this unit 
is encountered at depths ranging from 40 to 75 feet. Based on borings 
in the Site 30 area (G & M 1984, 1986, 1987) the low permeability zone 
generally consists of green, blue, and gray, sandy, silty clay and 
clayey sand with some shell fragments, and ranges in thickness from 
approximately 8 to 30 feet. 
would be expected to function as a confining or semi-confining unit in 
this area, restricting the flow of groundwater betveen the surficial 
zone and the underlying main producing zone. 
groundwater flow within the low permeability zone is unknovn. 

As a result of the lithology, this unit 

The direction of 

The top of the main producing zone is encountered at depths ranging from 
60 to approximately 110 feet in the Site 30 area and consists of fine- 
to medium-grained quartz sands. 
available regarding the thickness of this unit. Monitoring wells open 
to the main producing zone in the site area indicate that the water 
level elevations in this zone are generally lover than those in the 
surficial zone (G & M 1984, 1986). Thus a potential exists for 
groundwater flow from the surficial zone to the main producing zone. 

No site-specific informtion is 

The direction of groundwater flow within the main producing zone at Site 
30 is unknown; however, a generally southward flow is expected under 
ambient conditions. An NAS Pensacola supply well (Vel1 No. 2), located 
approximately 800 feet southwest buildings 649 and 755, is screened 
between 110 and 160 feet BLS and is thus open to the main producing 
zone. 
only during periods of peak demand. 
pumping, the direction of flow in the main producing zone would be 
directly toward the supply well. Insufficient data exist for wells open 
to the main producing zone to allow a determination of hydraulic 
gradient at NAS Pensacola. 

This well is utilized by NAS Pensacola for backup water supply 
However, during these periods of 
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No aquifer test data exist for monitoring vells open to the main 
producing zone at NAS Pensacola. 
Northwest Florida Water Management District (1985) indicate that Well 
No. 2 has a specific capacity of 21 gallons per minute per foot (gpm/ft) 
at a pumping rate of 650 gpm. 
rough approximation of the hydraulic conductivity (Lohman 1979) for the 
main producing zone of 100 ft/day. 

However, records on file with the 

These data can be used to calculate a 
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8 .  PROJECT MANAGEMENT PLAN 

The Generic Project Management Plan (GPMP) defines the technical 
approach and schedule as well as the qualifications of personnel vho 
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 HANAGEHENT 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 
each site will follow the GSMP and any updated versions. Data Quality 
Objectives (DQOs) and all applicable or relevant and appropriate 
requirements ( M s )  have been considered in developing the initial 

phases of fieldwork described here and will be updated and revised for 

any.subsequent phases of fieldwork. 

The 
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10. HEALTB AND SAFETY PLAN 

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

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

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

The SQAP will provide site-specific quality assurancelquality 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 PHOTOGRAPH 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. 
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. The historical perspective gained by studying aerial 
photographs will provide insight applicable to such tasks as field 
reconnaissance and monitoring well placement. In addition, the analysis 
of historical and current aerial photographs, performed in conjunction 
with geophysical investigation, will aid in the accurate determination 
of the extent of the formerly used area at the site. 

For the 
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13. UTILITIES SURVEY 

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

The locations of all 
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14. PIBIBWORK "THODOLOGY 

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 (Phase I11 and Phase IV) studies. 
field screening phase will employ a variety of field investigation 
techniques, including the collection of samples for laboratory analysis. 
However, the analysis of these samples will be subject to less rigorous 
QA/QC requirements, which reflect the "focusing" objective--rather than 
a formal contaminant quantification objective--of this phase. 
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. 
screening methods are discussed in detail in Section 9.1 of the GQAPP. 

The 

Each 

The objectives/advantages of the field 

14.1.1 Physical; Survey 

14.1.1.1 Overall Physical Reconnaissance 
A field reconnaissance will be conducted on and around Site 30. 
Available aerial photographs will be used as guides in locating surface 
features. Visual inspections will be made in and around buildings 649 

and 755, in and around the swamp, and along the banks of the creek and 
paved ditch. Outfalls to the drainage system will be visually located 
and plotted on site maps. 
potential contaminant source areas to the drainage system will be noted. 
The reconnaissance survey team will utilize air monitoring equipment 
during walkovers of the site areas in accordance with Section 6.1.1 

Upstream areas will be surveyed as well, and 
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of the GQAPP. 
background) are located, the area(s) vi11 be flagged and identified on a 
site map for future reference. 

In the event that any [areas vith readings above 

14.1.1.2 BRU/OVA Surface Emissions Survey and Particulate Air 

During the site reconnaissance an emissions survey vi11 be conducted 
using ENu and/or organic vapor analyzer (OVA) air monitoring equipment. 
The survey will be conducted in accordance vith Section 6.1.1 of the 
GQAPP. The monitoring vi11 be conducted continuously during the 
walkover. 
site maps for future reference. 

r Scr-ingJ 

Readings vi11 be recorded in the site logbook and plotted on 

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

The air [screening] vi11 be conducted in 

14.1.1.3 Habitat/Biota Survey 
During the physical reconnaissance, an 
determine the on-site terrestrial and aquatic habitats, and the 
surrounding habitats vhich may be affected by off-site contaminant 
migration. During the walkover survey, rare, threatened, and endangered 
species and their potential habitats vi11 be identified, and an 
evaluation will be made of general site conditions to support viable 
populations of plants and animals. 
and the survey results, a map illustrating the identified habitats vi11 

be gewrated.] A habitatlbiota survey, as vel1 as an evaluation of the 
literature, will be conducted for Site 30. 

E C E biologist/ecologist vi11 

[Using historical aerial photographs 

.____- 

14.1.2 Geophysical Survey 

An electromagnetic terrain conductivity survey will be performed in the 
area betveen buildings 649 and 755 and the wetland (see Figure 14-1) 
using an EM-31 survey instrument. The purpose of the survey will be to 
identify areas of elevated ground conductivity, and possibly identify 
the location of areas vhere metal plating solutions vere disposed. 
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An electromagnetic-metal detection (Ell-MI) survey will be conducted in 
areas where soil boring and well drilling activities will occur. 
subsurface locations of cables and pipes will be identified and marked 
on the surface as well as on site MPS. 

The 

The En-31 and EX-HD surveys, as vel1 as subsequent data interpretations, 
vi11 be conducted in accordance with 6.2 of the GQAPP. 

14-1.3 Analytical Screening 

14-1.3.1 Laboratory Analyses 

The Phase I field sampling program will be implemented to screen the 
investigation area on a broad basis and subsequently facilitate focusing 
the sampling and analytical requirements on areas of primary concern. 
Analytical screening will be conducted for soil, sediment, surface 
vater, and groundvater samples, the collection of vhicb is discussed 
below. The rationale and methodologies for analytical screening are 
discussed in Section 9.1 of the GOAPP. 
Phase I at Site 30 are provided in Table 14-1. 

The analytical requirements for 

Surface Water - A total of 12 surface water samples vi11 be collected 
from the swamp, creek, paved ditch, and Bayou Grande (see Figure 14-1). 
mere samples are collected from the shallow waters of the drainage 
system, a glass or stainless steel beaker will be used as a collection 
device. The samples collected from deeper waters of Bayou Grande MY be 
collected with a Kemmerer sampling device, submerged to mid-depth of the 
vater column. 
vi11 be conducted in accordance with sections 6.9.1 and 6.10, 
respectively, of the W P .  

All sampling and equipment decontamination activities 

Scdiwnt Sampling - Tventy-one sedimt samples vi11 be collected from 
the svamp, creek, paved ditch, and Bayou Grande (see Figure 14-1). The 
sediment samples will be collected at depths of surface to 0.5 feet with 
stainless steel trowels. The composition of sediment materials 
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TABLE 14-1 

PMSB I SAMPLING AND ANALYTICAL REQUIREMS-GROUP E 

SITE 30 

No. of Analyt icai 
Medium Samples Duplicates Total sui tea 9 

~~ 

Surface Water 12 

Sediment 21 

Soil 22 

Groundwater 5 

TOTAL 60 

13 A 

22 A 

23 A 

6 A 

64 

aAnalytical suite designations are as follows: 

A = Volatile organic compounds, polynuclear aromatic 
hydrocarbons, phenols, pesticides and polychlorinated 
biphenyls, total recoverable hydrocarbons, and metals 
(total, unfiltered). 

bSpecific constituents encompassed by the various chemical groups 
included within analytical suite A are identified in Tables 9-1 
through 9-4 of the GQAPP. 
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retrieved will be recorded in the field notebook. All sediment sampling 
and equipment decontamination activities will be conducted in accordance 
with sections 6.9.2 and 6.10, respectively, of the GQAPP. 

Soil -- Twenty-two soil samples will be collected at the locations shown 
on Figure 14-1. 
composite intervals of 5 feet (surface to 5 feet, 5 feet to 10 feet, 
etc.) continuing to the depth of the water table. 
estimating sample requirements, it is assumed that the water table will 
be encountered at 10 feet and vi11 therefore require two samples per 
each boring. The borings will be conducted manually with a bucket 
auger. All soil sampling and equipment decontamination activities will 
be conducted in accordance with sections 6.7 and 6.10, respectively, of 
the GQAPP. 

The soil samples will be collected from each boring at 

For the purpose of 

Groumhter -- Five groundvater samples vi11 be collected from shallow 
temporary stainless steel monitoring vells at the locations shown in 
Figure 14-1. The locations shown are tentative. The interpreted 
results of the field reconnaissance and geophysical investigations will 
enable the refining of the Phase I groundwater sampling strategy. 
temporary monitoring wells will be 2-inch diameter and will be installed 
in such a manner that 5 feet of 0.010-inch screen will bracket the water 
table. 

The 

The collection of groundwater samples from the wells will be in 
accordance with sections 6.8 and 6.10, respectively, of the GQAPP. 

14.1.4 Bydrologic Assessment 
The goal of the Phase I hydrologic assessment will be to achieve an 
understanding of the basic characteristics of the creeklpaved ditch 
drainage system (including storm sewer outfalls) and to assess the 
general physical characteristics of shallow groundwater in the vicinity 
of buildings 649 and 755 and the swamp. 

The velocity and discharge volume of the creek will be estiaated at the 
time of sampling. Tvo stream staff gauges will be installed and 
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elevations surveyed. 
and will be monitored during fieldwork phases. 

A rain gauge will be installed at or near the site 

Each temporary monitoring well installed during Phase I will be surveyed 
to determine the wellhead elevation, and static water levels will be 
measured to determine shallow groundwater flow directions and hydraulic 
gradient. Elevations will be referenced to USGS datum or to a suitably 

established benchmark located within the vicinity of Site 30. 

The hydrologic data collected in Phase I will be evaluated alongside 
geophysical and analytical screening data, and potential lateral 
migration of contamination will be assessed. 
these evaluations will form the basis for permanent monitoring well 
installations and additional sampling in phases I1 and 111. 

Conclusions drawn from 

14.2 Phase 11-CharacterizatiodExtent Delineation 
This section of the Contamination Assessment/Remedial Activities 
Investigation Work Plan--Group E (Site 30, Buildings 649 and 755), Naval 
Air Station Pensacola, Pensacola, Florida, has been entirely revised to 
reflect the results of the Phase I activities proposed in the original 
work plan document ([June] 1990). The original version ([June] 1990) of 
Section 14.2 of this work plan is presented in Appendix D. Figures 14-2 
and 14-3 shows the actual Phase I sampling locations and location 
designations. The results of the Phase I investigation of Site 30 are 
presented in E 6 E's Final Interim Data Report, Contamination 
Assessment/Remedial Activities Investigation, Buildings 649 and 755 
(Site 30), Naval Air Station Pensacola, Pensacola, Florida, October 
1991. 

In general, the results of E 6 E ' s  Phase I investigation of Site 30, 
reviewed in combination with those of previous investigations of the 
site (NEESA 1983 and G6M 1984), indicated the following: 

o Two major areas of surface water (primarily metals) and 
sediment (metals, total recoverable petroleum hydrocarbons 
[TRPHs], polynuclear aromatic hydrocarbons [PAHs], and 
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phenols) contamination appear to be present at Site 30. 
Surface waters and sediments upstream of the creekiditch 
confluence near buildings 649 and 755 have apparently been 
contaminated with metals and/or volatile organic compounds 
[VOcs] from the former metal-plating activities in this 
area. Surface waters and sediments downstream of the 
confluence have apparently been contaminated with metals, 
TRPEs, PAEs, and phenols by leachate migration from Site 
11, a former landfill located at the distal end of Site 30 
where the creek enters Bayou Grande. Surface water metals 
concentrations at Site 30 exceed Florida standards. 
However, it is not known vhether the detected surface water 
and sediment contamination are sufficient to constitute an 
environmental threat and thereby varrant remediation. 

o Several areas of soil contamination appear to be present on 
Site 30. 
associated with the former metal-plating activities. 
contrast, TRPH, PAH, and phenol contamination are wide- 
spread and could reflect multiple sources. 
very high levels of PAE and phenol contamination near 
Building 692 suggest a source in this area. 

A limited area of metals Contamination appears 
In 

In particular, 

o Several areas of groundwater contamination are also 
present. 
were widespread, but this widespread occurrence could 
reflect the fact that the turbid groundwater samples were 
not filtered prior to acid preservation. Groundwater 
metals contamination, of a more limited extent, appears to 
have occurred as a result of the former metal-plating 
activities. 1,l.l-Trichloroethane contamination greatly 
exceeding the Florida standard was detected near the 
northeast corner of Building 649. 
this contaminate plume are unknown. VOC, PAE, and phenol 
contamination greatly exceeding Florida standards was 
detected southwest of Building 649-8. 
plume, the extent of which is unknovn, MY be associated 
with the area of soil contamination detected near Building 
692. 

Xetals concentrations exceeding Florida standards 

The source and extent of 

This contaminant 

In light of the Phase I results summarized above, the objectives of the 
‘Phase I1 investigation of Site 30 will be as follows: 

. o Determine the source, nature, magnitude, and extent of 
potential surface water and sediment contamination in 
Bayou Grande near Site 11, the paved ditch and creek, and 
the marsh area south of Building 649. 

o Determine the source, nature, magnitude, and 
laterallvertical extents of known/suspected areas of soil 
and groundwater contamination; 
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o Identify to the greatest extent possible any sources of 
contamination that appear to be unrelated to the previous 
metal-plating activities at buildings 649 and 755. 

o Initiate the Risk Assessment and Feasibility Study for the 
site. 

In order to meet the above objectives, the Phase I1 investigation of 
Site 30 will include the following elements: 

Contaminant source survey; 

Surface water, sediment, and soil sampling; 

Installation of shallow and intermediate monitoring wells; 

Collection of groundwater samples from all newly installed 
wells; 

Hydrologic assessment; and 

Engineering survey. 

The specific scope of work associated with each of the above elements is 
described in sections 14.2.1 through 14.2.4. In developing the specific 
scopes of work, the Phase I analytical results and other previous analy- 
tical results have both been evaluated regarding all requirements of the 
CERCLA and Superfund Amendments and Reauthorization Act (SARA), as well 
as all other ARARs. For Site 30, these ARARs include: 

Resource Conservation and Recovery Act (RCRA); 

Clean Water Act (CWA); 

Safe Drinking Water Act (SDWA); 

40 CF'R Parts 264, 265, 270, and 271 (Corrective Action for 
Solid Waste Management Units at Hazardous Waste Management 
Facilities; Proposed Rule); 

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

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

Chapter 17-302, FAC (Surface Water Quality Standards); 
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0 

0 

P o d ,  
at Site 

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

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

quantitative air sampling vi11 not be conducted during Phase I1 
30 because no evidence that Site 30 represents a potential 

source of airborne volatile or particulate contaminants vas revealed by 
the Phase I surface emissions survey, particulate air [screening], or 
fieldwork air monitoring activities. Biota sampling also vi11 not be 
conducted during Phase I1 because the potential contaminants of concern 
have not been sufficiently characterized. 

operable units ( O t k )  l5, 16, and 17 (Bayou Grade Area, IUS Pensacola 
Vetlands, and Pensacola Bay Area, respectively). 

[Bouever, basevide biota 
sampling w i l l  be conducted in CcmjMctiOn vith the invutigrtiolr of 

mery effort vill be made to complete the investigation of Site 30 
d u r i 4  Phase II. To the greatest extent possible, the r d t s  of the 
Phase I investigation, as vell as field data and/or observations 
gemerated during the Phase II investigation, will be utilized to adjust 
and/or redirect the Phase II efforts to n x i d z e  the uourrt of 
inforration obtained regarding the horirontal and vertical atents of 
po8sible contamination at the site. 
of vork ray include, but may not be limited to: 
.additional dia.vhich are not already included in this vork plan; 
inrtillation of additid and/or deeper (i.e., i n t d i a t e  and/or 
deep) permanent monitoring vcllrr; 3) collection and aaalysis of 
a d d i t i d  samples from amy given d u m ;  and 4 )  performance of 
full-scale aquifer tests or other studies to further characterize the 
hydraulic properties of the soil or aquifer matrix. 
and/or analysis vill not be performed on media for vhich the associated 
procedures are not described in the approved GoapP. 
additional data from other site investigations may became available 
prior to or during the completion of Phase II activities at Site 30. 
This could varrant either an increase or decrease in the scope of vort 
proposed in this work plan.] 

Adjustments to the Phase II scope 

2) 
1) sampling of 

m v e r ,  supling 

Furthermore, 
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Based on the results of the activities identified above, during Phase 
11, E & E will initiate the appropriate Risk Assessment and Feasibility 
Study activities. 
identification of contaminants of concern, as well as identification of 
data gaps that must be eliminated to support the eventual completion of 
a.Baseline Risk Assessment for the site. 
identified, the Baseline Risk Assessment vi11 be complete during Phase 
11.1 

Risk Assessment activities will be directed toward 

[If no data gaps are 

Feasibility Study activities, which will be required for Site 30, will 
be directed toward identification of data gaps that must be eliminated 
to support the eventual completion of a comprehensive Feasibility Study 
for the site. 
will be completed during Phase 11.1 

[If no data gaps are identified, the Feasibility Study 

In addition, if warranted, E & E will evaluate the Phase I1 results to 
identify whether any interim remedial measures (IRMs) are required and 
develop recommendations for implementation of these IRMs (see Section 
14.2.5). 
approval.] 

[IIU4s will only be implemented following receipt of EPA 

All Phase I1 investigation activities and results will be discussed in 
an Interim Data Report structured in the required format of a formal 
draft Remedial Investigation report. 
will provide a complete data synthesis incorporating the results of 
E 6 E ' s  Phase I and Phase I1 investigations, as well as the results of 
previous investigations. The Interim Data Report will specify whether 
additional Phase 111 assessment activities are required or whether the 
formal draft Remedial Investigation report of the site can be prepared. 

This Phase I1 Interim Data Report 

All Phase I investigation activities were completed in accordance with 
E & E ' s  1990 GQAPP for Contamination Assessments and Remedial Activities 
at NAS Pensacola. 
completed in accordance with the newly revised, updated 199[2] version 
of this document, subject to its approval. 
all references apply to the 199[2] version of the GQAPP. 

All Phase IX investigation activities will be 

[In this section (14.2),] 
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14.2.1 Contaminant Source Survey 
A detailed contaminant source survey will be performed at Site 30 in 
order to obtain a comprehensive understanding of potential contaminant 
source(s) at the site. The survey vi11 focus on existing information in 
NAS Pensacola files, previous investigative reports, and interviews vith 
current and former employees of the NAS Pensacola facility. 
the information obtained from these sources, on-site past and/or present 
waste streams(s) and waste stream-related activities, on-site buildings 
and associated activities, on-site past and/or present underground 
utilities, and potential former and/or existing ambient sources of 
contamination will be delineated. 
will be conducted in close communication vith the facility Installation 
Restoration (IR) coordinator as the survey MY need to access 
repositories and/or individuals at several locations among the various 
tenant commands. 

Based on 

All background source survey work 

The identification of possible past and/or current vaste streams, 
including volumes, disposal methods, and/or any leaks, that ray have 
occurred at or impacted the site will be based on a reviev of the Phase 
I historical aerial photograph analyses and Phase I and Phase I1 on-site 
field observations. 
on-site buildings/structures and delineation of all associated 
activities will include the development of a detailed summary table and 
the provision of former and existing building/structure plans, if 
available. The evaluation of former and existing underground utilities 
at the site will include determining the former and current use of each 
utility structure. All former and existing utilities vi11 be shovn 
graphically on a site map (see Engineering Survey, Section 14 .2 .4 ) .  

based on the detail available in the data base. 
identification of potential former and existing ambient contaminant 
sources will involve an evaluation of existing files and literature to 
determine whether any normal daily activities at each facility, such as 
the aircraft operations that are conducted in the on-site building 
complex, may have created potential, low-level ambient contaminant 
source(s). 

The compilation of a list of former and existing 

Finally, the 
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At Site 30, specific tasks associated with the contaminant source survey 
will also include: 

o Identification of the points of origin and the nature of 
the discharge of all outfalls identified during Phase I, 
and in particular those located in and around the emergent 
marsh wetland areas south of Building 649 and the creek and 
paved ditch west of Chevalier Field; 

o Identification of the location of past and/or existing 
underground storage tanks and associated service piping in 
the vicinity of Building 649 and the nature of the 
substances that they contain(ed); 

o Identification of the location of the industrial wastewater 
sewer system and consideration of the potential effects it 
may have on the distribution of site contamination; and 

o Identification of the specific nature of other past and/or 
present activities in buildings 649 and 755 and how these 
activities might have contributed to site contamination 
(e.g., type of substances used and waste disposal 
practices). 

14.2.2 Sampling and Analysis 
Figures 14-4 and 14-5 show the proposed Phase I1 surface water and 
sediment sampling locations for Site 30. 
soil boring and monitoring well locations. Table 14-2 summarizes the 
sampling and analytical requirements, including QA/QC samples, for the 
Phase I1 investigation of Site 30. Tables 14-3, 14-4, and 14-5 provide 
the specific rationale for each proposed Phase I1 Site 30 surface water 
and sediment sample, soil boring, and monitoring well location, 
respectively, and for the analytical suite associated with each proposed 
Phase I1 Site 30 sampling location. 

Figure 14-5 shows the proposed 

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

The analytical suite designations used 
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T d l o  14-2 

n M a  XI -A8D-eaLmmw-s 
SIII 30 

Analytical M. of Dupli- Trip Proaorva io. Piold linaato 
mdilm samplosa cat.. Blanks Blank. ' blanka Dhaka Total' suit. * 

surfaco 
#tor 

26 3 - 
1 

(12) UR n 

f Sodinat - (1) 

soil9 75 7 - 
3 

2 1 111 
(16) lm 111 

- (1) 

15 2 1 2 2 22 A 
(1) - 2 - - - (1),2 B 
(6) UR IIP aR 111 rn ( 6 )  D 

h Oroundua to r 

TWAL 129 14 7 1 3 7 161 
( 3 8 )  nR 1111 111 n ( 3 8 )  

1 4 [ ~ ~ J ~ l l 0 5 : T 0 3 9 7 / ~ 7 8 / 1 0  
I-: 

' n o  ncukr of aalplos ahown in paronthoaoa will bo analysod for tho additiolul parartora 

bTrip blanka will bo analysod for 

indicatod. 

IX volatilo organic compounds (v0c.1 oaly. ~roaorvativo 
blanLa will bo analysod for Targot Compound Liat (TCL) m a ,  total rocovorablo p.trolow 
hydrocarha (TRPIIa), diaaolvod Targot Analyte Liat (TAL) rtala, and cyanid.. 

Analytical auito dosiqnationa aro aa folloua: C 

A = TCL m a ;  TCL baao-noutral/acid oxtractablo organic corgouada (-1; TCL posticidoa and 
polychlorinated bipbonyla ( m a ) ;  M s ;  TAL rtala (total [i..., unfilt~rod] and diamolvod 
1i.o.. ~illiporo-iiltorod. wator onlyl); cyanido: groaa alpha, bot., and gana  
radioactivity; total organic carbon; hardnoaa Iwator only); and alkalinity fwator only). 

B = Appondix 111 m a ,  DRAa, diox ins ,  poaticidos, -a, organophoaphorus poaticidoa, horbicidoa, 
total rtala, cpanido, .ad aulfido. 

C = TAL rtala only. 

D = Total suapondod aolida, total Kjoldahl nitrogon, m n i a  nitrogon, orthoghoaphato 
phosgborua, diaaolvod oxygon (io tiold), m y  biological oxygoa dommd (BOD5), and chorical 
oxy- domad (COD). 

E = f l ,  alkalinity, porcont wiaturo. grain ai.., BTU contoat, ash contont. total organic 

dSpOCif ic cooatituentr onco.p.aaod by tho varioua c b o ~ k d  groups included within tho abovo-1ist.d 

'111 = Uot roquirod. 

fSamploa colloctod at two depth intorvals. 

%otal of 6 boring locations x 4 dopth intorvals = 24 aamplos, plus 7 boring locationa x 7 dopth 

h2ot.l of 11 now ahallow wolls + 4 now interrdiato ~011s - 15 aarploa. 
Sourco: Lcoloqy and EnviroDIInt, Inc., 1992. 

ba1og.n.. aulfur, igaitability, and cation oxsh.ngo capacity. 

analytical auitoa aro idontifiod in tabla 9-16] through 9-1151 of the agApP. 

intorvala - 49 aamplos, plua 1 boring location x 2 dopth intorvala = 2 aa~p1.a. 

3 9 0 0 7 2 8  
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Location 
~oforonco Samplo a 
Numbor(sj TypO(S) Location Rational. 

1-4 SW Distal ond o t  Sit. 30 crook and pavod 
SO ditch. Confirm Sit. 11 as potontial 

soucco of sodimont contamination in this 
aroa. Hydraulically downgradiont of Sit. 
11. Hotals, PAHs, phonols and PCBs 
dotoctod in noarby Phaso I sodimont 
samplos. Hotals, PAHs, and phonols, 
dotoctod in noarby Phaso I soil S.lp1.S 
on Sit. 11. n ~ t a l s ,  VOCs, PAHs, 
phonols, and PCBs dotoctod in noarby 
Phaso I qrounduator samplor on Sit. 11. 

5- 1 

8 

sw 
SD 

sw 
SD 

Charactorizo natuco and oxtont of 
contamination in pavod ditch. P M s  
and phon018 dotoctod in noarby 
Phaso I sodimont samplo SDOO7. 

Evaluato impact of upstroam, off-sit. 
portion of pavod ditch. P u s  and/or 
phonols dotoctod in Phaso I sodimont 
ramplos SDOO9, SDO10, and S D O 1 1 .  

A 

B 
(Location 3, 

intorval only) 
SD 0-0.4' 

D 
(Locations 
2 and 4 ,  
sw only) 

E 
(Locations 
1, 3, and 
4, S O  
only 1 

A 

A 

Charactorito full spoctrum of potontial 
contaminants. Confirm rolativo abaonco 
of rurfaco wator contarination in this 
.KO.. 

Hoot RCRA roquicomonts. 

support potontial sit. romodiation 
planning activitios. 

Support potontial sit. romodiation 
planning activitios. 

Charactorizo full apoctrua of potontial 
contaminants. Confirm colativo absonco 
of surfaco wator contamination in this 
aroa .  

Charactorit. f u l l  spoctru~ of potontial 
contaminants. Confirm tho rolativo 
absonco of surfaco wator contamination 
in this aroa. 

Key at ond of table 

.. . -  

I . .  

[ B o l d  i t o u  onclosod in brackots donoto 
cbmgos to  tho last rorsion of document) 



tab10 14-3 (Coat.) 
cr) 
0 
0 
0 

Iv 
'3 

loca t ion 

~ u ~ b o r ( r )  ~ypo(r). Location Rrtionalo suit. t r ) Analytical Rationalo 
Roforonco Saqlo Anal yt iea$ 

9, 10 sw Charactoriro tho portion of crook botuoon A 

phonols detoctod in Phase I roil and B I D  

SD tho marrh aroa and pavod ditch. Hydrauli- 
cally domgradiont of motalr, VOcr, PUIr and 

groundvator ramplo'i noar Bld9. 649. 
P u r  dotoctod in noarby Pharo I rodirnt 10, SU only) 
ra.pl0 SDO13. TCl dotoctod in P h m o  I 
rurfaco wator ra.pl0 WO14. E 

(Locat ion 

(Location 9 
ID only) 

11-13 sw 
SD 

c * 
I 
h, 
0 

Charactoriro u r r h  aroa. Potontially A 
hydraulically domqradiont and down- 

dotocted in Phamo I roil and qroundwator 
noar Bldq. 649. Phonolr dotoctod in 
Pha~. I rodimont r.Dp1.r SDO16, SDO10, and D 
SWZO. Porticidor dotoctod in rodi~ont (  oca tion 
raBph# SD@lsl SDOl6, and SDO10. PCI 13, SU 
dotoctod in rodirnt ramp10 SDO17. only ) 

(Locations 
11 and 13, 
SD only) 

Slop0 Of BOtalS, VOC., PAWr, and phonolr 

E 

confirm full rpoctrum o f  potontial 
contaminant.. 

Hoot RcIu roquiromontr. Support 
potontial rito romodiation planning 
activiti.r. 

Support potontial rito rowdiation 
planninq activitior. 

Confirm full rpoctrum of potontial 
contaminanta. Confirm rolativo abronco 
of surfaco wator contamination in thir 
aC.8. 

Support potontial mito romodiation 
pl@tIllinq .CtiVitiO#. 

Support potontial rito rordiation 
planning activitior. 

1 4 l ~ ? l ~ 1 1 0 ~ : T 0 3 9 7 / 1 0 4 3 / 7  
Koy : 

iSU - Surfaco wator; SD - rodi~ont. 
PUIr - Polynuclear aromatic hydrocarbons. 
?Car - Polychloriaatod biphonylr. 
TCL - trichloroothono. 
VOCa - Volrtilo organic compound.. 
R C U  - Rorourco Conrorvationr and Rocovory Act. 
Sourco: lcoloqy and Cnvironront, 1992. 

SpociCic paramotorr includod within oach analytical ruito a m  givon in Tablo 14-2. 

[Bold i t o n  o.clom.4 i8 bracket. domote 
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Location Rational. Analytical Rational0 

14 I AWT Idontify natuco and oxtont of high lovols . A Charactorizo full spectrur of potontial 
16-10 of contamination, dotoctod in Phaso I contaminants . 

soil ramp10 from boring BOOlA (PAHs 
and phonols). E Support potontial sit. romodiation 

(Location planning activitios. 
14 only) 

20 

2 1  

24  

2 7  

AWT 

AWT 

AWT 

AWT 

Idontify tho naturo and oxtont of 
potontial soil contamination botvoon 

BOO1 and BOO2 (PAHs and/or phonols). 
PhA.0 I soil SaBplOS from borings 

Confirm prosonco of olovatod concontrations A 
of phonols dotoctod in Phaso I soil samp1.s 
from boring 6007. 

E 

A charactotiro full spoctrur of potontial 
contaminants. 

Idontify tho naturo and extont of A 
potontial soil contamination dotoctod 
in Phaso I soil samplos from boring. 
8005, 8007, 6008, and BOO9 (metals, 
PAHs, and/or phonols). 

Confirm tho colativo abronco of 
contaminants dotoctod in Phaso I soil 
SaBplOS from boring 8002- 

A 

Charactorizo full spoctrur of potontial 
contaminants. 

Support potontial sit. comodiation 
planning activitios. 

Chacactocizo full spoctrur of potontial 
contaminants. 

Confirm tho rolativo absonco of soil 
contamination at this location or 
charactotiro full SpOCtrUB of potontial 
contaminants. 

14(r?ASP]UHllOS:T0397/1042/7 
Key at end of table. 

(sold i t o u  oaclomrd in  braclots doaoto 
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Location Rationah &mlytical Rational. 

29 

31 

32 

33 

B w r  Evaluato potontial proronco of aquifor 
matrix soils contamination by motalr 
basod on hiqh concontrationa of motalr 
in Phaao I tomporary woll sa~p1.s. 

AWT 

AWT 

C 

Confirm prbsoncb of contaminants dotoctod A 
in Phaao I soil ramp100 from borinq BOO9 
(motalr, PUI, and phonolr) 

B 
(Intorval 
O-[l.O]' only) 

E 

Idontify tho naturo and oxtont of 
contaminants dotectod in Phaso I soil 
sa~p1.r from borinqs 1004, BOOS, 8001- 
BO10 (motals, P W r  and/or phonols). 

Idontiry tbo naturo and bxtont of 
contaminantr dotoctod in Pharo I roil 
namplos from boring. 8003. 8010, 
and BO11 (PAHI and/or phonols). 

A 

A 

Mota10 aro tho primary concorn bolow tho 
wator tablo. 

Chacactoriso full spoctrum of potontiel 
contaminants. 

Moot R C M  roquirountr . 

Support potontiel alto romodiation 
planning activities. 

Charactoriro full rpoctrum of potontial 
contaminants. 

Characteris. full rpoctrur of potontial 
contaminantr. 

Charactoriso Cull rpoctrum OC potontial 
contaminants. 

A 34 Dotormino the proronco and naturo of 
35 potontial soil contamination dotoctod 
36 in Phaao I sodimont rarplos 8DO15-SW18 

and S W 2 0  (wtrls, VoCs, pbonols, and/or 
porticidor and PClr) and roil ramp10 from 
borinq BOO# ( ? U s  and phonolr). 

1 4 ~ ~ ~ l ~ 1 1 0 ~ ~ ~ ~ @ 7 / 1 0 4 ~ / ~  
aoy 1 

'MCT - aoil samplos colloctod a k v o  wator tablo at roiiowinq intorvals (BLS): o-t i -oi ,  (1.01-2.5, 2.5-5, CIO, 10-15, 15-20, 
20-25 it; 
bBUT - Soil ramplor colloctod bolow wator tablo at follovinq intorvals (81.8): 

TRPHr - Total rocovorablo potroloum hydrocarbons. 
VOCs - Volatilo organic compounds. 
PAIIs - ?olynucloar aromatic bydrocarbonr. 
I C M r  - Iorourco Consorvation and Iocovory Act. 
Sourco: Lcoloqy and Environmont, Inc., 1992. 

15-20, 20-25 tt; 
Ipocitic para~otors includod within oach analytical suit. aro givon in Tablo 14-1.  

[Bold i t o r  ooclo8.d i8 bt@ckots drroto 
chmqos to  tho last roraiom of documomtl 



I . .  

Location 
Rofoconco Samplo 
lumbor(s) Typo(sl b Location Rational. 

Analytical 
sui to s Analytical Rational. 

1 4  SGW( 14 ) Dotormino prosonco and naturo of potontial 
groundwator contamination associated with 
Phaso I soil contamination in boring 
8001 (metals, P U S ,  and phenols). 

19 
20 

2 1  

23 

25  

26 

SGW 

SGW 

SGW 

SGW 

SGW 

Dotormino tho soucco and upgradient extent of 
groundwater VOC contamination dotoctod at 
Phaso I tomporary monitoring woll - 07 .  

Confirm high lovols of motals and VOCs 
detoctod in Phaso I tomporary monitoring 
woll TW007. 

Dotormino tho upgcadiont oxtont of motals 
and VOC qroundwator contamination dotocted in 
Phase I tomporacy monitoring woll TW007. 

contamination dotoctod in Phaso I tomporary 
monitoring wolls TWO05 and TWOOI. 

D.tOrDin0 tho potontial naturo and upgradiont 
oxtont of motals dotoctod in Phaso I monitoring 
wolls TU005 and TWOO8. 

Dotormino tho cross-gradiont OXtOnt Of DOtalS 

Dotormino tho potontial source, naturo, and 
upgradiont oxtont of motals, VOC, P M ,  and 
phonols contamination dotoctod in Phaso I 
tomporacy monitoring woll Two02. 

Charactoriro full spoctrum of potontial 
contaminants. 

Support potontial sit. remodiation 
planning activitios. 

Dotormine absoncb of contamination in 
this aroa or charactoriro full spoctrum 
of potontial contaminants. 

Charactoriro full spoctrum of potontial 
contarinants. 

Support potontial sit. romodiation 
planning activitior. 

Dotormino absonco of contamination in 
this aroa o r  charactoriro tull spoctrum 
of potontial contaminants. 

Dotormino absmnco of contamination in 
this area or charactoriro tull rpoctrum 
of potontial contaminants. 

Dotormino absonco of contamination in 
this a r m  or chacactoriro full spoctcum 
of potontial contaminant.. 

14~~~PIUHllO~:T0397/1041/7 
Key at end of t a b l e .  



Location Rational. Analytical Ratioaalo 

17 

29 

34 

SOW Conf i rm high lovola of motall, VOCn, PAHr, A Dotormino abronco o f  contamination in 
and phonolr dotoctod in Pharo I temporary 
monitoring uoll W 0 2 .  Dotormino upgradiont of potoatial contaminantr. 
and/or croar-grldiont oxtoat of motah 
in ?ha#. I temporary monitoring uollr 
-05, -00, M d  -10. pl.luin9 activitior. 

this aroa or  charactorimo full rpoctrum 

D Support potontial sit. roudiation 

Saw Dotormino tho dounqradiont oxtoat of 
tomporory monitoring ~ 0 1 1 s .  

A Dotormino tho abaonco of contamination 
in t h ~ . ~  aZ0.S O r  CtWCaCtOri80 full 
rpoctrcu of potoatial contaminants. 

15 TOW Dotormino tho proronco and naturo of A Dotormino tho abaonco of contamiaatioa 
22 
20 
30 
35 contaminatioaa and aro clurtorod with 0 Support potontial sit. roudiatioa 

potoatial intorudiato dopth contamination; at thi. d ~ p t b  O r  ChataCtOri80 full 
proporod uollm aro locatod within or 
dowagradioat of a t o m  of rhallou 

pt0por.d Bh~llOW wollr. (20 and 30 planning activitior. 

rpoctrum of potontial contaminants. 

only 1 

1 4 f ~ ? ~ ~ l ~ O ~ : T O ~ 9 7 / 1 0 ~ ~ / j  
Koy : 

311 15 oxisting wollr w i l l  a l r o  bo ramplod during Pharo 11 for analytical ruito A (so. Tablo 14-2). 

'Spooific parautorr ineladd within oach analytical suit. at. givoa in Tablo 14-2. 
?AI. - ?olyaucloar aroutic hydrocarboar. 
VOCs - Volatilo organic co~poundr. 
R C U  - Iorourco Conrotvation and Ilocovory Act. 
Sourco: Ecology and Lnvironwat, Inc., 1992. 

SOU - Orouadwator ramp10 from rhallou monitoring uoll: I W  - grounduator am910 from intorwdiato monitoring uoll. 



It is proposed to sample all newly installed wells for analytical suite 
A during Phase I1 to provide a uniform, time synchronous perspective on 
Site 30 groundwater conditions. 
properly evaluate the groundwater migration pathway. 
during Phase I1 field activities at NAS Pensacola site groups A through 

E, soil borings, shallow monitoring wells, and intermediate monitoring 
wells will be completed at three background locations across the base, 
[clustered with the existing deep supply wells. These background soil 
borings and monitoring wells,] together with the three existing 
[on-base] deep supply wells, [will be] sampled for analytical suite A. 
Soil samples collected below the water table (BUT) at these background 
locations will be analyzed for [Target Analyte List (TAL)] metals. 
These background locations will help provide perspective on the on-site 
occurrences of potential contaminants, as well as aid in evaluating the 
impact of potential basewide ambient contaminant sources. These 
background soil and groundwater samples have been included only in the 
sampling and analytical requirements for [Group A--]Site 1 [(E 6 E 
1992a) 1. 

This perspective will be critical to 
In addition, 

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

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

Sampling 

14-25 
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o Area of known contamination, 

o Area of potential contamination, or 

o Known or suspected area of no contamination. 

Sampling locations selected pccording to the first criterion are 
required to allow identification of the full spectrum of potential 
on-site contaminants, as vel1 as the maxiam levels of occurrence. 
Locations selected according to the second criterion are required to 
delineate the distribution of contamination on site and in the site 
vicinity. 
required to confirm that the extent of contamination has been completely 
delineated. The specific, detailed rationales provided in tables 14-3, 
14-4, and 14-5 for each sampling location or group of locations clearly 
meet one or more of the three general criteria defined above. 

Locations selected according to the third criterion are 

All three of the above criteria must be met in order to complete a 
Baseline Risk Assessment and Feasibility Study for the site. 
Furthermore, in most instances, meeting the above criteria requires that 
the collected samples be analyzed for the full suite of parameters in 
analytical suite A. However, in some cases (e.g., evaluation of 
potential aquifer matrix contributions to the high total metal 
concentrations detected in Phase I temporary well groundvater samples), 
a more limited analytical program (e.g., metals only in soils collected 
BVT) is warranted. 

Finally, to support potential remediation planning activities for this 
site, selected samples from each medium also must be analyzed for those 
parameters which directly control the viability of various remedial 
alternatives (see analytical suites D and E, Table 14-2). 

14.2.2.1 

During the Phase I1 sampling, surface water samples will be collected at 
seven locations, and sediment samples will be collected at 13 locations. 
As shown on figures 14-4 and 14-5, combined surface water and sediment 
sampling locations are as follows: 

Surface Water and Sediment Sampling 

one in Bayou Grande adjacent to Site 

3 2 0 0 7 3 2  
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11, one where the paved ditchlcreek widens into Bayou Grande, two in the 
paved ditch, one in the creek between the emergent marsh and the paved 
ditch, and two in the marsh area. As shown in figures 14-4 and 14-5, 
additional sediment samples will be collected at locations as follows: 
two in Bayou Grande adjacent to Site 11, two in the paved ditch, one in 
the creek between the marsh and the paved ditch, and one in the marsh. 
Given that the relatively rapid mixing of surface waters would tend to 
distribute contaminants in a more homogenous fashion than that typically 
found in sediments, surface water samples have not been included at 
every sediment sampling location. 

Surface water samples will be collected in accordance with Section 6.9.1 
of the GQAPP. 
water bodies shallower than 1 foot will be collected at the surface 
[and, whenever possible, directly into the sampling container. 
possible,] a glass or stainless steel beaker or similar sampling device 
(vi11 be used]. 
collected within 1 foot of the bottom using a Kemmerer or similar 
sampling device. During collection of surface water samples, the 
surface water pH, temperature, specific conductance, dissolved oxygen, 
and turbidity will be measured and recorded in the field notebook. In 
addition, the water depth and tidal stage for each sample will be 
recorded in the field logbook. 

Surface water samples collected at locations in surface 

If not 

Samples collected from water deeper than 1 foot will be 

Sediment samples will be collected in accordance with Section 6.9.2 of 
the GQAPP. 
at each location: from the surface to 0.4 foot below the surface (BS) 
and from 0.4 to 2.0 feet BS. Sediment samples will be collected using 
either a stainless steel trowel, a bucket-type mud auger, an Eckman 
dredge, or other coring device. The composition of sediment materials 
retrieved will be recorded in the field notebook. 

Sediment samples will be collected from two depth intervals 

Equipment decontamination activities will be conducted in accordance 
with Section 6.10 of the GQAPP, and the number and types of [surface 
vater and] sediment field QA/QC samples to be collected were determined 
in accordance with Section 11.1 of the GQAPP. 
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All seven surface water and all 26 sediment samples will be analyzed for 
the analytical parameters included in analytical suite A (see Table 
14-2). In addition, one of the seven surface water samples and one of 
the 26 sediment samples will be analyzed also for the Appendix IX 
parameters included in analytical suite B (sample location 10 [surface 
water] and sample location 3 [sediment]; see Figure 14-4 and tables 14-2 
and 14-3), and four of the seven surface water samples will be analyzed 
also for the parameters included in analytical suite D (sample locations 
2, 4, 10, and 13; see Figure 14-4 and tables 14-2 and 14-3). Twelve of 
the 26 sediment samples will be analyzed for the parameters included in 
analytical suite B (sample locations 1, 3, 4, 9, 11, and 13; see Figure 
14-4 and tables 14-2 and 14-3). 

14.2.2.2 Soil Sampling 
During the Phase I1 soil boring and monitoring well installation 
(sections 14.2.[2].3 and 14.2.[2].4), soil samples will be collected at 
14 locations across Site 30 (see Figure 14-5). 
where a monitoring well will not be installed, soil brings will be 
completed using hollow-stem auger methods, and soil samples will be 
collected using split-spoon samplers in accordance with Section 6.6.2 of 
the GQAPP. At each location, except as noted below, composite samples 
will be collected from each of the following depth intervals: 
[l.O] foot BLS, [l.O] foot to 2.5 feet BLS, 2.5 to 5 feet BLS, and then 
every 5-foot interval to the water table. 
sample numbers, the depth to the water table is assumed to be 2.5 feet 
BLS in the vicinity of the marsh south of Building 649, 5 feet BLS on 
the slope between the marsh and Building 649, and 25 feet BLS near 
Building 649. 
samples will be collected from two depth intervals BUT: 
and 5 to 10 feet BUT. 

At soil boring locations 

0 to 

For the purpose of estimating 

At soil boring location 29 (see Figure 14-5), soil 
0 to 5 feet BUT 

All soil sampling, compositing, and lithologic logging activities will 
be performed in accordance with Section 6.6 of the GQAPP, and equipment 
decontamination will be performed in accordance with Section 6.10 of the 
GOAPP. [The number rpd types of soil field WQC samples to be 
collected vere determined in accordamce with Section 11.1 of the GoILPp.1 
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Seventy-five of the 77 soil samples will be analyzed for the parameters 
included in analytical suite A (14 sample locations; see Figure 14-5 and 
tables 14-2 and 14-4). Two of the 77 soil saaples (not of the 75 
discussed above) will be analyzed for metals only (analytical suite C, 
sample location 29 [sample intervals BUT only]). 
sample (sample location 31) will be analyzed for analytical suite B 
(Appendix IX parameters), and 16 of 77 soil samples will be analyzed 
also for the remediation parameters included in analytical suite E. 

In addition, one soil 

14.2.2.3 Soil Boring and Permanent Monitoring Vel1 Installation and 
Development 

A total of 15 permanent monitoring wells will be installed at Site 30. 
wells will be located and designed to supplement the Phase I 
investigation results regarding the lateral and vertical extents of 
groundwater contamination. 
these wells are as follows: 

The number and target completion depths of 

o 11 shallow wells, eight of which will be approximately 30 feet 
deep and three of which will be approximately 15 deep. 

o four intermediate wells, three of which will be approximately 50 
feet deep and one of which will be approximately 35 feet deep. 

Note: All shallow and intermediate wells topographically 
downslope of Building 649 (see Figure 14-5) are the ones 
expected to be approximately 15 feet shallower than those 
located around the building complex. 

Figure 14-5 shows the locations of the proposed monitoring wells for 
each of the depth intervals at Site 30, and Table 14-5 provides the 
detailed rationale for the selection of each of the monitoring well 
locations and target depths. 

In order to detect the presence of any floating product at Site 30, 
the 11 shallow wells will be completed into the upper portion of the 
surficial zone of the Sand-and-Gravel Aquifer such that the well screen 
brackets the water table. 
investigate the vertical extent of possible groundwater contaminants, 

The intermediate wells will be installed to 
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particularly any dense non-aqueous phase liquids (DNAPLs) at Site 30. 
The four intermediate vells vi11 be completed into the lover portion of 
the surficial zone immediately above the first confining/semi-confining 
unit. Each of the four intermediate vells vi11 be clustered with one 
shallov vell to assist in delineating the vertical extent of any 
contamination at that location, as vell as to determine the vertical 
hydraulic gradients between the monitored zones (see Figure 12-5). 

The shallow vells vi11 be installed using hollow-stem auger methods and 
vi11 be constructed of 4-inch-diameter,, flush-threaded, polyvinyl 
chloride (PVC) casing terminating in 10 feet of 0.015-inch, 
factory-slotted screen. 

In order to prevent the dovnvard migration of possible shallov 
contaminants during drilling, the intermediate vells vi11 be installed 
using either hollov-stem auger or hydraulic rotary methods through 
8-inch-diameter, PVC surface casings. The surface casing will be 

grouted in place and alloved to set 24 hours prior to drilling of the 
vell borehole to the target depth, in accordance vith Section 6 . 7 . 4  of 
the GOAPP. 
vi11 be constructed in the same manner as the shallov vells. All 
drilling and finished monitoring vell construction will be conducted in 
accordance vith sections 6.7.2 and 6.7 .3  of the GQAPP. 
Site 30 newly installed vells vi11 either be protected above surface 
grade vith a steel surface casing and locking wellhead cover, or, in 
heavily traveled or paved areas, vi11 be protected at surface grade vith 
a flush-mount security cover and locking cap. In conjunction vith the 
drilling of the vell boreholes, continuous split-spoon samples vi11 be 
collected to the target completion depth of the vells, in accordance 
with Section 6 . 7 . 2 . 3  of the GOAPP. Where wells are constructed in 
clusters, split-spoon samples vi11 only be collected during drilling of 
the deepest vell. 

The intermediate vells installed through the surface casings 

In addition, all 

After installation, each of the new monitoring vells vi11 be developed 
using a submersible pump and/or bailer, in accordance vith Section 6.7.5 
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of the GQAPP. Development waste will be contained in 55-gallon drums, 
labeled, and moved to a storage area on NAS Pensacola, as directed by 

the Navy (see also Section 14.161.2). 

All drilling equipment will be decontaminated prior to use and between 
installation of each well in accordance with Section 6.10 of the GQAPP. 
All borehole cuttings and drilling fluids will be stored in 55-gallon 
drums, labeled, and moved to a storage area on NAS Pensacola, as 
directed by the Navy (see also Section 14.161.2). 

14.2.2.4 Groundvater Sampling 
During Phase 11, groundwater samples will be collected from the 15 
newly installed monitoring wells on Site 30 (see Figure 14-5). Purging 
and sampling of each well will be conducted in accordance with sections 
6.8.2 and 6.8.3 of the GQAPP, respectively, and equipment 
decontamination activities will be conducted in accordance with Section 
6.10 of the GQAPP. The number and types of groundwater field QA/QC 
samples to be collected were determined in accordance with Section 11.1 
of the GQAPP. 

All 15 groundwater samples will be analyzed for the parameters included 
in analytical suite A. In addition, one of the 15 samples (location 29) 
will be analyzed also for the Appendix IX parameters included in 
analytical suite B, and six of the 15 samples (14, 15, 21, 22, 27 and 
28) will be analyzed also for the parameters included in analytical 
suite D (see Figure 14-5 and tables 14-2 and 14-5). 

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

All 

14.2.3 Eydrologic Assessment 
The main objective of the Phase I1 hydrologic assessment is to further 
delineate the [hydrogeologic character] of the underlying aquifer at 
Site 30. Slug and short-term specific capacity tests, rather than a 
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[long-term] pump test, have been proposed for Phase I1 because the 
location and distribution of contaminants in the various zones of the 
underlying aquifer have not yet been precisely determined. 
hydrologic assessment at Site 30 vi11 include a vellhead elevation 
survey of all the nevly installed permanent monitoring wells; static 
vater level measurements in all the on-site vells and on-site and/or 
adjacent surface vater bodies; short-term specific capacity and/or slug 
tests on all the nevly installed permanent vells; and measurement of 
currents, wind, and/or stream flow at appropriate surface vater 
locations. 

The 

All of the nevly installed monitoring wells vill be surveyed during the 
engineering survey (Section 14.2.4) and referenced to a USGS benchmark, 
in accordance with Section 6.7.6 of the GQAPP. In addition, staff 
gauges vi11 be placed in all surface vater bodies on site and vi11 be 
surveyed relative to the same datum as the vells. 

At Site 30, static vater levels vi11 be measured in all the proposed 
on-site wells and in the vater bodies on at least four occasions: once 
during the sampling of the nevly installed vells; once approximately tvo 
to four weeks after sampling to obtain an estimate of the short-term 
temporal variability in vater levels; once during a low tidal phase; and 
once during a high tidal phase. 
tidal phases vill be collected on the same day in order to accurately 
evaluate tidal influences on vater level elevations at Site 30. 

The measurements taken during opposing 

Limited aquifer testing vill be conducted at Site 30 on all newly 
installed monitoring wells. This testing vi11 consist primarily of 
performing short-term specific capacity tests on vells that are capable 
of sustaining a measurable yield. 
30 will be conducted during the development of the nevly installed 
wells. 
the initial static water level in the vell and then vithdraving 
groundwater from the vell at a*constant rate for a designated period. 
The vater levels during pumping are noted, and the pump is turned off. 
The water level recovery in the vell is then recorded continuously over 

The specific capacity testing at Site 

The procedure for specific capacity testing involves measuring 
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time until the water level equilibrates to the initial static level. 
addition to measuring drawdown in the developing well during the 
specific capacity testing, water levels will be measured in adjacent 
'shallow, intermediate, and/or deep monitoring wells to determine the 
extent to which the respective, monitored zones may be hydraulically 
connected. 

In 

0 

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

The water level is then recorded 

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

At each surface water sampling location in Bayou Grande, the prevailing 
current direction and velocity, wind direction and velocity, water 
depth, and tidal phase will be recorded during the time of sampling. 
addition, in order t o  evaluate tidal effects on nearshore areas, these 
measurements will be recorded at these same locations during high tide, 
low tide, and mid tide. For all inland surface water bodies on Site 30 
in which a flow is noted, velocity, discharge, and stream elevation data 
will be recorded at the same time that water levels are measured in the 
on-site monitoring wells. A rain gauge will be installed at or near the 
site and monitored regularly over the course of the fieldwork. 

. 
In 
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14.2 . 4 Engineering Sulrvcy 
A comprehensive engineering survey vi11 be conducted to accurately 
identify all site sampling locations and cultural and topographic 
features. 
both horizontally and vertically. In addition, any utilities, 
aboveground structures, and improvements (such as pavement) vi11 be 
located. Any pertinent information found during the contaminant source 
survey (Section 14.2.1) vi11 be incorporated into this survey. 
survey also vi11 delineate topographic variability using contour 
intervals of 2 feet. 

All sampling and monitoring vel1 locations vi11 be identified 

The 

All engineering survey information vi11 be integrated with any existing 
computer-aided design (CAD) base maps so that all updated, site-related 
information can be precisely and efficiently added to the base map. The 
development of a CAD base map will include the addition of previous data 
point locations (i.e., coordinates of latitude and longitude). The 
survey draving will be produced in mylar and blueline copies; the CAD 
file for the draving vi11 be kept on diskette. 

14.2.5 Interim Remedial Measures 
During the field investigation, circumstances on site may require IWs. 
IRns will be initiated on a case-by-case basis and [only folloving 
receipt of BPA approwal.] 
could involve the installation of security fences and varning signs; 
construction of berms, caps, and/or recovery and treatment systems; and 
removal of soil, sediment, and/or drums. If an IRH is conducted, a 
detailed, explanatory report of the IRH vi11 be developed by E 6 E and 
provided to the Navy [and BPA]. 

Rapid response vi11 be emphasized. An I W  

14.2.6 Report 
Refer to Section 20 of this vork plan (revised [July 1992J) for a 
description of the Phase I1 report. 

14.3 Phase 111-Bxtent Delineation 
Phase I11 tasks will be conducted based on the results of phases I and 
11, [ if  deemed necessary]. Where the earlier phases are intended to 
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identify and characterize areas and contaminants of primary concern as 
they extend laterally from source areas, Phase I11 activities are 
intended to delineate.the horizontal and vertical extents of 

contamination. 

14.3.1 Soil Sampling 
Depending on the findings of phases I and 11, the collection of soil 
samples in Phase I11 may be required. 
sampling will be conducted in conjunction with new vel1 installation, 

Additional soil borings or soil 

14.3.2 
The need for additional shallow monitoring wells may be required to 
determine the horizontal limits of shallow groundwater contamination. 

Shallow Monitoring Vell Installation and Development 

14.3.3 

The installation of monitoring wells into deeper zones of the aquifer 
will be required to assess horizontal and vertical flow gradients, 
aquifer physical characteristics, and vertical extent of contamination. 
The number of wells and their locations and depths are dependent upon 
Phase I and Phase I1 findings. 

Intermediate and Deep Honitoring Vell Installation and 
Development 

14.3.4 Groundvater Sampling 
All wells installed in Phase I11 will be sampled, and analytical 
requirements for the samples will be developed based on the results of 
previous phases. 
sampled as required. It is anticipated that a select number of wells 
will not be saapled as part of this extent delineation phase. 

Monitoring wells installed prior to phase I11 will be 

14.3.5 liydrologic Assessment 
All wells installed during Phase I11 will require a wellhead survey to 
obtain top of casing elevations. Water level measurements will be made 
for all site monitoring wells and nearby surface water bodies. 
Horizontal and vertical flow gradients will be determined. 
testing will be performed to ascertain aquifer physical characteristics. 
On sites where contamination is found in the surficial zone during 

Aquifer 
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phases I and/or 11, the low permeability zone vi11 be further 
char8cterized during Phase I11 and any subsequent phases. It is 
intended that soil sample results, lithologic logs, isopach MPS, 
permeability testing, aquifer testing, and other information will be 
utilized as required to determine the lateral extent and/or continuity 
of the low permeability zone, as well as the degree to vhich hydraulic 
connection exists between the surficial zone and underlying main 
producing zone at each site. 

(14.3.6 Bngheering Survey 

A comprehemsive cnginccring m e y  v i l l  be conducted to accurately 
identify a l l  nev site sampling locatioas. 
vell locations v i l l  be idcntified both horizontally and vutically. 

A l l  

A l l  sampling and madtoring 
In 

addition, any improvements (such as palvault) will be located. 
eDgiDeering survey infoImatioa vill be integmlted with the existing 
Phase 11 CAD base raps so that ill updated, site-related infomatian can 

be precisely and efficiently added to tbe base rap. 

w i l l  be produced in mylar and blueline copies; the CAD file for the 
draving v i l l  be kept on diskette.] 

The survey draving 

14.3.[7] Air Sampling 
The need for formal air sampling during Phase 111 and the techniques to 
be employed, are dependent upon the findings of Phase I, and any 
sampling perford in Phase 11. 

14.3.[8] Biota Supling 
If d d  appropriate based on the findings of phases I and 11, biota 
sampling may be conducted in Phase 111. 
biological sampling plan vi11 be prepared. Biota Sampling for Site 30 
may potentially include the collection of aquatic vegetation and fauna 
from the swamp, creek, paved ditch, and/or Bayou Grande. [Basevide biota 
sampling vi11 be conducted as part of the investigation of 0th l5, 16, 

and 17.1 

[If required,) a separate 
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14.4 Phase IV--Rxtent Delineation 
The following tasks, if required, will be performed as a continuation in 
the effort of delineating contamination extent: 

o Surface water and sediment sampling; 

0 Soil sampling; 

o Shallow monitoring well installation and development; 

o Intermediate and deep monitoring well installation and 
development; 

o Groundwater sampling; 

o Hydrologic assessment; [and 

o Bngineering survey.] 

14.[5] Field Quality Assurance/Quality Control 

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

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

14.[6) Decontamination and Waste Xanagement Procedures 

14.[6].1 Decontamination Procedures 
All equipment decontamination procedures for Site 30 will be performed 
in accordance with Section 6.10 of the GQAPP. 

. 
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I 11.[6].2 Waste Hanagrrent Procedures 
[ A l l  investigation-derived waste handling vi11 be performed in 
accordurce vith Section 6.11 of the 601Pp and BPA's guidance for 
investigationderived vaste.] 
vell purging and development activities on Site 30 will be discharged 
onto the ground surface avay from the vell, or vi11 be containerized, 
labeled, and moved to a storage area on NAS Pensacola, as directed by 
the Navy. 

All water generated during monitoring 

Any excess soil auger cuttings generated by soil boring or monitoring 
vell installation activities vi11 be disposed of on the site or vi11 be 
containerized, labeled, and ~oved to a storage area on NAS Pensacola, as 
directed by the Navy. 

Other investigation-derived wastes such as potentially contaminated 
clothing and disposable materials, vi11 be Containerized, labeled, and 
moved to a storage area on NAS Pensacola. 
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is. LABORATORY aumm ASSURBNCB/QUALITY CONTROL 

Laboratory QA/QC procedures are designed to ensure the accuracy, 
precision, completeness, representativeness, and comparability of all 
analytical data. 
GQAPP and GSMP. All phases of fieldwork vi11 incorporate a different 
level of data quality and requisite laboratory QA/QC. 
discussed in detail in the GQAPP and GSMP. 

Laboratory QA/QC has been addressed both in the 

These levels are 
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16. GROUNDVATER HODBLING 

1 -  

E b 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 (ARARs).  

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

E b E will calculate flow 

E & E will utilize parameters 

To obtain a prediction of plume extent without remediation, E 6 E will 
illustrate organic and inorganic simulations for the current time and 
for one, five, and ten years into the future. Additional simulations 
will include different remedial pumping scenarios for both organic and 
inorganic contamination. E & 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 
groundwater flow model; GWTRANS, a two-dimensional, finite-difference 
solute transport model; PEHVATER, a finite-element groundwater model; 
and FEMWASTE, a finite-element solute transport model. 

Other 
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17. TREATABILITY STUDY 

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

As part of the Remedial Activities Investigation, a baseline risk 
assessment will be conducted to determine the level of effort required 
in the Feasibility Study 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 EPA's 1989 
documents, Risk Assessment Guidance for Superfund: Volumes I and 11.1 

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

The complexity of the site will determine the 

The baseline risk assessment can be divided into four tasks: 
contaminant identification, exposure assessment, toxicity assessment, 
and risk characterization. 
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18.1 Contaminant Identification 
The main purpose of this step is to screen available information on the 
hazardous wastes present at the site and to identify contaminants of 
concern to focus on in subsequent efforts in the risk assessment 
process. (The idartificatium of coataminants of concern v i l l  be 
ca&cted in accordance vith the previourly referenced risk assessment 
& h c e  docuCnt. (BPA 1-9 1 9 8 8 b ) o )  

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

Identification of potential exposure pathways 

An exposure 

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

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

3) Apoint 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 
understanding 05 both the current and potential future risks if no 

action is taken. 
maximum 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. 

Therefore, as part of this evaluation, 8 reasonable 

The final step in the exposure assessment is to integrate the 
information and develop a qualitative and/or quantitative estimate of 
the expected exposure levels resulting from the actual or potential 
release of contaminants from the site. 
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18.3 Toxicity Assesslent 
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. 
existing toxicity information and rarely involves the development of new 
data on toxicity or dose-response relationships. 
Information System (IRIS) will be utilized [during the toxicity 

Typically this process relies heavily on 

The Integrated Risk 

assessrurt. ] 

18.4 Risk Cl~aractcriaation 
In the final stages of the baseline risk assessment, a characterization 
of the potentially adverse effects to human health or environment of 
each scenario derived is developed and summarized. By integrating 
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. 

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

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

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

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

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

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

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

The results of the baseline risk assess~llt ray indicate that the site 
poses little or no threat to human health or the environment. In such 
cases, the Feasibility Study should be appropriately scaled down or 
eliminated. 
baseline risk assessment vi11 serve ss the primary basis of documenting 
a no further action decision. 

The results of the Remedial Activities Investigation and 

It should be emphasired that all the tasks conducted as part of the 
baseline risk assessment vi11 be performed on an interactive basis 
betveen the various disciplines required (e.g. , hydrogcologists, 
chemists, risk assessors), the Navy, and the reviewing regulatory 
agencies (i.e. , FDRR and EPA) and that the goal of these tasks is to 
produce appropriate, sufficient, and high quality data to complete the 
baseline risk assessment. 
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19. PEBSIBILxrYsPuDY 

Further details on the specific tasks to be performed as part of the 
Feasibility Study will be described in detail during the update of this 
work plan after the initial phases of the fieldwork have been completed. 
However, it is anticipated that if contamination of some degree is . 

identified on site, the general approach described below will be 
followed . 
As part of the initial scoping activities of the Feasibility Study, E C 

E will prepare a summary of field data collected during the Remedial 
Investigation to compare and evaluate the concentration of the 
contaminants of concern with the cleanup criteria developed. 
prepare a qualitative and quantitative summary of contamination for the 
scenarios identified during the risk assessment evaluation. 
of this evaluation will serve as a basis for screening applicable 
remedial technologies for the development and evaluation of remedial 
action alternatixres. 
accordance with BPA's current document, Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under CgRCLa (BPA 1988b). If any 
of the procedures described in this section are in conflict vith the 
current BPA guidance document, the methods described in the BPA guidance 
document vi11 be folloved.] 

E C E will 

The results 

[All Feasibility Study tasks vi11 be performed in 

19.1 
E C E will screen and develop applicable technologies for the 
remediation of any on-site contamination. 
applicable technologies, E C 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 

Screening of Applicable Remedial Technologies 

In the process of screening 
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the environment. 
medium of concern. 
technologies for each general response action such as contaminant 
removal, treatment, disposal, and so on. The identification of 
technologies vi11 be based on technical selection criteria and E 6 E's 
engineering judgment. 

In this summary, pathvays vi11 be outlined for each 
E 6 E then will identify applicable remedial 

19.2 Asses-t of Applicable Remedial T ~ l o g i e s  
During the assessment process, E i E will consider the relative 
applicability of each technology. 
environmental, institutional, and public health impacts, and technical 
feasibility will be applied. 
technologies vi11 be provided for each general response action. 
sumary will include any appropriate comments concerning the reliability 
and implementability of the technology. 

In addition, criteria such as 

A discussion of the applicable 
The 

19.3 Risk Assessment 
Based on the results of the baseline risk assessment conducted during 
the Remedial Activities Investigation, E 6 E will perform a detailed 
risk analysis to determine the acceptable levels of risk. This will 
allov the Navy to balance the increase in costs associated vith each 
alternative against gains in safety. The risk analysis will include 
consideration of site contaminant toxicity, transport mechanisms, 
persistence in the environment, and impacts on human health and the 
environment. 

19.4 Dtvtloprcnt and Bvalmtion of Remedial Action Altenmtivts 
During the preceding task, reredial technologies will be assessed 
independently vithout considering potential advantages or disadvantages 
of technologies applied in combination. In this task, individual 
technologies vi11 be assembled into remedial action alternatives for the 
site. 
criteria including technical feasibility, environmental and public 
health, institutional impacts, and comparative costs will be considered. 

During the assembly and evaluation of the action alternatives, 
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19.5 
During this task, E & E will select a single remedial action alternative 
for the remediation of the site. 
preceding task will be compared using technical, environmental, and 
economic criteria. 
environmental effects, technical aspects, the extent to which 
alternatives comply with ARARs, community effects, and other factors. 
E & E will apply these evaluation criteria uniformly to each alternative 
along with any additional criteria that may result from the Navy project 
coordination. E & E will discuss the selection of the chosen 
alternative by means of a statement of the relative advantages of the 
alternative over the other alternatives considered. 

Selection of Recommended Remedial Action Alternatives 

The alternatives assembled during the 

E & E will consider present worth of total costs, 

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

Following the Phase I investigation, E & E will prepare a Phase I 
Interim Data Report for each site. 
to summarize the findings of Phase I and provide recommendations for the 
Phase I1 investigation; the Phase I interim report will not be a formal 
report. (In general, during the proposed multi-phase investigation 
process, formal reports will be generated only when little or no 
additional assessment work appears to be required.) Following the Phase 
I interim report, the work plans for the Phase I1 work will be updated 
accordingly. 
investigation is not warranted, a formal Remedial Investigation report 
will be produced. However, if the Phase I1 results indicate that 
additional investigation is required, the Phase I1 report will be 

The purpose of this report will be 

If the results of Phase I1 indicate that additional 

produced as the Phase I1 Interim Data Report and will only suaunarize the 
Phase I1 results and provide recommendations for the Phase I11 
investigation. 
document. Polloving production of the Phase I1 interim report, the work 
plans for the Phase I11 work will be updated. 
investigation is complete, all results will be synthesized and presented 
in a Remedial Investigation report. 

Thus, the Phase I1 interim report will not be a formal 

Once the Phase I11 

In addition, following any treatability studies and Feasibility Study 
work, formal reports will be produced for these efforts. 
will include detailed narratives associated with the respective tasks. 

These reports 

For all reports, E 6 E will prepare a 100% draft report for the Navy and 
Technical Review Committee (TRC) review. The TRC review comments will 
be incorporated into draft final reports which will be resubmitted to 
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the TRC for final approval. The draft final report vi11 then become 
final if no further comments are received from the TRC. 

Each report vi11 be written as an independent document, complete in its 
ovn right, and fully supportive of the conclusions vhich it contains. 
mere appropriate, public participation issues vi11 be summarized, as 
vi11 IRns necessary to protect against continued degradation of condi- 
tions at the site(s). 
the analytical results, will be provided in a series of appendices. 

Information used in analyses, but supplemental to 

Monthly progress reports during all field activities vi11 be submitted 
to keep the Navy apprised of fieldvork status and site conditions. 
Current and planned activities, as vel1 as cost tracking, vi11 be 
provided. 

S O O O ’ i 4 6  
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21. DOCWENT REVISION 

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

Work plans will 
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Project management will be an ongoing process throughout this 
investigation. This process includes preparation of bi-weekly project 
status reports, coordination of schedules, mobilizations, and other 
project incidentals with the Navy, management of project staff, 
coordination with the E C E support groups (e.g., publications, 
laboratory), and ongoing project review by E’C E technical managers and 
directors. 
the GPMP submitted to the Navy. 

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

Figures 23- 1,  23- 2,  23- 3,  and 23-4 show the project schedules for phases 
I, 11, 111, and IV, respectively. 
Phase I1 and beyond are dependent on the results of the preceding 
phases, the project schedules for phases 11, 111, and IV are tentative. 
In addition, the length of time between phases is subject to the 

schedule in the Federal Facilities Agreement Site Management Plan 
(FFASHP). 

Given that the scopes of work for 

The schedule in the FFASHP will be updated yearly. 
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522 
ocology and onvironmont, inc. 

S I T E  8 A l C T Y  P L A R  

Vorsion 988 

Projoet Titlo: Sit. 30-Buildings 649 and 755 Projoct lo.: W 1 1 0 5  

TDD/Pan Ho.: 

Projoct Hanagor: John Barksdalo Projoct Dir.: Rick Rudy 

Location(.): Buildings 649 and 755 - Wost of Chovalior riold 
Proparod by: Jon Schmidt D8tO Proparod: 4-25-89 

Approval by: mry nillor Dato Approvod: 

Sit0 Safoty Offieor Roviow: Dato Roviowod: 

Scopo/objoctivo of Work: 

saapling, tomporary monitoring woll installation, groundwator sampling, and hydrologic assossnont. 

Ciold Scrooning will includ. physical survoys, soil, surfaco wator and sodimont 

Proposod Dato of ?iold Activities: Soptorbor 1989 

Background Info: corp1.t.: I x 1 

Documontation/Su~uary: 

Ovorall Chomical Harard: Sorious' I 1 
LOW 1 x 1  

Ovorall Physical Hazard Sorious I 1 
LOW 1 x 1  

Proliminary (No analytical I 1 
data availablo 1 

Hodorato I 1 
Unknown [ J 

Hodorato [ 1 
Unknown [ 1 

I). srTE/unsn amRAmEmSlICS 

wasto Typ.(s): 

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

Charactoristic(s): 

Clalublo/ [ X 1 
Ignitablo 

9olatil. I x 1 Corrosivo I X 1 ACUtOly I 1  
Toxic 

Carcinogon 1 X 1 Radioactive' [ 1 Cxplosivo [ 1 Roactivo 1 X 1 

Othor: 

Physical Hazards: 

Ovorhoad I X 1 Confined' I 1 Bolow I 1  Tr ip/lall 1 x 1  
spac. Grad. 

1 x 1  Splash Puncturo I 1 Burn I 1 cut I 1  

lois. [ X I  othor: Sampling within swamp and crook associatod with Sit. 30. 

Vohicular traffic within tho sit. aroa. Hoat/cold stross. 

*Roquiros complotion of additional form and spocial approval from tho Corporato Hoalth/Safoty group. Contact 
RSC OK HQ. 
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Sit. History/Doscription and unusual Ioaturos (so. sampling Plan for  dotailod doscription): 

tho 1970'. plating solutions and troatmont solutions w r o  rlloqodly bumpad into a ditch alongsibo Buildings 649 

and 755. 

Samples havo boon takon from tho ditch noxt to Building 649. low lovols of caddum, ugnosiu~, and coppor w r o  

dotoctod. 

as woll as surfaco wator and sodinat samplos fro. tho sua-, crook, pavod ditch, and Bayou Grand.. 

Prom tho 1940s to 

This ditch loads into a swamp and crook which empty into Bayou Grand0 by tho way of a pavod ditch. 

Samplos for this study will bo colloctod from tho r o i l s  and groundwator around Buildings 649 and 755 

Locations of Chomicals/wastos: Liquid wastom w r o  dugod on-sit. into a paved ditch, which 0mQti.s into 

conduits which dischargo into Bayou Orando 

Eatiutod 001- of cb.iCa1Sfl8StOS: roxirtolp 360,000 gallons of plating solutions and choricals from 

~apnoaium t r o t m k  lino w r o  dumpod into tho on-sit. ditch ovory yoar for approxiutoly 30 yoars. 

Sit. Currently in *ration Yo.: I 1 'no: I x 1 

c. ulrm-a 

List ?hXatds by Task (i.0.. drum saspling. drilling, otc.) and numbor thorn. (Task numbors aro cross-roforencod 
in Soction Dl 

Physical Xaratd Evaluation: 
1) Physical Survoyr - Walking in swamps and crook; 
21 Temporary Maitoring Yo11 Installation - Using portablo drill rig: 
3 )  Soil Sampling - Using portablo drill rig; 
4) Surfaco Uator and Sodiront Sampling - Working in confinod 8p8C.S and from a boat (in s o n  casos) 

5 )  Groundwater Sampling - Splash. 
6) Docontamination ~rocoduros - Using solvonts. 
7 )  Hydrologic Assossmont - splash. 

Chomical Hazard Evaluation: 

Rout. Acute odor Odo r 
Compound PEL- of Exposure syrptors Th roshol d Doscription 

cadriur 

Cy8nido 1 
Isopropy1 Alcohol I 440 ppm 1. . 1 drowsinoss.hoad. 1 p 7 . 5 - 2 0 c [  rubbing alcohol I 

loto: Comploto and attach a Hazard Evaluation Sheot for oach major known contaminant. 
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S I T E  8 A l C T Y  P L A R  

Vorsion 988 

Projoet Titlo: Sit. 30-Buildings 649 and 755 Projoct lo.: W 1 1 0 5  

TDD/Pan Ho.: 

Projoct Hanagor: John Barksdalo Projoct Dir.: Rick Rudy 

Location(.): Buildings 649 and 755 - Wost of Chovalior riold 
Proparod by: Jon Schmidt D8tO Proparod: 4-25-89 

Approval by: mry nillor Dato Approvod: 

Sit0 Safoty Offieor Roviow: Dato Roviowod: 

Scopo/objoctivo of Work: 

saapling, tomporary monitoring woll installation, groundwator sampling, and hydrologic assossnont. 

Ciold Scrooning will includ. physical survoys, soil, surfaco wator and sodimont 

Proposod Dato of ?iold Activities: Soptorbor 1989 

Background Info: corp1.t.: I x 1 

Documontation/Su~uary: 

Ovorall Chomical Harard: Sorious' I 1 
LOW 1 x 1  

Ovorall Physical Hazard Sorious I 1 
LOW 1 x 1  

Proliminary (No analytical I 1 
data availablo 1 

Hodorato I 1 
Unknown [ J 

Hodorato [ 1 
Unknown [ 1 

I). srTE/unsn amRAmEmSlICS 

wasto Typ.(s): 

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

Charactoristic(s): 

Clalublo/ [ X 1 
Ignitablo 

9olatil. I x 1 Corrosivo I X 1 ACUtOly I 1  
Toxic 

Carcinogon 1 X 1 Radioactive' [ 1 Cxplosivo [ 1 Roactivo 1 X 1 

Othor: 

Physical Hazards: 

Ovorhoad I X 1 Confined' I 1 Bolow I 1  Tr ip/lall 1 x 1  
spac. Grad. 

1 x 1  Splash Puncturo I 1 Burn I 1 cut I 1  

lois. [ X I  othor: Sampling within swamp and crook associatod with Sit. 30. 

Vohicular traffic within tho sit. aroa. Hoat/cold stross. 

*Roquiros complotion of additional form and spocial approval from tho Corporato Hoalth/Safoty group. Contact 
RSC OK HQ. 
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Porsonnol Docon Protocol: Boot and glovo wash - trisodium phospbato wash with cloan vator rinso. Cxpondablms 

will bo doublo baggod and dru-d for disposal. riold porsonnol will tako a hygionic showor, off-sit.. 

following oacb day’s fiold work. 

Docon Solution llonitoring Procoduros. if Applicable: 

aroa upwind of tho sarplinq xono. 

Spocial Sit. Cquiprnt, racilitios, or Procoduros (Sanitary Iacilitios and Lighting 
m s t  noot 29 crn 1910.120): 

Docontamination will bo porforrd in a woll-vontilatod 

All drilling safoty procoduros vi11 bo strictly adhorod to as outlinod in Attacbnt A. 

Sit. Entry Procoduros and S p c i a l  Con8idorations: 

fioldwrk activitios. 

and p.vod ditch. 

aroa, and contact tho corporato hoalth physics group to rO.SSO8S tho sit.. 

E k E’s “Budd~ System. will k up1oy.d at a11 t i n s  during 

Porsonnol will oxorciso CaUtiOII in tho vicinity of Sit0 30 and along tho crook, swalp ,  

If abovo background radiation lovols aro oncountorod t o u  r r k r s  will ooacuato tho sampling 

Work Limitations (timo of day, WOathOr conditions, otc.) and soat/cold Stross Roquirownts: 

All fioldwrk activitios will bo porforwd during bylight hours. Toar usbors will tako broaks as nocmssary to 

avoid hoat stross and coplac. fluids. Cooling vosts u y  bo usod to provont hoat stross. 

a Invostigation-Dorivod M~torial Disposal (i.0.. oxp.ndablos, docon vasto, cutting.): 

All fioldwrk vasto  t to rials will bo doublo baggod, d r i o d ,  1.b.l.d and tr~nsportod to a dosignatod 

location for final disposal by tho Qavy. 

Samplo Handling Procoduros Including Protoctivo Woar: 

During a11 handling of sa~plos, a11 fiold toam wrbors will woar surgical glovos. 

samplo prosmrvation vith acids. 

Gogglos vi11 bo worn during 

Toam Mombor* Responsibility 

To.- r r k r s  to bo dotorminod Toam Loador 

Sit. Safoty Officor/Saqlor 

Goolog~st/Sarplor 

+All ontrios into oxclusion zona roquiro Buddy Systom US.. All C k E fiold staff participato in rdical 
monitoring program and havo colplotod applicablo training pot 29 C?R 1910.120. 
r o t s  roquirownts of 29 CrR 1910.134, and ANSI 218.2 f1980) .  

Rospiratory protection program 

[HASP 1 m1105 :703 97 Pago 4 of 6 



1. -ex f l R O ~ I 0 .  

(Uao supplomontal ahoota, if nocosaary) 

~ ~ c m  

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

&bulanco On Baa. - 904-4524138, O f f  Baa. - 911 
ftorpital morgency ltOOB WAS DiSpOnSACY - 904-452-2733. Baptist HOSpitAl 904-434-4811 ( L i f e  Flight) 

Poison Control Contor 

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

? i C O  DOpArtBOnt 911 

Airport 

U.S.  Coast Guard Lwrgoncy - 904-453-8170. GOnOrA1 Information 904-453-8282 

& b o r a t o ~  C k E M C  1-716431-0360 

rod. Exproms 1400-238-5355 

Cliont Contact U . S .  Navy Southorn Diviaion, Enqinoor-In-Charqo - 1-803-743-0574 
S i t .  Contact lszLs Ponaacola Lnvirooontal Coordinator, Ron Joynor - 904-4524515 

SITS PI801RQLI 

Sit. Ewrgency Evacuation A ~ A C B  Method N/A 

Wator Supply Sourco On-aito 

Tolophono Location, 19urb.r To bo dotorrinod on-aito 

COllUlAC Phon., if AVAilAblO N/A 

Radio 

Othor On-aito wacohouao nurbor to bo dotorrinod 

n n c x  WIUCTS 

1. Dr. Raymond Harbison (Univ. of ?loci&) ................. (501) 221-0465 or (904) 462-3277, 3281 
AlAChUA, ?lorid. (501)  370-8263 (24 hour.) 

2. Scologq and Emvironnnt, Inc., Safoty Diroctor 
Paul JOluAitO ........................................... (716) 684-8060 ( O f f i C O  

(716) 655-1260 (h0m.l 

3. Rogional Safoty Coordinator, Sybil Nowchurch .............. (904) 878-2336 (hooo) 
(904) 877-1976 ( o f f i c ~  

4. Rogional Office MAnagOr, R.Rudy...... ..................... (904) 693-7245 (h0.0) 
(904) 877-1978 (offico 



RDIO. -la 

1. twanty-four hour ansvacinq sarvio: (5011 370-8263 

What to raport: 

- 'Stat.: 'this ia an arargancy." 

- Your nam, cagion, and aita. 

- Talaphona nurbar to coach you. 

- Pour location. 

- N a n  of poraon injurad or axposod. 

- Natura of ararqancy. 

- Action takan. 

1. A tOXiCOlOqi8t, IDr8. Raymond Ilarbi8oa or .880ChtO) vi11 contact you. R0-t tho infocution qivan to tha 
ansuoring rarvico. 

3. If a toxicoloqi8t doas not ratucn your call vithia 15 rinut.8, call tha follouiag potsons in ordar until 
Contact i 8  u d a :  

A.  24 I#rt bot1iEO - (710 6a4-0940 
b. Corpotata Safaty Diraetor - Paul Jonrrira - h o w  # (7161 655-1260 
e .  A88i8tu1t Corp. Safaty Officar - Stavan Sharun - h o w  # (7161 688-0014 -- 

t r O n :  riald hu mst .par Roda(8) ?riot to S t a r t  of l m t k )  a DiraCtiOn8 to hO8pft.l (iocluda U p )  fro. Sit. 30 

IIU Di.p.lurry - Follow Chavaliar Fiald Sarvica Road (uost sida of fiald) uast to IbJrrag noad. lollow mrray 

Road to mffatt Road. Turn right onto Hoffatt Road and continua to Fishar Straat. Turn laft onto Fishar Straat 

And continua to Turnar Straat. Tha NAS Dispan8ary is locatad on Turnar Straat in Building 3600. 

Baptist Bo8pitrl - Taka Duncan Road (Navy Blvd.) north to axit tho bas.. Navy  Blvd. bocors m 98 and C U ~ V O L  

to tha aA8t. lollow Mavy Blbd./lluy . 98 mast approx. 3ri to Paca Blvd. Turn laft (north) on Paca Blvd. and 

procaad approx. lmi to Carvantas St. ( B u y .  90). Turn right on Carvanta8/Ruy. 90 and follow this road for about 

8 blocks and turn loft (north) onto E straat. The ho8pit.l is about 6 blocks north on tha laft. 

Cwrgancy Igra88 Routas to Gat Off-Sita Swrgancy aqra.8 rout.. will ba locatad if awrgancy axit routas bacon 

blockod by con8truction, atc. 
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Flgure A-1 LOCATION OF NAS DISPENSARY 



Flgure &2 LOCATION OF BAPTIST HOSPITAL 
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• figure A-2 BAPTIST HOSPITAL 



DRILL RIG SAFETY 

* Hard hats must be worn. 

* All team members must be know the procedure to shut the rig 

When moving a rig of f  the road, pay attention to obstacles in 

off  and the location of the "kill" switch. 

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 

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

lines and do not operate rig within 15 feet of overhead lines. 

obstructions. 

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

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

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

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

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

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

All'unattended boreholes must be properly covered. 

* Do not drill during an electrical storm. 

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

INING 2.8 1 JANUARY 1990 

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

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

Every effort has been made by E L E to 
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1 INTRODUCTION 

Field operations present a variety of hazards to the employee. 
During hot days or vhen vearing protective clothing, heat stress can be 
experienced and, if not remedied, can threaten the health or life of 
field personnel.. Therefore, it is important that all employees are able 
to recognize the symptoms of heat stress as vel1 as perform first aid 
vi thou t delay. 

2 SCOPE 

This standard operating procedure (SOP) describes the symptoms and 

Field personnel should take immediate action to prevent a less 

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

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

The Site 

Hovever, each individual must be 

3 OBJECTIVES 

The prevention of heat stress is of paramount importance for field 
personnel, particularly when they must vear heavy or confining 
protective clothing. 
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 who recognizes the symptoms of heat 

4 EFFECTS OFEEAT 

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

If the heat is liberated slightly more 

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

As a result, the person 

Then the 
Such a condition produces a cycle in which 

* *  4 , I _  
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B e a t  produced vithia the body is brought to the surface largely by 
the bloodstream and escapes to the cooler surroundings by conduction and 
radiation. 
additional h u t  is lost by convection. Eowver, vhen the temperature of 
the surrounding air becomes equal to or rhea above tbat of  the body, 
all of the he8t must be lost by vaporization of the moisture (meat) 
from the skin surface. br 'the air becomes more M d  (contains -re 
moisture), vaporization from the skin slovs dovn. 
tb. temperature is 95.P to 100°P, vith high humidity a d  little or no 
breeze, h u t  is retained vithin the body. It Is on such a day or, more 
c-nly, after a 8uccession of such days (a h u t  mve) th8t m e d i d  
emergencies due to b u t  are likely to occur. Such emergencies are 
clusified in three categories: h u t  cramp, heat anhurtion, and heat 
stroke. 

If air movement such 88 a breeze strike8 the body, 

Thus, on a day vhen 

4.1 HEAT CRAXPS 

Beat cramps usually affect people vho vork in hot environments end 
perspire a great d d .  Loss of salt from the body causes painful cramps 
of the leg, arm, or abdolrinal mwclu.  B u t  crampa also may result from 
drinking iced vater or otber drinlu either too quickly or in too large a 
quantity. Beat cramps generally occur during vork, but u y  appear hours 
later in some cases. 

4.1.1 Sy8ptolas 

The symptoms of heat cramps include the folloving: 

o !  
o Macle cramps in legs, ams. or abdomen; 

o Pain accompanying the cramps; 

o Profuse perspiration; and 

4.1.2 Emergency Cue 

decontuin8tIon corniderntiom (8-  Section 6) if tbe victim is coming 
from the hot tone. 
liquid such w Gatorde or its equivalent. 

alert for any indication of a more serious problem. 

Phce the victim in a cool location, obrerving rafety 8nd 

Give the person rips of vater or an electrolyte 

The victim should not require m e d i d  treatment but be 
Apply mud pressure to the 

muscle. 

4.2 EBATBXEAUSTIO# I 

Eat exhaustion occurs in individuals vorlring in hot environments 
d may be uaoci8t.d vith h u t  ctup~. E a t  axhwtion is cawed by 
the pooling of blood in the vessels of the s u n .  The h u t  is 

2 
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transported from the interior of the body to the surface by blood. The 
blood vessels in the skin become dilated and a large amount of blood is 
pooled in the skin. This condition, plus the blood pooled In the lower 
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 symptom of heat exhaustion are as follovs: 

o Pale clammy skin, 

o Profuse perspiration, 

o Generalized weakness, 

o Dirtiness, 

o Veak pulse, 

o Rapid and usually shallow breathing, 

o Unconsciousness, and 

o Appearance of having fainted (the patient vi11 respond to the 
same treatment that is administered in cases of fainting). 

4.2.2 Emergency Care 

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

cool vater, Gatorade, 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. 

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

B u t  stroke is a profound disturbance of the heat-regulating 
mechanism, rs8oci8ted vith high fever and collapse. Sometimes this 
condition ruults in convulsions, unconsciousness, and even death. 
Direct expoaure to sun, poor air circulation, poor phyrlcal condition, 
and advanced age (over 40)  bear directly on the tendency to heat stroke. 
It I s  a serious threat to l i fe  and carries a 20-percent mortality rate. 
Alcoholics are extremely susceptible. 

3 
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4.3.1 Symptoms 

Following are the symptoms of heat s t roke  (note the absence - of 

o Dry, hot, and flushed skin; 

pusp i r a t i on ) r  

o Sudden onset; 

o F u l l  and f a s t  pulse; 

o Dilated pupils; 

o Early loss of consciousness; 

o Body (core) t ~ p e r a t u r e ~ s  exceeding 10S.P; 

o Huscle tvitching, grwing in to  convulsions; and 

o Breathing deeply at f i r s t ,  later sh8llovly or even almst 
absent. 

4.3.2 Emergency Care 

Remember that t h i s  is a t rue  emergency, therefore, transportation 
to  a d i d  f a c i l i t y  should not be delayed. 
victim in a coal environment and remove 8s much clothi- as possible. 
-re an open airmy. 
vrapping the victim i n  a vet shoet or dousing the body with vater. If 
cold packs are a v 8 i b b l e ,  place them under the arms, around the neck, on 
the ankles, o r  any place vhere blood ves8els located close to the skin 
can be cooled.. Protect  the victim frorr injury during convulsions, 
especially tongue bit ing.  

In the mantime, place the 

Reduce body temperature promptly, preferably by 

Please note that in the case of h u t  cramps o r  h u t  e x h u t i o n ,  
C.tor.de or it8 equivalent is 8ugge8t.d 8s put of the treatment regime. 
The reason f o r  t h i r  type of l iquid t8frdmmt is t h t  such beverages 
vi11 return mch-nmeded e l e c t r o l y t u  to the  body's rpatom. 
t h e  e l e c t r o l y t u ,  body sys t em cannot function properly, ud the 
represented h u l t h  hazard vi11 be increased. 
are vorlring i n  ritmtionr vhere the ambient tupuaturu and humidity 
are high, and u p a c i d l y  in situ8tioru vhen levels A, 8 ,  d C of 
protective apparel  are required, the SSO must fol lov the  procedures 
listed be lwr  

Without 

Therefore, vhrn personnel 

o -re that d l  employees have su f f i c i en t  quant i t i es  of f l u i d s  
(Gatorade or its equivalent). Personnel should prepare ahead of 
time f o r  f i e l d  vork in h u t  strws envirar-unts by consuming 
extra f lu ids ;  
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o Ensure that frequent breaks are scheduled so that overheating is 
less likely to occur: 

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

o Cooling vests should be vorn if available. 

o NOTE: Taking salt tablets is NOT currently recommended. 

5.1 GUIDELINES FOR USE OF PROTECTIVE CLOTHING 

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

Ambient 
Temperature ("P) 

Above 90 

Haximum Wearing Time 
per Excursion (min) 

1s 

85 to 90 30 

80 to 85 -60 

70 to 80 90 

60 to 70 120 

50'to 60 180 A 

5.2 HEARTRATE MONITORING 

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

The "Brouha 

o During 8 3-ainute period, count the pulse rate for the - last 30 
seconds of the first minute, the 30 seconds of the 
second ainute, and the 30 seconds of the third minute. 

o Double the count. 

If the recovery pulse rate during the last 30 seconds of the first 
minute is at 110 bcats/minute or less and the deceleration betveen the 
first, second, and third minutes is at least 10 beatshinute, the 
vork-recovery regime is acceptable. I f e m p l o y e e O  s rate is above 
that specified, a longer rest period is required, accompanied by an 
increased intake of fluids. 

5 



5.3 HONITORIIUG PERSONNEL ECDY ~ E R A T U R E  AND BLOOD PRESSURE 

When personnel are in respiratory protective gear for extended 
p.riods, or vhen air tewperatures are very high, the mitoring of body 
tuperature urd-blood pressure is mother vay of checking for syaptou 
o f  heat stress. Careful rdbrr.lrce to existing did guidelines could 
identify an individual vho may not have fully stabillred and therefore, 
is not ready t3 continue vorking in the hot zone. 

Air temperature and relative humidity are the tvo most Important 
musurements for detemining tha likelihood that a heat stress situation 
vi11 occur. 
tbenrome ter . The reading caa be achieved using both a dry and vet bulb 

6 DEco#TAnINATION 

Aa in ocher medical emergencies, decontuirution should proceed as 
normally as poS8ibh vitbout contributing unduly to the victim's stress 
or Injury. 
he or she is ta&n from the bazudotu zone. 
dvays in effect and backup prsonn.1 should be 8vaihble at the 
decont.sin8tion station to either suit up and assist in extraction or to 
help decontaminate and undress the rtictlm. If othor serious injuries or 
more life-tbi-eatedng conditions exsat, d the victim cannot be 
disrobed or dccontamimted completely, the victim (or contaminated 
portions) should be vrapped In plastic (or other protective material) 
for his or her o m  safety w vel1 as the safety of ambulance and 
hospital personnel. 
victim's being further overheated. 

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

Carefully avoid action that vould result in the 
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None of the information contained in this Ecology and Environment, 
Inc. (E 6 E), publication is to be construed as granting any right, by 
implication or othervise, for the manufacture, sale, or use in 
connection with m y  method, apparatus, or product covered by letters 
patent, or as insuring anyone against liability for infringement of 
letters patent. 

Anyone vishing to use this E i E publication should first seek 
permission of the company. 
ensure the accuracy and reliability of the data contained in the 
document; hovever, the corpany u k u  ao representation, varranty, or 
guuantn in connection with this B i E publication and hereby expressly 
disclaims any liability or responsibility for loss or damage resulting 
f r a  its use; for any violation of.any Federal, State, or municipal 
regulation vith vhich this E i E publication may conflict; or for the 
infringement of amy patent resulting froa the use of the E 6 E 
publication. 

Every effort h u  been d e  by B & E to 
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This document is meant to be used in conjunction with E L E SOPS 
for field operatiom and hazardour vast. site operatiom, .ad 
incorporates by reference all the safety precautions required therein. 
It rpecifically addruses the functions and ruponsibilitiu of 
prr8Onnel vorking on or around drilling op.ntionr. 

E & B personnel are frequently required to vork in the field vitb 
drill rigs, taldng so i l  and rock suplu, inst8lling piesometers, and 
monitoring vells. Rto gmed situation8 discu88.d sepmtely are the 
supervision of Subcontract Drillers by E & E, and the d i n c t  operation 
of B L B's  ovn drill rig by our per8oxme1. 

2 OP-TIQII OF DRIcLLI[Nc B0UIP)IENT BY E & 1 

2.1 RESPONSIBILITIES AND AUTHORITY OF SITE SISPETI OppfcKll 

The duties of the Site Safety Officer (SSO) on drilling sites are 
the 8- as in other typu of operati- vith the exception of the 
increased emphasis on the hazards unique to drilling vork. 
details specific drilling concerna of 8n SSO. 

This section 

E & B personnel are restricted from the borehole a r m  during active 
drilling. 
restricted from the borehole area by ...M of a "super exclusion zone" 
deliauted by placing a 4- by 8-foot sheet of plymod over the borehole. 

2.2 

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

RESPONSIBILITIES AND A v r a o R I T I  OF E 6 E DRILLER 

At the beginning of each vork day, the E L E driller mast inspect 
the rig to ensure the following components have been properly inspected, 
maintained, or replaced, or procedures have been perfomedr 

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

Kill svitchea tripped and operation verified; 
Chin guards in  place; 
Belt gu8rd8 in phce; 
Belts set to proper tension (visual); 
Loose belts; 
Presence of any fluid leaks; 
Any damaged hoses, cables, ropes, chins; 
Control pawl is clean; 
Control lever functions labeledi 
Pressure relief valvea function; 
Cathead free of rust and grease; 
Cothead grooves less than 118 inch in depth: 
All tools in proper vorking order: 
Bin leveled and stabilized8 

o Ch&k for veld CM&S in &t; and 
o Safety hooks operational. 

1 
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The Driller vi11 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 vi11 be leveled using jacks or stabilizers. 

Rig engine vi11 be in neutral when not actively turning augers. 

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

Rig engine key will be properly labeled. 

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

All equipment will be properly lubricated. 

Tools will be used only for their intended purpose. 

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

All lift hooks will have jav clasps. 

Fire extinguisher vi11 be staged at rear of rig. 

Rig will not tie moved vhen mast is in raised position. 

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

A l l  unattended drill holes will be covered. 

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

No refueling will be permitted while equipment is running. 

2 ,, , r ; ,  



The Driller has authority to direct personnel vithin the area vtrile 
drilling operations are in progress. 
around the auger and borehole is reatrlcted by the "supr exclusion 
zone" delineated by the 4- by &foot 8heet of p l p ~ o d  cantered over the 
borehole before drilling. 
penetration of the augers. 
any time vhile drilling is actively undemy. 

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

Access to the hazardous area 

A large bole cut in tbe plyvood allws 
No personnel are dloved in this zone pad at 

Eou8ekeeping around the rig is tbe responsibility of the Driller, 

2.3 RESPONSIBILITY AND A m o B f T I  OF OTBBB E 6 B 

E & E personnel vorking at a drilling site must act aa support to 
the Drilling Team by providing any necessary support fuactioar; however, 
it is important that personnel are careful not to interfere vith the 
drilling process. 
exclusion zone" vhile drilling is unclemy. If an B & B crew member 
recognizes an unsafe condition in the vork uu or on tk rig, be should 
bring it to the attention of the SSO and Teaa Leader, if it is 
not resolved in a timely manner. 
hazardous, team members have the option to contact their R ~ o M ~  Safety 
Coordinator (RSC) or Corporate B d t b  and Safety in Buffalo. 

It is the reaponslbillty of all E & E personnel to carry their 
i s d  nondisporable gear, including hard hat, face shield, respirator, 
steml-toed boots, eyepiece inserts, safety glasses, end appropriate 
outerwear for the expected climate. 

Personnel are restricted from approacbing the "super 

If conditions are still deemed to be 

A l l  personnel should be ware of emergency facilities, egress 
routes, and special medical condition8 of their team memkrs. 
all E & E field vork, the buddy system is to be enforced. 

As vith 

3.1 E 6 E S T B S I S P E R O F F I C E B  

In addition to haic Health .ad Safety Training and other OSHA 
nad8ted training, first aid, CPR, md necessary training in field 
monitoring of P.r80n11d, an SSO should bave previously worked as a team 
w r k r  on field drilling projects in order to have a vorking ltnovledge 
of tbe drill rig and its iaberently hazardous nature. Fllwre monitoring 
iacrtruwntation is to be used, the SSO must be properly trained prior to 
field vork. The SSO must have an understanding of the hazards of heat 
and cold stress, their associated symptoms, and proper vork 
modification8 to protect field staff from potential injury. 

3 
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3.2 E 6 E DRILLER AND HELPER 

The E i E driller and helper shall have taken and passed the basic 
40-hour Eealth and Safety Training as prescribed by B 6 E and mandated 
by OSEA. They shall also meet the other minimum requirements for field 
vork including medical approvals and respirator fit test. 
previous experience and training, the Driller will be critiqued by the 
E & B Drilling Team upon employment vith E 6 E, by performing various 
types of drilling. 
vhcther additional training or apprenticeship vi11 be required before 
alloving 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 vell as receive rig-specific 
training on the equipment, before being permitted to act as a Driller 
again. 
drilling training school program. Folloving successful completion of 
such a course, the Driller's Helper vi11 be observed on sites for a 
period of approximately 6 months, during which time he or she will vork 
on several drilling projects performing assorted types of drilling. 
B 6 E Drilling Team will determine, based on these field observations, 
vhether additional training is required for this individual. 

Based on 

This reviev vi11 be the basis for determining 

The Driller's Helper position requires prior attendance at a 

The 

3.3 OTEER E 6 E DRILLING PERSONNEL 

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

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 Iiealth and Safety Training as 
prescribed by OSHA 29 CPR1910.120. 
trained to use the level(s) of respiratory protection required onsite. 
Certification of training by the Subcontractor shall be required as a 
deliverable included in E 6 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 SUBCONTRACT DRILLERS 

4.1 RESPONSIBILITfES AND AUTBORITT OF SITE SAPETI OFPI- 

The responsibilities of the SSO at a drilling site where 
subcontracted drillers are used include the follovingt 
penoaa.1 moaitoring, and personnel protection. 

i t a  on the folloving chdist: 

rig inspections, 

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

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

If 

The u t  must be located at laut 25 f n t  from any overhead or 
underground utility lines. 

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

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

A geophysical survey (electrongnetic or ground-penetrating 
r8dar) or a reliable site history mst be obtained to verify 
absence of buried Obrt8ClW, tanks, or druu. . 

A first rid Ut and filled e y w h  must be readily available. 

A fire extinguisher should be charged to the proper pressure and 
st.g.d at rear of rSg during drilling. 

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

A lihline or safety belt must be 8vailable if mast climbing is 
necessary. 

The Site Safety Plan (SSP) must be posted vith emergency phone 
list and u p  of hospital route. 

A "super uclurioa zone" n u t  k established around the 
borehole, d a g  8 4- by 8-foot sheet of plyvood. 
area vi11 be entered during active drilling only by the Driller, 
except in -cy situations. 

any of these i t m  need replacwent or repair, the SSO must make 

This defined 

necessary arrangements and later verify that repair or replacement is 
sufficient before actual drilling begins. Working together, the SSO and 
the driller should verify that the rig has been checked against the 
O~.rator~s checklist. 

2 0 0 0 T G 9  
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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., "U, OVA). Noise monitoring, like heat 
stress monitoring, is employed where appropriate. If the SSO believes 
additional monitoring devices beyond the directive of the SSP should be 
employed (e.g., Rad Mini, Hini Ram), it is his or her responsibility to 
obtain this equipment with the cooperation of the RSC or the Corporate 
Health and Safety Group, from the nearest E & 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 !n the equipment log or SSO log. 
Adequate supplies such as breathing air, drinking liquids, and 
calibration gas must be maintained. 

Day-to-day operations, as vel1 as 

E & E personnel are forbidden from entering the "super exclusion 
zonet1 around the borehole while the rig is actively drilling. 
must not attempt to take air readings in or around the auger while in 
use, nor are cutting samples taken vhile the auger is in motion. 
02/explosimeter should be set up if possible for unmanned (alarmed) 
operations at the rig using an extension hose to continuously draw 
samples from the borehole area during drilling operations. 

The SSO 

An 

The SSO has the ultimate authority over the Subcontractor vith 

The SSO should hold informal site safety briefings at the 

regard to vhether vork practices meet the requirements of the SSP. 
Shutdovn of vork or restriction of personnel are options available to 
the SSO. 
start of both field vork and daily vork shifts throughout the course of 
the project. 
provide properly trained and outfitted staff, the SSO should verify 
verbally at the start-up meeting that the field staff has necessary 
respiratory approval and OSEA-mandated training, especially on hazardous 
waste sites. Site safety briefing topicsT.as vel1 as attendees, will be 
recorded in the site safety log. 

Although E & E contractual1y.requires Subcontractors to 

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

Personnel arriving for vork 

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

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

o Reat and cold stress bazards; 
o 'Super utcluion gone' around borehole; and 
o Warnings to Subcontractors .bout hazards of climbing the mast 

without safety belt and otber equipment. 

&cause h u t  stress is 8 constmt threat during varm treather, the 
SSO is responsible for detcmlaiag vhether conditiolu are unsuitable for 
uork. 
80difiC8tiOn8, cooling vats, and otber coolhg .+tluT tbe SSO M y  
decide that vork should not continue. 
thtwgh blood pressure and oral temperature chedu will be detenined by 
the SSO with assistance from the RSC and Buffalo Health 4 Safety 
staff, if necessary. 

Where workers cannot wrk with the assistance of w t k  

The need for worker monitoring 

The SSO vi11 be responsible for shutdown of the drilling operation 
if electrid s t o m  are in the site Uea. 

#o refueling operations vi11 be performed until rig engines are 
shut dovn. 
spring-loaded, OWFH-approved gas cam constructed of metal or 
polyethylene. 

Hotor furls sbould be stored urd dispensed from 

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

In'lnstancu where a 

4.2 RBSPONSIBIIJTIES AND AUTBORIT I  OF OTBEB B & B PBRSOESNEL 

. 

SSP and the direction of the SSO. Because the SSO cannot be in all 
places at all times, the crev should observe the Subcontractors and 

Team Leader .bd SSO any mfety-related issues that are unresolved. 
locluded are mcb details as drwsout, site functions, urd 
decontamination. It is important that the SSO be involved so that 
proper log entries CUI be d e .  

ilutrummtation to subcontractors. 
up SO that E & H personnel and sub~0atr8~tor~ share the s u c  ndable expe 
supplies. 

All E L E personnel on site are required t o  follow the terms of the 

Condition Of their qpfplrnt 8t 811 tiW8T .ad report i.wdi8tdy to the 

B L B, aa policy, d o e s  not provide safety equipaent or monitoring 
Son projects, hovaver, u y  be set 

B L B personnel are forbidden from approaching augers during 
drilling. Activities at the borehole, such IS sampling, require that 
m i m t  bc 8tOpPd. 

-\ 
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5 GENERAL DRILLING SITE SAFETY CEIECKLISTS 

5.1 SAFETY CHEQufSTS FOR SPECIFIC TYPES OF DRILLING ACTIVITIES 
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SOP-REALTR AND SAFETY ON DRILLING RIG OPERATTONS 

5.1.1 

0 

0 

_. 

0 

0 

0 

0 

0 

0 

0 

0 

General Drilling Site Safety Checklist 

All E & E drilling personnel vi11 have read and understood the 
t a m  of the B i 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. 

0n)y approved Drillers vi11 remain in proximity to the borehole 
during drilling, and an approximate 4- by 8-foot "super 
exclusion area" will be established around the moving auger at 
all times. No personnel, except the Driller and the Driller's 
Relper, vi11 enter this zone during drilling. 
issue warnings t o  those personnel who breach this zone. 

The SSO vi11 

Continuous O2/explosimeter monitoring at borehole using remote 
sampling hose will exist at all times. 

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

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

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

Appropriate personnel protective equipment (based on hazards 
usociated vith assumed vel1 contaminants) will be vorn as 
directed by the SSO and the SSP. At a minimum, steel-toed 
boots, hard hats, and face shields v i l l b t n  during any 
active drilling. 

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

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

a' 
I , I '  
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a 
Electrical storms vithin hearing range of the job site vi11 
signal vork termination until the SSO and T c u  Leader notify 
personnel othervise. 

The local utilitiea should be contacted prior to drilling so 
that their lines can be 1ocat.d and flagged. 
close proximity may involve isolating utilitp lines (i.e., 
shutdovn and inerting of gu lines). 

Vhen buried druu or other material are suspected, a full survey 
of the drilling zone is required us i4  appropriate 
instrumentation prior to ground breaking. 

Only trained, experienced staff vho have studied proper drilling 
methods and served as a Eelper under an experienced Driller vi11 
operate the cathead. 

Situations of 

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

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

A daily 

5.1-2 Rotary and Core Drilling 

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

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

- Rods and bit should be open and clear. 

- Water svivels and hoisting plugs should be lubricated and 
checltcd for "frozen" b r u i m  before use. 

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

- Tbe capmcitiw of hoist8 and sheave8 should b. checked 
w i n s t  the anticipated veight of the drill rod string, in 
addition to other expected hoisting loads. 

- A l l  ho8er to and from the pump should be checked for properly 
installed couplings; couplings should be secured vith locking 
devices on "quick connect" fittings or v i n  on 
"Chicago-Stylea couplings. 'e 

I 
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- Eoses should be inspected daily for deterioration and 
leakage, and replaced if needed. 

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

Only the Operator of the drill rig should brake or set a 
manual chuck so that rotation (of the chuck) vi11 not occur 
before removing the vrench from the chuck. 

Drill rods should not be braked while being lowered into the 
hole vith chuck javs. 

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

If a string of drill rods are accidentally o r  inadvertently 
released into the hole? do not attempt to grab the falling 
rods vith hands or a vrench. 

In the event of a plugged bit or other circulation blockage, 

the obstruction should be relieved or bled dovn before 
breaking the first tool joint. 

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

the high pressure in the piping and hose betveen the pump and I 

If work must progress over a portable drilling fluid (mud) 
pi.t9 do not attempt to stand on narrov sides or cross 
members. 
fitted, cover panels strong enough to hold drill rig 
personnel. 

The mud pit should be equipped vith rough-surfaced, 

Drill rods should not be lifted and leaned unsecured against 
the mast. Bither provide some method of securing the upper 
ends of the drill rod sections for safe vertical storage, or 
lay the rods dovn. As previously stated, hardhats, 
steel-toed boots, safety glasses, and vork gloves are to be 
vorn during such vork? 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 vire brush. 

, '  
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Check the cathead periodically, when the engine is not rtinning, 
for rope ve8r grooves. 
greater than 1/8 inch (3 m), the cathud should be rephcd. 

Always use a clean, dry, s d  rope. 
"graba the cathead m d  caw. drill tools or 0 t h  item8 to be 
rapidly hoisted to the top of the .Ut. 

Should the rope #graba the cathead or otbervbe become tangled 
in the drum, reluse the rope rad s o d  .II appropriate alarm for 
all personnel, including the Operator, to rapidly b.ck avay and 
stay clear. 
hoisted to the sheaves at the top of the mast, the rope vi11 
often break, releasing the tools. 
stay clear of the drill rig until the Opentor can turn off the 
drill rig engine urd initiate other appropriate 8CtiOnS to 
release the tools. The Operator should carefully mtch the 
suspended tools, quickly backing avay after turning off the 
engine. 

Chemicals CUI cause deterioration of the rope that m y  not be 
visibly detectable, thus the rope should alv8ys be protected 
from any chemical contact. 

Never vrap the rope from the cathead (or urp other rope, vire 
rope, or cable on the drill rig) around a W, vrist, arm, 
foot, d e ,  leg, or any other part of the body. 

Alvays maintain a minimum of 18 incbcs of ch8rance betvccn the 
operating h.rd and the catbard drum vb.n driving samplers, 
wing, or other tools vith the cathad and rope method. Be 
avare that the rope .dtt.nccs t m r d  the cathead with each h n r  
blov 88 the sampler or other drilling tool advances into the 
ground . 
Do not use more rope wraps than are required to boirt a load. 

If a rope groove f O N  to 8 depth 

A vet or oily rope my 

If the rope ngr-absn the cathud 8nd tools are 

If the rope d o u  not break, 

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

Position dl otber hoist 1- to prevent contact vith the 
operating catbed rope. 

When using the cathud and rope for driving or bdc-driving, 
make sure that all threaded connections are tigbt, vhile staying 
88 far amy 8s pos8ible from the b m e r  i-ct point. 

The cathead Operator must be able to operate the cathud 
standing on a level surface vitb sound, firm-footing conditions, 
vithout distraction or disturbance. 

I1 
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5.1.4 Continuous-Flight or Hollow-Stem Augers 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

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

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

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

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

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

Keep one hand on the clutch or the rotation 

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

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

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

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

Whenever possible, use tool hoists to handle auger sections. 

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

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

12 
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o Vhen rotating augers, stay clear of the rot8ting auger and other 
rotating components of the drill rig. 
around a rotating auger. 

o Use 8 long-handled shovel to move auger cuttings amy from the 
auger. 
the auger. 

0 Do not use hands to de811 rOt8ting augers when removing augers 
from the ground. 

o The use of vire line hoists, vire rope, and hoisting hardvare 
should conform to stipulations developed by the American Iron 
and Steel Institute Wire Rope Users thnu8l. 

Never reach behind or 

Never use your haads or feet to move cuttings atmy from 

s. 1.5 

0 

0 

0 

0 

Use of Wire Line Roists, W i r e  Rope, and Eoisting Eq uipnn t 

All vire ropes and fittings should be visually inspected during 
w e  and thoroughly impected at laut once a vwk for abrasion, 
broken vires, vur, reduction in rope diameter, rduction in 
vir. diurtar,.fatigue, corrosion, damge from heat, improper 
vuving, jaming, crushing, bird aging, kinking, core 
protrusion, and dange to lifting -e. All re&ted 
equipment muat conform to studrrds 88 utabli+hod by the 
American Iron and Steel Institute Wire Rope Users krnul .  Vire 
ropu should be replaced vhen inspection indicates excessive 
d8m8ge according to the Wire Rope U8ers H8nud. All vire ropes 
vbich have not been wed for a period of 1 month or lore should 
ba thoroughly inspected before being retuned to service. 

End fittings and connections consist of spliced eyes and various 
manufactured devices. 
connections should be installed according to the man~facturer~s 
inatructions and loaded according to the manufactur~r~s 
specif iutlons. 

All manufactured end fittings and 

If a ball-bearing tm hoisting svivel is used to hoist drill 
rods, svinl bearings should be inspected .bd lubricated daily 
to ensure tbat the svivel freely rotates under load. 

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

If drill rods should slip back into the 

13 
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m P-HEALTA AND SAFETY ON DRILLING RIG OPERATIONS 

H & S, T RAINING 2.7 I JANUARY 1990 

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

The number of parts of line should never be 

Vire ropes must be properly matched vith each sheave-if the 
rope is too large, the sheave vi11 pinch the vire rope-if the 
rope is too small, i t  will 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 vhen angle hole drilling). 
hoists to pull objects avay from the drill rig; hovever, drills 
up be moved using the main hoist if the vire rope is spooled 
through proper sheaves according to the manufacturer's 
recommendations. 

Do not use tool handling 

When stuck tools or similar loads cannot be raised 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 avay from the vire rope. Do not attempt to use 
tool hoists to pull out a mired vehicle or drill rig carrier. 

Hinimize shock loading on a vire rope--apply loads smoothly and 
s t eadi ly . 
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. 

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

Always vear gloves when handling vire rope. 

Polloving the installation of a ncv wire rope, first lift a 
light load to allow the wire rope to adjust. 

14 



Never carry out hoisting operations vhen veather conditions are 
such that hazards to personnel, the public, or property are 
created. 

Never leave a load suspended in the 8ir vhen the hoist is 
unattended. 

Never hoist 8 load over the hud .  body, or feet of p r 8 O n n C l .  

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

Replacement of vire ropes should conform to the drill rig 
unufacturet's specifications. 



SOP-REALTH AND SAFETY ON DRILLING RIG OPERATIONS 
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6 REFERENCES 

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

Diedrich D-SO Safety Hanual. 

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

Vire Rope Users Hanual, American Iron and Steel Institute. 



-4 -' HYDROCHLORIC ACID, 37% 
Ln ICATION; 

Sponymc MudrlkIcld 

Pormulr CAS No.: 7647010 

Mdccubr Wclght: 36.46 (IlCl) 

Chcmkrl Po~nrulr: Ila 
Ilnurdws Inprdknu: I lydqen  chloride 

IONARY MEASURES 

OENCY IF1 RST BLg 

In case d ccmtut. hmcbktcly h h  &in M eyes d h  p k r l y  d 
water for at kast IS minutes. I( wrilwcd, IXJ NO I' INUUCI! 
VOMfllNOl 
Give large qumtilies d wlcr or milk if milable. Never (ivc 
anything by m l h  10 m unconscious p c m .  I f  inhaled, remove IO 

fresh rir. I f  nol brerlhing. glw mlif&iDl nrpirolbn. If 
breaching is difficult, d.r omen. In a11 CDSCI call I 
physician. 
Stif3 SeCnON S. 

DOT l l w r d  Claw: Corrosive M~terirl 

NFPA Itrtln(tr: IIerlth: 3 Flammability, 0 RcKI/V/I~ 0 v 

Eflcclivc Dale: 09-10-86 Supersedes 08-21-85 HYDROCHLORIC ACID, 37% 



3 Inbmlrthm 

E 
T 

~ m d u e l  Inhalatba d npon can C ~ U K  coughin&. choking, 
Inflamation d lk rae, thnwl, and upper nipinlory IM. 
Inhalation d hither mmccnlnlions may c a u ~  lung damage. 

Inpsllon: 
Conorin1 SwalWng hydrochloric acid con cause immediate p i n  
and bums d the mouth, thnul, clophagus and gasldnlcstinal 
mc1. May cauw nausea, nrmiting, Bnd diarrhea. 

Sldn Conlack 
corrorhnl Cm caw ndnur, pin, and sewn skin bums. 
Comntnted cdullonr muse deep ukcn and discolor skin. 

Eye COntW. 
COnair t l  Vapors arc lmtaling and may cause damage to the 
e p .  Spluhu may cauw severe hums and pcnnrncnt eye damage. 

Chronlc E l p u r r :  
Lon~icrm c.paurc io coMcntnlcd npon may c a w  cnnion d 
teeth. h g  t e r n  erpaura seldom w u r  due lo the conorivc 
proper~iu d the acid. 

. 

A ~ v m I l o n  d Prc4rt l rg Condlllonr: 
Petsons witb pKd i I i n8  akin disorders or cyc disease may he 
mom suwcptiblc to the cllcc~r of thii substance. 

p. RRSI’AIQ 

Inhmlmllon: 
I t e n o n  lo fresh air. I f  not bnalhiag, gin rrt ikial 
respintion. I f  bKaIhin# k diNiilt, giva oaygen. all a 
physician. 

Ingerllon: 
DO NOT INDUCB VOMmNOl Gin large quantities d 
water or milk U mkbk. b r  anything by mouth to 
an unconsc.ious pcn~n. Get meJkal ittention immediately. 

Sun Exposum 
In caw dcontwl, Inmcdklcly flab skin with plcrly d *Iter 
lor at kul 1s &UlU rrLlk ICmOdng co#IlB~iMlCd &thing 
end rhou. Wash ckrldy bdolr nu(+. lhmughly ckan shoes 
belore reuse. Gel mcdkal rltcatkm immediately. 

Wash eyes with pknly d water lor at least I S  minuter. lilting 
h r  and upper c y e l k  ocrrsionally. Gel medical allenlion 
immediately. 

. Eye Exposure: 

On1 n t  LDW. 900 ng& (Ilyddrochlodc acid 
concentrated) Mutation d c r r a n s  cited. 

N 6 - m l h m  

Alrbornc Eiposun Unlla 
- 0 S I l A  Penniuibk Expocure Umil (PEL): 
5 ppm ai l ing 
-ACGIII lhnshdd Umil V ~ U C  WV): 
5 ppm Ceiling 

7 s- 
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Mallinckrodt 
Material Safety Data 
Emergency Phone Number: 314-982-5000 b i a u i w w .  I*.. kkue  ~coduco Division. r.0. BO# b:. rub, a~ 41011. I 

2 

ISOPROPYL ALCOHOL 
PROD U C r m F I  CATION; 
Synonymr: 2-propanol; scc-propyl alcohol; isopropanol 

Fonnulr CAS No.: 67630 

Mdeculrr Weifit: 60.10 

Chemical Formula: (CH3)z CIIOII 

hzardous Ingredients: hl applicable. 

WMhINCI M W L E  UQUID. IUIUlNL IF 
E W U W E D  OR IWIUUD. Amcfs CENTRAL NERVOUS 
SYSTEM. CAUSES IIUITAllON. 

Keep ammy fmm kat,  sparks and flame. 
Kcep container c l o d .  
UH with adcqur~e nntilalion. 
Avoid bmthlng vrpor. 
Wash thoroughly oflcr handling. 
Avoid contacl with eyes, sun and clothing. 

If mllawcd, give water to drink. Induce vomiting if  mcdkal help 
k no( hmdbdy a*. k n r  g h  M y l h g  by mouth IO 
unconscious person. If inhaled, remove lo fresh air. If no( 
breathing, give arlificial respiration. I f  breathing difficult, 
give orygen. In case d contact, immediately flush skin or cycs 
with plenty of n l c r  for at least 1S minuter. In all cases call a 
phpiciaa. 
SEE SECllON 5. 

DOT Huard Class: Flammable Liquid 

- 
Appearance: Clear, colorless liquid. 

Odor. Rubbing akohd. 

Solubilily. Infinite In water. 

Boiling Point: W C  (IWP). 
Melting Fdni: 49Y (-1WF). 

Vapor Deadly (Air- I): 2.1 
Vapor Prccrum (mm HE): 33 Q W C  (WF) 
Evapontion Rate: (n-BUAC - 1) 2.83 

specirk  pit^. an 

2 F l n r n d n I n C o r m l ( I 0 n  

Fin: 
Flamnubh Liquid 
Mpdac: lrc (53T). (clorcd cup). 
Autdplllaa tempenlure: SPPC (Iwp). 
naramabk limits in air, % by d u n e :  
lek 2.0, ucl: 12.0. 

Explosion: 
Abovc mash pdnt, vrpor-oir m h u m  am c x p k r k  within 
flammable limits nofed above. Coatwt with urong oxiducn may 
cause f i l e  or cnpbim 

Flrc Extlnguishlng Mtdlrr 
Wakr cpmy, dy cbcrakrl, ~lcabol form, or crrbon dioxide. 
Water spray may be wcd IO keep fin cqoccd conlainen cod. 
Spcclal Information: 
In the cvtnt of a fire, w a r  full prolcctive clothing and 
NIOSlbapprovcd sclfconlaincd breathing apparalus with full 
facepiece operated in Ihe pressure demand or olhcr poritivc 
pressure mode. Water may be used to flush spills awry from 
eqosures and IO dilute spills to non-flammable mlrlures. VapotS 
can b along ruflarcs to distant ipilh source and flash 
hack. 

Hrurdour Dcoomposltbn Pducts: 
To& pw d npon rub u arbaa nomrxidc may k rckarcd ir 
a flm lovdving bopropyl rtcobol. 

Hrurdour Polpcriutlon: 
Will nol occur. 

NFI'A Rntlngs: H c a l ~ h  1 Flrnimabilitr 3 Reactivity. 0 

Eff!:clivc W e :  07-13-87 Supersedes 09-U-85 ISOPROPYL ALCOHOL 



Mallinckrod t 
Material Safety Data 

a 
2 
il 
e 
4 
0 

f 
i 
5- 
5 
E 2 
? 
5 

?: 

9 

f 
.- 

Emergency Phone Number: 314-982-5000 Malliackrodt. IK.. kkacc Rod- Division. P.O. Boa &I. h i s .  K Y  11061. 

ISOPROPYL ALCOHOL 
p p  
Synonyms 2-pmpnol; KC-propyl alcohol; isopropanol 

Formula CAS No.: 67630 

Molecular weight: 60.10 

Chemical Formula: (CHJ)~ CllOll 

hardour Ingredients: Not 8ppliCclbk. 

PRECAUnONARY MEASURES 
WARhlNGl FLAMMMLE LIQUID. I W l N L  IF 
S W U W E D  OR INIULtD. AFFECTS CENlRAL NERVOUS 
SYSTEM. CAUSES IRRITATION. 

Keep aray from hut, sparks and flame. 
Keep container closed. 
Use vilh adcquatc ventilation. 
Avoid brulhlng vapor. 
Wash thoroughly after handling. 
Avoid contact with eyes, skin and clothing. 

EMERGENCY /FIR ST AID 

Ifswallotvcd, give water to drink. Induce vomiiing if  medical help 
is no1 immcdialcly available. Never give an)l@ing by mouth lo an 
unconscious pcmn. If inhaled, remove IO fresh air. If not 
breaihing, give ar~ificial respiration. If breathing is difficult, 
give ohygen. In case or mnlact. immcdialcly flush skin or eyes 
with plcnly ofvrtcr for at kart 15 minuter. In all cbses cal l  a 
phpician. 
SEE SECIlON 5. 

DOT Hazard Class: Flammable Liquid 

SECTION1 Phvs lcal D a h  
Appearance: Clear, colorless liquid. 

Odor: Rubbing alcohol. 

Solubility; Infinite in water. 
Boiling Point: 82T (leCrr). 
Melting Point: -%pC (-l28.F). 
Specific gravity. 0.79 

Vapor Density (Air- I): 2.1 
Vapor Pressure (mm Hg): 33 @ W C  (0 
Evaporation Rate: (n-BUAC - 1) 2.83 

SECrlON 2 

Fire: 
Flammable Liquid 
11arhpoint: 1TC (53.F). (closed cup). 
Autoignition tcmpcnturc: 39!K (7WF). 
Flammable limits in air, %by volume: 

Fire a nd E-s ion Idstmale, i n  

Icl: 2.0; uel: 12.0. 

Explosion: 
Above flash point, vapor-air mhtures arc explosive nithin 
flammable limits notcd.above. co11l8cl with strong oxidizers may 
cause fire or explosion. 

Fire Extinguishing Media: 
Water spny, dry chemical, Dlcohd form, or carbon dioxide. 
Waicr spray may be used lo keep fire exposed containers cool. 

Special I nrormatlun: 
In the cvcnt of a fire, WC81 full prolcctivc clothing and 
NlOSH-approved self-contained breathing cpparatus with full 
farepiece opcraicd in the pressure demand or other positive 
prosure mode. Walcr may bc uscd to flush spills away from 
cxpsurcr and to dilute spills to non-flammable mixtures. vapors 
can now along surfaces lo distant ignition source and flash 
hack. 

ON 3 Rerrtivltv D a h  

Sbbilitr: 
Stable under ordinary conditions of use and storage. Ileac and 
sunlight a n  amtribute to Instability. 

Haurdous Decomposition Products: 
To& p u s  and npon such as arbon monoxide may be re lea~d i r  
a T i  ioMhring iropmpyl rkobd. 

Hazardous Pol)msrfzation: 
Will ao( occur. 

Incompstibllltlcr: 
Hut,  tlrmc, stmq oxidKen. ~ctrdchyde. chlorine, clhylcnc 
oxide, hydmgen-palladium combination, hydrogen peroxide-sulfuric 
add mmbinrtion. p w i u m  ten-butolddc, hypcxhlorous acid. 
lsocpnaty nitdorm, phosgene, oleum and perchloric arid. 

SECIION 4 I#sk&DIII D i s w r r l  lnlnrmallaq 

Rem- a11 souma d ignition. Ventilate area of leak or 
spill. Oun-up pcnonncl require protective clothing and 
rerpinto~ protcrckn from npon. Small spills may k 
absorbed MI papi towels rnd cnpontcd in I fume hood. alar 
enough time for fumu to dar hood, then ignite paper in a 
suitabk kcrlkn n n y  fmn combustible materials. Conlain and 
recover liquid for rcclamrtion wbcn parsibk. brger rpillc 
and kt rues a n  be d l c a e d  as hazardous MSIC and rlomircd 
in a suitable RCRA approved combation chamber, or abrorbcd 
with mmiculitc, dr). sand, carch or similar matenal for 
disposal as hrurdous waste in a RCRA approved facility. 

Ensure compliance vilh local. state and fcdcral rcgulationr. 

N I T A  Ilntings: tkal th 1 Flammability: 3 Reactivity. 0 

Eff!:clivc Date: 07-13-87 Supersedes W-13-85 ISOPROPYL ALCOHOL 
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4 NITRIC ACID, 70% 
- 

IDWFICATION; 

TlONARY 

In ULC d miad, immcdiatcly nush skin or eyer with plenty d 
water for at leut 15 minutes. I f  m l l ond ,  DO NOT INDUCE 
VOMmNOl O h  large qumtitiu of n t c r  or milk i f  available. 
Ncvtr giw anyhing by mouth to an uncon~~bur penon. I f  inhaled, 
r e m  to rrrsh air. I f  no( breathink &e artificial 
nrpiration. If bnarhln8 is diffkult, dn o w n .  In a11 cases 
call a physkirn. 
SEE! SeCnON 5. 
DOT lluard Class: Oxidizer 

, 

Ab 
NFI'A Ratlnes: Ilcalth: 3 Rammabilitv. 0 Rcacliviiy: 0 Other: Oddircr 

Elfcctivc Pate: 10-21-86 Supersedes 09-04-85 NITRIC ACID, 70% 



E k d k  Date: 10-21-86 Superseder 09-04-85 
- 

NITRIC ACID, 70% 

Ilycrlloa: 
DO NOT INDUCE VOMmNOI O b  Lrgc qurntitkr d 

an u- pcnao. OcI d M  atlentloo immcdirtcly. 
nl t r  01 A I L  l f ~ H & t & .  w r  d~ Mflhhg m t b  to 



Emergency Bone Number: 314-982-5000 Ml)linrhd. he.. k k r e  horkwls Division. P.O. Uur M. Puis, KY 4)011. 

NFPA W.llacr: Ilcrlth: 

Effective Dale: 11-03-85 Supersedes 04-01-85 
llammabili~ y. 

- 
SI8WIII)F 
SIabk under ordinary randitions d UIC and r ton~e.  Very 
hypuopk. CU rbwly pkk up moirlure from air and rurlwilh 
carbon dioridc fmrn air IO form d i u m  crrbonaic. 

* 

4 I#- 

Reactivity. 1 

SODIUM HYDROXlDE 



s 1- 

Isbalallon: 
Remove IO fresh air. If not brrathing, give artificial 
rcspinfion. If brutbing I8 diffii lt, give oxygen. Call a 
physician. 

Ingerlloa: 
DO NOT INDUCE VOMmNGl O k  large quantities d 
water or milk If nnhbk. NMI &e anything by mouth lo 
rn uIIcD(uCJ0w percon. Ocf ncdiui  attention immcdiitcly. 

In UK dcwtact, Immediately flwh skin with plcnly d water 
lor at least 15 mlnutu rhik r c d n g  rantadnatcd cktblng 
and rhou. Warb rktMng bclom muse. C.li a pbpkhn 
immediately. 

Eye E.porur*: 
Wash cyea with pknty d water lor at k . r t  15 minutcr, lilting 
lomr and upper cyciidr occrsioaally. OCI medical attention 
immcdiatcly. 

Skl. Exporum: 

C. TOXl ClTY n m  (RTECS. 1982) 

No LDSO/LCX Inlommlioa found dating to normal 
routu d occuptbaal exposure. lmiatba data: Skin, 
rabbit: 50 mg/MII Scvrrc 
mg/MII Severe 

eye. rabbit: 50 

6 C)ccmCon lm lMcr ra_ rz r  

Airborne Exposure Umllr: 
-0SI IA Pcnnhibk Erporurr Umit (PEL): 
2 mdm3 WA) 
-ACOIII ThmW Umit Value (Tl-V): 
2 m d m 3  (Ceiling) 

Ventllalloo System: 
A sFtcm d kerl and/or gcacnl cahruri is rrcommcndcd to keep 
employe crporunr below the Airborne & p u r e  Umiu. Lacrl 
cxbaurt ventilation is  p n c n l l y  prclemd because it can rantmi 
the cmirriOar d tbc conurninant at its lourec, prrvrnting - 
dispeniol ot II hro t k  F a e n 1  work area. )IC= =fer idh~ 
ACOllI docuncnI, 'Indurt&l VentLth,  A Manual d $ 
Recommended ?nab', m a t  recent edition, for dcUits.r 

Penowl Rtsplnton: (NIOSII Approved) 
If the TLV L CCPCCdCd, I durt/mtt rrrpinlor with chcmdl 
pgglea may k wrn, In pnenl, up to ten t imu the 7LV.-lt 
respintor wp~lkt rot ~lnitationr. Aternrtinly, a ruppti4 air 
lull laccplccc rupintor or airlined hood may k worn. 

suo Rolcctloo: 
Wear impenbur protWhrc clothing, Including bmu, 30~1, lab 
cork r p m  or amnlb to pmcnt skin mud. 

Eye PmtcctLoo: 
use cbcmiut urety 
rplubing L pibk.cOaw k w  rhould Mu k worn when 
working with tbL nrlcri.1 
qukkdrcncb Idlitkc in work a m .  

c 

i 

and/or a lull rwc shield d c r c  

Maintain cyc wash fountain and 

7 -id Inlormr(lan 

Keep In (I tightly clarcd conUincr.Pmd from 
phydriul damage. %ore in a cod,dty, ventilated area a m y  frwn 
mu- d hut, noLturr and iocompatibilitiu. A h p  add the 
caurtk IO water whik rtininc nevcr the reverse. 

.. . 

. .  



SULFURIC ACID 96% 
PRODUCT' IDENTIFICATIOk 
Synonyma: Oil d Vitriol 

hrmulr CAS No.: 766(-9&9 

Molecular Weight: M.07 

QIcmkrl Pormulr: I l p 4  

Ilamdoua Ingrrdknla: NOI rpplicrblc. 

- 
SL.MIIt)1 
Strbk under odinrry conditions d w and aionge. 



Inhalalion: 
Inhalation produces damaging effects on the mucouI membranes and 
upper respiratory tract. May cause lung cdcmr. Slmpt~nr, may 
include irritation d the nose and throat, and labored breathing. 

Ingcstlnn: 
Corrosive. Swallowing can cause severe bums d tbc mouth. 
throat. and stomach, krding to dcatb. C.n cause lore lhmt,  
uomiting. diarrhea. 

Skln Conlact: 
Corrosive. Syniptoms d rcdncs, pain, and scvcre bum can occur. 

Eye Cuntack 
Corrosive. Splashes can cause blurred vision, redness, pain m d  
severe tissue burns. 

Chronic Expsurc: 
long-term e i p r u r e  to mist or vapors may cause damage lo teeth. 

A~reva t l on  of Prc-cxlsllng Condltlons: 
Pe-8 with preexisting skin disorders or eyc p d k m  or 
impaired respiratory function may be more surcptible to the 
clfccts of the substance. 

JL m s r  AID 

Itilirlnlloti: 
R c n w  to fresh air. If IKI~ breathing, give ariilieial 
respiration. I f  hreathing b difkult, give oxygen. Call a 
physician. 

Ingest Ion: 
If walkwed, DO N U T  Induce vomiting. Give large cpaiitit ics 
d water or milk I milabk. C.U a physician imnicdiatcly. 
Never give anything by mouth to an unccmnuicnis pcnim. 

Skin Expsurc: . 
In case d contact, immcdialely nush skin with plenty d water 
for at least IS minutes whik rcmovinl ccmtaminatcd clothing 
and shoes. Call a physician. 

Eye Exlmsure: 
Wash eyes with plenty d water for at kast I S  minutcs, lifting 
lower and upper eyelids occasionally. Gel mcdical attention 
immediately. 

C. TOXICITY DAm (RIECS, 1982) 

Oral rat 1.13m. 2140 mg/kg. Inhalation Qiiinca I’ig 
LCSO: 18 mg//m3. 

SFCllON 6 OccunaI lnnnl Cnntrril Men== 

A l rh rnc  Exposure Unilts: 
-0SIIA Fcrmiuiblc Explorure Umlt (I’IZL): 
1 mdm3 OWA). 
-ACGIII Thrcrhdd l imit Value OW): 
1 mg/m3 CIWA). 

Vrii~i lnt iot i  Syston: 
A systcni d hxal and/or general crhaust k reconioicndcd In keep 
ciiiploycc exposures b c b  I k e  Airborne Exposure I.iniits. l m a l  
exhaust vcnli lath 
the emissions d the conlamhanl at its source. preventing E 
dispeninn d it into the pncrr l  work area. Please rcfcr to I& 
ACGIII Jucunient, ‘Idustrial Ventilation. A Manual of 5 
Itcconimclwtcd rractices.. most recent edition. for details. f 

E Pcrsoiinl Hrsplrrtors: (NIOSII Approved) a 
I f  the 11.V is C I I C C C ~ C ~  a full facepiece chcniical cartridge 4’ 
respirator may be rmm, in general, up to 100 times the I L V b  the 
maximum use concentration specified by the respirator suppier, 

.whkhcver is ku. Alternatively. a supplied air  full facepiece 
respirator or airlined h a d  niay be yorn. 

Skln Protection: 
Wear impcrviuus protective clothing, including boois. glovcs. lob 
curt, apron or coveralls tu prevent skin coniart. 

Eye Protcctioii: 
UK chcniical safety p g g k s  and/or a full fiicc shield where 
sllshing k pooribk.contrcl knscs should not be worn whcn 
working with this nraterLI. 
quickdrench facilities in work area. 

SKCIION 7 

Store in a cod. dry, ventilated storagc area with arid 
resistant lloors and good drainale. I’rutcct from pliysiral daniage. 
Keep w1 of direct sunlight and away froin heal, water. and 
inconipatibk matedalr. I)a no( wash out container and use i t  lor 
other purposes. When diluting, always add the acid lo water. never 
add water to the acid. 

generally preferred because i t  can con lp  

Maintain eye wash (tianlain and 

Stontee and S~wrlzil liifiiriiizilht!! 



ocology and oarironmoat, inc. 

~ A X A ~ D  ~ ~ A L Q A T X O ~  o r  C ~ ~ I I I C A L S  

Chorical m a r  Cadmium Date 3/23/92 

DOT N a m / w . N .  lo. 2S70 Job No. M I O O O  

8 C M  .rukt 7440-43-9 

Hoolth Ea8.;6. and First Aid: 

Urqo gruntitiom of wator, induco vomitiaq, rdical attoation: rowvo to fresh a ir ,  wdical attoation 

i-diatoly 

m t - :  -to: irritation of noso and throat, couqhinq, chost win, nausoa, v d t b q ,  dissinoss, 
chills, stowch distress, diarrhea 

Qroaic: loss of swll, livor -9.. k i k o y  dammy, e8ac.r 

DOT .... /U... ~25~7~0~ ______________________ ..... WIOOO 

c:u Ihmber ....:,;74;:.;4:.::0:,;;-;.;I4..:r.';;;,-':..... ______________________ _ • 
.. f.r.ac •• C ... ult.d (circl.,: 

lIIoa.{O!!A hcl.t Guiet. V.r.cIlu.r.1l ... ardliaa Olrh (Vol. II' 
70aic aad •••• rdou. 'af.ty RaaUaI !5!!! 
.. d •• altb .aadbooll IICU f5 10 en 20 ... dbooll of Ol".try and ftyaic • 

c:baa1c.l Por.ala Cd 

_sical .tat. _;;.ao~l_i_d;;.... ____ ..... 

IIolacular Veipt 

'olubility (820' Inaolubl. 

rlaab hillt __ .::o(~,.::.... ____ _ Vapor Pr ••• ur./Dall.ity 0 .. 

specific Gr •• ity '.15 Odor Cbaract.ri.tic 

Illco ... tabiliti •• .troa, oaidi •• r. 

aiolo,ical pr.,.rti •• : 

Odor/Odor '!'bra.bold 

lDUI 50 !JI!' __ .... a 

IAbalati .. , Ia,..tioa 

c:arciaovall x 7.ratovall 

"diolo,ical properti •• : 

Baadl1a, .. c .... adatioa.: (Par.GIlAl prot.cti ...... ur •• ' 

Roaitoria, •• c .... adatioa.: 

Di.po •• lj!!.t. 7r •• t..at: 

He.lth aa •• rda And 

wattr! ielcnae. ..diea1 

Acut.1 
.h ... ~ diatr ... ! aIurllM 

e::Iuoelie: ... 11 , linr .... , •• ki!!iMY ~!! { cuc.r 

3000730 

112.4 

IoUia9 "illt 

Pr ••• ia9 .. iat 

Odorl ••• 

.. t/llOu •• 

tr .. h 

• 

• 

• 25' 



ocology and onvironront, inc. 

m A 2 A . D  C V A L U A T I O ~  O I  C I l C l f C A L S  

Ch0DiC.l N4DO Cyanid. Dato -SL02/92 

Wr N a n / v . N .  N o .  1680/1689 

CAS Aurbor 151-50-8/143-33-9 

Job No. 

Roteroncos Consultod (circle): 

R I O S R ~ l u  Pockot Ouido Vorschuoron Herck Indox narardlino Chris (VOl. 11) 

Toxic and Ilarardous Satoty IUnual 

Rad Aoalth Randbook ItCRP 65 10 C?R 20 nandbook o t  Chomiatry and Physics 

Othor : 

Chemical Proportiom: (Synonym.: Potassium cyanid./ sodium cyanid. I 

nolocular Woight 65.1/49.0 chomical ?ormula ra/uaca 
Physical Stat. solid Solubility (R20) 72/58 8 boilinq Point ?/272S0r 

?lash Point NA vapor Prossuro/Donaity 0 n Frooring Point SA 

Spocific Ocavitp l . S W 1 . 6  Odor Charactoristic ?lanablo Limits Aon 

Inco~patabilitios Acids, oxidirors, acid aalts, chloratos & nitratom 

bioloqical Proportiom: 

TLV-TWA s mg,"3 PEL 4.7 ppm Odor/Odor Throshold bittor, almond-liko 

ID= SO ppm Ruun 

lout. o f  ~xposuro Inhahtion, Ingostion, Dotmal 

Catcinogon - To ra togon 

Iladioloqical Proportiom: 

Aquatic Rat/Mous 

- Mutaqon --- 

Handling Roconondations: (Porsonal protoctivo ~oasuroa) 

wditied k v o l  0 with glovoa and tyvok at tho miminium. 

Honitorinq Roco.ron&tions: 

W m u /  a n i  Ram 

~~~~~ ~ 

noalth Pa8ards and rirst Aid: 

1110: Oivm wator, indue. vomiting, mmdical attontion inodiatoly; 1": movo to f r o s h  air, modical 

attontion: DEB: wash with soap and wator promptly. 

symptoms: Aeuto: atommch distress, vomiting, diarrhea, black Stool, hoadacho. ditzinoss, rotallic 
tamto 

Chronic: lusclo makno8s, joint/muaclo pain, insomnia, coma, dmmth 

253 



m i n q  aocomondationsr (hrsoaal proteeti- wasures) 

s Il/rl hi* efficieneY D. r t i cu la te  respirator; other colrcentratiou- SCM: aroid skin contact or 

hqost ion.  

Ilorttoriaq &aamuuhtioms: 



ocoloqy and onviroamont, inc. 

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

Chorical l a m  Phosphoric Acid Dato 7/06/92 

~ 0 1  asmfl.1. Bo. 1805 Job l o .  

rn hubor  7664-38-2 

Rotoronces Conrultod (circle): 

I1(oI./oSHA Pockot Quid. Vorschuoron Horck Indox Hasardlino Q r i s  (001. 11) 

regie and 8.ssrdous Safoty Mnual ACQIll Othor: 

Rad Iloslth Ilandbook ncI0 65 10 CIR 20 Handbook of Chemistry and Physics 

C h d c a l  Proportios: (Synonyms: !4otaphosphoric acid, Orthophosphoric acid 1 

C h d c a l  ?OrBUl. -+ H Po, Xolocular Wight 08 .0  

?hysical Stat. Colorloss Liquid Solubility (R2O) ?Iirciblo Boiling Point 4 1 S*? 

?lash Point n/s Vapor Prossuro/Doasity 0.03 u noiting Point iiiv 

spocific Qrsvity 1.87 Odor Charactoristic ?lanablo Limits - 
IncOrp8tabiliti.8 StrOnq CaU8tfC8, 808t -tall 

DiolopiCal Proportios: 

m v - m  .I DWB - PEL -1 w/83 Odor/Odor Throshold 3 

3 H w n  Aquatic lL.t/Uoumo 1- 10,000 Bq/B - 
~ o u t o  of Lxposuro Inhalation, Inqostion, Dorm1 contact,  yo (Ocular) 

Carcinogon Toratoqon nutagon 

Radioloqical Proportios: 

~~~ ~~ ~~~ 

asndlinq Rocornndations: (Personal protoctivo mossuros) 

Impervious clotbinq, Viton qlovos, facoshiold tospitator w/org.nic vapor cartridgo in sroas uith 

olovatod roadinqr. 

mnitorinq Roconondatioas: 

OVA o r  HN. 

Di8po8al/WaStO Tr08tmnt: 

Coacontratod: diluto dischare. to municipal smwor aftor primary troatmont, 

~ 

Uoalth Rasards and ?irst Aid: 

?lush aroa with wator and wash with soap: movm to frosh air if inhalod: if mwallowod, do not indue. 

vomitinq. Contact physician inodiatoly. 

S m t O M  : Acuto: Dissinoss, nausoa, hoadaeho, vomiting, irritstos oyos, drior skin 

Chronic: Irritation to uppor rospiratory tract 

253 



.colo., aad ••• i~o .... t, i.e. 

Cb.aie.l.... .ick.l , .. t.ll Dat. __ ~'~/~O~2~/!~2~ __________________________ _ 

DO'S' .... /U ...... .Job ... 

CAS.u.ba~ ~'~4~.O-O~~2~-~O ________________________ ___ 

"'.~eDC •• eoaault.d (ci~cl.': 

1II0S11/O!!A ... kot Guida ... ~ck I.doa Cbd. 1'101. III 

~.ic aDd .... ~doua S.,.ty RaDDel !5!!! 
10 CPa 20 .... ook of Cbaai.t~ aDd __ ic. 

Cb.-ical .~o,."io.: C SyDoayM: :;:....,=:.I....:.::l::l;::OJ'''''-i .,:ai=c:::;k::.::l-..;"=."::.;:i::.;:c::;l::.::.:..... _____________________________ _ 

~c:.l Po~. 

..,.ic:al St.to .olid Cpowd!~) 

Pl .... "iat _...;.::.'I:.::~~ _____ _ 

Rolealu .. i",t 

SOlubility '.20' iuolubl • 

'1.po~ .~ ••• u~.~ity __ ::!(~~::-______ ___ 

Specific Gndty __ .:oI'I:.::~=--____ _ Odo~ Cba~.c:t.~i.tic: __ ::.;:: ... ~ ________ _ 

8iol09ic.l .roporti •• : 

51.' 

Pl~l. Liait. _::.~/A::... _____ _ 

~'1-~ 1 ~ ____ _ Odo~/Odo~ ~~ •• bold __ ~odo~~:::l::.;:.::.;:.::;.~ ____________________ _ 

lDUI _________ _ AlpaUc: __________ ___ 

... t. of ~po.u~. ______ ~i::.;:ab~.~1D~'u.~do~r.=_ ____________________________________________________________ _ 

ca~c:iD09.. B!!!!/aaiaal .u.pect.d 

8aad1iD9 aoc:o ...... ti ... : ( •• ~.o .. l p~otoc:ti ...... u~ •• ) 

lab: .... to fr .... air, ,... if •• c •••• g: 1Y./.kiD: fluab vitia v.t.r for 15 -'-t ••• vaab .kiD vitia 

.o.ptv.t.~i 1M: ... k 8Od1c.l .tt_ti_ 

AIInIt.: .... t.l cODfuai_ 11 t-a. ....... . a.-da ... t. 
WDC ... ciouoD... ~~ t.t _ 0 • 

.... ,. ••• ,.. D 

3000732 

• 

• 

• 



ocoloqy and onvironront, inc. 

I I A S A ~ D  X V A L W A T I O ~  o r  C I E N I C A L S  

CbOBiCal ma- si1v.r Date 7/06/92 

D m  mamo/U... l o .  Job Mo. 

CAI nub.r 7440-11-4 

~ d o r o n c o s  Consultod (circle): 

rIOSH/OSlIA ?ockot Oufdo Porschuoron Mrck Indor Karardlino Chris (Pol. 11) 

Toxic .ad Ilasardoos 8afoty l4uaUal =Ill Othor : 

Rad Ioa l th  Randbook M W  65 1 0  c n  20 Kandbook of Qoris t rp  and Physics 

Chorical Proportios: (synonyms: Silvor rota1 

Chorical ? O r r u l .  Ag Ilolocular Woiqht 107.9 

mymica1 stat .  sol id  Solubi l i ty  (820) insolublo Boiling Point 3632.P 

Plash Point n/a Vapor Pros~uro/Donsity 0 P M l t i n q  Point -1761.1 

Specific Oravity 10.49 Odor Qarac tor i s t i c  ?l..ubl. Limits 

I n c o q a t a b i ~ i t i o s  Acotylono, rnonia ,  hydroqon poroxido, bromsido, chlorino, t r i i l u o r i d o  

i lo loq ica l  Proportior: 

Odor/Odor Thro~hold 3 PEL 0.01 B ~ / B  - 3 
TLV-TUA 0.01 .(I/. - 

Aquatic Rat/llouso IDLU Kuun 

Rout. of Sxposuro Inhalation, Inqostion, Doru l  Contact, tyo  (Ocular) 

Carcinogon To r a t  ogon mtagon 

R&diOlOgiC8l ~ r o p o r t i o s :  

nandlinq nocomndations: (Porsonal protoctivo r ~ a s u r ~ s )  

Impervious clotbinq, Viton qlovos, facoshiold rospirator i n  vindy/dusty aroaa. 

~~ 

mnitor inq nocomn&tions: 

Disposal/Wasto T r o a t m t :  

Hoalth Rasarda and ?irst  Aid: 

?lush aroa vi th  vator and V8.h with soap: ~ O V O  t o  frosh a i r  i f  inhalod; i f  swallovod, do not indue. 

vomiting. Contact physician i m d i a t o l y .  

t y r p t o u :  Acut. : irritates oyos, drios  skin 

Chronic: 



ocolopy and o a v i r o a w a t ,  inc. 

~ A X A U D  K ~ A L U A T I O ~  o r  C ~ E I I C A L S  

Chomical Maw Load mt. 3/23/92 

DQI Namof lJ l .  lo. 2291 Job no. M I 0 0 0  

CIU Ihub.r 7439-92-1 

eeolo9Y .ad eaviroQaeat. iae. 

Oe.ieal .a_ 

DOT .... /V ••• 

74U-92-1 

"fe~ .. ce. C ... ulted (eirelel: 

1II0'R(O!!! hck.t Guide 

ft.ic: aacI .... r...... satety ....... 1 

Qeaieal PoC'al. 

~ic.l .tat. 

Pl •• " hiDt 

Speciflc: ClnYity 

Iacoapatabiliti.a 

.oUd 

11.34 

.10' .,/Ill 

IDLII 700 !1m 

10 era 20 

.1..--

SOlubility '820' 

.050 .,/8J 

IabalatioD, ID,e.tioD. Der.al 

.. diolOJic.l '~o,.rti •• : 

.aacIliD' aeco-.Ddecio •• : ('.~.oDal proteeti ...... u~ •• , 

o.te ... 

0_ 

U'll1000 

dl~1a (901. U, 

207.2 

l1U P 

Pl....-1. LL.tta 

5 !It.! bi,b .ttieie.cy p.rtic:alate re.piracor: otller eODeeDCratio •• - SCBA: •• oid akia contact or 

ReaitoriD, .. c ..... detio •• : 

Di.po.allNa.C. TreaC .. nC: 

... 1th •••• ~da .ad PinC Aid: 

IBg: Gl ••• at.~. ladue •• oaitiD'. _dic.l act.atioa i __ diately: I .. : .ov. Co fre.b air ... dica1 

Qroaic:: 

at ... cb di.tr •••• voaitia,. diar~b ... black .tool. b.adac-'. di •• ia •••• _tallic 
taate 
... c1e _akae ••• jolat/ ... c1e pai.D. J.Dao_ia. eo_. de.tIl 

,... r\ 0 0 ~J )0( 3 .:>..... Iv 

• 

• 

• 
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0eoloqy and onvironmont, inc. 

~ A S A ~ D  C V A L O A T I O B  o r  C ~ C N I C A L S  

Data 3/23/92 Chomical NaBO Chromium (hoxavalont) 

DOT NaD0fl.N- NO. Job No. UH8000 

CAS Ih~rb.r 7440-47-3 

~ ~ t o r ~ n c o s  Consultod (circle): 

NIOSU/oStIA Pockot Quid. v~rschuoron Horek Indox uarardlino Chris (001. 11) 

Toxic and UaS8rdOUS Safotp W.nU.1 0th. r : SAX, Aldrich 

Rad Uoalth Handbook llcIp 65 10 CIR 20 Urnadbook of chomistrg and Physics 

Chorical PrOportios: (Synonyms: Chromic Oxido, solublo ChroDfC S d t S  1 

Chorical rorrula cr no~ocular woiqbt 52 

Physical Stat. 8olid Solubility ( H 2 0 )  insolubl. Boiling Point 4780°? 

?lash Point N/A Vapor Prosmuro/~nsity 0 n ?rooring Point 3452.r 

SpOCifiC Qt8Vity 7.14 odor Char.ct.ristie ?larublo Limits 

Incompatabilitios Strong oxidirots 

8ioloqical Proportios: 

Odor/Odoc Throrhold 3 PEL 1 Bq/B 3 T L V - m  0.5 Sq/m - 
ID- N/A U-8 Aquatic Ratflouso 

Rout. of Cxposuro Inhalation, Ingostion 

'Cateinogon Toratoqon Uutaqen 

Radiological Proportios: 

~ ~~ ~ ~ ~~~ 

Uandling Rocomaondations: .(Personal protoctivo rasuros) 

Aol: amy dotoctablo limit- S C M .  Woar qlovor and bootios. Provont skin/oyo contact. 

Hoalth Jiasardr and lir8t Aid: 

IIW: qivo largo amounts of water, indue. vomiting, inodiato modisa1 attontion. INU: MVO to frosh a i r ,  

COR it nocos8ary, i w d i a t o  modical attontion. DER: Rinso with largo amount. of wator. 

symptoms: kuto: Contact darmtitis: irritation o f  mucous mombranos 8nd uppot rospiratory tract, 
coughing, uhoorinq, hoadacho, fovor, n@usoa, vomiting. 

Chronic: Carcinoqon, livor and kidnoy dauqo, bronchiti., ulcoration of skin, lung cantor. 0 
I 
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Group/Si te Nos. : W30 
Site Name: 649 L 75s 
Revision No. : 2 
Date: 6-26-92 
Page No.: 4 of 11 

Section 3.0 -- Project S1-y (Continued) 

Phase 11 -- Characterization 

PLAHHED "BBR OF SAMPLES 

14 Surface Vater - 7 Air - Duplicates - 
26 Biota: Trip Blanks - 7 Sediment - 
77 Flora Field Blanks - 3 - - sail 

Groundwater 2 Fauna - Rinsate Blanks - 7 
1 

Preservative 
Blanks - 

CA-S OF WYm 
- X Purgeable Aromatics - X Berbicides 

X Pesticides - X Purgeable Halocarbons - 
- X Acid Extractables - 
X BaseINeutral Extractables - X Polychlorinated Biphenyls - 

X Total Recoverable Petroleum 
- Polynuclear Aromatic Hydrocarbons Hydrocarbons 

- X Organophosphorus Pesticides - X Cyanide 
X Metals - X Dioxins - 

$3 

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 Kjeldahl Nitrogen 
- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

- X Dissolved Oxygen (in field) 

(water only) 

- X 5-day Biological Oxygen Demand 
- X Chemical Oxygen Demand 

- x PH 
X Percent Moisture 
X Grain Size 
- X BTU Content 
X Ash Content 
- X Total Organic Balogens 

- X Ignitability 
- X Cation Exchange Capacity 

- 
- 

- 

X Sulfur - 

X Sulfide - 
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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 GOAPP. Site-specific designated personnel and their responsibilities 
are listed below: 

S i t e  Manager: 
T d T a s k  Leader(s): 
Field Support Personnel: 

To Be Determined 

Biographies for those personnel listed above which are not included in the 
GQAPP are included in Appendix A of this document. 

Section 5.0 - OA/W Objectives for Heasurement Data 

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

Detection limits for screening and 
Procedures 

[NASP]UH1105:T0397 

. . ' I  
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Aualyte Media lkthodRo. A P C DL 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 
Laboratory Analyses 

Eydrocarbons 

Hydrocarbons 

TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides C PCBs 
Total Recoverable Petroleum 

Gross Alpha 
Gross Beta 
Gamma Scan 
Dioxins 
Organophosphorus Pesticides 
Eerbicides 
TCL Metals: 

Eydrocarbons 

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

S/V 

s/v 
S/V 
S/Q 

s/u 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 

s/v 
s/v 
s/v 

S/V 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 

s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
S/V 
s/v 
s/v 
s/v 
s/v 
s/v 

N/H 
N/H 
N/U 
N/H 
N/H 
N/U 
N/H 
N/H 
N/H 
N/H 

EPA 82401624 N/H 
EPA 82701625 N/H 
EPA 8080/608 N/H 

EPA 418.1 N/H 
EPA 900.0 N/H 
EPA 900.0 TED 
EPA 901.1 TBD 
EPA 8280 N/H 
EPA 8140 N/H 
EPA 8150 (Hod)/509B N/H 

EPA 6010 
EPA 6010 
EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

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

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
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/U 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 

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

N/H 
N/H 
N/H 

N/H 
N/H 
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 
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W y t e  Media Method No. A P C DL 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Tin 
Thallium 
Vanadium 
Zinc 

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

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

PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

Demand 

s/w 
s/w 
s/w 
s/u 
s/u 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/u 
s/u 
s/w 
s/w 
W 
U 
W 
s/w 
s/u 
s/u 
V 
U 
U 
S 
S 
S 
S 
S 
S 
s/w 
S 

W 
W 
U 
U 

EPA 7421 
EPA 6010 
EPA 6010 
EPA 7471/7470 
EPA 6010 * 

EPA 7740 
EPA 6010 
EPA 6010 
EPA 7870 
EPA 7841 
EPA 6010 
EPA 6010 
EPA 9010/335.2 
EPA 376.1 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

SH 5210 
EPA 410.4 
EPA 150.1 
ASTH D-2216-80 
ASTH D-422-63 
ASTH D-2015-77 
ASTH D-482 
SW 9020 

EPA 1010 
EPA 9081 

ASTH D-129-64 

150.1 
120.1 
170.1 
EPA 360.1 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/M N/H N/N N/N 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/M N/M N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/!I N/H 
N/H N/H N/H N/H 
N/H N/M N/H N/H 
N/H N/M N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/M N/H N/H N/H 
N/H N/H N/H N/H 

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

75-125 35 95% 100 w/kg 

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

Notes: S - Soil and/or sediment 
W = Groundwater and/or surface water 
N/H = No Modifications from GQAPP 
TBD = To Be Determined 

* With the exception of Total Recoverable Petroleum Eydrocarbons and Gross Alpha, 
the laboratory screening analyses do not have EPA method numbers. 

. . .  , 
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Sectiam 6.0 - Fieldvork and Sarpliag Procedures 

Pieldvork and sampling procedures are presented in Section 6.0 of the GQAPP. 

Hodifications to these procedures are described belov: 

No Modifications 

Sectian 7.0 - Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GOAPP. 
Modifications to these procedures are described belov: 

No Modifications 

Section 8.0 -- Calibration Procedures and Frequency 

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

No Modifications 

Section 9.0 - 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. 
any other of the analytical procedures are described belov: 

Modifications to 

No Modifications 

[NASP]UH1105:T0397 
32007313 



Group/Site Nos.: E/30 
Site Name: 649 L 755 
Revision No.: 1 
Date: 11-1-91 
Page No. : 9 of 11 

Section 10.0 -- h t a  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 Hodifications 

0 .  Section 12.0 -- Performance and System Audits 

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

Audit Type Prequency/Da te Description 

To Be Determined 



Section 13.0 -- Preventive Waintenance 

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, a d  
Completeness of Data 

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

Uodifications to these procedures 

No Modifications 

Section 15.0 -- Corrective Action 

Group/Site Nos.: B/U) 
S i t e  Name: 649 & 755 
Revision No.: I 
Date: 11-1-91 
Page No.: 10 of 11 

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

No Modifications 

Section 16.0 - Quality Assurance Reports to Hamgement 

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

No Modifications 

[NASP]UB1105:T0397 
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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 belov; biographies for these site personnel are 
presented on the following pages. 

To Be Determined 
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Scientific m a n  c o w n  mamo flabitat 

Acipansor oxyrhynchus Atlantic aturgeon n 
Ammocrypt. asprol la  ccyat.1 dartor U 

Ethooatoma histrio 8arloquin dartor U 

Fundulun jonkinsi Salt u r a h  topminnow P 

Lopirostoua spatula Alligator gar U 

Noxostoma carinaturn River rodhorso U 

ARPEIBu.5 ADD RKPTILXS 

Alligator mississippionsir 

carotta carotta carotta 

Chelonia mydas mydas 

Dormocholys cociacoa 

Drymarchon cocaia coupoci 

Erotmocholya iabricata 

Gophorur polyphomus 

Gcaptorys pulchra 

Lopidocholys k..pi 

--- 

Ran. arOOlJt4 aOSOpUS - 
HJccoclorya tornmincki 

Amorfcan alligator 

Loggorhoad tuctlo 

Groon turtlo 

Loathorback turtlo 

Srstacn indigo SnAkO 

Ha wkabi 11 tu rt 1 

Gophmr tortoiso 

Alabama map turtlo 

Atlantic ridloy turtlo 

Florida gophor frog 

Alligator mapping 
turtlo 

R 

N7 

n? 

n 

P 

n? 

P 

U 

N? 

P 

SR 

ssc 

T 

ssc 

ssc 

SSC 

ssc 

SSC 

T 

E 

t 

T 

E 

ssc 

SSC 

t 

SSC 

ssc 

M 2  Gulf coast, oatuacino 

M 2  rrosh wator 

Fresh wator 

Salt, frosh, brackish watoca 

Brackimh, fro8b, salt wator 

Froah watmr 

E 

t J R 2  

UR 2 

Swampn, marshos, pond. 

HJrino, coastal 

UArino, coaatal 

arino, COJ.t.1 

Opon areas noat wator 

HJrino, coastal 

Sandy coastal plains 

Swamps, stream., marshos, ponds 

UArino, coaatal 

Sand hill couunitios 

Swamp., marahoa, ponds 

14[~ASP]Ml105:T0397/1886/2  

Key at end of tablo. 



~~~ 

Sciontitic Ham c o w n  Maw 

b statur 

Daro ? O M C  usm 
statu.. (or  IDA) nabitat 

llAm4La 

nustoh vison lutonsir -- 
P O C O ~ ~  po:ionotua 

tr sry lops  r 

Trichochum unatu; 
1 at i cos t r i .  

BIRD6 

Chrradriur nolodus 

Charadriur aloxandrinur 

Dondroida doninica 
I todda rd- 

Dondroica kirtlandii 

HaOMtOpUS pallhtUS 

Cgrotta rufosc~ns 

cgrott. ca0rul.a 

Cgrotta thula 

- Orur canadonlim pratonsir 

- Falco proqrinur tundriur 

m C 0  S D a C V O C i U l  p.UlUr - 
Haliaootur loucocophalur 

Pandion haliaotus 

Polocanur occidontalis 

- 

Florida Dink 

P~rdido KOy b ~ a c h  .. 
MU.. 

Wort Indian unatoo 

Piping plovar 

Snowy plovor 

Stoddard'r yollou 
throatod uarblor 

Kirtland*r uarblor 

Anorican Oy8tOtC~tChOr 

Roddirh oqrot 

Littlo bluo hocon 

Snowy oqrot 

Florida sandhill crano 

Arctic poroqrlno falcon 

Seuthoartora komtrol 

Dald oaplo 

0spr.y 

Brown polican 

u 

H/A 

n 

P 

P 

P-u 

u 

u 

P-U 

P-u 

0-U 

U 

PI 

I 

?-U 

I 

1 

T 

t 

T 

T 

C 

ssc 

ssc 

SIC 

ssc 

t 

C 

t 

t 

SIC 

ssc 

u 1 2  Torrostrial habitats 

t Doach dunos 

X Atlantic and Oult coasts 

T 

mz 
u r l  

t 

u 1 1  

T 

u I 2  

E 

AC 

Opon, dry, randy boachom 

Opon, dry, randy boachor 

Voodod habitats 

Woodod habitat. 

Coartal habitatr 

Frorhwator/coartal wotlandr 

Iroshuator/coa~tal uotlaadr 

?rorhwator/coartal uotlandr 

?roshuator uotlanda 

Wintors on coasts 

Opon pin. t o r o i t s ,  clortinqs 

Pin. torortr/coastal habitat 

M0.r wator 

I(.nqrovo troor, coarts 

14~lAlPfuIIl10S:TO397/1~06/2 

Koy at ond ot tablo. 



Table 4Qandix C [Cont. 1 

b Statu. 

scientific Ham. c o w n  name 
Bare 

Statu.' 
? O W C  usm 
(or IDA) Iabitat 

Picoider boroalis 

Vermivora bachmanii 

campephilus principalis 

sterna antillarum 

nyctecia awricana 

Rortrhams sociabilis 

- 

1- 

Coprir gophori 

Chrysopsir gossypina 
cruisoana 

Drosera intermedia 

Epigaoa repens 

Kalmia htifolir 

Lilaeopsir carolinensis 

Lilium iridollae 

Pinguicula planifolir 

Polygonella Bacrophyllr 

Rhododondron aurtrinum 

Red-cockaded woodpock~r 

BaChDAnn'S warbler , 

IVO ~y-bhll~d W O O ~ ~ O C ~ O C  

Loart tern 

Wood rtork 

Snail kite 

Scarab beetle 

Cruiro's goldon-ar D C  

Spoon-leaved rundeu 

Trailing arbutur 

Hountain laurol 

Carolina lilaeopsir 

Panhandle lily 

Chapun'r butterwort 

Large-loaved jointweed 

Orango acalea 

P-U 

U 

U 

U 

U 

U 

P 

P 

R 

U 

U 

R 

U 

U 

R 

U 

z C Cavity aertm/old pine rtands 

E L Woodod habitat. 

E L Woodod habitat. 

z Coartal habitat8 

L r  E ?reshwator/coastal wetlands 

E L ?rerhvator/coasta~ wotlandr 

E 

T 

L 

T 

E 

XE 

T 

E 

v a 2  

u R 1  

Associated v/gopher tortoiae 

Coastal duner 

Aquatic habitat. 

Dry, acid, randy roil 

Rich, moirt, rhady woods 

u R 2  

v a 2  Black, mucky roil. 

M 2  

u R 1  Sand pino-oak scrub 

v a s  Hoimt, woody habitat. 

14INAsP]UH1105:T0397/1~~6/2 
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Sciontitic W a n  Common Irmo 

b status 

Bas. F Q W C  usm 
atatur. (or IMI Ilabitat 

Sacracoaia loucophylla 

Sarracenia rubr. 
Whito-top pitchorplant R 

8WO.t pitchorplant . U 

8 

I 

opoa acid boqs 

V I 2  Acid boqs/slarh pino woods 

stovartia malacodnodcon Silky ca~ollia U I Slopor o t  uoodod ravinoa 

Key : 

'Statu# of rpocios on tho WAS Poasacola facility: 
I = Roridont. 
H Hiqrant. 
SI = Suspoctod rosidont. 
P = Posriblo roridont duo to availablo habitat; rurvoy roquirod. 
U = Unknown, survoy roquirod. 
W/A = Wot oxpoctod to occur on tho RAS Ponracola facility. 

bStato and Codoral rtatur: 
E = Endangorod. 
T - Throatonod. 
T(S/A) = Throatonod duo to similarity in appoaranco. 
AC - Agoncy concorn; not cu'rrontly lirtod or a candidat. t o r  lirtinq. 
UR 1 

VI 1 - Undor roviow, insutticiont biological data availrblo. 
UR 5 

I M  
F W W C  = Florida Qa.0 and Frorhuator fish Conirsion. 
USlwI - U.8. Iirh and Wildlito Sorvico. 

= Undor roviow tor Codoral listing with substantial ovidonco indicating at loart #OH doqroo o t  bioloqical vulaorability and/or 

= Candidat. spocior but taxa ham provon to bo mor0 widorproad than proviourly boliovod and/or thoro rpocioa that a10 not rubjoct to 

= Florida Dopartront of Aqriculturo. 

throat. 

any idontitlablo throat. 

sourco: Icology and ~ v i r o ~ ~ u a t ,  ma. ,  1991 aft4r florid. Natural Lroar Iavontory 1988. 
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14.2 Phase II-Characterization 

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

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

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

o To support the preliminary identification, screening, and 
evaluation data requirements of potential remedial a1 terna t ives ; 

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

Phase I1 investigation of Site 30 will involve the collection of surface 
water, sediment, soil, groundwater, and biota samples. Permanent 
shallow monitoring wells will be installed. The hydrologic assessment . 
of the site will be expanded to include limited aquifer testing. 
analytical requirements for Phase I1 are shown in Table 14-2. 
sampling will be conducted only if warranted by the results of Phase I 
efforts. 

The 
Air 

During the Phase’ I1 investigation of Site 30, which is covered by RCRA 
requirements, at least one sample per contaminated medium will also be 
analyzed for Appendix IX parameters ( 4 0  CFR, Part 2 6 4 ) .  These samples 
will be collected from the area of highest contamination for each medium 
as determined during the Phase I investigation. 
samples may be required depending on the extent of contamination 
detected . 

Additional Appendix IX 

14.2.1 Biota Sampling 
The need for formal biological sampling will be based on the results of 
the Phase I habitatibiota survey and analytical screening results. If 

D-2 
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no. of Dupli- Trip ?rosorvativo Iiold Unsato Ana1ypga1 
nodiur Sa~p1.s cat.. Blanks' Blanks Blanks Blmks Total. Suit. 

surtaco Wator 8 1 1 1 1 1 13 A 
( 2 )  B 

Iodiwat 26 3 1 an SR 1 31 A 
(6) C 

soil 30 3 1 SR SR 2 36 A 
( 6 )  C 

aroundvator 5 1 1 111 II: 1 8 A 
(1) 

88(15) TOTAL 69 8 4 1 1 5 

'Trip blanks will bo analyrod for Targot Compound List (TCLl rolatflo organic compounds only. 
Prosorvativo blanks will bo umlysod for TCL volatilo organic compounds, total rocovorablo 

bhydrocarbom, dissolvod TCL motals, and cyanido. 
Analytical suit. dosignations aro as follows: 

A = trr volatilo organic co.pounds plus xylono and kotonos, 'KL boso/lr.utral and acid 
oxtractablo orgsnic compounds, TCL posticidos u d  XBs, total rocovorablo hydrocarbons, TCL 
rtalr (total [i.~., unfiltorod], and dissolvod ti.. ., millipor.-filtorodl), cyanido, total 
organic carbon, hardnoss (wator only), and alkalinity (vator only). 

B = Total ruspondod solids, total Kjoldahl nittogon, u o n i a  aitrogon, orthophosphato 
pbospborous, dissolved oxygon (in fiold), %day biological oxpgon domad (DOD,),  and 
cborical oxygon domand ( C O D ) .  

C = pi#, alkalinity, porcont moisture, grain ria., Snl contont. ash contont, total organic 
haloqons, sulfur, ignitability, and cation oxchango capacity. 

Clpocific constituonts encoqassod by tho various cbodcal groups includod vithin tho abovo-listod 
analytical suftos at.. idontifiod in Tablos 9-5 through 9-13 of tho Olnoric Quality Assurance 
Projoct PI-. 

Tho numbor of samplos shoun in paronthosas will bo aM1yx.d for tho additional parawtors 
indicated. 

IR = not roquirod. 

D-3 
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14.2 Phase II-Characterization 

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

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

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

o To support the preliminary identification, screening, and 
evaluation data requirements of potential remedial a1 terna t ives ; 

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

Phase I1 investigation of Site 30 will involve the collection of surface 
water, sediment, soil, groundwater, and biota samples. Permanent 
shallow monitoring wells will be installed. The hydrologic assessment . 
of the site will be expanded to include limited aquifer testing. 
analytical requirements for Phase I1 are shown in Table 14-2. 
sampling will be conducted only if warranted by the results of Phase I 
efforts. 

The 
Air 

During the Phase’ I1 investigation of Site 30, which is covered by RCRA 
requirements, at least one sample per contaminated medium will also be 
analyzed for Appendix IX parameters ( 4 0  CFR, Part 2 6 4 ) .  These samples 
will be collected from the area of highest contamination for each medium 
as determined during the Phase I investigation. 
samples may be required depending on the extent of contamination 
detected . 

Additional Appendix IX 

14.2.1 Biota Sampling 
The need for formal biological sampling will be based on the results of 
the Phase I habitatibiota survey and analytical screening results. If 
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Figure 14-2 TENTATIVE SOIL BORING, SHALLOW MONITORING WELL, SEDIMENT 
AND SURFACE WATER SAMPLE LOCATIONS, SITE 30 - PHASE II 
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wells be installed north of Building 649; however, actual installation 
will be contingent upon drill rig access considerations. As a measure 
to investigate the potential for groundwater contamination by' "sinker" 
solvents, one intermediate-depth, 2-inch PVC well will also be installed 
during Phase 11. 
intermediate-depth well will be installed to a completion depth of 40 
feet. Based on Phase I findings, this vel1 vi11 be clustered with a 
shallow monitoring well in order to enable determination of vertical 
hydraulic gradient. 
techniques, and in accordance with Sections 6.7 and 6.10 of the GOAPP. 

For planning purposes it is assumed that the 

The wells will be installed using hollow-s tem auger 

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

14.2.5 Groundwater Sampling 
Groundwater samples will be collected from all newly installed 0 
monitoring wells. 
assumed to be five. Groundwater sampling will be conducted in 
accordance with Sections 6.8 and 6.10 of the GOAPP. 

The total numbers of Phase I1 groundwater samples are 

14.2.6 Hydrologic Assessment 
In Phase 11, the drainage basin characteristics of the creek/paved ditch 
will be further assessed. Velocity, discharge, and stream elevation 
data will be recorded during the field investigation. 
be monitored and precipitation events recorded. 

Rain gages will 

Each newly installed monitoring well will be surveyed to determine the 
well head elevation, and water levels will be measured to determine the 
shallow groundwater flow direction and hydraulic gradient. 
limited aquifer testing will be performed consisting of short-term 
specific capacity testing conducted during well development and/or slug 

In addition, 

testing. 

0 
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The results of Phases I and I1 will be evaluated enabling a reasonable 
assessment of lateral contaminant migration in shallow groundwater, and 
streaa transport of contaminants and contaminant-laden sediments will be 

attributed to sources in the vicinity of the swamp headwater area. 

14.2.7 Air Sampling 
The need for formal air sampling vi11 be based on the findings of the 
Phase I surface emissions survey and particulate air sampling, and the 
Phase I shallow soil sampling. 

D-7 

[Bold items enclosed in braclrets denote 
changes to the last version of document1 

3 o O O i 9 8  


	PHASE 2 CONTAMINATION ASSESSMENT REMEDIAL ACTIVITIES INVESTIGATION WORK PLAN GROUP E
	TABLE OF CONTENTS
	INTRODUCTION
	SITE DESCRIPTION
	SITE HISTORY
	CLIMATOLOGY
	SURFACE WATER HYDROLOGY
	PHYSIOGRAPHY AND HYDROGEOLOGY
	PROJECT MANAGEMENT PLAN
	SITE MANAGEMENT PLAN
	HEALTH AND SAFETY PLAN
	QUALITY ASSURANCE PROJECT PLAN
	AERIAL PHOTOGRAPH ANALYSIS
	UTILITIES SURVEY
	FIELDWORK METHODOLOGY
	LABORATORY QUALITY ASSURANCE QUALITY CONTROL
	GROUNDWATER MODELING
	TREATABILITY STUDY
	BASELING RISK ASSESSMENT
	FEASIBILITY STUDY
	REPORT
	DOCUMENT REVISION
	PROJECT MANAGEMENT
	PROJECT SCHEDULE
	REFERENCES
	FLORIDA PROFESSIONAL GEOLOGIST SEAL
	APPENDIX A SITE SPECIFIC SAFETY PLAN
	APPENDIX B SITE SPECIFIC QUALITY ASSURANCE PROJECT PLAN
	APPENDIX C THREATENED AND ENDANGERED FLORA AND FAUNA
	APPENDIX D JUNE 1990 SECTION 14.2 PHASE 2 CHARACTERIZATION



