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1 INTRODUCTION

The purpose of this work plan is to outline the procedures and
methodologies to be used in conducting a Contamination Assessment/
Remedial Activities Investigation at the Industrial Sewer Line (Site 36)
located at the Naval Air Station (NAS) in Pensacola, Escambia County,
Florida. This work plan has been prepared by Ecology and Environment,
Inc., (E & E) for the Southern Division, U.S. Navy, Naval Facilities
Engineering Command, under Contract No. N62467-88-C-0200. The work plan
has been developed based on information and file documents provided by
the Navy, and on information gathered by E & E during preliminary site
inspections conducted during January 1989.

E & E has developed a phased approach for performing the NAS Pensacola
site investigations. Phase I (Field Screening) is directed toward
identifying the principal area(s) and primary contaminants of concern at
a site, thereby providing a mechanism for focusing the sampling and
analytical efforts during subsequent phases of the investigation. Phase
II (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 III and IV
(Extent Delineation) will be dependent on the results of phases I and
11. Phases 1II and 1V, if required, will be directed not only toward
fully identifying the horizontal and vertical extents of contamination,
but also toward providing the quantitative data base necessary to
support the screening and evaluation of potential remedial alternatives.
The main objectives/advantages of this phased approach are as follows:

1-1
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o Efficient identification of those sites vhere environmental
contamination has actually occurred as a result of past and/or
present operations, thereby 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 parameters in later phases of the investigation,
thereby alloving full characterization of site contamination in
the most environmentally sound, cost—effective, and timely manner
possible; and

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

It 1S anticipated that some of the NAS Pensacola sites may not require
investigation beyond Phase II and hence vill comprise Contamination
Assessment-type investigations. On the other hand, sites which have
documented contamination vill likely require the additional phases of
vork, and hence will comprise a full-scale Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) Remedial Investiga-
tion/Feasibility Study (RI/FS). For simplicity, the investigations for
111 NAS Pensacola Sites vill be referred to as Contamination Assessment/
Remedial Activities Investigations. The final results of site investi-
gations that do not require study beyond Phase II will be incorporated
into a Contamination Assessment Report. If appropriate, these sites
will be recommended for No Further Action. The final results of site
Investigations that require vork beyond Phase II will be incorporated
into a Remedial Investigation Report, vhich will provide all the infor-
mtion necessary for the development and completion of a Feasibility
Study (Fs).

The Industrial Vaste Sewer (Site 36) is knovn to contain or have
contained potentially hazardous materials, and contamination in the site
vicinity has been documented. Consequently, it is probable that the
scope-of-vork at Site 36 will encompass a full-scale R1/Fs effort.

1-2
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2. SITE DESCRIPTION

Site 36 is the Industrial Waste Treatment Plant (IWTP) sewer. The 15-inch-
diameter sewer line has a total length of approximately 55 miles (see.
figures 2-1 and 2-2) and occurs in an area approximately 1 mile wide by 1.5
miles long in the southeastern portion of NAS Pensacola. The surface
elevations of the areas that are covered by Site 36 range from 5 feet above
mean sea level (HSL) in the southeastern and northeastern portions of the
site to 3 feet above HSL at the northwest portions of the site. General-
ly, this site exists In the areas around Chevalier Field and 1s associated
with other NAS Pensacola sites to be investigated. These sites are: 2, 9,
10, 11, 20, 23, 25, 27, 28, 29, 30, 32, 33, 34, and 35. In general, the
soil on this site area consists of fine- to medium-grained sands. Many
sections of this sewer are paved with asphalt or lie under a concrete
apron. The flow direction in the sewer is toward the IWTP, which is
located In the northeastern corner of this site.

Buildings 18, 52, 71, and 105 are found in the southeastern corner of Site
36. The sewer extends north to the southern perimeter of Chevalier Field,
turns west, then turns north again, along the southern and eastern edges of
Chevalier Field, toward the IWTP. An 8-inch forced mainline begins at
Building 782 and joins the sewer at the southwest corner of Chevalier
Field. Another line flowing by gravity which collects the wastewater from
the northwestern portion of this site (buildings 649, 692, 755, 2691, and
3220) runs southeastward and connects with this system at the western edge
of Chevalier Field (see figures 2-1 and 2-2). (Inaddition, Plate 1 (Plan
Map) from the Site 36 Interim Data Report provides greater detail of the
site. Plate 1 is located at the back of the work plan.]

2-1
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Bighteen monitoring vells are located On site Or within 500 feet of this
site (associated vith the 14 sites listed aowe). The construction data
of these vells are susmarized in Table 2-1. .

2-4

[Bold item enclosed in brackets denote
2600275 changes tO last version Of document]




TABLE 2-1

CONSTRUCTION DETAILS OF MONITORING VELLS
NBAR SITE 36 AT NAS PENSACOLA

Vell Surface TOC Total Depth Screened Depth to
Desig- Elevation Elevation Drilled Interval Filter Pack
nation (ft msl) (ft msl) (ft) (ft) (£ft)
GM-1 2.4 29.69 5.3 23.8 - 26.3 18.5
GM-2 25 24.87 2.2 17.7 - 20.2 13.0
GM-6 6.0 6.40 12.0 9.7 - 122 5.7
GM-7 7.6 8.92 1.5 8.8-- 11.3 4.8
GM-26 36 4.48 1.5 92 - 1.7 5.2
GM-29 7.0 7.91 15 9.2 - 11.7 5.2
GM-30 5.1 6.14 1.5 9.2 - 1.7 5.0
GM-37 3.0 4.61 35 0-35 -
GM-49 49 7.36 15.0 125 - 15.0 8.0
GM-50 32 5.71 15.0 12.5 - 15.0 7.0
GM-51 2.3 4.84 63.0 58.0 - 63.0 55.0
GM-52 32 5.65 15.0 12.5 - 15.0 6.0
GH-53 3.7 6.20 15.0 12.5 - 15.0 6.0
GM-54 23.5 24.01 114.5 109.5 - 114 . 100.0
GM-55 2.8 32.32 26.0 23.5 - 26.0 18.0
GM-56 9.3 8.:8 12.5 10.0 - 125 4.0
GH-57 9.6 9.3 12.5 10.0 - 12.5 4.0
GH-58 0.7 B.2 5.5 23.0 - 25.5 15.0
GH-61 9.3 8.91 87.5 82.5 - 87.5 76.0
Source: Geraghty and Miller (G & M) 1984, 1986
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3. SITE HISTORY

The IWTP was upgraded from a sewage treatment plant built in 1948 to the
present industrial waste system constructed in 1971. In 1973, Naval Air

Rework Facility (NAVAIREUORKFAC) Pensacola operations were connected to
the plant instead of discharging directly into Pensacola Bay. The IWTP
sewer may consist of pipelines installed both prior to and after 1971
(Naval Energy and Environmental Support Activity [NEESA] 1983).

Most of the wastes from various types of operations enter the IWTP sewer
without any pretreatment or segregation (NEESA 1983). Consequently, the
waste stream may consist of everything that is generated or used in this
facilty, including paint strippers, heavy metals, pesticides,
radioactive wastes, fuels, cyanide wastes (prior to 1962), solvents, and
waste oils.

In 1979, a pump failure [at the final industrial vaste lift station,
located approximately 2,000 feet southvest of the Industrial Vaste
Treatment Plant,] caused a spill of approximately 80,000 gallons of
industrial waste [into a nearby unnamed creek, which leads into the
south arm of Bayou Grande.] The spill was investigated by the Florida
Department of Environmental Regulation (FDER), and a warning notice was
issued to NAS Pensacola. The spill caused a minor fish kill [in the
creek] (NEESA 1983).

In the spring of 1981, several people received minor skin burns from a
black, slimy material in the soil. This incident occurred while these
people were repairing a 16-inch water main south of Building 3460. A
black layer of an unknown substance was floating on the water in a
trench that had been excavated to repair the main. When the water was

3-1
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pumped out, the black, filmy residue coated the sides of the trench and
the pipe. It is reported that there vas a noticeable odor, "'similar t
paint remover,' during the excavation. An industrial [gravity line]
from the old paint strip area (buildings 71 and 72) lies approximately
100 feet from the site of this incident. It is, therefore, suspected th
industrial vaste from the force main might have leaked into the
surrounding soil, creating a possible health hazard to anyone working in
or near the open excavation (NEESA 1983).
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4. CLIMATOLOGY

NAS Pensacola is located in an area that typically experiences a mild,
subtropical climate. This climate is a result of the latitude
(approximately 30° North) and the stabilizing effect of the adjacent
Gulf of Mexico (Wolfe et at. 1983). The average annual temperature
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. Thunderstorms occur during
approximately half of 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).

Precipitation rates in the NAS Pensacola vicinity are relatively high
with an average annual rainfall of approximately 60 inches. Rainfall
amounts are highest in July and August during almost daily thunderstorms
(averaging 7 inches per month) and lowest during spring and fall
(averaging 4 inches per month; Kennedy 1982). High intensity
thunderstorms are common, producing as much as 3 to 4 inches of rainfall
during a single hour. Because evaporation rates are also highest in the
summer months, the potential recharge resulting from heavy summer rains
i1s reduced. Spring and fall rains are generally less intense, but
longer in duration, producing less surface runoff and higher rates of
infiltration and net recharge.

Wind velocities are generally moderate except during thunderstorms
(Carlisle 1980). Prevailing winds are northerly during the winter and
southerly during the summer. An ocean-land temperature differential

4-1
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produces a daily clockvise rotation Of the surface wind direction near
the coast, commonly knewn as the sea-breeze effect (Flood and Associates
1978). Burricanes and tornadoes are infrequent but can cause
substantial damage to the nearshore environment. Six hurricanes have
passed vithin 50 miles of Pensacola Since 1980.

4-2
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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. The
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 installatjon has approximately 3,500 acres in
natural or seminatural (plantation) condition, primarily in the western
portion of the facility.

51 Regional Biological Resources

5.1.1 Terrestrial

Vegetation. The primary vegetated communities of the NAS Pensacola
facility can be considered one of two types: north Florida coastal
strand communities and sand pine scrub communities. The north Florida
coastal strand communities are stabilized coastal dunes with a sand
substrate, vegetatively characterized by the plants Uniola paniculata
(sea oats), Hydrocotyle bonariensis (beach pennywort), lIpomoea
stolonifera (beach morning-glory), Coccoloba uvifera (sea grape),
Ouercus geminata (twin live oak), and the stunted shrubs species Yucca
aloifolia (yucca), Opuntia, and Cereus. This community type has been
ranked by the Florida Natural Areas Inventory (FNAI) as locally
restricted and vulnerable to extinction due to developmental activities.
This community type can have three to five distinct habitat types (Wolfe
et al. 1983).

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

5-1
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pine), Quercus spp. (scrub oak species, geminsta. champanii, myrtifolia,
and inopina), Cladonia species, and Ceratiola ericoides (rosemary).

This community type has been ranked by FNAI as imperiled statevide
because of i1ts rarity and because of its vulnerability to extinction due
to some artificial or biological factor. This community type can have
three to five distinct habitats (Volfe et at. 1988).

Two other community types MY be found In the vestern portions of the
Nas Pensacola facility. These are flatvoods and sandhill vegetative

communities. Flatwoods vegetation occupies areas which were ocean
bottoms in recent geologic times, Primary overstory vegetation is
dominated by Pinus palustris (longleaf pine), Pinus elliottii (Sslash
pine), and Serenoa repens (Sav 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.
(bladderworts), Polygala spp. (milkworts), and Drosera Spp.

(sundews; wolfe et at. 1988).

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

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

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), llex cassine (dahoon holly), and
Lyonia spp. (fetterbushes; Uolfe et ak 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. In areas unaffected by
development, hardwoods dominate the canopy around the stream. Such
species as Magnolia virginiana (sweetbay), Illicum floridanum (star
anise), and Smitex bome=nox (spiked cat brier) are dominants of seepage
or steephead streams (Uolfe et al. 1983).

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. A literature search reveals 250 possible bird species associated
with the area. Thirteen of these species are endangered, and seven are
species of concern (see Appendix C). In March 1986, the Navy conducted
a survey and found 23 species of birds on the NAS Pensacola facility.
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The Navy recorded moderate size rookeries of the great blue heron and
found large numbers of nesting osprey in the southvestern portions of
the NAs Pensacola facility. Because of the large number and diversity
of habitats found around the facility and considering that the survey
vas conducted during a predominantly non-mating season, it is likely
that there are more species of birds using the facility and surrounding
vaters as feeding and nesting sites than have been found.

Reptiles and Asmphibians. During the 1986 survey conducted by the Navy,
only four out of a possible 30 species of reptiles and amphibians
associated vith the area vere identified on the NAS Pensacola facility,
none of which are endangered. A recent check of the FNAI files confirms
that the presence of the gopher tortoise (Gopherus lyphemus) can most
likely be found in suitable habitats on the vestern portions of the
facility (see Appendix 0. Host of the reptiles and amphibians that may
be found on the facility can be expected to use the surface vater bodies
in some stage of their life cycle. Any contamination of surface vater
bodies can be detrimental to existing populations of reptiles and
uphibians utilizing that vater body.

512  Aquatic

Preshvater. Little is known of the flora and fauna inhabiting the
streams, svamps, and bogs found on NAS Pensacola. These habitats may
have been significantly altered for drainage control and base
development. Some of the species associated with aquatic habitats are
Semotilus atromaculatus (creek chub), Gambusia affinis (mosquitofish),
and Etheostoma sp. (darters). Birds, mameals, reptiles, and amphibians
that associate with agquatic habitats may also be found in and around
those sites vith surface vaters (Volfe et al. 1983).

—— tal Wetlands. There are no reported coastal marshes or estuarine
vetlands around the NAS Pensacola facility, principally along the lov
energy shores of Bayou Grande. The habitat type is usually dominated by
saltmarsh cordgrass (Spartina alterniflora) or black needlerush (Juncus
roemarianus). A biota survey of these and other potential habitat areas
vill be conducted to determine the extent of estuarine flora and fauna.
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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 knowvn 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. An examination of historical aerial photographs
(see Section 12) may elucidate past distributions of seagrasses.

Plankton. The only existing study of the phytoplankton and zooplankton
in the waters surrounding the NAS Pensacola facility was conducted by
the Navy in March 1986. The phytoplankton has been characterized as low
in productivity (as compared to other Gulf coast estuaries), and mainly
dominated by the diatoms Navicula tripuncata, Bacteriastrum spp.,
Chaetocerus spp., Thalassionema nitzschoides, and liemiaulus spp. The
zooplankton is primarily dominated by Calonoid copepods and benthic
invertebrate larvae. This study is very limited by the fact that
samples were collected with undefined methods and only during the early
spring. This sampling protocol does not define population fluctuations
that are characteristic of low population abundances commonly found in
estuaries during the summer months. Examination of the zooplankton data
results in the same conclusions. 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.

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

collected along the wastevater treatment plant outfall showv a drastic .
drop in species abundance and diversity close to the sevage 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 moderate
diversity of benthic infaunal organisms vhen compared to other estuarine
systems vithin and around the turning basin. A complete comparison of
the Naw"s data cannot be made to other literature at this time because
their data are not given in numbers per unit area. However, the Naw's
data reveals that very few deep dvelling organisms reside in the areas
around the turning basin, and a lack of deep dwelling benthic organisms
say be an indication of a benthic community under stressed conditions
(Luckenbach et at. 1988).

rish and Shellfish. Early studies of Pensacola Bay have identified 180
bony fish species and seven cartilaginous fish species (Cooley 1978).
The 13 most abundant species vere spot (Leiostomus xanthurus), pinfish
(Lagodon rhomboides), Atlantic croaker (Micropogonias undulatus), gqulf
menhaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli),
longspine porgy (Stenotus caprinus), silver perch (Bairdiella
chrysoura), southern hake (Drophycis floridana), inshore lizardfish
(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout
(Cynoscion arenarius), and spotted hake (Urophycis regia: Eeil 1988).

Fish diversity vas highest in the more saline waters near the NAS
Pensacola facility during spring and summer. In the less saline waters
of East Bay, diversity vas lovest in summer and highest during the
viater months. Fish population density vas the highest in the more
saline waters, vith peaks throughout the summer (Cooley 1978).

Moderate densities of blue crab (Callinectes sapidus), shrimp (Penaeus
dworarum, P. setiferus, and P. aztecus), and oysters (Crassostrea
virginica) have been collected throughout Pensacola Bay (Eeil 1989).
Shrimp are caught in greater abundances near NAS Pensacola because of
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the higher salinities. Blue crabs and oysters are more readily caught
in the East Bay area. In fact, the only legal shellfishing areas
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.

Sport and Commercial Fishing. A moderate amount of 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. The most economically
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 (21X),
vermillion snapper (19.5%), red snapper (7.6%), porgies (4.7%), and
amberjack (@%). 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 Naw"s data, also
suggest that a significant tuna fishery may be developing in the
Pensacola Bay area (O pounds landed in 1983; 1,582 pounds in 1987).

Sport Fisheries data is not available from the State of Florida at this
time due to the lack of a state saltwater fishing license (Heil 1989).

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

The estuarine system is a very important element in the life history of
most of the commercial and sport fishing species sought. Between 65 and
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90% of all commercially valuable fish species are estuarine dependent

during some phase of their life cycle. Shrimp, blue crab, and shellfish .
are krowvn to release larvae that feed iIn 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 organisas residing near the facility.

Marine Mammals. Fev mamaals have been sighted vithin the area of the
NAS Pensacola facility. Most of the 13 species Of nemmals reported for
the northeastern Gulf of Mexico stay predominantly in Gulf waters. The
Atlantic bottlenose dolphin (Tursiops truncatus), however, has been
sighted regularly off the NAS Pensacola facility. Manatees have been
sighted irregularly, vith one recant sighting in the area recorded by
PNAT in October 1988. A goosebeaked vhale (Ziphius cavirostris) vas
reported stranded on Santa 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
assumed that they are quantitatively ranked as uncommen t0 common in
abundance vithin the vaters surrounding the NAS Pensacola facility.

Threatened and Endangered Species. A number of threatened and
endangered species (see Appendix C) have been identified in the vicinity
of the NAS Pensacola facility. Many rare, threatened, and endangered
species are associated with the wetland or bog habitats found on NAS
Pensacola. A total of 57 occurrences for six plant species were
recorded in an inventory conducted by FNAI (1988b) of the NAS Pensacola
facility (see Appendix O). Most of these plants vere found in the area
around Sherman Field and habitats to the vest. Any Site remediation
and, more importantly, any assessment of environamental 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, and nesting and feeding animals on the facility
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grounds. Complete biotic surveys may be necessary to determine the
presence of threatened or endangered species and potential pathways of
Contamination to these species.

52 Site-Specific Biological Resources

Site 36 lies underground in the southeastern corner of the NAS Pensacola
facility and extends approximately 6 miles. As an industrial waste
sewer line, 1t has no direct effect on the biological resources found at
the surface. It may, however, have an indirect effect on the soils and
groundwater, thereby affecting the biological resources found
downgradient from the sewer line. The creek associated with Site 30 and
the paved drainage ditch along the western side of Chevalier Field are
both located within 100 feet of the sewer line. These aquatic habitats
and associated faunal populations may be affected by contamination from
Site 36. Pensacola Bay lies within 100 feet of some of the southern
portions of Site 36, and the faunal populations associated with this
marine habitat may be affected by contamination from the site.

IT shallow soil contamination exists In the site vicinity, floral
species associated with the habitats above Site 36 may be affected. A

complete biotic survey along the entire sewer line must be conducted to
identify the habitats and communities potentially affected by this site.
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6. SURFACE VATER HYDROLOGY

61 General Occurrence and Significance of Surface Water

The NAS Pensacola facility is located on a coastal peninsula bounded by
Bayou Grande to the north, Pensacola Bay to the south and east, and Big
Lagoon to the southwest. 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.

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

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

The southwestern and northern portions of NAS Pensacola contain areas of
freshwater wetlands. These are particularly sensitive areas formed by
the intersection of the water table with the land surface. These
systems are defined by and dependent upon a dynamic water-cycle, with
periodic inundation and exposure corresponding to seasonal fluctuations
in the water table.
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The discharge of surface waters into Pensacola Bay, Bayou Grande, and
the coastal vetland areas presents the potential for transport of
contauinants 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 water or groundvater, into
wetland areas found on site could also have a significant impact on the
biotic communities that are dependent on those habitats.

62 Site-Specific Surface Vater Bydrology

At least three surface water bodies lie in close proximity to portions
of Site 36. These are Pensacola Bay, Bayou Grande, and tbe unnamed
creek and paved ditches associated with Site 3. Any contamination
determined to be associated with Site 36 may ultimately iImpact these
surface water bodies, primarily via groundvater transport. No
investigation of these vater bodies is planned as part of this study.
Bovever, the investigation of the unnamed creek, paved ditches, and a
portion of Bayou Grande is being addressed by a separate work plan
(Group B.  Also, an investigation of nearshore sediments in Pensacola
Bay is being adddressed in the work plan for Group C.
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7. PHYSIOGRAPHY AND HYDROGEOLOGY

7.1 Physiography and Regional Hydrogeology

711  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 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.

712  Regional Eydrogeology

There are three principal hydrogeologic units of importance which under-
lie the NAS Pensacola. These are, in descending order, the Surficial
Aquifer, the Intermediate System, and the Floridan Aquifer System.

7121 Surficial/Sand-and-Gravel Aquifer

The Surficial Aquifer occurs from land surface to a depth of approxi-
mately 300 feet at NAS Pensacola and is composed of a sequence of
unconsolidated to poorly indurated clastic deposits (Wagner et al.
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1984). In this portion of Florida, the Surficial Aquifer constitutes an
important source of vater supply and is called the Sand-and-Gravel
Aquifer (Southeastern Geological Society [SEGS] 1986). Based on the
total dissolved solids (Tps) content of groundwater from vells that tap
the sand-and-Gravel Aquifer in southern Bscambia County (Clemens et al-
1989), the groundwater is classified as Class G-1 (FDER 1988b). The
sediments aaking 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. Given
that the Sand-and-Gravel Aquifer Is contiguous vith 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. These zones
are referred to as the surficial zone, the lov permeability zone, and
the main producing zone (Wilkins €t af. 1935).

surficial Zoe. The surficial zont is contiguous vitb land surface and
contains groundvater under vater table or perched vater table condi-
tions. The results of numerous borings conducted at NAS Pensacola
(Geraghty and Miller, Inc. [G 6 M] 1984, 1986) indicate that the surfi-
cial zone ranges In thickness between 40 and 70 feet and consists of tan
and brown, fine- to medium-grained quartz sand. Depth to the vater
table vithin the surficial zone is variable depending on location and
ranges from less than 1 foot near surface water bodies to more than 20
feet in areas of higher elevation. In general, the direction of ground-
vater flov i1s controlled by the topography and by discharge to surface
vater bodies. Consequently, shallow groundvater in the surficial zone
moves toward areas of lover elevation and/or the nearest surface vater
body. Overall, the surficial zone has a high permeability. Numerous
aquifer (slug) tests and laboratory permeability tests conducted on
wells in or sediments from the surficial zone at NAS Pensacola yielded
hydraulic conductivity values ranging from 16 to 56 ft/day (G & M 1936).
Horizontal groundvater flow velocities in the surficial zone will depend
on site-specific hydraulic conductivities and horizontal hydraulic
gradients; however, velocities vould generally be expected to be high.
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Lov Permeability Zone. Underlying the surficial zone is a zone of lower
permeability sediments dominated by clay and silt-sized material. This
zone is referred to as the low permeability zone. At NAS Pensacola this
zone 1is generally composed of gray to blue, sandy, silty, slightly
fossiliferous (shelly) clay and clayey sand ranging in thickness from 8
to 40 feet (G & M 1984, 1986).

The results of laboratory permeability tests conducted on samples from
'this zone indicate that vertical hydraulic conductivities are low,
ranging from 4.2 x 107> to 9.9 x 1072 ft/day. Thus, the low
permeability zone probably functions as a confining or semiconfining
unit inhibiting the flow of groundwater between the surficial zone and
the underlying main producing zone. The low permeability zone has been
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 low permeability zone at
NAS Pensacola; thus, no information is available regarding groundwater
flow direction.

Main Producing Zone. The bottom portion of the Sand-and-Gravel Aquifer
is called the main producing zone and consists mainly of sand and gravel
interbedded with thin beds of silt and clay. The depth at which the
main producing zone is encountered is somewhat variable, ranging from 60
to approximately 120 feet 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 alL 1985). NAS
Pensacola has three supply wells which produce water from this zone;
however, due to high iron content in the water, the wells are
infrequently used (G & M 1986). The principal sources of water for NAS
Pensacola are wells located at Corry Field, approximately 3 miles to the
north. The thickness of the main producing zone can be highly variable;
however, it iIs estimated to be up to about 100 feet at NAS Pensacola.
Insufficient data exist for wells open to the main producing zone at NAS
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Pensacola to determine direction of groundwater flov vithin this zone;
however, the flw direction is assumed to be generally southward under
ambient conditions. Pumpage of the supply wells vould locally cause

groundwater in this zone to flov tovard tbe wells.

As a result of the overlying lov permeability zone, groundwater within
the main producing zone occurs under confined or semiconfined
conditions. At one nested vell location on NAS Pensacola (east Of
Building 648) the water level elevation In a vell open to the main
producing zone is approximately 7 feet lover than that In an adjacent
vell open to the surficial zone (G & M 19%6). This indicates that a
significant downvard hydraulic gradient exists betveen these two zones.
Thus, a considerable potential exists for vertical groundvater flow from
the surficial to the main producing zone at this location. It is not
knomn 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 Interaediate .
System. In the vicinity of NAS Pensacola, the top of the Intermediate
System generally lies within the sediments termed Hiocene Coarse
Clastics or corresponds to the top of the Upper Hember 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 betveen the overlying Sand-and-Gravel Aquifer and the
underlying Floridan Aquifer System (SEGS 1986). The entire sequence is
primarily poor t non-vater bearing. BHowever, relatively thin beds of
sand vhich may yield small quantities of water exist within the unit.

In the NAS Pensacola area, the Intermediate System is approximately
1,100 feet thick and is composed of the lower portion of the Miocene
Coarse Clasties, the Upper Hember of the Pensacola Clay, the Escambia
Sand Meaber of the Pensacola Clay, and the Lover Member of the Pensacola
Clay; all of Hiocene Age.
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7.1.2.3 Floridan Aquifer System

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

1984).

72 Site Bydrogeology

In the immediate vicinity of IWTP sewer areas, the surficial zone of the
Sand-and Gravel Aquifer occurs from land surface to a depth of
approximately 50 to 70 feet. The lithologic description of cuttings
collected during the installation of monitoring wells GM54, located near
Site 27, and GM61, located near Site 34 (see Figure 2-2), indicates that
this zone primarily consists of tan and brown, fine- to medium-grained
quartz sand. Several shallow monitoring wells open to the surficial
zone exist iIn the immediate vicinity of Site 36. These wells indicate
that the water table in most of the site areas occurs approximately 2 to
4 feet BLS. 1In the northwestern section, the water table is
approximately 15 to 18 feet BLS.

Generally, the shallow groundwater flow direction is toward the nearest
surface water body (i.e., Pensacola Bay, Bayou Grande, the unnamed
creek, or paved ditches). Based on water level data collected from
shallow wells in the area, the horizontal hydraulic gradient ranges,
approximately, from 0.006 to 0.0005. G 6 M (1986) reported that aquifer
tests have been conducted on wells GM49 and GM56, and hydraulic
conductivities were found to be 34 ft/day and 57 ft/day, respectively.
Assuming an effective porosity of 0.20, an average hydraulic
conductivity of 46 ft/day, and an average hydraulic gradient of 0.0028,
a groundwater flow velocity for the surficial zone in this area is
estimated to be approximately 0.64 ft/day or 235 ft/year.
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Immediately underlying the surficial zone in the vicinity of Site 36 and
extending to a depth of approximately 60 to 100 feet is the low
permeability zone of the Sand-and-Gravel Aquifer. Based on the cuttings
from the installation of wells GM54 and GM61, this zone primarily
comprises green to gray, sandy, clayey silt with soN shell fragments.
No monitoring vells open to the lov permeability zone exist in the
vicinity of Site 36; however, based on the lithology, this zone veuld be
expected to function as a confining or seaiconfining unit restricting
the flow of groundvater between the surficial zone and the underlying
sain producing zone. The direction of groundvatcr flov within the low
permeability zone IS unknown.

The top of the main producing zone occurs at approximately 75 to 110
feet BLS in the site vicinity and mostly consists of fine- to
medium—grained quartz sand. Monitoring wells GMS4 and GM61 are open to
the upper portion of this zone. The water level elevation in well GM61
iIs approximately 4 feet lower than that in well GM56 (open to the
rurficial zone), and the vater level elevation in vell GM54 is
approximately 7 feet lover than that in well GgM02 (a shallow well
located 30 feet southeast of GMS4). This indicates a significant
dovnvard hydraulic gradient between the surficial zone and the main
producing zone in this area (G & M 1984). Thus, depending on the
vertical hydraulic conductivity of the low permeability zone at this
site location, a significant potential for dovnvard groundwater flow
from the surficial zone into the main producing zone exists.

The direction of groundvater flow within the main producing zone at
these sites is unknowvn; however, a generally southward flov is expected
under ambient conditions. an NAS Pensacola supply well (Well No. 2),
located approxinately 2,000 feet west of the main section of the IWTP
sewer, IS screened between 105 and 160 feet BLS and thus is open to the
main producing zone. This vell 1is utilized by NAS Pensacola for backup
vater supply only during periods of peak demand.
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Eovever, during these periods of 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.

No aquifer test data exist for monitoring wells open to the main
producing zone at NAS Pensacola. However, records on file with the
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 gpmn. This data can be used to calculate a
rough approximation of the hydraulic conductivity (Lohman 1979) for the
main producing zone of 150 f£t/day.
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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 who
will be directing and performing this Contamination Assessment/Remedial
Activities Investigation. This work plan will incorporate and reference
applicable technical and schedule sections, as appropriate, and will
follow E & ES project management guidelines (see Section 2).
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9. SITE MANAGEMENT PLAN

The Generic Site Management Plan (GSMP) defines the management
procedures for field activities on both the site and program level. The
management and implementation of all field activities conducted as part
of the Contamination Assessment/Remedial Activities Investigation of
Site 36 will follow the GSMP and any updated versions. Data quality
objectives (DQos) and all applicable or relevant and appropriate
requirements (ARARs) have been considered in developing the initial
phases of fieldwork described here and will be updated and revised for
any subsequent phases of fieldwork.
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10. HEALTH AND SAFETY PLAN

A comprehensive General Health and Safety Plan (GHSP) and individual
site-specific safety plans (SsPs[; see Appendix A]) have been developed
to provide readily available emergency information and preventative
safety measures. The GRSP outlines health and safety procedures and
protocols to be followed during all field investigations at each of the
3 sites on NAS Pensacola. The plan includes: standard operating
procedures (e.g., site entry and decontamination); hazard communication
and training (e.g., safety training, briefings, and documentation);
safety equipment and instrumentation (e.g., monitoring and personnel
protective equipment); hazard evaluation by contaminant class (e.g.,
metals and organics); and hazard evaluation for each task (e.g.,
drilling and sampling). The 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 (i.e., 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 liealth Administration (0SHA) 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 Plans (SQAPs[; see

Appendix B]).

The SQAP will provide site-specific quality assurance/quality control
(0A/QC) measures used to obtain accurate and precise data for all site
investigation activities. The SQAP will address all phases of the
investigation from development of the initial sampling plan through
verification and reporting of the analytical results. All of the Qa/QcC
procedures described in the GQAPP and SOAP will be in accordance with
applicable professional technical standards, uU.S. Environmental
Protection Agency (EPA) requirements, and specific Navy goals and
requirements €or this project. All samples will collected, handled,
packaged, preserved, and transported in accordance with the GQAPP and
SQAP and with u.s. Navy and EPA procedures.
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12. 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. For the
purpose of supporting the development of field investigation strategies,
efforts will be made to obtain photographs of an appropriate scale that
will allow for analysis of past and present surface conditions,
drainage, and land use. Photographs showing the history of site
activities will be analyzed to obtain information regarding the
evolution of site features which might have affected hydrologic
conditions. 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.
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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. The locations of all
underground utilities or obstructions will be marked with surveyors
flags, day-glow paint, or by other methods as appropriate. This task
may be conducted as part of the physical survey but will be considered a
separate task for cost purposes.
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14. FIELDVORK METHODOLOGY

141 Phase I—Field Screening

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

[Data quality objectives (DQos), which specify the quality of the data
required to support decisions during remedial response activities, are
contained in E & B*s GQAPP and Site Management Plan (sMP). Phase |
screening level data (Do Level 1 & 11) will be used to focus the phase
II sampling (DQO Level III & IV).]

14.1.1 Physical Survey

14111 Overall Physical Reconnaissance

A field reconnaissance survey will be conducted along the IVTP sewer
line areas. Available aerial photographs and maps will be used as
guides in locating surface features. Visual inspections will be made
regarding surface conditions, stressed vegetation, surface drainage
patterns, overflow areas, and leachate seeps.
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During the reconnaissance survey, the field team will identify areas
vhich present the most suitable conditions for the establishment of
survey baselines.

The reconnaissance survey team vill utilize radiation air monitoring
equipment during walkovers of Site 36, In accordance with Section 6.1.1
of the GOAPP. In the event that any readings above background are
obtained, the area(s) will be flagged and i1dentified on a site map for
future reference. All findings of the physical reconnaissance will be
mapped in detail and recorded in the field logbook.

14.1.1.2 HNuw/OVA Surface Emissions Survey

An emissions survey will be conducted using HNu and/or organic vapor
analyzer (OVA) air monitoring equipment. The survey will be conducted
in accordance vith Section 6.1.1 of the GQAPP. Measuresments will be
taken continuously along the sever line vhere possible. Any readings
above background will be recorded in the field logbook.

X113 Radiation Survey

A radiation survey will be conducted using a micro-R-meter and gamma
scintillation detector. The survey will be conducted in accordance with
Section 6.3.6 of the GQAPP. Measurements will be taken continuously
along the sewer line vhere possible. Any readings above background will
be recorded in the field logbook.

14.1.1.4 Habitat/Biota Survey

During the physical reconnaissance, an E & E biologist/ecologist will
determine the on-site terrestrial and aguatic habitats and the
surrounding habitats vhich may be affected by off-site contaminant
migrations. During the valkover survey, rare, threatened, and
endangered species and their potential habitats will be identified, and
an evaluation will be made of general site conditions to support’viable
populations of plants and animals. [Using historical aerial photographs
amd the survey results, a map illustrating the identified habitats will
be generated.] A habitat/biota survey will be conducted along the
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entire route of the IWTP sewer line, as well as a literature search for
specific areas of NAS Pensacola.

14.1.2 Soil Gas Survey

Phase 1 will require a soil gas survey be conducted €or Site 36 to
determine the spacing of soil sampling and monitoring well locations
along the length of the underground sewer system. Soil-gas probes will

be installed manually into the subsurface at a frequency of every 100
feet along the sewer system. An OVA will be used in the survey mode to

screen for the presence of organic vapors. In addition, a granular
activated carbon probe will be utilized on the OVA to determine the
presence of methane gases. After measurements are completed at each
location, the probe will be extracted, and the location will be mapped.
A typical soil gas measurement location scheme is shown on Figure 14-1.
The soil gas survey and measurements will be conducted according to
Section 6.5 of the GQAPP.

14.1.3 Analytical Screening

1131 Laboratory Analyses

Phase | sampling activities for Site 36 will require the installation of
shallow temporary monitoring wells, groundwater sampling, and the
collection of soil samples. All of the samples will be analyzed in the
laboratory for analytical screening parameters. The analytical
screening program has been developed for the Phase | effort as a measure
to efficiently and cost-effectively provide focus for subsequent phases
of site characterization and contamination extent delineation.
Analytical screening is addressed in detail in Section 9.1 of the GQ4PP.
Analytical requirements for samples collected in Phase 1 are shown in
Table 14-1.

Soil -- Approximately 145 soil borings will be drilled along the IWTP
sewer line using either a solid-stem auger extraction method or a
hand-operated bucket auger. The exact depth of the industrial sewer
line varies from place to place and will be determined from Navy

"as-builts" prior to fieldwork. Soil samples will be collected from
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- INDUSTRIAL WASTEWATER
SEWER SYSTEM
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SOURCE: U.S. Navel Air Station, Pensscols, Floridas, 1988
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TABLE 14-1

PHASE I SAMPLING AND ANALYTICAL REQUIREMENTS—GROUP N

SITE 36
no. of Analytical
Medium Samples Duplicates Total Suito"b
Soil 290 15 305 A
Groundwater 145 8 153 A
TOTAL 435 23 458

.Mnlyticnl suite designations asre as follows:

A w Volatile organic compounds. pelynuclear arematic hydrocarbons,
phonola, pesticides and total PCBs, total recoverable
hydrocarbens, and metals (total, unfiltered).

bSPOCifiC constituents encompassed by the varicus chemical groups
included within analytical suite A are identified iIn Tables O-1
through 9—4 of tho Generic Quality Assurance Project Plan
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belov the depth of the sewer at each location. Borings will be
completed to a depth belov the sever or to the vater table, whichever is .
greater. Soil samples will be collected over 5-foot intervals (i.e., 0
to 5 feet, 5 to 10 feet, and so on to the vater table), and soil
lithologies will be characterized and recorded in the field notebook.
All drilling and sample collection equipment will be decontaminated at a
minimum, prior to use and between each sampling interval in accordance
vith the GQAPP (Section 6.10). Clean collection equipment (i.e.,
stainless steel bowls and travels) vill be used for each sample

interval. All drill cuttings, rinse vaters, and contaminated clothing
will be drummed and disposed of In accordance vith Section 14.8.

Assuming a vater table depth of 10 feet at all locations, tentative
total numbers of samples to be collected are listed in Table 14-1.

Tre selected soil sampling locations are near each manhole and at a
frequency of 150 to 250 feet along the IwTP sewer line between manholes.
The results of the soil gas survey will be used to aid in the
appropriate placement of soil boring locations. A typical sampling
scheme is shown in Figure 14-1. This sampling scheme IS based on the
assumption that joints in the aanholes are the areas most likely to
leak. Sample numbers and locations are approximate and may be altered
subject to the attainment of more detailed site-specific data from the
physical survey.

All fieldwork and sampling tasks will be performed iIn accordance with
the SQAPP, the GQAPP (sections 6.6, 6.10, and 6.11), and the Generic
Health and Safety Plan.

Groundwvater —— Approximately 145 temporary stainless steel monitoring
wells will be installed along the IVTP sever line. Each well will have
5 feet of 0.01-inch slotted screen and will be installed to a depth at
vhich the wvell screen brackets the vater table (i.e., the top of the
screen extends slightly above the water level). As shown on Figure
14-1, the locations for these wells are tentative. The information
gained from field reconnaissance surveys and aerial photograph
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interpretations will allow adjustments and finalization of the temporary
shallow well network.

The 145 temporary wells will be purged and sampled in accordance with
Section 6.8 of the GQAPP.

1414 Bydrologic Assessment

The temporary wells will be surveyed to obtain top of casing (T0C)
elevations referenced to USGS datum or to a suitable established
benchmark located along Site 36. Static water levels will be measured
in each well to determine shallow groundwater flow direction and
horizontal hydraulic gradient.

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

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

142 Phase II--Characterization/Extent Delineation

This section of the Contamination Assessment/Remedial Activities
Investigation Work Plan--Group N (Site 36, Industrial Waste Sewer),
Naval Air Station Pensacola, Pensacola, Florida, has been entirely
revised to reflect the results of the Phase | 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.
Plate 1 shows the actual Phase | sampling locations and location
designations. The results of the Phase | investigation of Site 36 are
presented in E & E’s Final Interim Data Report, Contamination
Assessment/Remedial Activities Investigation, Industrial Waste Sewer
(Site 36), Naval Air Station Pensacola, Pensacola, Florida, Volumes I
through v, [November] 1992 [(E 6 E 1992a)]). [A water level elevation

14-7

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




map Of the surficial zone oOf the Sand and Gravel Aquifer vas generated
for this site. This map vas included in the Phase | interim data report .

and is not included In the work plan.)

In general, the results of E & B’s Phase | investigation of Site 36,
revieved In combination with those of the previous investigation of the
site (NEESA 1983), indicated the following:

o Soil and surficial-zone groundvater contamination are
present aleng the industrial vaste sever line. Vith the
exception of metals in groundvater, the videspread
occurrence of which 1s believed to be strongly influenced
by acid preservative leaching/dissolution of entrained
aquifer matrix sediments, the detected contamination is
either sporadically distributed across a generally limited
number of highly localized sampling locations and/or
predominantly concentrated along the northvest and/or
southeast portions of the sewer line.

0 Lead, total recoverable petroleum hydrocarbons (TRPHs),
polynuclear aromatic hydrocarbons (PABs), and phenols were
the primary soil contaminants detected.

o Lead, chromium, cadmium, TRPHs, volatile organic compounds
(VvoCs), PAHs, and phenols vere the primary groundvater .
contaminants. Lead, Chromium, cadrium, and halocarbon-type
VOCs (tetrachloroethene; trichloroethene; dichloroethene;
and 1,1,1-trichloroethane) vere all detected in groundwater
at concentrations exceeding the Florida primary drinking
vater standards. TRPHs, aromatic-type VOCs (total benzene
+ toluene + ethylbenzene + xylenes [BTEX]), and PAHs were
all detected in groundwater at concentrations exceeding the
applicable or potentially applicable (PARs) Florida
Groundvater Cleanup Standard. Phenols vere detected in
groundvater at concentrations exceeding the potentially
applicable Florida groundvater guidance concentrations for
various phenolic compounds.

o Overall, much of the detected contamination does not appear
to reflect active, continuing leakage from the sever line.
This determination does not mean that the sever line has
never leaked and/or is not currently leaking, but rather
that the Site 36 Phase | data simply do not support the
unequivocable presence of active, continuing leaks at the
sampling locations, especially vhen vieved In the context
of the numerous other potential off-site and/or ambient
sources present.
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In light of the Phase | results summarized above, the objectives of the
. Phase 11 investigation of Site 36 will be as follows:

(0]

0]

Identify, to the greatest extent possible, the source(s)--sever
line-related, off-site, and/or ambient--of the detected Phase I
soil and groundwater contamination.

Delineate the nature, magnitude, and, to the greatest extent
possible, lateral/vertical extents of known/suspected areas of
soil and groundwater contamination; and

Initiate the Risk Assessment and Feasibility Study for the site.

In order to meet the above objectives, the Phase II investigation of
Site 36 will include the following elements:

o

(4]

Contaminant source survey;

Soil sampling;

Installation of shallow and intermediate monitoring wells:
Collection of groundwater samples from nearby permanent existing
wells GM55 and GM58 (the 16 other permanent wells in the
vicinity of Site 36 will be sampled during the proposed Phase II

investigations of sites 9, 12, 23, 27, 29, 31, and 34) and 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 | analytical results and previous analytical
results have been evaluated regarding all requirements of the CERCLA and
Superfund Amendments and Reauthorization Act (SARA), as well as all
other ARARs. For Site 36, these ARARs include:

0 Resource Conservation and Recovery Act (RCRA);

o Clean Water Act (CwA);
o Safe Drinking Water Act (SDWA);
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0 40 cFrR Parts 264, 265, 270, and 271 (Corrective Action for Solid
Vaste Management Units at Hazardous Waste Management Facilities;
Proposed Rule); .

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

0 Chapter 17-301, PAC (Surface Waters of the State):
o Chapter 17-302, PAC (Surface Water Quality Standards);

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

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

Formal, quagtitative air sampling will not be conducted during Phase II
at Site 36 because no evidence that Site 36 represents a potential
source of airborne volatile or particulate contaminants vas revealed by
the Phase | surface emissions survey, particulate air screening, or
fieldwork air monitoring activities. Biota sampling also will not be
conducted during Phase 11 because the potential contaminants of concern
have not been sufficiently characterized. BHovever, base-wide biota
sampling will be conducted in conjunction with the investigation of
operable units (ous) 15, 16, and 17 (Bayou Grande Area, NAS Pensacola
Wet lands, and Pensacola Bay Areal , respectively]).

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

Feasibility Study activities, which will be required for Site 36, will
be directed toward identification of data gaps that must be eliminated
to support the eventual completion of a comprehensive Feasibility Study
for the site. If no data gaps are identified, the Feasibility Study
will be completed during Phase II.
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In addition, 1f warranted, E & E will evaluate the Phase II results to
identify whether any interim remedial measures (IRMs) are required and,
if so, to develop recommendations for implementation of these IRNs (see
Section 14.2.5).  IRHs will only be implemented following receipt of EPA

approval .

All Phase II investigation activities and results will be discussed in
an interim data report structured in the required format of a formal
draft remedial investigation (RI) report. This Phase II interim data
report will provide a complete data synthesis incorporating the results
of E 6 Es Phase | and Phase II investigations, as well as the results
of previous investigations. The interim data report will specify
whether additional Phase III assessment activities are required, or
whether the formal draft Rl report for the site can be prepared.

All Phase | investigation activities were completed in accordance with

E & E's 1990 GQAPP for Contamination Assessments and Remedial Activities
at NAS Pensacola. All Phase II investigation activities will be
completed in accordance with the newly revised, updated 1992 version of
this document. In this section (14.2), all references apply to the 1992
version of the GQAPP.

[Bvery effort will be made to complete the investigation of this site
during Phase 1I. To the greatest extent possible, the results of the
Phase I investigation, as well as field data and/or observations
generated during the Phase II investigation, will be utilized to adjust
and/or redirect the Phase II efforts in order to maximize the amount of
information obtained regarding the horizontal and vertical extents of
possible contamination at the site. Adjustments to the Phase II scope
of work may include, but may not be limited to: 1) sampling of
additional media which are not already included in this work plan; 2)
installation of additional and/or deeper (i.e., intermediate and/or
deep) permanent monitoring wells; 3) collection and analysis of
additional samples from any given medium; and 4) performance of
full-scale aquifer tests or other studies to further characterize the
hydraulic properties of the soil or aquifer matrix. However, sampling
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and/or analysis wvill mot be performed On media for which the associated
procedures are not described in the approved GOAPP. Furthermore, addi-
tional data from other site investigations may become available prior to
or during the completion of Phase IT activities at this site. This
could warrant an increase or decrease in the scope of work proposed in
this vork plan. In addition, temporary wonitoring wells may be
installed, or some other temporary groundvater sampling methodology may
be employed, in place of some of the proposed permanent wvells, as
appropriate-

It should be noted that the NADEP Pensacols has prepared and is
finalizing a hazardous vaste minimization plam (RADEPINST 5090, NADEP
Pensacola Bazardous \laste Minimization Plan, Angust 1992). NAS
Pensacola vill follow this plan and take an active role in instituting a
vaste minimization program. ]

14.2.1 Contaminant Source Survey

A supplemental contaminant source survey will be performed at Site 36 to
obtain a comprehensive understanding of potential additional contaminant
source(s) In the site vicinity. At Site 36, this survey will include
the following:

o ldentification of current and/or past activities, at
facilities proximate to the sewer line, which could
represent sources of the detected contamination;

o Location of underground fuel, stors drain, and sanitary
sewer lines present in the vicinity of the sewer line;

o Determination, to the_?reatest extent possible, of the
source of backfill soils used along the sewer line
excavation; and

o Deteraination of whether any normal, daily, facility-

- specific and/or base-vide activities, such as aircraft
operations, may have created potential, low-level, ambient
sources of TRPE or other contamination.

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

KU22  Sampling and Analysis

Plate 2 shows the proposed Phase II sampling locations for Site 36, and
Figure 14-2 illustrates the sampling protocol referenced on Plate 2.
Table 14-2 summarizes the sampling and analytical requirements,
including QasQc samples, for the Phase II investigation of Site 36.
Table 14-3 provides the specific rationale for each of the eight Phase
I1 sampling protocol developed to address contamination detected along
the industrial waste sewer line during Phase I. Table 14-4 provides the
sampling protocol and specific rationale for each of the proposed Phase
11 soil borings and monitoring wells, and for the analytical suite(s)
associated with each proposed Phase 1I sampling location. (Groundwater
samples to be collected from the two existing nearby wells and analyzed
for analytical suite A [see below] are not included in Table 14-4).

The samplg location reference numbers listed in Table 14-4 correspond to
the location numbers on Plate 2, and the analytical suite designations
used in Table 14-4 correspond to the suite designations defined in Table
14-2.

It is proposed to sample nearby existing wells G55 and GM58 and all
newly installed wells for analytical suite A during Phase II to provide
a uniform, time-synchronous perspective on Site 36 groundwater
conditions. (The 16 other existing permanent monitoring wells in the
vicinity of Site 36 will be sampled during the proposed Phase II
investigations of sites 9, 12, 27, 29, 31, and 34.) This perspective
will be critical to properly evaluate the groundwater migration pathway.
In addition, during Phase II 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
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Table 14-2

PHASE II SAMPLING AND ANALYTICAL REQUIREMENTS

HEAS PENSACOLA SITE 36 .

No. of Dupli- Trip b ProsorVI§1VO Field Rinsate Analvtical
Medium Samples cates Blanks Blanks Blanks  Blanks Totalt Suite
s011° 230 23 - et NR 48 301 LA
560 56 -— FR NR — 616 B
(1) -— 48 NR NR -— (1),48 D
(230) NR NR ¥R NR NR ({230) £
Groundwater? 158 16 -— 1 1 48 224 A
148 15 - 163 8
28 3 NR _— - 31 C
(1) -— 48 _— -— (1),48 D
{109} NR NR NR NR NR (109} r
TOTAL 1,124 113 96 1 1 96 1,431
(341) NR NR RR RR NR {341)
14[NASP]UH8000:T0484/1446/11
Key -
YThe number OF samples shown in parentheses Will bo analysed for the additional parameters
indicated.
b,

Trip blanks will be analysed for Appendix IX volatile organic compounds (voCs) only. Preservative

blanks will be analysed for Target Compound List (TCL) voCs, total recoverable petroleunm
hydrocarbons (TRPHs), dissolved Target Analyte List (TAL)metals, and cyanide.

chnnlyticnl suite designatiens arm as follows:

A = TCL vocs; TCL base-neutral,/acid extractable organic compounds (BNAs); TCL pesticides and
polychlerinated biphenyls (PCBs); TRPHs: TAL metals (total [i.e., unfiltered]) and dissclved
{i.e., millipore-filtered]|, water Only); cyanide; gress alpha, beta, and gamma radio-
activity: total organic carbon: total Xjeldahl nitrogen (TXN; surface water and sediment
only): grain sise {sediment only): hardness {(water only): and alkalinity {(water only).

TAL metals (total and dissolved (water only]), TRPHs, TCL vocs, and TCL BRAs.

TAL metals (total and dissolved).

Appendix IX VOCa, BRAs, dioxins, pesticides, PCBs, organophosphorus pesticides, herbicides,

total metals, cyanide, and sulfide.

pH, alkalinity, percent roiaturm, grain size (soil only), sty contmnt, ash contont. total
organic halogens, sulfur, ignitability, and cation exchange capacity (cCec).

Total suspended solids, TKN (groundwater only), ammonia nitregen, orthophosphatm phosphorus,
dissolved oxygen (in field), S-day biological oxygmn demand (BoDg), and chemical oxygen

demand (COD).

dSpocific constituents encompassed by the various chemical groups included within the above-listed
analytical suites arm identified in tables 9-6 through 9-15 of tho GQAPP.

®ror site 36, 19 boring locations X 2 dopth intervals = 38 samples; 132 boring locations x 3 dmpth
intervals = 396 samples; 58 boring locations x 4 dmpth intervals = 232 samples: 2 boring locations
x 5 dmpth intervals = 10 samples; 19 boring locations X 6 dmpth intervale = 114 samples (total
samples = 790),

4

NR = Neot regquired,

Iror site 36, 2 existing wells + 332 new on-site wells (266 shallow and 66 intermediate) = 334
samples,

Source:

Ecology and Environmmnt, Inc.. 1992

{Bold items enclosed in brackets denocte
changes to last version Of document}
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Table 14-3

RATIONALE FOR FROPOSED PEASE IXI SANPLING PROTOCOL
RAS PENSACOLA SITE 36

sampling Protocol
Desiqmation

Protocol
tescripiion

Retionale

1shallew Wil

'L soil boring and
1 shallovw well

$ soil derings and
1 shallou well

1 shallovy wells

1soil boring and
5 shallev wolls

5 aoil boring. and

1skhatlewnlla

1soil boring,
5 shallew wlla, and
2 {atermediate wells

5 roil boring.,
S shallew wells, and
2 [atermediate wells

Comfirm potential presence OF mezils contamination
in s2allew grounsdwater, (Elevated metuls present
in Phase I groundvator samsles, but iaterference
trem samsle turbidity pessidle.)

Confirm presence OI ibteace of potential
senataninatisa, and, if present, characterise
sature of dotoctod aoil amdser groundvator
contamination. (omly le¢v levels of contamina-—
tion detested iz Phase | aoil and/or groundvater

e les )

Saatacierise natute and delineate extent oOf
dmtested soil contamination: <emfi:m adsense of
significant groundwater senzamizastion, (Omly
Phase | SOil samplels] oznibited elevated
cemtaminant levels,)

Shscaszterise Naturo and Seliseate latoral oxtont
Of detectad growmdwator svataminazion (only Phase
I groundwater sample exhibited elevated

metals levels)

confirm preseace Or absence Of potential soil
cestaninasion, aad, It presemt, characterise
nature of <etected soil contamimation:
enactactecite mature rad 2elimeste latoral oxtont
of dotoctod groundwster contamination. (omly
Phase | grocndvater sample exhibited elovazed
csatanlapst levels.

Characterise naturo and delineate oxtont of
2ezez2ted aoil and grsuadwazer (lateral oxtont
only) contamination. (Eflevated contasmipmant
levels dotoctod In both #asse 1 soil and
greundwater samloes,)

Confirm presence Or adsence Of potential aoil
contamination, sad, if present, cnaracter{ze
sature of dotoctod soil contamination:
ematacterise naturo and delineats latoral and
vertizal extents of dotoctod groundvator
ceontamination, (Low contaminmant levels
in Phase | a0il sample(s] and slevated
contamination levels with sigunificant potential
tor vertiecal migration dotoctod in fhase |
groundvator sample,)

dotoctod

Characterise naturo and oxtont ¢f dotoctod aoil
and grsundwater contamination. (Elevated coONtami-
nant levels dotoctod in ?aase I roil sample{s] and
elevated contaminant levels Uith significant
potential for vortical migrasiea dotoctod In prase
1 groundvator sample.)

sSource:

2

(@]

n03012

14[NASPJUHB000:T0484/1449/16

ecology and tavireament, Ime,, 1992.
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Table 14-4

Rationale for rropoiod rbase II Soil Sampling and Momitoring Well
Locations and Soil and Groundwater Sasple Analyses
NAS Peasacola Site 36

Location
Reference Salplinq. Sllpl‘b Analyticué
Number Location Rationale Protocol Types Suite(s) Analytical Rationale

001 Low xylenes and high metals and phenol H s-tn AE Characterize TUll spectrum of
concentrations dotoctod_in Phaso 1 (AWT) potontial contaminant8 (analytical
temporery well TW206; high TRPH concon-— uit.  A).  Support potontial site
tration dotoctod in Phase | soil remediation planning activitios
boring B20s, (analytical suit. ).

s-p8 B Metals, TRPHs, vOCs, and BNAs are

(AWT) only concorn here.

SGW-CW A,F Characterize Tull spectrum of
potontial contaminants (analytical
suit.  A).  Support potontial site
romodiation planning activitios
(analytical suit. r),

SGW-PW B Metals, TRPHs, vOCs, and BNAs are
only concorn here.

IGW A,r Characterigse full spectrum of

: potontial contaminants (analytical
suit. A). Support potontial site
remediation planning activitios
(analytical suit. r).

002 High chromium and low xylene concon- G $-CB AE Charactoriro full spectrum of
trations detected in Phaso | temporary (AWT) potential contaminants (analytical
well TW208; low PAH concentrations suite A). Support potontial site
dotoctod in pPhase | soil boring 8208, remediation planning activitios

(analytical suit. E).
SGW-CW AF Charactoriro full spectcum of

potontial contaminants (analytical
suite A). Support potontial sits
remediaton planning activities
(analytical suit. r).

14[NASP|UNHB000:T0484,/1451 /10
Koy at ond of table,
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81-91

Table 14-4 (Coat.)

Location
Reference Sampling s--pl-b Analyticté ) )
Number Location Rationale Protocol Types suit. (a) Analytical Rational.

SGW-PW ] Metals, TRPHs, voCs, and BMAs are
only concern hore.

IaW t Y1 4 Characterise full spectrum of
potential contaminants (analytical
suite A), Support potontial site
remediation planning sctivities
(analytical ruito r).

003 High metals concentrations dotoctod r $-CB AR Characterise full spectrus of

in Pharo 1 tesporary well Tw2l3: high {AwT) potential contaminants (analytical

PAH and phenol conmcentrations dotoctod suite A). suppert potontial alto

in Pharo | seil boring s213, remediation planning activities
(analytical suite 8.

- | Metals, TAPHy, VOCs, and BMAs are

(Awr) only soncern here,

SGW-CW A chavacterigse LUull spactcum oOr
potontial centamimants,

SQW--PW ] Metals, TRPHS, VOCs, and BNAs are
only concern hers.

004 High chromium, vocs and phencls concen- & s-CB AR Chacactecise full spectrum of
trationr dotoctod in Phase | teamporary (AWT) potential contasinants (analytical
well TW209; high TRPH cencentrations suite A). Support potential site
dotoctod in Pharo 1 roil boring. remediation planning activities

(analytical suite E).
SGW-CW A,r Chatacterisze full spectrum of

potontial contaminants (analytical
suite A). support potontial site
remediation planning activities
(analytical ruito ry.

Key at end of table.

14[NASP)UNHS000:TO484/1451/1
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Table 14-4 (Cont.)

Locatioen

Reference Sampling
Number Location Rationale Protocol

s;nplob

TYpes

Analytica
it (s)

¢

Analytical Rationale

005 High metals concentrations dotoctod G
in Phase | temporary well TW172,

006 High chromium concentration detected a
in Phase | temporary well TW193.

SGW~PW

16w

S$-CB
(AWT)

SGW-CW

SGW-PW

IGw

S-CB
(AWT)

SGW~-CW

Metals, TRPHs, vocs and 8MAs are
only cencern here.

Characterize full spectrum of
potential contaminants (analytical
suite A). Support potential site
remediation planning activities
(analytical suit. ).

Characterize full spectrum of
potential contaminants (analytical
suite A). Support potential site
temediation planning activities
(analytical suit. E).

Characterize Tull spectrum of
potontial contaminants (analytical
uit.  A).  Support potontial site
romodiation planning activities
(analytical suit. ®y.

Metals are only concern hece.

Characterize Tull spectrum of
potontial contaminants (analytical
suite A). Support potential site
romodiation planning activities
(analytical suit. r).

Characterize full spectrum Of
potontial contaminants (analytical
suit.  A).  Support potential site
remediation planning activities
{analytical suite E).

Characterize full spectrum Of
potential contaminants (analytical
suite A). Support potential site
romodiation planning activities
(analytical suit. r).

Key at end of table.

14(NASP)UHB000:T0484,/1451/10
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Table 14-4 (Comt.)

Location
Reference Sampling s.-plob Anllyticné }
Number Location Rationale Protecol Types Sujite(s) Analytical mationale
SOW-0w C Metals are only concern here,
6w A,rF chacacterise Cull spectruam Of
potontlal contaminants {(analytical
sulte A).  Support petential site
vemediation planning sctivities
(analytical suite ).
007 Migh TRPH concontratlonr dotoctod C s-cp | W Characterize full spectrum Of
in Phase | roll bering 0191. (Awr) potential contaminants {analytical
suite A). Support potential site
tenediation planaing activities
(analytical suite ),
$-pB B Metals, TRPHs, vOCs, and BNAs arce
only cencern here,
S0W-CW A Characterize full spectrum of
potontlal contaminanmts,
008 High chromium concontratlonr dotoctod [} $GW-CW A Characterise full spectruam of
in temporacvy well TWiSS. petential contaminants,
SGW-PW C Metals are Only concern heate,
009 High chromium concentration dotoctod A SGW-CW A Charactecise full spectrum of
in Phase | temporary well TW1SS, potential contaminants,
010 Low 1,1-dichlorcethene and high chromiuan @ s-C8 AR Characterigse full spectruas of
concentrations detected in Phase | (ANT) potential contaminants (analytical

temporary well TW190,

suite A). Support petential site
renediation planaing activities
{analytical suite B).

Key al end of table.

14[NASP)URN000:TO4B4 /1451 /10



Table 14-4 (Cont.)

Location

Reference Sampling SInplob Analytical
Number Location Rational. Protocol® Types sutte(s)® Analytical Rationals

SOW—CW AP Chactacterize full spectrum of
potontiat contaminants (analytical
auito A). Support potontial aito
remediation planning activitios
(analytical auito r).

SGW-PW B Metals, TRPHs, VOCa and BNAs are
: only concorn here,

1GW A,r Characterize fUll spectrum oOf
potontial contaminants (analytical
. suite A). Support potontial site
remediation planning activities
(analytical suite r).

011 High metals concentrations detected D SOW-CW AT Characterize full apoctrua of
in Phase | temporacy well TW14S, potontial contaminants (analytical
auito A). Support potontial site
remediation planning activities
(analytical auito e).

12- %

SGW-PHW c Metals, TRPHs, Vocs, and BNAs are
only concern here,

012 High chromium and VOC concentrations < S-CB AE Characterize full spectrum of
detected IN Phase I temporary well TW226, (AwT) potential contaminants (analytical
auito A). Support potontial aito
remediation planning activities
(analytical auito E).

SGW-CW A,F Characterize full spectrua of
potontiat contaminantr (analytical
auito A). support potential aito
remediation planning activitios
(analytical auito r).

SGW-PW B Metals, TRPHs, VOCa and 8NAs are
only concern here.

14[NASP)UHB000:70484/1451/10
Key at and of table.



Neo0se

C

¢e-11

Table 14-4 (Coat.)

Location
Reference
Number

Location Rational.

Sampling
Protacol'

Sanple
Types

-4

Analytica
Suite(s)

Analytical Rational.

013

014

015

High metals and voc concontrationr

<}

dotoctod in Phase | temporary well TwWisl,

High metals concontrationr dotoctod
in Phase | temporary well TWI148.

High metals concentrations dotoctod

in Phase | temporary well TW169.

IGw

3-CB

(AwT)

SGW-CW

Iew

SaGW-CW

§-C3
(AwT)

AP

AR

AP

Characterise full spectruam of
potontial centamipants (analytical
sulte A). Support potential site
remediation planning activitior
(analytical ruito 1) _

Characterise full spectrum of
potential contaminmants (analytical
suite A). Suppert potontial site
romodiation plaaning activitior
(analytical suite E).

Charactarise full spectrum of
potoatial contaminaatr (analytical
ruito A). support potoatial site
remadiation planning sctivities
(analytical suite F).

Metals, TRPHs, VOCs, and BMAs are
only concerm here.

Chatacterite Cull spectrum Or
potoatial centaminants (analytical
sulte A). Support potontirl site
romodiation planning setivities
{analytical suite 1D _

Characterize full spectrum of
petential contaminants.

Metals, TRPHs, VOCs and BNAs are
only concexn here,

Charactorise lull spectium of
potential contaminantr (anmalytical
suite A). Support potontirl site
rensdiation planning activitior
(analytical suite €},

Key at end of table.

14[NASP |UHB000:T0484/1451 /10
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Table 14-4 (Comt.)

Location
Reference Sampling sulplob Analytical
Numbert Location Rationale Protocol Types suit. (s} Analytical Rational.

SGW-CW AF Characterize full spactrun of
potantial contaminants (analytical
auita A). Support potantial site
remediation planning activitias
(analytical auita F).

SGW-PW c Metals, TRPHs, VOCs, and BNAs are
only concern hete.

IGW AP Characterige full spactrun of
potantial contaminants (analytical
auita A). Support potantial site
remediation planning activitias
(analytical suite F).

016 High chromium concantration detected A SGW-CW A Charactarira Cull spactrun of
in Phasa | temporary wall TW168. potential contaninants.

017 High chromium concantration detected A SGW-cW A Characterize full spactrun of
in Phasa | temporary wall Twi167. potantial contaminants.

018 High metals and low vOC concantration H s-CB AR Characterize full spectrum of
datactod in Phasa | temporatry wall Twiéd; (AWT) potantial contaminants (analytical
high load and phenols concantrations suite A). Support potential site
datactod in Phasa | soil boring 8164. remediation planning activities

(analytical auita E).

S-PB B Metals, TRPHs, VOCs and BNAs are

(AWT) only concarn here.

SGW-CW AP Charactarira full spectrum of

potantial contaninants {(anlaytical
suite A). Support potantial site
remediation planning activitias
(analytical suite r).

Kay at and of tabla.

14[NASPUHB000:T0484/1451/10




Table 14-4 (Cont.)

Location

Reference sSaspling san;l.b Annlyticlé )
Number Location Rationale Protecol Types Suite(s) Analytical Rationale

SGW~ W B Metals, TRPHs, VOCs and BMAs arse
(%) only concern here.
(&)
oD 1aw AF Characterize full spectrum of
oD potontial contaminantr (analytical
() suite A). Support potential site
— renediation planning activities
< (analytical suite ®y.

019 High metals concentrations dotoctod C $-CB AL chatvscterise Cull spectrum oOf

in Prase I temporary well TWiSE; high potontial contaminant. (amslytical
TRPH and pAH concentrations dotoctod in suite A). Suppert potential site

Phase | roil boring ®15¢ romodiation planning activities
(analytical suite &).

s~ [ ] WMetals, TRAPHa, V0OCs, and BMAs ace
(arr) only cencern hese,

SGW-CW A Characterize full spectrum of
potontial sentasinants,

=91

020 High load concontration dotoctod in a 3-~CB AR characterise Cull spectrum ot
Phase | temporary well TWIl2; high (AWT) potontial centamimants (analytical
load concentrations and low TReH and PAM suite A). Support potontial site
concentrations dotoctod In phase 1 roil remediation planning activities
boring 8112. {analytical suite E).

SOW-CW A,r Characterise Cull spectrua ot
potential contaminaatr (analytical
suite A). Support potential site
remediation plamning activities
(analytical suite P},

SGW-pW [} Metals, TRPHs, VOCs, and BNAs are
only eemcern hero.

T4INASP[UNB000:T0484,/1451/10
Key at end of table.
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Table 14-4 (Conmt.)

Location

Reference s.-pling. Sample Analytic-é
Nuamber location Rationale Protocol Types Suite(s) Analytical Rationale

16w A,F Chatacterise full spectrum of
potontial contaminants (analytical
suite A). Support potontial sito
temediation planning activitios
(analytical suit. r),

021 High metals concentrations dotoctod H s-cB AE Characterize Cull spectrum of
in Phase | temporary well TW203; high (AWT) potontial contaminants (analytical
lead, TRPH and PAH concentrations dotoctod suit.  A).  Support potontial sito
in Phase | soil boring 8203, remediation planning activitios
(analytical suit. g).

S-PB B Metals, TRPHs, VOCS and BNAs are
(AwT) ) only concorn hero.

SGW~CcW AP Characterize full spectrua of
potontial contaminants (analytical
suite A). Support potontial sito
remediation planning activitios
(analytical suit. r),

SGW-PW ‘ B Metals, TRPHs, VOCs, and BNAs arte
only concern here.

IGW A,r Characterize full spectrum of
potontial contaminants (analytical
suit. A). Support potontial site
temediation planning activities
(analytical suit. r}.

022 High paH concontration dotoctod in [ 4 $-C8 ALE Characterize tull spectrum of

Phase | temporary well TW118; high (AWT) potontial contaminants (analytical
PAH and phenols concentrations dotoctod suite A). Support potontial sito

in phase | roil boring Bi1s. tremediation planning activitios
(analytical sujite E).

s—PB B. Metals, TRPHs, vOCs, and BHAs are
(AWT) only concorn here.

14[NASPJUHB000:7T0484/1451/10
Key at end of table




Table 14-4 (Comt.)

Location
Reference Sampling Sllpl.b Analyticaé
Number Location Rationale Protocol® Types Suite(s) Analytical Rationale
$GW~CW A characterizse full spectrum of
potential contaminants,
(]
(R SOW-Ow » Metals, TRPHs, vOCs, and BMAs are
o only cencern here,
[
w 023 High phenols coencentratien dotoctod in ¢ s-C» AT Characterize full spectrum of
font phase T moll boring 8124, {AWY) potential contaninants (amalytical
-1 suite A). Support potential site
remediation planning activitiaes
(analytical suite ).
$-PB 1 Metals, TRPHs, V0Cs and BNAs are
{Awr) only concern here.
Sow-cw AP Characterise full spectrum of
poteatisl contaminantr (analytical
;; sulte A). 8Support potential site
| remediation planning activities
y (analytical multo P). .
024 High lead concentrations dotoctod in A SGW-CW A characterise lull spectrun OF
Phase | temporary well TWl26, potential contaminantr.
025 High TRPH and PAH concentrations C s-Cs AR Characterise lull spectrua of
dotoctod im Phase | seil boring B129. {awt) psteatial contaminants (analytical
suite A). Support potential site
remediation planning activities
(analytical suite B).
S-pB B Metals, TRPHs, VOCs and BHAS ate
(awe) only cencern here,
SGW-CW A characterize Iull spectrum of

potential contaminants,

14[NASPJUHB000:T0484/1451/10
ey at end of table.
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Table 14-4 (Comt.)

location

Reference Sampling s.-plob Annlyticaé

Nusber Location Rationale Protocol Types Suite(s) Analytical Rationale

026 Lou dieldrin and low load concontrations C s-CB AE Charactorixo full spectrum of
dotoctod in Phase | temporary well TWill; {AWT) potontial contaninants (analytical
high Pa# and phenols concontrations suit. A).  Support potontial site
dotoctod in phase | soil boring B813%. renediation planning activitios
(analytical sit.

S-PB 8 Metals, TRPHs, VOCs, and BNAs are

(AWT) only concorn hece.

SGW-cw A,rF Charactorixo full spectrua of
potontial contaminants (analytical
suit. A). Support potontial site
remediation planning activitios
(analytical suite P).

021 High load concontration dotoctoq in B s-CB A,B Charactorixo full spectruam of
Phase I temporary well 1w133;_hlgh {AWT) potontial contaminants (analytical
TRPH concontrations dotoctod in Phase suite A). Support potontial site
I soil boring 8133. rorodiation planning activitios
(analytical suit. E).

SGW-CW A Charactorixo full spectrum of

potontial contaminants.
028 High TRPH, PAH and phenol copcontrations C $-CB AE Characterize full spectrum of
detected in Phaso r soil boring 8135, (AWT) potontial contaminants (analytical
suit. A). Support potontial site
remediation planning activitios
(analytical suit. E).

5-pB B Metals, TRPHs, VOCs, and BRAs are

(AWT) only concern here.

SGW-CW A Characterize Cull spectrum of

potontial contaminants.

Key at end of table.

14[{NASPJUHS000:T0484/1451/10



Table 14-4 (Coat.)

Location
Reference Sampling sn-phb Mllytlcaé
Nuaber Location Rationale Protocol? Typas Sufte(s) Analytical maticnale
029 tow chlorobensene and high load concon- a $-CB AE Characterise Cull spoctrum ot
trations dotoctod in Phase | temporacy (AWT) potontial contasminants (analytical
ce3 well ™137; high load and TRPH concen- suite A). Support potoatial site
3 trations dotoctod in phase | soil remediatien planaing activitior
('.’.’ boring 8137. (analytical suitt. 1> _
2 SGW-cW AF Chacvacterise full spoctrum et
[ potoatial contaminants (analytical
)

suite A). Support potoatial site
0 remediation planning activities
(analytical suite P),

SOW-PW B Metals, TRPHs, VOCs, and BNAs ace
only cencern here,

IGW A0 Characterize full spectrum ¢
potential contasipmants (analytical
suite A). Support potential site
tenediation planning activitior
(analytical suit. r).

8Z-91

030 High lead concontration dotoctod in H s-cp AL . Characterise full spectrum of
Phase | temporary well TW139; high (AWT) potoatial ceataminants (analytical
TRPH concontration dstected in Phase suit.  A).  Support potoatial site
I soil boring B139. remediation planning activitior
{amalytical suit. 1D -

S-PB ] Metals, TRPHs, VOCs, and BNAs are

(AWT) only concern herve.

SGW-CW AP chatacterise Lull spectrum of

potontial csntaminants (analytical
uit. A).  Support peotential site
remediation planning activitior
(analytical suit. r).

SQW-FW 3 Metals, TRPHs, VOCs, and BMAs are
only concern here,

14(NASP)UHS000:T04684/1451/10
¥ey at end of table.
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Table 14-4 (Coot.)

Location

Reference Sampling Sample Analytical

Rumber Location Rational. Protocol® Types Suito(a) Analytical Rational.

1GW A,F Characterize Tull spectrum of
potontial contaminants (analytical
auito A). Support potontial site
romodiation planning activities
(analytical auito r),

031 High metals concentrations dotoctod in E sS-CB AE Chavacterize full spoctrum of
Phaso | temporary well TW140; high load (AWT) potontial contaminants (analytical
and low PAH concontrations dotoctod in suit. A). Support potontial site
Phaso I seil boring B140, romodiation planning activitios

(analytical suite E).

SGW-CW A Chacacterize Tull spoctrum of
potontial contaminants.

SGW~FPW C Metals, TRPHs, VOCS and BMAs are
only concorn here,

032 High load and phenols concentrations A s-CB ALE Characterigse Tull spoctrum
detected In Phaso | teaporary woll (AWT) potontial contaminants (analytical
TW205. suit. A). Support potontial site

romodiation planning activitios
(analytical wsit. E).

S-pPB B Metals, TRPHs, VOCS, and BNAs ace

(AWT) only concern hete.

SGW-CW AP Characterize full spectrua OF
potontial contaminants (analytical
suite A). Support potential site
remediation planning activitios
(analytical suit. ).

033 High chromium concontration dotoctod in A SOW-CW A Characterize full spoctrum of
Phaso 1 temporary woll Twoo2, potontial contaminants.

Key at end of table.
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Table 14-4 (Comt.)

Location
Retference ) Sampling Sample, Analytical
Number Location Rationale Protocol# Types suito(a) Analytical Rationale
€D R -
fop) 034 High metals concontrationr detected 1IN [~ I-CB AT Characterize full spectrum of
o Fhase | temporary well TWOOS; high pan (AWT) potontial centaminants (analytical
— concontrationr dotoctod in Pharo I roil suite A). Support potential site
. boring BOOS. remediation planning activities
o (analytical suite €},
—
W s-pB ) Metals, TRPHs, vOCI, and BNAs are
(awr) only eoncern here,
SGW-CW A characterise Cull spectrum of
potontial centasinants,
035 High load concontration dotoctod in ] $-CB AR Charvacterize Cull spectrum of
Phase | temporary well TWOO0?7; low PAH {AWT) potontial contaminants (analytical
— concontrationr detected in Pharo I soil ruito A). Support potontial site
‘r boring 8007, remediation planning activities
%3 (analytical suite E).
$GW-CW A Characterise Cull spectrum ot
¢ potontial centasinaats.
036 High metals and low Pa# concontratioar A saw-cw A characterize Cull spoctrum of
detected In Pharo | temporary well TW0Q9, potoatial contaminants.
037 High pas concontration dotoctod” in C 3-CB AR Chacacterige full spectrum of
Pharo | roil boring so11. (AWT) potential contaminants (analytical
suite A). Support potontial site
renediation planning activities
(analytical suite E).
S-p2 a Metals, TRPHs, VOCs, and BNAs ace
(AWT) only cencern here,
$GW-CW A Characterize full spectrum of

potontial contaminants.

14(NASP |UHB000:TO484/1451/10
Key at end of table.
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Table 14-4 (Cont.)

Location

Reference Sampling. SAlplob A.rulytlcaé

Number location Rationale Protocol Types Suite(s) Analytical Rationale

038 High metals concentrations detected in H S—CE AE Characterize full spectrum of
Phase | temporary well TWO14; high load, {AWT) potontial contaminants (analytical
TRPH, and PAH concentraticns detected in ruito A). Support potontial site
Phasta | soil boring 8014, remediation planning activities
(analytical suite E).

S-PB B Metals, TrRPHs, vocs, and BNAs are

{AWT) only concetn hero.

SGW-CW A,F chacacterize full rpoctrum, of
potential contaminantr (analytical
suite A). Support potontial site
remediation planning activities
(analytical suite F).

SGW-PW B Metals, TRPHs, vocs, and BNAs are
only concern here.

1GW AP Characterige Tull spectrum of
potontial contaminants (analytical
suite A). Support potontial site
remediation planning activities
(analytical ruito r).

039 High load and PAH concentrations H S-CB AE Characterire full spectrum of
detected In Phase | soil boring 8016. (AWT) potontial contaminants {analytical
ruito A). Support potontial site
remediation planning activities
(analytical ruito E).

S-PB 8 Metals, TRPHs, VOCs, and BNAs are

{AWT) only concern hero.

SGW-CW A,rF Characterize full spectrum of

potontial contaminantr (analytical
ruito A). Support potontial rite
remediation planning activities
(analytical suite ).

14 NASP)UNB000:T0484/1451/10
Key at ond of table.
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Yable 14-4 (Comt.)

Location
Referonce Sampling Sample, Analytica i
Number Location Rationale Protocol® Types Suite(s) Analytical Rationmale

SCW-FW D Metals, TRPHs, VOCs, and 8MAs are
only concern here,

(-} A,? Characterise full spectrus of
potontial coatamlnantr (analytical
suite A). support potontial site
remediatien planning activitior
(analytical suite ?)

040 High metals concentrations dotoctod in B $-CB AB Characterige Cull rpoctrum of
Phase | tomporary well Twols; low pam_ (AWT) potontial coastaminants (amalytical
concentrations dotoctod in phase | soil suite A). support potontial site
boring 8014, remediation planning activitior

(analytical suite B).

Sow-CW A Characterise Cull spectrua of
potential coatamlnaatr.

041 Low PAH concontration dotoctod in pPhase A SGW-Cw AT Characterize Tull spectrum ot
| temporary well TWO22. potontial contaminants (analytical

SUit.  A).  support potential site
remediation planning activitior
tanalytical suit. r).

042 Low PAH concontration dotoctod in fhase A SGW-CW AP Characterise full spectrum Of
I temporary well TWO24. poteatial contaminants,

043 High chromium concontration dotoctod in A Sow-CW A Characterise full rpoctrum of
Phase | tomporary well Twol6. potential contaminants,

044 Lov 1,l-dichloroethane concontration a 3-Cb AB Characterise full spectzua of
detected in Phase T temporary well TW0O, (ANT) potontial contamlnantr (analytical

suite A). support potontial site
remediation planning activities
(analytical suite E).

Key at end of table.

_14(NASP)UHS000:T0484/1451/10
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Table 14-4 (Cont.)

Location
Reference

Rumber

Location Rationale

Sampling
Protocol

Sample

Types®

Analytical
suite(s)€

Analytical Rational.

045

046

041

048

High load concontration dotoctod in
Phase | temporary well TW106.

High lead concontration dotoctod in
Phaso | torporary well TwW10S.

High load concentrations dotoctod in
Phaso | temporary well TW103.

Lou t,1,l-trichlorcethane concontration

dotoctod in Phaso | torpocary well TW107;

low Pay and high phenel concontrationr

dotoctod in Phaso 1 soil boring 8107.

SGW-CW

6w

SGW~-CW

SGW~-CW

SGW-CW

S-CB

(AWT)

S-PB
(AWT)

AP

Charactoriro full spectrum of
potential contaminants (analytical
suite A). Support potential site
romodiation planning activities
(analytical suite ),

Metals, TRPHs, VOCs, and BNAs arte
only concern here.

Characterize full spectrum of
potontial contaminants (analytical
suite A). Support potential site
remediation planning activities
(analytical suit. r),

Chacactecize Tull spectrum of
potontial contaminants (analytical
suite A). Support potential site
romodiation planning activities
(analytical suit. r),

Charactoriro full spectrua of
potontial contaminants.

Chatacterize full spectrum of
potontial centaminants.

Characterize full spectrum of
potential contaminants (analytical
suite A). Support potential site
temediation planning activities
(analytical suite E).

Metals, TRPHs, VOCs, and BRAs are
only concern here.

Koy at end of table.

14[RASP|UH8000:T0484,/1451/10
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Table 14-4 (Comt.)

lllplob

Types

Analytica

sui't.

{a)

¢

Analytical Rational.

Lacation
Referance Sampling.
Number Location Rational. Protocol
049 Low PAH concontration dotoctod in phase 8
I temporary well TW197; high mrex
concentratisn dotoctod in
Phase | roil boring 8197,
080 High phenels concontration dotoctod in C

phase | roil boring m199.

SOW~CW

SGW-PW

IGW

$-CB
(AWT)

SGW~CW

3-CB

(AwT)

$-r8
{awT)

$GW-CW

A, P

Chatacterise full spectrum of
potontial contaminants (analytical
suite A). Support potontial site
romodiation planning activities
(analytical ruito r).

Metals, TRPHs, VOCs, and BNAs are
only concern hare,

Chacacterize full spectrum of
potontial somtaminants (analytical
suite A). support potentisl site
renediation planning activities
(analytical suite ).

Chacacterise Cull spectrum of
potential contaminmants (analytical
suite A). Support potontial site
remediation planning activitior
(analytical suite I).

chavacterige Cull spectrum of
potential contaminantm.

Characterize full spectrum of
potontial eentamimants (analytical
suite A). support potontial site
resediation planning activitior
(analytical ruito 8).

Metals, TRPHs, VOCs, and BMAs are
only cemcorn here,

Characterize full spectrum of
potontial contaminantm (analytical
multo A). support potontial site
romodiation planning activitior
(analytical ruito ).

Key at end of table

14(NASP|UNB000:T0484/1451/
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Table 14-4 (Cont.)

Location
Retbronco Sampling Sample Analytical
Number Location Rational. Protocol Types Suite(s) Analytical Rational.
051 Low dieldrin concontration dotoctod in B 8-C8 AE Characterize full spectrum Of
Phaso 1 soil boring B101. (AWT) potontial contaminants (analytical
suite A). Support potontial site
romodiation planning activitios
(analytical suite E).
SGW-CW A Charactecrize Tull spectrum of
potontial contaminants.

052 High load and low dieldrin concentra- B S-CB AE characterize Tull spectrum of
tions dotoctod in Phaso | tomporary well (AWT) potontial contaminants (analytical
TW100; low dieldrin concontration suite A). Support potential site
detected in Phaso | soil boring B100. romodiation planning activitios

{analytical suit. E).

.  SGW-cw AT Chacracterize full spectrum of
potential contaminants (analytical
suit. A).  Support potontial site
romodiation planning activitios
(analytical suit. r).

053 High load concontration detected in A SGW-CW A Characterize full specttum OfF
Phaso 1 tomporary woll Twoss:; low TRPH potontial contaminants.
concontration detected in Phaso 1 soil
boring Bogs.

054 High lead concentrations dotoctod in A SGW-CW A Characterize full spectrum of
Phaso | tomporary woll Tw220. potential contaminants.

055 High chromium aqd low xylene concontra— ¢ s-cB AE Characterize full spectrum of
TIoNS detected IN tomporary well TW222. (AWT) potontial contaminants (analytical

suite A). Support potontial site
remediation planning activities
tanalytical suit. E).

Koy at end of table.

14[RASP)UH8000:T0484/1451/10



Table 14-4 (Cont.)

Location
Reforence
Nusber

Location Rationale

Saapling
Protocol

Sample
Trpes®

Analyticaé
Suite(s)

Analytical Raticnale

SGW-CW

Ar

Characterize full rpoctrum ot
potontial contaminants (analytical
ruito A). Suppert potontial site

9e-%1

remediation planning activities
(analytical ruito ).

SOW-PW B Metals, TRPHs, VOCs, and BNAS are
only cencern herve,
10U AP Characterize full spectzum Ot
potontial contaminantr (amalytical
suite A). Support potential site
remediaticn planning activities
(analytical ruito r).

056 High metals concontrationr dotoctod in A
Pharo | temporary well T™w053; low TRPH
and phenels concontrationr dotoctod in
Pharo 1 soil boring 0093.

SGW-CW AP Characterise tUN rpoctrum of

potential contaminantr.

057 High load concontration dotoctod in C s-CB AE
Phase I temporary well TWOSL; high TReH {AWT)
and low pAH concontrationr dotoctod in
Phase | soil boring Bosl,

Characterisze tull rpoctrum of
potontial contaminanto (analytical
ruito A). support potential site
remediation planning activities
{snalytical suite B).

$-r8 [ ]

Metals, TRPHs, VOCs, and BNAS are
(AWTY)

only concetnm hece.
SAW-CW A Charzacterise full spectrua of
petential contaminants,

0548 High metal and low PcB concentrations Y 3-CB Al Chacacterige full rpoctrum ot
dotoctod N Phase | temporary well TWQORS; (AWT) petential contaminants (analytical

lew PAH concontration dotoctod in Pharo suit.  A).  Support potontial site

I roil boring 0005. remediation planning activitiaes
(analytical ruito El.

T4{NASPIUKE000:T0484,/1451/10

Key at end of table.
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Table 14-4 (Comt.)

Location
Reference i i Sampling sample, Malytical
Number Location Rationale Protocol® Types Suite(s) Analytical Rationale

s—PB A Characterize full spectrum of

(AWT) potontial contaminanta.

SGW-CW AT charactoriro full spectrum of
potontial contaminant. (analytical
suite A).  Support potontial site
romodiation planning activitios
(analytical suit. r).

SGW-PW A Chatacterize .full spectrum of
potontial contaminants.

059 High metal concentrations dotoctod in H §~CB AE characterize full spectrum of
Phase | temporary well TwW078; high load (AWT) potontial contaminants (analytical
and TRPH concontcations dotoctod in suite A). Support potontial site
Phase | soil boring 8078. remediation planning activitios

(analytical suit. E).

s—PB B Metals, TRPHs, VOCs, and BNAs are

(AWT) only concern here.

SGW-CW AP characterize Tull spectrum of
potontial contaminant. (analytical
uit. A).  Support potontial site
romodiation planning activitios
(analytical suit. »).

SGW-PW B Metals, TRPHs, VOCs, and BNAs are
only concern hets.

IGW AP characterize full spectrum of

potontial contaminants (analytical
uit.  a).  support potontial site
romodiation planning activitios
(analytical suit. r).

14{NASP)UHB000:T0484,/1451/10
Key at ond of table.
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Table 14-4 (Comt.)

Location
Reference Sampling snlpkub Analytica )
Number Location Rationale Protocol* Types Suite(s) Analytical Ratiocnale

060 High lead concentration dotoctod in B s-cs A B chatacterise full rpoctrum of
Pharo | temporary well TWG73; low lead (AwT) potontial contaminantr (analytical
concoBtration dotoctod in shase | suite A). Support potontial site
roil boring 10/9. renediation planning activities

(analytical wit. ).
SGW-CW A Characterize full spectrua of
potontial contaminants.

061 High metal concentratioms dotoctod in s s-CB AB Characterize full spectrum of
Phase | tesporacy well ™01, high load {AwT) potontial contaminants (analytical
concontration dotoctod in Pharo 1 roil suite A). Support potontial site
boring wsos:, remediatien planning activities

(analytical suite 1> _
SGW-CW 8 Chacacterize full spectruam of
potontial contaminants.

062 High metals ard trace PCl concentraticns H $-Cp AR Chacracterize full spectrum of
dotoctod in Pharo | tesporary well TW082; (AWT) potontial ceataminants (analytical
high load and Ta¢E comcentratiens and low suite A).  Support potontial site
PCB concentrations dotoctod in Pharo I resediation planning activities
soil boring 1082. (analytical suit. 1> -

$-pB B Metals, TRPHs, VOCs, and BMAs ate

(awr) only concorn heze,

sGW-cwW AP Characterise CUll spectrum of
potontial contaminantr (analytical
suite A).  suppert potemtial gite
resediatien planning sctivities
(analytical suite P},

$GW- Py . Metals, TRPHMs, VOCs, and BNAs ace

only concorn hers.

Key at end of table.

T4(NASP|UHS000:TOA84/1451/10
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Table 14-4 (Cont.)

Location
Refersnce Sampling sa.plob Analyticlé
Nuaber Location Bationale Protocol Types Suite(s) Analytical Rationale

1GW Ar characterize full apoctrum of
potontial contaminants (analytical
auito A). Support potontial site
romodiation planning activitios
(analytical suite P).

063 Low load concontration dotoctod in g s-CB AE Characterize Tull spectrum of
Pharo | temporacy well TW086; low load (AWT) potontial contaminants (analytical
and high TRPH concentrations dotoctod in suite A). Support potontial site
Pharo 1 soil boring 808s, romodiation planning activitios

(analytical auito E).

SGW-CW A Charactoriro full spectrum of
potontial centaminants,

064 High load concontration dotoctod in H s-Ccp AE Charactoriro full spectrum Of
Phase 1 temporary well TW07¢; high load, (AWT) potontial contaminants (analytical
TRPH, and PAH concentrations detected in auito A). Support potontial site
ehase | soil boring 8076. romodiation planning activitios

(analytical auito ).

S-PB B8 Metals, TRPHs, vOCs, and BNAs are

(AWT) only concorn here.

SGW-CW AP charactoriro full spectrua of
potontial contaminants (analytical
auito A). Support potontial site
romodiation planning activitios
{analytical auito r).

SGW-PW B8 Metals, TRPHs, ¥OCs, and BNAs sre
only concorn here.

IGW AP Characterize full spectrum of

potontial contaminants (analytical
suite A). Support potontial site
comodiation planning activities
(analytical suite F).

Key at end of table.

L4{NASP]UHB000:T0484,/1451/10
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Table 14-4 (Coat.)

Location
Rotorence salpllnq. Sample Analytica
Humber Location Rationals Protocoel TYDes Suiite(si Analytical Rationale

065 tow load cencentrations dotoctod in r $-CB AR chagacterise Tull spectrum of
Pharo I temporary well TW074; high load, (AWT) potential contaminsats (analytical
TRPH, PAH and phenol concontrationr rulto A). Support potontlal site
dotoctod in fhase | soil boring 8074, remadiation planning activities

{analytical suite B).

s-p8 B Metals, TRPHs, VOCs, and BNAs are

(awr) only cencern harte,

SGW-Cw A Characterise full spectcum of
potential contaminants,

SGW-PW 8 Metals, TRPHs, VOCs, and BNAs are
only cenzern hete.

066 High metals concontrationr detected in r 3-CB A8 characterize IUll spectrum of
Phase I temporacy well TW072; Lew lead {AwT) potontial contaminants (analytical
and high TRPH concentrations dotoctod ism suite A).  Support potontial site
Pharo I roil boring 8072, remedistion planning activities

(analytical rulto g).

1-PI B Metals, TRPHMs, VOCs, and BMAs ace

(AWT) only cencern hete.

SOW-Cy A Charactecrite full spectrus of
potontial contamimants,

SQW-pW ] Metals, TRPHs, VOCs, and BMAs are
only concern here,

067 uigh load concontrationr dotoctod inm H 5-CB Az characterise lull spectrium of
Pharo 1 temporary well T™W070; high load (ANT) potential contaminants {(asalytical
concentration detected in Pharo I roll suite A). support potontial site
boring 8070. remediation planning activities

{analytical suite 1D _
$-r0 1 Metals, TRPHs, VOCs, and BMAs are
(AWT) only concern hare.

Key at end of table.

14{NASPIUHB000:T0484/1451/1



Table 14-4 {Cont.)

Location
Reference s--pling. Sample Mulytlcn'l:
Numbaer Location Rational. Protocol Types Sujte(s) Analytical Rationale
SGW-CW AP Characterize full spectrum of
potontial contaminants (analytical
wuit.  A).  Support potontial site
remediation planning activitios
(analytical suite r).
SGW-PW c Metals are only concorn here.
1GW AP Characterize full spectrum of
potontial contaminants (analytical
suit. A). Support potontial site
remediation planning activitios
{analytical suit. P).
068 High load concontration detected in C s-CB AE Characterize full spectrum oOf
Phaso | temporary well TW068: high load (AWT) po_tontial contaminants (a_nalytical
= concontration dotoctod in Phase | soil suit. A). Support potontial site
‘,‘ boring 8068. remediation planning activitios
& (analytical suito E),
—
S-pB B Metals, TRPHs, VOCs, and BNAs arm
(AWT) only concorn herte.
SGW-CW A Characterize full spectrum of
potontial contaminants.

069 -High TRPH, xylono, PAH and phenol con- H S-cB A,D (S Characterize full spectrum of
contrations dotoctod in Phaso | temporary (AWT) feot tO potential contaminants (analytical
well TW063; high load, TRPH, voc, PAH and water Uit. A). Meet RCRA reguirements
phenol concentrations dotoctod in Phaso 1 table), (analytical suit. D). Support
soil boring 8063. E potontial site remediation planning

activitios (analytical suite E).
S-PB 8 Metals, TRPHs, VOCs, and BNAs are
(AWT) only concorn here.

Key at end of table.

14(NASP|UHMB000:T0484/1451/10
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Table 14-4 (Comt.)

Logation
Reference Sampling Samplp Analytical ) )
Number Location Rmationale Protocol TYPes Suite(s) Analytical Rational.

SGW-CHW A,r characterize Lull spectrum of
potontial contaminantr (analytical
suite A). Suppoert potontial site
remediation planning activities
(analytical suit. r},

SOW-PW 8 Metals, TRPHs, VOCs, and BNAs are
only cencern here,

6w AF Characterize full spectrum of
potontial contaminantr (analytical
ruito A). Support potontial site
remsdiation planning activities
(analytical suite P).

070 tow load concontration dotoctod C s-Cp AE characterise Lull spectrum of
Phase | temporacry well TWOGO; high PAH (Awr) potontial ceatssinsnts (analytical
concontration dotoctod ruito A). suppert potontial site
boring sose. temediation planning activities

(analytical ruito 1D _

s-PB 1 Metals, TRPHs, VOCs, and BNAs are

(AwT) only coencesn hers,

SGW-CW A Characterise full spectrum of
potontial contaminantr.

071 High metals and phenols concontrationa r s-cs AR Characterise full spectrum of
dotoctod in Phase | temporary well TWOST; (awr) potontial contaminantr tanalytical
high load and low PAH concentrations suite A). Support potontial site
dotoctod in Phase 1 soil boring 8087, renedistion planning activities

(analytical «uit. E).

3-8 1 Metals, TRPHs, VOCs, and BEAs are

(Awr) only concern here,

SIW-CW A Characterize full spectrum Of

potontial contaminants.

Key at end of table.

14[NASPIUHS000:T0484/1451/1
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Table 14-4 (Coot.)

Location
Reference Sampling. Sllplcb Annlyticaé i
Number Location Rationale Protocol Types Suiitets) Analytical Rational.
SGW- P B Metals, TRPHs, VOoCs, and BNAs are
only concorn here.
072 High load, PAH and phenel and low TRPH H S-CB AE Characterize full spoctrum of
and 1,1 dichloroothano cencentrations (AWT) potontial contaminants (analytical
dotoctod in Phaso | temporary well TW0SS; suit. A). Support potontial site
high load, TRPH, PAH, and phencl concen- romodiation planning activitios
trations dotoctod in Phaso 1 soil boring (analytical suit. -
B0OS58.

S-PB B Metals, TRPHs, VOCs, and BNAs are

{AWT) only concern horo.

SGW-CW A,D,F Charactoriso full spoctrum of
potontial contaminants (analytical
suite A). Hoot RCRA requirements
(analytical suite p). Support
potontial site romodiation planning
activitios (analytical suit. r).

SGW~PW B Metals, TRPHs, VOCs, and BNAs are

: only concorn horo.

IGW Ar Charactoriso full spectrum of
potontial contaminant. (analytical
suite a). support potontial site
romodiation planning activities
(analytical suit. r),

073 High TRPH and PAH concentrations C s-CB AE Characterize full spoctrum of
detoctod in phase I soil boring 8055, {ANT) potontial contaminants (analytical
suit. A).  Support potontial site
romodiation planning activities
(analytical suit. £).
S—PB B Metals, TRPHs, VOCs, and BNAs arce
(AWT) only concorn horo.

L4(NASP|UHB000:T0484/1451 /10
Koy at end of table.
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Table 14-4 (Coamt.)

Location
Reference Yampling mcnplom Analytica
Nuaber Locoti o Roti ool g crotocol® Types Suite(s) Ana fti ol Rati g;l.
oW-Cw A Claracterise @11 spectne of
potential conta b ants.

74 High lead and low tetrachloroethene m [ [~ ] 1Y churlct.ttlo tull spectrum of
concentrations detected in Phase I AvWT) potential contacinants (analyticpl
temporary vell TW05); high lead, TRPH, suite A). Support potential sit
PAH and phenol concentrations detected reo diation c~lanping activitie-
in Phase I scil boring B0S). (acplytical suite E).

S-PB B Metals, T-P -, VOCs and BMAs » g
(AwWT) only come 0 L
oW--CW AD Characterise full spectcun of
votential comtominants |anplyticol
-uite A). Sypport pote tial sit
temedistion planning acOivitiee
(analyticel suit_p). <
SGW-PW B Metals, TRPHs, VOCs, and BNAs arte
only concern here.
aw AP Characterize full spectrum of
potential contaminants (analytical
. suite A). Support potential site
temediation planning activities
(analytical suite r).

078 High metals and tetrachloroethene E &CB Y Chacracterise full spectrtusm of
concentrations detected in Phase I Awr) potential contaminants (analytical
temporary well TW049: high lead, TRP suite A). Support potential site
and PAM concentrations detected in renediation planning activities
Phase I s0il boring BO4S. (analytical suite E).

S-rp B Metals, TRP-o, VOCs and &L o 4
(AwT)

only concero here.

Key at end of table.

14[MASPUHE000:T0484/1451/10
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Table 14-4 (Comt.)

Location

Reference Sampling
Rumaber Location Rational. Protocol®

Sample
Types

Analytics

suit.

(s)

Analytical rationale

076 High metals and low VOC concentrations H
dotoctod in Phase | temporacry well TWO4S:
high lead and TRPH and low PAH concentra-
tions dotoctod in Phase | soil boring B046.

SOW-CW

SOW-Ow

IGW

§-C8
{AMT)

S-PB
(AWT)

SOW-CwW

SGW-PW

1Gw

AP

Characterize Tull spectrum of
potontial contarinanta (analytical
auito A). Support potontial site
romodiation planning activitios
(analytical suite r).

Metals, TRPHs, VOCs, and BHAs are
only cencern horo.

chatacterize full spectrum of
potontial contaminants (analytical
auito A). Support potontial site
romodiation planning activities
(analytical suite r).

Characterize fTull spectrum of
potontial contaminant. (analytical
auito A). Support potontial site
remediation planning activitios
(analytical auito E).

Metals, TRPHs, VOCs, and BNAs are
only concern horo.

chatacterize full spectrum Of
potontial contaminants (analytical
auito A). Support potontial site
romodiation planning activitios
(analytical auito r).

Metals, TRPHs, VOCs, and BNAs are
only concorn horo.

Chactactecize Tull spectrum of
potontial contarinanta (analytical
auito A). Support potontial site
temsdiatian planning activitios
(analytical auito r).

Key at end of table.

L4[NASPUHB000:T0484,/1451/10
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Table 14-4 (Coat.)

Sample

Typest

Aanlyttcné
Suitels)

Analytical Rationale

Location
Reference Sampling
Number Location Rationale Protocol
077 High metals concentrations dotoctod in r
FPRase | temporary well TWO48; high load,
TRPH, and phemel concontrationr dotoctod
in Phase 1 roil boring so4s,
078 High PAH concontrationr detected in C
Phase | roil boring Bo4S.
079 High TRPW _and low PAM concentraticns 8

dotoctod In phase | moil boring 0044

$-CB
(AWT)

3-pB
(AWT)

SGW-CW

s-cs
(awr)

3-8
(AwT)

$GW~-CW

$-CB
(Aw?T)

ALE

Characterise full rpoctrum of
potential contaninants (analytical
ruito A). Support potontial site
ressdiation planning activities
(analytical ruito ).

Metals, TRPHs, VOCs, and BEAs are
only coencern nere.

Characterise full spectrum of
potoatial contaminants (analytical
suite A).  Support petestial site
remediation plamnning activities
(analytical ruito r).

Metals, TRPHs, VOCs, and BMAs are
only cencecn here.

Characterise full spectrum of
poteatial contaminants (analytical
suite A).  Support petential site
remediation planning activities
(analytical ruito B).

Metals, TRPHs, VOCs, and BNAs are
only concern here.

Characterize Cull rpoctrum ol
potontial centaminants,

Chavactecrise lull rpoctrum eof
potontial sentaminants (smalytical
suite A). Support potontial site
temediation planning activities
(analytical ruito e).

Koy at end of table.

14INASP|UHB000:T0484,/1451/10
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Table 14—4 (Cont.)

Location
Reference ) i Sampling Sample, Analytical
Rumber Location Rational. Protocol Types Suite(s) Analytical Rational.

SGW-CW A Characterize Tull spectrum of
potontial contaminants.

080 High load concontration dotoctod in H $-CB AVE Charactoriro tull spoctrum ot
Phase | tomporary well TW2lé; high load (AWT) potontial contaminants (analytical
and PAH and lew TRPH concontrations suite A). Support potontial site
dotoctod in Phaso I soil boring 6216. romodiation planning activitios

(analytical suit. E).

s—PB B Metals, TRPHs, VOCs, and BNAs are

(AWT) only concern hers.

SGW-CW AP Charactoriro full spoctrum of
potontial contaminants (analytical
suit. A).  Support potontial site
cremsdiation planning activitios
(analytical suit. r).

SGW-PHW 6 Metals, TRPHs, VOCs, and BNAs are
only concern here.

16w AT Characterize Cull spectrum of
potential contaminants (analytical
suite A). Support potontial site
romodiation planning activities
(analytical suit. r).

081 Lou lead And phenols concontrations C S—CB A.E Charactoriro full spoctrum of
dotoctod in Phase | temporary well TWO42; (AWT) potontial contaminants (analytical
high ea# and phenels concontrations suit.  A).  Support potontial site
dotoctod in Phaso | soil boring BO42. romodiation planning activitios

(analytical suit. E).
S-PB B Metals, TRPHs, VOCs, and BNAs are
(AWT) only cencern here.

Key at end of table.
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Table 14-4 (Coat.)

Location
Reference
Humber

Sampling

Location national. Protocol®

Sample
Types

o

Annlyticaz
Suite(s)

Analytical Rationale

082

High had and phenots, and low chloro- ]
bensene and PA¥ concontrationr dotoctod

in Phase | temporacry well T™040; high

load and low TRP# concontrationr

dotoctod in Fhase I roll borlng sedo.

High metals, voc, PAH, and low phenols ]
concentrations detected in Phase |
temporary well TWO34; high phenels and

low load and PAB concentrations dotoctod

in phase | roll boring soa«,

SQW-CW
$-CB

(AWTY)

SGW-CW

e

s-CB
(AWT)

r-e
(AWT)

SGW-CW

¢hatacterise Cull rpoctrum of
potontlal contaminants.

characterise full spectrum of
potontlal contamlnantr (amalytical
suite A). support patential site
romodiation planning activities
(analytical rulto ¢).

Charsctecrize full spectrum of
potontlal contaminants (amalytical
suite A}, Support potontlal asite
renediation planning activities
(analytical multo »).

Metals, TRPHs, VOCs, and BMAs are
only comcern here,

charscterite Cull rpoctrum of
potential contaminants (analytical
suite A). Support potontlal site
remediation planning activities
{analytical suite P).

chatacterize Cull rpoctrum ot
potontlal ceataminants (analytical
rulto A). suppert potontlal site
romediation planning activities
{analytical rulto ).

Ketals, TRPNs, VOCs, and BHAs arse
only concern here,

Characterige full spectrum of
potential contamlnantr (analytical
rulto a). support potontlal site
temediation planning activities
(analytical rulto r}.

ey at ond of table.
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Table 14-4 (Comt.)

Location
Reference
Nuaber

Sampling

Location Rationale Protocol

Sulplob
Types

AnalyticaL
suitotls)

Analytical Rational.

084

085

High load and low VOC and phenols con- G
centrations dotoctod in Phaso | temporary
well TwW036; low load and TRPH concentra-
tions dotoctod in Phaso 1 soil boring

BO36.

High load and pAH, and low phenols con— D
contrations dotoctod in Phaso | tesporary
well TWO038; low load concontration

dotoctod in Phaso | soil boring 8038.

SONPW

1Gw

S-CB
(AWT)

SGW-CW

SGW-PW

1GW

SGW-CW

SGW—PW

Metals, TRPHs, VOCS. and BHAs are
only concorn here.

Characterize full spectrum OFf
potontial contaminants (analytical
uit.  A).  support potontial site
romodiation planning activitios
(analytical suit. r).

Characterize full spectrum Of
potontial contaminants (analytical
suit. A). Support potontial site
temediation planning activitios
(analytical suite E).

Characterige full spectrua oOf
potontial contaminants (analytical
uit.  A).  support potontial site
romodiation planning activitios
(analytical suit. r).

Metals, TRPHs, VOCs, and BNAs are
only concern here.

Characterize full spectrua Of
potontial contaminants (analytical
suite A). Support potential site
vemediation planning activitios
(analytical suit. ®).

Characterize full spectrum of
potontial contaminants.

Metals, TRPHs, VOCS, and BNAs are
only concorn herce.

Key at end of table.
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Table 14-4 (Coat.)

Location

Reference

Number

Location Ratienale

s:nplfnq‘
Protocol

Sasple
Types

o

Analytics
Suite(e)

Analytical Rationale

086

Righ metals and PAHs, and low TRPH
concontrationm detected in Phase |
temporary well TW019; high load TapHs

and PA¥ concontrationr detected
t soil boring 8633,

1-CB
{AWT)

S-pB
{awr)

SGW-CW

SGW-PW

Iaw

A.E

Characterigze full spectrum of
potential contaminantm (analytical
suite A). Support potontial rito
remedistion planning activities
(analytical suite E).

Metals, TRPHs, VOCs, and BMAs are
only comncern here,

characterize Tull spectrum of
potontial contaminantm (amalytical
suite A}, Support potontial rito
remediation planning activities
{analytical suite F).

Metals, TRPHs, VOCs, and MEAs are
only comcern here.

Characterisze full spectrum of
potential contaminants (analytical
suite A). suppoert potontial rito
remediation planning activities
(analytical ruito t).

Key :
a

pIhe rationales for each sampling protocol are presented in Tabla 14-3,

T4(NASP [URB000 : TO484/14581/10

Two existing wells in tho rito vicinity {(aM%5 and GM58) will alse bo sanpled during Phase XI for analytical suite A (see
Table 14-21.
[-4

Specific parameters included within each analytical suite are presented in Table 14-2,

$-C8 a
sS-P2 -
AWT

SQW-CW =
SGW-FPW =
10w
TRPHS
vocs
BNAS
PAHS
RCRA

Source:

Soil samples from central soil boring located at Phase | sampling location.

Soil samples from peripheral moil berings encirciing Phase | rampling location.
= Soil samples collected above tho water table at tho fellowing intervals (BLS): O to 10, %.0) to 2.1, 2.1 to 1, 8

to 10, 10 to 1%, and 15 to 20 toot.

Oroundwator ssmple from centcal shallow monitoring well located at phase | sampling ocrtion.
Oroundwator sample from peripheral shallow monitoring well encircling Phase I sampling location.
Groundwater sample from intermediate monitoring well,

Total recoverable petroleus hydrocarbons.

Vvelatile orqanic compounds,

Base/neutral and acid extractable organic compounds.

Palynuclear aromatic hydrocarbons.

Resource Conservation and Recovery Act.

Ecology and Environment, Inc., 1992.




with the three existing on-base deep supply wells [vill be] sampled for
analytical suite A [(see E & E 1992b)]. (Soil samples collected below the
water table will be analyzed for Target Analyte List (TAL] metals). These
background locations will help provide a perspective on the on-site
occurrences of potential contaminants as well as aid in evaluating the
impact of potential, base-wide ambient contaminant sources. The collection
of these background soil and groundwater samples is discussed in the work
plan for Group A--Site 1 (Sanitary Landfill; (see E & B 1992b}).

Table 14-2 indicates that one sample from each medium will be addition-
ally analyzed for analytical suite D (Appendix IX parameters). It
should be noted that for these samples, suite A analyses will only be
performed for parameters not encompassed by Appendix IX (e.g., Qgross
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 for the Appendix IX VoCs, and that the number of
required trip blanks shown on Table 14-2 reflects the total number of
trip blanks required for all the samples.

As noted above, tables 14-3 and 14-4 provide specific rationale for
prpposed Phase II sampling protocol and Phase II sampling locations and
analyses, respectively. In selecting the Phase II sampling locations,
only Phase I locations at which evidence of soil and/or groundwater
contamination had been detected were considered. However, at many of
these Phase 1 locations, only low levels of contamination had been
detected; furthermore, even clearly elevated contaminant levels could
not be attributed unequivocably to leakage from the sewer line. Given
the above and the extensive length of the sewer line, the proposed Phase
II sampling program €or Site 36 is designed to achieve two objectives:

o Confirmation of the absence of significant levels of
contamination at Phase I sampling locations where only low
levels of contamination were detected; and

o Determination, to the greatest extent possible, of the
source(s) and extent of contamination at Phase I sampling
locations where elevated levels of contamination were
detected.
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To satisfy the above objectives, the eight Phase IT sampling protocol
illustrated on Figure 14-2 and described in Table 14-3 vere developed
based on:

0 The presence, nature, and magnitude of detected Phase I
contamination; and

o The contaminated medium/media (i.e., soil, groundwater, or
both) .

For example, if:

o Only potential groundvater metals contamination vas
detected at a Phase 1 location--only one Phase II shallov
vell groundvater sample is proposed (protocol A; see Figure
14-2 and Table 14-3).

o Only lov levels of a potentially broader group of
contaminants vere detected in soils and/or groundvater at a
Phase | location--Phase II soil boring and shallov vell
samples are proposed (protocol B; see Figure 14-2 and Table
14-3).

o Very elevated soil and groundvater contaminant
concentrations vere detected at a Phase 1 location--a Phase
11 cluster of five soil borings, five shallov vells, and
tvo intermediate vells is proposed to identify the
source(s) and extent of contamination (protocol B; see
Figure 14-2 and Table 14-3).

The above-described sampling protocol address completion of a Baseline
Risk Assessment and Feasibility Study for the site. Furthermore,
completion of the Baseline Risk Assessment and Feasibility Study also
require that, at most sampling locations, soil samples from at least one
soil boring and one groundvater sample be analyzed"for the full suite of
parameters in analytical suite A to identify the full spectrum of
potential contaminants. Not all of the Site 36 Phase II samples
(particularly the peripheral soil boring and/or shallov vell samples
associated vith protocol ¢ through B) will be analyzed for analytical
suite A--pesticides and polychlorinated biphenyls vere almost completely
absent in the Phase I saaples, and a number of groundvater samples will
be collected only to confirm aquifer matrix contributions to the high
metals concentrations detected in the Phase 1 temporary vell groundvater

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

14.2.2.1 soil Sampling

During the Phase 1I soil boring and monitoring well installation
(Section 14.2.2.2), soil samples will be collected at 230 locations
across Site 36 (see Plate 2 and Figure 14-2). At soil boring locations
where a monitoring well will not be installed, soil borings will be
completed using hollow-stem auger methods, and soil samples will be
collected using split-spoon samplers in accordance with Section 6.6.2 of
the GQAPP.

At each location, except as noted below, composite samples will be
collected from each of the following depth intervals: O to [1.0] foot
BLS, [1.0] foot to 25 feet BLS, 25 to 5 feet BLS, and then every
5-foot interval to the depth of the water table. For the purpose of
estimating sample numbers, the depth to the water table is assumed to
vary between 2.5 feet BLS and 20 feet BLS across the site (see Table
14-2, footnote "€").

The number and types of soil field oasac samples to be collected during
Phase II were determined in accordance with Section 11.1 of the GQAPP.

All soil sampling, compositing, and lithologic logging activities will
be performed in accordance with Section 6.6 of the GQAPP. Equipment

decontamination Will be performed in accordance with Section 6.10 of the
GQAPP .

The 790 soil samples will be analyzed for the parameters indicated on
Table 14-2 (see also tables 14-3 and 14-4).
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14.2.2.2 Soil Boring Completion a d On-Site Permanent Monitoring Vell
Installation and Developmsent

A total of 332 permanent monitoring wells will be installed at Site 36.
These wells will be located and designed to supplement the Phase I
investigation results regarding the lateral and vertical extents of
groundwater contamination. The number and target completion depths of
these wells are as follows:

o Two hundred and sixty-six shallov wells which will vary in depth
between 11 and 25 feet; and

o Sixty-six intermediate wells, each of vhich will be
approximately 40 feet deep.

Plate 2 shows the proposed Phase II sampling locations and associated
protocol designations for Site 36 (see also Figure 14-2).

To detect the presence of any floating product at Sitt 36, the 266
shallow wells will be completed into the upper portion of the surficial
zone Of the Sand-and-Gravel Aquifer so that the vell screen brackets the
vater table. These wells are expected to vary in depth between 11 and
25 feet. The intermediate wells will be installed to investigate the
vertical extent of possible groundwater contaminants, particularly any
dense nonaqueous phase liquids (DNAPLs) at Site 36. The 66 intermediate
wells will be completed into the lover portion of the surficial zone
immediately above the first confining/semi-confining unit. These
intermediate vells are expected to be approximately 40 feet deep. Each
of the intermediate vells will be clustered with one shallow well to
assist in delineating the vertical extent of any contamination at that
location as vell as determine the vertical hydraulic gradients betveen
the tvo monitored zones (see Plate 2 and Figure 14-2).

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

To prevent the potential downward migration of any shallow contaminants
during drilling, the intermediate wells will be installed using either
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hollow-stem auger or hydraulic rotary methods, through 8-inch-diameter
PVC surface casings. The surface casings will be grouted in place and
allowed to set 24 hours prior to drilling the well borehole to the
target depth, in accordance with Section 6.7.4 of the GQAPP. The
intermediate well surface casing will be set at approximately 30 feet
BLS. The 66 intermediate wells installed through the surface casings
will be constructed in the same manner as the shallov wells. All
drilling and finished monitoring well construction will be conducted in
accordance with sections 6.7.2 and 6.7.3 of the GQAPP. In addition, all
Site 36 newly installed wells will be protected above surface grade with
a steel surface casing and locking wellhead cover.

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

After installation, each of the new monitoring wells will be developed
using a submersible pump and/or bailer in accordance with Section 6.7.5
of the 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 14.6.2).

ALl drilling equipment will be decontaminated prior to use and between
the installation of each well in accordance with Section 6.10 of the
GQAPP.  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 14.6.2).

14223  Groundvater Sampling

During Phase II at Site 36, groundwater samples will be collected from
nearby existing monitoring wells GM55 and GM58 and the 332 newly
installed on-site monitoring wells (see Plate 2 and Figure 14-2).
Purging and sampling of each well will be conducted in accordance with
sections 6.8.2 and 6.8.3 of the GQAPP, respectively. Equipment
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decontamination activities will be conducted in accordance with Section
6.10 of the cQapPp. The number and types of groundwater field nasQcC
samples to be collected during Phase II vere determined in accordance
vith Section 11.1 of the GQAPP.

The 334 groundwater samples will be analyzed for the parameters
indicated on Table 14-2 (see also tables 14-3 and 14-4).

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

14.2.3 Bydrologic Assessment

The main objective of the Phase II hydrologic assessment is to further
delineate the hydrogeologic character of the underlying aquifer at Site
36. Slug and short-term specific capacity tests, rather than a
long-term pump test, have been proposed for Phase II because the
location and distribution of contaminants in the various zones of the
underlying aquifer have not yet been precisely determined. The
hydrologic assessment at Site 36 will include a vellhead elevation
survey of all the newly installed permanent monitoring wells; static
vater level measurements in all the on-site wells, nearby existing
vells, and nearby surface water bodies; short-term specific capacity
and/or slug tests on one newly installed shallow permanent well and one
newly installed intermediate permanent well, iIf present, in each
proposed Phase II monitoring well cluster (total of 42 shallow wells and
33 intermediate wells); and measurement of tidal currents, wind, and/or
stream. flow at appropriate nearby surface water locations.

All of the newly installed monitoring wells will be surveyed during the
engineering survey (Section 14.2.4), and referenced to a UsSGS benchmark,
in accordance with Section 6.7.6 of the GQAPP. In addition, staff
gauges will be placed in all nearby surface water bodies and will be
surveyed relative to the same datum as the wells.

14-56

[Bold items enclosed in brackets denote

3’.2, changes to last version of document]
3800°"




At Site 36, static water levels will be measured in the nearby existing
wells and all newly installed on-site wells, and in the nearby surface
vater bodies, on at least four occasions: once during the sampling of
the newly installed wells; once approximately two to four weeks after
sampling to obtain an estimate of the short-term temporal variability in
water levels; once during a low tidal phase; and once during a high
tidal phase. The measurements taken during opposing tidal phases will
be collected on the same day to accurately evaluate tidal influences on
water level elevations at Site 36.

Limited aquifer testing will be conducted at Site 36 on selected newly
installed monitoring wells (see above). This testing will consist
primarily of performing short-term specific capacity tests on selected
wells that are capable of sustaining a measurable yield. The specific
capacity testing at Site 36 will be conducted (folloving] the
development of the selected newly installed wells(, after the water
level in the vells has stabilized]. The procedure for specific capacity
testing involves measuring the initial static water level in the well
and then withdrawing groundwater from the well at a constant rate for a
designated period. The sustained water level during pumping is then
noted, and the pump is turned off. The water level recovery in the well
is then recorded continuously over time until the water level
equilibrates to the initial static level. In addition to measuring
drawdown in the develop{ed] well during the specific capacity testing,
water levels will be. measured iIn adjacent shallow, intermediate, and/or
deep monitoring wells to determine the extent to which the respective,
monitored zones may be hydraulically connected.

Injection or withdrawal-type slug tests will be performed on selected
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. The water level is then
recorded continuously over time until the water level equilibrates to
the initial static level.
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The purposes of the specific capacity and slug testing are to obtain
site-specific, first estimate values for hydraulic conductivity (K),
transmissivity (1), and groundvater flov velocity (v) for both 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
vater levels in the wvell(s) being tested or observed.

For all inland surface vater bodies in the vicinity of Site 36 in vhich
a flov is noted, velocity, discharge, and stream elevation data will be
recorded at the same time that water levels are measured in the on-site
and nearby monitoring vells. A rain gauge will be installed at or near
the site and monitored regularly over the course of the fieldvork.

14.2.4 BEngineering Survey

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

All engineering survey information will be integrated with any existing
computer-aided design (CAD) base naps 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 will be kept on diskette.

14.2.5 Interim Remedial Measures

During the field investigation, circumstances on site may require IRMs.
IRMs will be initiated on a case-by-case basis and only folloving
receipt of EPA approval. Rapid response will be emphasized. An IRM
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could involve the installation of security fences and warning signs;
construction of berms, caps, and/or recovery and treatment systems; and
removal of soil, sediment, and/or drums. 1T an IRM is conducted, a
detailed, explanatory report of the IRM will be developed by E & E and
provided to the Navy and EPA.

1426  Report
Refer to Section 20 of this work plan (revised April 1992) for a
description of the Phase II report.

143 Phase 111 —Extent Delineation

Phase 111 tasks will be conducted based on the results of phases 1 and
11, if deemed necessary. Although the earlier phases are intended to
identify and characterize areas and contaminants of primary concern as
they extend laterally from the site source(s), Phase III activities will
be geared toward further delineating the horizontal and vertical extents
of contamination.

1431 Biota Sampling

IT deemed appropriate on the findings of phases | and 11, biota sampling
may be conducted during Phase 111. If required, a separate biological
sampling plan will be prepared. However, base-wide biota sampling will
be conducted as part of the investigation of ous 15, 16, and 17.

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

14.3.3 Shallow Monitoring Well Installation and Development
Additional shallow monitoring wells may be required to determine the
horizontal extents of shallow groundwater contamination.

14.3.4 Intermediate and Deep Monitoring Well Installation and
Development

The installation of additional monitoring wells into deeper zones of the
aquifer may be required in order to assess horizontal and vertical
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hydraulic gradients, aquifer physical characteristics, and vertical
extent of contamination. The number of vells and their locations and

depths are dependent upon the findings of phases | and 11.

14.3.5 Groundvater Sampling

All vells installed in Phase III will be sampled, and analytical
requirements for the samples will be developed based on the results of
previous phases. Monitoring vells installed prior to Phase III will be
sampled as required.

14.3.6 Bydrologic Assessment

All vells installed during Phase III will require a vellhead survey to
obtain Toc elevations. Water level measurements wvill be made for all
site monitoring vells. Horizontal and vertical gradients will be
determined. Aquifer testing will be performed to ascertain aquifer
physical characteristics. On sites vhcre contamination is found in the
surficial zone during phases | and/or 11, the lov permeability zone will
be further characterized during Phase III and any subsequent phases. It
IS intended that soil sample results, lithologic logs, isopach maps,
permeability testing, and aquifer testing vill be utilized as required
to determine the lateral extent and/or continuity of the lov
permeability zone, as vell as the degree to which hydraulic connection
exists betveen the surficial zone and underlying main producing zone at
the site.

14.3.7 Engineering Survey

A comprehensive engineering survey will be conducted to accurately
identify all nev site sampling locations. All sampling and monitoring
vell locations will be identified both horizontally and vertically. |n
addition, any improvements (such as pavement) will be located. All
engineering survey information will be integrated vith the existing
Phase II CAD base maps so that all updated, site-related information can
be precisely and efficiently added to the base map. The survey draving
vill be produced in mylar and blueline copies; the CAD file for the
draving will be kept on diskette.
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U38 Air Sampling
The need for formal air sampling and the techniques o be employed are

dependent upon the findings of Phase I, and any sampling performed in
Phase 11.

144 Phase IV--Extent Delineation
The following tasks, if required, will be performed as a continuation of

the effort to delineate the extent of contamination:

o Soil sampling;
o Shallow monitoring well installation and development;

o Intermediate and deep monitoring well installations and
development;

0 Groundwater sampling;
0 Hydrologic assessment; and

0 Engineering survey.

145 Field Quality Assurance/Quality Control

1451 Documentation
Field activities and sample management will entail certain strict
documentation requirements as described in Section 7 of the GQAPP.

14.5.2 Field Quality Assurance/Quality Control Samples

Samples collected for laboratory analysis (both screening and non-
screening) during all phases of fieldwork will require the preparation
of field Qasqc samples as described in Section 11.1 of the QAPP. The
estimated numbers of required field qasqc samples for phases I and 11
are shown in tables 14-1 and 14-2.

14.6 Decontamination and Waste Management Procedures

M61  Decontamination Procedures
All equipment decontamination procedures for Site 36 will be performed

In accordance with Section 6.10 of the GQAPP.
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14.6.2 Vaste Management Procedures

All investigation-derived waste handling will be performed in accordance

with Section 6.11 of the GQAPP and EPA’s guidance for investigation- .
derived waste. All water generated during monitoring well purging and

development activities on Site 36 will be discharged onto the ground

surface away from the well or will be contained, labeled, and moved to a

storage area on NAS Pensacola, as directed by the Navy.

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

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

Laboratory QA/QC procedures are designed to ensure the accuracy,
precision, completeness, representativeness, and comparability of all
analytical data. Laboratory QA/QC has been addressed both in the
GQAPP and GsMP. All phases of fieldwork will incorporate a different
level of data quality and requisite laboratory Qasqac. These levels are
discussed in detail in the GQAPP and GSHP.
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16. GROUNDVATER MODELING

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

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

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

E & E will use the two-dimensional analytical RANDOMWALK model (Prickett
et ai. 1981) to arrive at these estimates. E 6 E will calculate flow
velocity field input data €or the solute transport simulation from a
simplified model based on Darcy’s Law. E & E will utilize parameters
including transmissivity, storativity, and hydraulic conductivity from
the previous phases of fieldwork described above.

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

vertical discretization of hydraulic properties, as vell as horizontal

and vertical boundary effects, will be utilized if test data indicated

that contamination In the surficial tone IS migrating into deeper zones
of the sand and gravel aquifer.

At sites vhere radionuclide contamination exists, more appropriate
models for transport mechanism (i.e., RESRAD— from DOE-Argonne National
Lab; and GENII— from DOB-Pacific Northwest Lab) will be utilized.]
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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 II 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 iIncineration tests,
solubility tests, soil leaching tests, and coagulation-flocculation jar
tests.
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18. BASELINE RISK ASSESSMENT

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

Assessment _Guidance for Superfund: Volumes 1 and II.]

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

The baseline risk assessment can be divided into four tasks:
contaminant identification, exposure assessment, toxicity assessment,
and risk characterization.
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18.1 Contaminant Identification

The main purpose of this step is to screen available information on the . |
hazardous wastes present at the site and to identify contaminants of

concern to focus on in subsequent efforts in the risk assessment

process. [The ideotification of contaminants Of concern will be

conducted iIn accordance vith tbe previously referenced risk assessment

guidance documents (BPA 1989a, 1989b).)

182 Exposure Assessmsent

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

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

2) An environmental transport medius (e.g., air, groundwater, or

biota.); [
3) A point of potential contact vith the medium of concern; and . ‘

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

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

The final step In the exposure assessment is to integrate the
information and develop a qualitative and/or quantitative estimate of
the expected exposure levels resulting from the actual or potential
release of contaminants from the site.
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B3 Toxicity Assessment

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

184 Risk Characterization
In the final stages of the baseline risk assessment, a characterization

of the potentially adverse effects to human health or environment of
each scenario derived is developed and summarized. By integrating
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, and retirement homes);

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

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

The results of the baseline risk assessment may indicate that the site
poses little or no threat to human health or the environment. In such
cases, the FS should be appropriately scaled dovn or eliminated. The
results of the Remedial Activities Investigation and baseline risk
assessment will serve as the primary basis of documenting a no further
action decision.

It should be emphasized that all the tasks conducted as part of the
baseline risk assessment will be performed on an interactive basis
between the various disciplines required (e.g., hydrogeologists,
Chemists, and risk assessors), the Navy, and the reviewing regulatory
agencies (i.e., FDER and EPA) and that the goal of these tasks is to
produce appropriate, sufficient, and high quality data to complete the
baseline risk assessment.
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19. FEASIBILITY STUDY

Further details on the specific tasks to be performed as part of the FS
will be described in detail during the update of this work plan after
the initial phases of the fieldwork have been completed. 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 FS, E & E will prepare
a summary of field data collected during the RI to compare and evaluate
the concentration of the contaminants of concern against the cleanup
criteria developed. E & E will prepare a qualitative and quantitative
summary of contamination for the scenarios identified during risk
assessment evaluation. Results of this evaluation will serve as a basis
for the screening of applicable remedial technologies for the
development and evaluation of remedial action technologies. [All PS
tasks will be performed in accordance with EPA’s current document,
Guidanc for Conducting Remedial Investigation and Feasibility £
Under CERCLA (EPA 1988b). If any of the procedures described in this
section are in conflict vith the current EPA guidance documents,

the methods described in the EPA guidance document will be followed.]

19.1 Screening of Applicable Remedial Technologies

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

192 Assessment Of Applicable Remedial Technologies

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

193 Risk Assessment

Based on the results of the baseline risk assessment conducted during
the Remedial Activities Investigation, E & E vill perform a detailed
risk analysis to determine the acceptable levels of risk. This will
allow 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.

194 Developwent and Evaluation Of Remedial Action Alternatives

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

195 Selection of Recommended Remedial Action Alternatives
During this task, E & E will select a single remedial action alternative

for the remediation of the site. The alternatives assembled during the
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preceding task will be compared using technical, environmental, and

economic criteria. E 6 E will consider present worth of total costs,

environmental effects, technical aspects, the extent to which
alternatives comply with ARARs, community effects, and other factors.

E & E will apply these evaluation criteria uniformly to each alternative
along vith any additional criteria that may result from the Navy project
coordination. E 6 E will discuss the selection of the chosen
alternative by means of a statement of the relative advantages of the
alternative over the other alternatives considered.

196 Feasibility Study Report
A draft and a final FS report will be provided to the Navy for review

and comments.
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20. REPORT

Folloving the Phase I investigation, E & E will prepare a Phase 1
Interim Data Report for each site. The purpose of this report will be
to summarize briefly the findings of Phase I and provide recommendations
for the Phase II investigation; the Phase 1 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 II work will be
updated accordingly. If the results of Phase II indicate that no
further action is warranted, a formal Rl report will be produced.
Eowever, 1f the Phase II results indicate that additional investigation
Is required, the Phase II report will be produced as the Phase II
Interim Data Report and will only briefly summarize the Phase II results
and provide recommendations for the Phase III investigation. Thus, the
Phase II interim report will not be a formal document. Following
production of the Phase II interim report, the work plans for the Phase
III work will be updated. Once the Phase III work is complete, all
results will be synthesized and presented in an Rl report.

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

For all reports, E & E will prepare a 100% draft report for the Navy and
Technical Review Committee (TRC) review. The TRC review comments will
be incorporated into draft final reports which will be resubmitted to
the TRC for final approval. The draft final report will then become
final if no further comments are received from the TRC.
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Each report will be written as an independent document, complete iIn its
owvn right, and fully supportive of the conclusions that It contains.
Vhere appropriate, public participation issues wvill be susmarized, as
vill iInterim remedial measures necessary to protect against continued
degradation of conditions at the site(s). Information used in analyses,
but supplemental to the analytical results, will be provided in a series
of appendices.

Monthly progress reports during all field activities wvill be submitted
to keep the Navy apprised of fieldwork Status and site conditions.
Current and planned activities as vell as cost tracking will be
provided.
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21. DOCUMENT REVISION

Periodic updating of all administrative documents (GOAPP, GSMP, GHSP,
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 GOAPP, GSMP, GHSP, and GPMP. Work plans will
be revised after each phase of fieldwork, with phases III and IV, if
required, fully developed after Phase II with separate cost estimations.
Revised documents will undergo the same review process (e.g., Navy and

TRC) as the original documents.
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22. PROJECT W ——

Project management will be an ongoing process throughout this
investigation. This process includes preparation of biweekly project
status reports, coordination of schedules? mobilizations, and other
project incidentals with the Navy, management of project staff,
coordination with the E 6 E support groups (e.g., publications and
laboratory), and ongoing project review by E & E technical managers and
directors. These project management steps are described in detail in
the GPMP submitted to the Navy.
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Z3. PROJECT SCHEDULE

Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules €or phases
I, 11, 111, and 1V, respectively. Given that the scopes of work for
Phase II and beyond are dependent on the results of the preceding
phases, the project schedules for phases 1I, 111, and IV are tentative.
In addition, the length of time between phases is subject to the
schedule in the Federal Facilities Agreement Site Management Plan

(FFA sMP). The schedule in the FFA SMP will be updated yearly.
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25. FLORIDA PROFESSIONAL GEOLOGIST SEAL

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

Name: John D. Barksdale
License Number: P.G. No. 1150
State: Florida
Expiration Date: July 31, 1994
[4
Jo . Barksdale
Date
25-1
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ecology and environment, inc.

8SITE SAPETY PLAN

Version 988

A. GENERAL INFORMATION

Project Title: Site 36 ~ Industrial Waste Sewer Projoct MNo.: UHS000
TDD/Pan NO. :
Projoct Manager: John Barksdale Projoct Dir.: Gerry Gallagher

Location(s):

prepared by: Dan Foss Dato Proparod: 3/23/92
Approval by: Sybil Newehurch Dato Approved:
Site Safety Officer Review: Dato Reviewed:

Scope/Objective Of Work: Prield activities will include soil sampling, permanent monitoring well installation,

groundwater sampling, physical surveys, and hydrologic assessment.

pPropesed Dato Of Pield Activities: December 1992

Background Into: Complete: [ X ) Preliminary (No analytical { }
data avsilable)

Documentation/Summary:

Cverall Chemical Hasard: Serious | } Moderate [ )
Low [ X1 Unknown ]
Overall Physical Hasard Serious | ] Moderate [ X }
Low { ] Unknown [ |

B. SITE/WASTE CHARACTERISTICS

Waste Type(s):
Liquid [ X Solid { ] Sludge { X} Gas/Vapor [ X

Characteristicis):

Flammable/ [ X | volatile I X | Corrosive | X ) Acutely [ %]

Ignitable Toxic

Explosive | X ) * Reactive [ X ) Carcinogen | X } Radiocsctiver | ]

Other: All industrial wastes generated ON NAS Pensacocla are disposed Of INto this sewer line.

Physical Hazards:

Overhead [ X Confined?* { 1 Below | ) Trip/Fall [ x 1
Space Grade
Puncture [ } burn 1 X cut { ) Splash L x1
Noise [ x 1 Other: Sampling along Industrial Waste Sewer Line. Heat/cold stress,

*Requires completion of additional form and special approval fror tho Corporato Health/safety Jroup. contact
RSC Or HQ.

[NASPIURS000:T0484



Site Mistery/Description asd Dmwsuil Features (see Sampling Plam for detailed description):

rerea 1973 to

od of into 15-inch dismeter S.5-mile

Treatment Plant.

Phase I soil and

motals (primarily As,

cd, Cr, and Pb), TRPNs, VOCs, PAls, and phenols.
Locstioms of Chemicals/Wastes: Subsurface
Estimated Volume of Chemicals/Wastes: Umknown
Site Curreatly in Operation Yes: [ X ] wo: [ 1] e e e e e e e
Route Acute Odor Odor ]
Conpound PEL/TWA of Exposure Synptous Threshold Description
Hydrochloric Acid S ppm Inh, Ing, Cea, corresive Unknown Acrid ]
Nitric Acid 2 ppa Inh, Ing, Con. Corresive 03 = 1 ppm Acrid
Sulfuric asid 1 l!/-, Inh, Ing, Con. Corrosive Odorless ]
Sodium Hydrexide 2 mg/m’ Inh, 1ag, con. Corrosive R/A Odorless ]
Isopropyl Alcohol 400 ppa Inh, Ing, Con, Drowsiness, Head 7.% T 200 ppm Rubbing Alcoholl
Methylene Chloride I 500 ppm Iah, Cong. Intuy, naus, vomit) 214 ppm Sweet odor l
i+l,1-trichloroethane 330 ppm Iah, 1Ing, Con. 1:;1::57 n:uu, voi:t ZO—IO(Tp;l Chloroform-1lke
Trichloroethylene S0 ppm Inh, Ing, Con. |Dizsy, MUS, vemit 50 ppm chleroform-1 ike
Tetrachloreethylene 2% ppa Inh, Ing, Con. Dizgy, naus None Ether-like
Chlorobensene 75 ppm Inh, Ing, Con. Drowsy, Vomit 61 ppm Sweet odor
1,1-Dichlioroethene 1 ppm Inh, Ing, Con. Dizzy, naus Wone Chloroform-like
1,1-Dichlozoethane 100 ppm Inh, Ing, Con. CNS depression 300 ppm Sweet
Ethylbensene 100 pps Inh,Ing,Con,Abs. |Head, vomit, burn 0.1 ppm Aromatic
Toluene 200 ppm Inh,Ing,Con . Abs. [FPatigue, head 0.2 ppm Aromatic
Xylens 100 ppm Inh,Ing,Con,Abs. |Head, nsus, cough 0.5 ppm Sweet
1,2-Dichlorobensene 50 mg/kg Inh, Ing, Con. Head, vomit, naus 2-30 ppm Camphot/mothballs
1,2-Dichloreethane 50 ppm Inh, Ing. Con. |Naus, head, vomit 6 ppm Sweetish
Arsenic 0.5 -g/n3 Inh,Ing,Con,Abs. |Naus,vomit,diarr N/A B/A
Chromium 0.5 -q/-3 Inh, Ing, Con. Cough,vheese, head. N/A N/A
Cadmiun 0.2 ng/n’ Inh, Ing, Con. Head, cough, vomit N/A /A
Lead 0.05 -q/-3 Inh, Ing, Con. |[Vomit, diarrhea B/A N/A
Hote: Complete and attach a Hasard Evaluation Sheet for major kmown contaminant.

- - e wm e w o o




. SITE SAPEYY WORK PLAN

site Control: Attach up , use back of this page, Or sketch of site showing bot zeons, contamination reduction,
L ]

gone, etc,
Perimeter identified?  (Yes} Site secured? {No|
. Work Areas Designated? (Yes] zZone(s) of contamination Identified? [No}

Personnel Protection (TLD badges required for all field personnel):

Anticipated Level Of Protection (Cross-reference task numbers to Secticn C):

A B c D
Task 1 _ X
Task 2 X
Task 3 x
Task 4 X
Task 5 ' x
Task 6 X

{Expand if necessary)

Modifications: Modified level D Wwith tyvek, neoprene gloves and bootsS, safety classes, APR avajilable when

upgrade 10 level C is necessary based On OVA resdings.

Action tevels for Evacuation of Work 2one Pending Reassessment of Conditions:

0O Level O: g&r€§26§§tg€ 325\. .=5}g’&v6th6f°'ph.:' »108 LEL, organic vapors above background ievels,

o] Level C O

¢<19.5% Or >25%, explosive atmosphere >25% LEL, (California-20%), unknown organic vaper (in
bgouthinq tone) >1 ppm, particulates >

ag/n” , othor

¢19.5% or >2%%, explosive atmosphoro >25% LEL,(California-20%), unknown organic vapors (in
ag/n" , othor

Level 8: O
bgoathinq zone) >S5 ppm, particulates >

0O Level A: 0O, <19.5% Or >25%, explosive atmesphere >25% LEL (california-20%), unknown organic vapors
>;OO ppm, particulates > ng/m" , other

Adr Monitoring (daily calibration unless otherwise noted):

Type of Sample Monitoring Frequency of
Contaminant of Interest {area, personal) Equipment Sampling
Volatile Organics Area OVA continuous
Radistion Area Mini-rad Continuous
Explosive Gases Area Oz/Bxploli-.t.r Continuous

(Expand if necessary)

Decontamination solutions and Procedures for Equipment, Sampling Gear, ete,:

Alconox + tap water wash, tap watmr rimse, two isopropanol rinses, organic—frme watmr rinse, and air dry.

Teflcn implements used Tor the collection of samples fTor metals analyses will have a 10% nitric acid solution

cinse atter tho tap watmr rinse followed by ancther tap watmr rinse, two isopropanol rinses, and air dry.

. [NASP)URS000:T0484




Perseanel Ceeon Protocol: Boot sad glove wash ~ Alcemcx + tap water vash with clesn water rimse, ZExpendadles

yill Do ¢eg>le-pagged and drumeed fOr disposal Pield perseanel rill taxe a hygienic szower off site, ¢(sllovwiag

completien _Of each dav's fieldwork, ’

tecon Solution Meaiterismg Procedsures, iT Applicadle: Lwsostaminsatien activities will bo perfeormed in a

well-ventilated area upwind Of the samciing gome,

Special Site IJuirmes:, Pacilities, or Procedures (Sanitary Pacilities and Ligating
Must ®eet 290 CPR 1910.120):

Site Entry Procedures and Special consideratiens: E ¢ L's "buddy system” will ho esploved at all times during

floldwark activities, Personmel Will exercise cauticon {n the vicinity Oof seardy roadwavs., |f sbsve dackground
radiation jevels are encountered, eax members Will evacuate tho sameling ares and contact tho coctporate health

physicsS gteup to resssess tho site,

Work Limitations (¢ime OF day, weatmer semditioas, etec.) and Heat/Cold Stcess Reguizemenzs: All fleldwork

sctivities Will be serformed during daylight hours. Team saz-+:3 Will dreax as needed to preveat heat sktress

and replace fluids. cooling vests may >+ used {0 prevent heat stress.

General Spill Control, if applicadle: x/A

Iavestigatisn-0erived Material Disposal (i.s., expemdables, decon waste, cuttings): All fieldwork waste ’

matecrials rill bo double Bagged, drummsd, ladeled, and transported to designated location for final disposal

the Navy.

Sample Handling Procedures Iacludimg Protestive ®mr: During all handling OF samples, all field team »emdscs

will wear surgical gleves. Goggles Will >+ worm during samele presecsation with acids.
Tesn Member* Respons{bilizy
To bo determined Toan Lesder

Site safery Ofticer/Sawpler

Geologist /Sampler

Samploev

eld staff participate IN medizal

Al entries into exclusion some fequire Buddy $Sysiea use. A|| E i E fiel
9 cFR 1910.120. pegpiratory protecties program

maitoriag program and have zomplezed applicable trajinjing per 2
meets requirements Of !5 cPr 1910.134, and ANSI 288.2 (1980).

[NASPURS000:T0484 .




{Use supplemental sheets, if necessary)

LOCAL RESOURCES
(Obtain a local telephone book from your hetel, if peossible)

Ambulance: Qn base: (904) 452-43138: Off base: 97171

Hospital £sergency Room: ildi " =

Flight)

Poison Control Center:

Police {include local, county sheriff, state): Q911

Pire Department: 911

Airport:

u.s. Coast Guard: Emergency: (904) 453—8178: General Intorration: (904) 453-8282

Laboratory: E & E asc: (716) 631-0360

Fed. Express: (800) 238-5355

¢lient Contact: U.S. Navy Southern Division, Enginoor—In—Chargo, Susanna D. Sanborn: {(803) 743-0574

site Contact: WAS Pensacola Environmental Coordinator, Ron Joyner: (904) 452-4515

Site Emergency Evacuation Alarm Method: N/A

w.ttr'supply Seurce: On site

Tolophone Location, Number: To bo dotorminod on site

Cellular phone, if available: To bo dotorminod on site

Radio:

Other: On-site warehouse number to bo dotorminod

EMERGERCY (OIR ——

1. Dr. Raymond Harbison (Univ, Of Florida) .sueuusvnssnsssss (501) 221—-0465 or (904) 462-3277, 3281
Alachua, Florida (501) 370—-8263 {24 hours)

2. Ecology and environment, InC., Safety Directer
Paul Jonmaire ..uiicisscssssssunssnnassnnnsnnnsnnnnnnnnns (716) 684—-8060 (office
(716) 655-1260 (home)

3. Regional safety coordinator ~ Sybil Nowchurch..... ....... (904) 877-1978 (offico
(904) 878-2336 (home)

4. Regional Office Manager — RICK RUudy ..vevivucvcncnannnnns {904) 877-1978 {oftice
{904) 893-7245 (homo)

{NASP)UH8000:T0484



L mwenty=four hour asswecziag service: (541) 3708263 .
Wit to report:

= swuate: "this IS an emergency."

= Your name, region, and site.

T Telephone aumier tO fessn you.

Yeur location.

Wame Of persom {njured Or exzposed,

matace OF epecgoency,

= Astiea taken,

2. A toxicologist, (prs. Reymend Narblssn Or assecieze] will contact you. Repest tho isfsrmatien gives to tho
wasweting secvice,

3. 1If a toxicologist doom not returs your call wizhia 15 minutes, call 2xe folloviag pecsens iIN order until
2eBtAET IS M

a. 24 wur motlime T (716) 684-39%40
b. Ccerporate Safety Director ~ Paul Jonmaire ™ 2sme & (716) 655-1260
€. Assistant Corp. Safety Officer ~ 2ieven Sherman ~ nome # (716) 688-0084

(NOTR: Pield Tesn must Knev Route(s) Pricr (O $tart ¢f Werk) .
Plrectioms to hospital (lmclude map) from Site 36

EAS Dispeasery ~ See figures A-1 and A-2. The X\ Dispemsary iS located ON Turmer Strest in Building 3600.

Maptist Begpital Taxs Duncan Rosd (Mavy Blvd.) NOrth to exit :the 2ase., Nawy Blvd, 24coses %Y 91 and curves

to tho east, Pollow Navy Blvd, /Rwy . 00 east approx, 3 Mi to Pace Blvd, ura loft (north) on face Blvd. and

peeseed appror, 1 Mi tOo Cervanzes $t. (Hwy. 30)., Murn right on Cervantes Awy. 90 and follow this road for about

! blocks amd turn loft (north) eate I streex, The hospital is about 6 blocks north ¢s tho loft.

Inev3ency Bgress Routes tO Get Off-Site fasrgensy egress routes will be located if emergency exit routes become

blocked by construction. aete,

[NASP)UHS000:TO484 .
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P. BOUIFREST CRECEKLIST

Level A

Level B

SCBA

SCBA

SPARE AIR TANKS

SPARE AIR TANKS

ENCAPSULATING SUIT (Type

PROTECTIVE COVERALL (Type )

SURGICAL GLOVES

RAIN SUIT

NEOPRENE SAFETY BOOTS

BUTYL APRON

BOOTIES

SURGICAL GLOVES

GLOVES (Type

GLOVES (Type )

OUTER WORK GLOVES

NEOPRENE SAPETY BOOTS

CASCADE SYSTEM

BOOTIES

S5~MINUTE ESCAPE COOLING VEST

HARD HAT WITR FACK SHIELD

CASCADE SYSTEM

MANIFOLD SYSTEM

Level C

Level D

ULTRA-TWIN RESPIRATOR

JLTRA-TWIN RESPIRATOR (Available)

POWER AIR PURIFYING RESPIRATOR

CARTRIDGES (Type GMNC-H )

CARTRIDGES (Type

5-MINUTE ESCAPE MASK (Available)

5-MINUTE ESCAPE MASK

PROTECTIVE COVERALL (Type Tyvek )

PROTECTIVE COVERALL (Type

RAIN SUIT

RAIN SUIT NEOPRENE SAFETY BONDS
BUTYL APRON POOTIES
SURGICAL GLOVES WORK GLOVES

GLOVES (Type

HARD HAT WITH FACE SHIELD

OUTER WORK GLOVES

SATETY GLASSES

NEOPRENE SAFETY BOOTS

HARD MAT WITH FACE SHIELD

BOOTICS

HARDHAT

[NASP]UHB000:T0484
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INSTRUMENTATION No. | pEcom EquIPMENT ' No.
ovA WASH TUBS X
THERMAL DESORBER BUCKETS X
02/EXPLOSIMETER W/CAL. KIT X SCRUB BRUSHES X
PHOTOVAC TIP PRESSURIZED SPRAYER X
HNu (Probe 10.2 eV X DETERGENT {Type
MAGNETOMETER SOLVERT (Type
P1PE LOCATOR PWT I C SHEETING X
WEATHER STATION TARPS M..D POLES
DRAEGER PUMP, TUBES TRASH Bags X
BRUNTON COMPASS TRASH CANS
MONITOX CYANIDE MASKING TAPE X
HEAT STRESS MONITOR DUCT TAPE X
NOISE EQUIPMENT PAPER TOWELS x
PERSONAL SAMPLING PUMPS FACE MASK
FACE MASK SANITIZER
FOLDING CHAIRS B
STEP LADDERS
RADIATION EOUYPMENT DISTILLED WATER X
DOCUMENTATION FORMS
PORTABLE RATEMETER
SCALER/RATEMETER SAMPLYNG EQUIPMENT
zns Probe HALF-GALLON BOTTLES X
GM Pancake Probe VOA BOTTLES X
| GM side Window Probe BAILER CORD X
| MICRO R METER HAND BAILERS X
1oN CHAMBER THIEVING RODS WITH BULBS
ALERT DOSIMETER o SPOONS X
POCKET DOSIMETER KNIVES
MINT RAD X FILTER PAPER [
»rusr AlID EQUIPMENT PERSONAL sAMPLING PuMp SUPPLIES
FIRST AID x1T X
OXYGEN ADMINISTRATOR
STRETCHER o
PORTABLE EYE wWASH X
BLOOD PRESSURE MONITOR
FIRE EXTINGUISHER X

{NASP)UHB8000:T0484




NISCELIANEOUS (Cest.)

TOOL KIT

HYDRAULIC JACK

LUG WRENCH

TOW CHAIN

VAN CHECK OUT

Gas

oil

Antifreeze

Battery

Windshield Wash

Tire Pressure

MISCELLAREOUS cooLERS x
PITCHER PUMP PAINT CANS WITH LIDS, 7 CLIPS EACH
SURVEYOR'S TAPE VERMICULITE x
100 FIBERGLASS TAPE SHIPPING LABELS x
300 NYLON ROPE DOT LABZLS: “"DANGER"
NYLON STRING ~up"
SURVEYING FLAGS "INSIDE CONTAINER COMPLIES ...~
rIrm "EAZARD GROUP®
| wmees eanrow 1 STRAPPING TAPE x
| sunc wmencu | BOTTLE LABELS X
| soiL aveer | Il saceres X
PICK CUSTODY SEALS X
SHOVEL CHAIN-OF-CUSTODY FORMS x
CATALYTIC HEATER PEDERAL EXPRESS FORNS x
PROPANE GAS CLEAR PACKING TAPE x
BANNER TAPE

SURVEYING METER STICK

CHAINING PINS & RING

TABLES

WEATHER RADIO

BINOCULARS

MAGAPHONE

[MASP JUHS000:T0484
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ecolegy and onvironmont, inc.

oON-8SITE SAFETY MEETING

Project TDD/Pan
. Date Time Job Ne.
Address

specific Location

Typo of Work

SAFETY TOPICS PRESENTED

Protective Clothing/Equipment

Chemical Hazards

Radiation Hazards

Physical Hazards

Emergency Procedures

. Hespital/Clinic Telephone
Hospital Address

Special Equipment

3. Site safety plan readily available™and ita location known to sll team members?

Meeting shall be attended by all personnel who will be working Vithin the exclusion area.
update meetings will be hmld when site tasks and/or conditions chsnge.

Other

Checklist

1. Emergency information reviewed? and made familiar to all team members?

2. Route to nearest hospital driven? and its location known to 011 team members:

Daily informal

ATTENDEES
(Expand on back of shoot if necessary)

Name Printed | Signature

Meeting Conducted by:

(Print) {Signature)

(Site sSafety Coordinator) (Team Leader)

533

. {NASP JUH8000:T0484
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SAFETY ON DRILLING RIG OPERATIONS

Caisgo: y ¢ o TRAINING 2.7 Revised:  1ANUARY 1990

None of the information contained in this Ecology and Environment,
Inc. (E6E), publication is to be construed as granting any right, by
implication or othervise, for the manufacture, sale, or use in
connection with any method, apparatus, or product covered by letters
patent, or as insuring anyone against liability for. infringement of

letters patent.

Anyone vishing to use this E & E publication should first seek
perzission of the company. Every effort has been made by E & E to
ensure the accuracy and reliability of the data contained in the
document; however, the company makes no reBresentation, varranty, or
guarantee in connection vith this E & E publication and hereby expressly
disclaims any liability or responsibility for loss or damage resulting
from its use; for any violation of any Federal, State, or municipal
regulation vith vhich this E & E publication may conflict; or for the
infringement of any patent resulting from the use of the E & E

publication.

i
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| THe: o p_mEALTH AND SAFETY ON DRILLING RIG OPERATIONS
Catagory: H & S, TRAINING 2.7 Revised: JANUARY 1990

1 INTRODUCTION

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

E & E personnel are frequently required to vork in the field vith
drill rigs, taking soil and rock samples, installing piezometers, and
monitoring vells. Two general situations discussed separately are the
supervision of Subcontract Drillers by E & E, and the direct operation
of E& BS ovn drill rig by our personnel.

2 OPERATION OF DRILLING EQUIPMENT BY E & E
2.1 RESPONSIBILITIES AND AUTEORITY OF SITE SAFETY OFFICER

The duties of the Site Safety Officer (Ss0) on drilling sites are
the saze as in other types of operations vith the exception of the
increased emphasis on the hazards unique to drilling vork. “Thissection
details specific drilling concerns of an s§so0.

B & E personnel are restricted from the borehole area during active
drilling. Wvhen E & E personnel are doing drilling; they will be
restricted from the borehole area by means of a "‘super exclusion zone"
delineated by placing a 4- by 8-foot sheet of plywood over the borehole.

2.2 RESPONSIBILITIES AND AUTHORITY OF E & E DRILLER

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

Kill svitches tripped and operation verified;
Chain guards in place;

Belt guards in place; _

Belts set to proper tension (visual);

Looge belts; i

Presence of any fluid leaks:

Any damaged hoses, cables, ropes, chains;
Control panel is clean:

Control lever functions labeled;

Pressure relief valves function;

Cathead free of rust and grease:

Cathead grooves less than 1/8 inch in depth;
All tools in proper vorking order;

Rig leveled and stabilized;

Check for veld cracks in mast; and

Safety hooks operational.

OO0OO0OO0O0O0DO0OO0OO0O0OD0ODOODOO O
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Tre Driller will_report {:exs needing attention 0 the sso
however, it {s the Driller's I’eSE)i)nSIblllty to mit sure that these

items ate corrected prior to drilling.

During the drilling operations, the following sifety practicss vill
ke in effect:

o 4ll vaeels Will be blocked.
0 Rig will be leveled using jacks or stabilizers.
o &ig eagiae vill b2 In 2eutcel vhe not sctively turning augers.

0 Plywood (Or suitadle SUbStItute wazer{sl) “super exalusion zone®
pad Will be {a plaze over borehole.

o Rig engine key will be progesly labeled.

0 Ri%(eqai;u.ac vill be kept in an orderly ss=as: within drilling
WO Zone.

o All equipaent will be properly lubricated.
o teols Will be wed only for their intended purpose.

o Safety jlaisses, nearing protection vill be vorn when himmac: are .
operated. -

o Javy OF a1l vreashes vill be clean wd free of md to prevent
slippage.

o AIl lift hooks v{ll nave jaw clasps.
0 Fire extinguisher will be staged at tear of rig.
o iz will no't be moved vhen mast S In raised position.

0 Cadles and topes vill be tied back or sesuzed on stabilizer
posts.

o All ynattended drill holes vill be covered.

o Check for sverhesd ObStructions vhen raising rig mast, boom will
not be raised within 25 fee: Of overhead utilities,

No refueling »i1l be permitted vhile equipment is running.

o
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The Driller has authority to direct personnel vithin the area while
drilling operations are In progress. Access to the hazardous area
around the auger and borehole is restricted by the *‘super exclusion
zone" delineated by the 4~ by 8-foot sheet of plyveed centered over the
borehole before drilling. A large hole cut in the plyvood allovs
penetration of the augers. No personnel are alloved in this zone pad at

any time while drilling is actively undervay.

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

23 RESPONSIBILITY AND AUTBORITY OF OTHER E & E PERSONNEL

E 6 E personnel working at a drilling site must act as support to
the Drilling Team by providing any necessary support functions; however ,
it IS important that personnel are careful not to interfere vith the
drilling process. Personnel are restricted from approaching the '‘super
exclusion zone™ while drilling is underwvay. If an E & E crew member
recognizes an unsafe condition in the vork area or on the rig, he should
bring it to the attention of the SSO and Team Leader, if it is
not resolved in a timely manner. If conditions are still deemed to be
hazardous, team members have the option to contact their Regional Safety
Coordinator (RSC) or Corporate Bealth and Safety in Buffalo.

It is the responsibility of all E 6 E personnel to carry their
issued nondisposable gear, including hard hat, face shield, respirator,
steel-toed boots, eyepiece inserts, safety glasses, and appropriate
outervear for the expected climate.

All personnel should be aware of emergency facilities, egress
routes, and_s?e0|al medical conditions of their team members. As vith
all E & E field work, the buddy system is to be enforced.

3 TRAINING REQUIREMENTS FOR SITE PERSONNEL

3.1 E 6 E SITE sAFeTY OFFICER

In addition to Basic Health and Safety Training and other CHA
mandated training, first aid, CPR, and necessary training in field
monitoring of personnel, an SSO should have previously vorked as a team
member on field drilling projects In order to have a vorking knowledge
of the drill rig and its inherently hazardous nature. Where monitoring
instrumentation IS to be used, the SSO must be properly trained prior to
field work. The SSO must have an understamding of the hazards of heat
and_cold stress, their associated symptoms, and proper _vork
modifications to protect field staff from potential injury.
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Je ke D O B URLLLER UV QLLE

The z 6 E driller and helper shall have¢ taken and passed the basic
40-hour 3eal:h and Safety Training as pressrised by E ¢ E and mandated
by OSHA. They shall i1lsd =i the other sinimua requizeaents for field
voer INCluding sedica) approvals and respirator it test. Based on
Erewow_experlenceand training, the Driller vill be critiqued by the

¢ & Drilling Team upon =aslervwen: vith E 3 E, by secforzing various

of dril?ing. IS raviev VIll be the »aeis for deterziaing

ether 1d4{tisns) training or apprenticeship will be required etfores
illoving this employee to act « Driller. Aa existing E ¢ E employee
saall have a mINIMUM Of 1 yesr experience s 8 Driller’s 3elper ON an
wesorar OF Field projects before he or she can be cevieved fOr
1d7nessent 10 the position of oeiller. If & Driller is uninvolved in
drilling efforts for 1 year or s:¢, he or she vill be required o act
Lo adciller’e Gelger ON ¢ project, as vell as receive rig-specific
training oo the e~uis2ent, before delng pecaftied t0 22t as a Driller
again. Driller’s Belzec position requires prior attendance at a
drilling training school »:e7mas.  follewing successful completion of
sush a course, tae Driller's Zelpsr will be sssecved ON sites for a
period of approxisately 6 satas, during vhish tim he or she vill vork
on several drilling projects sezésraing assorted tys<¢ of drilling. The
B 6 E Drilling Team v{11 determine, tased on these field observations,
vhether additieonal training is required for this individual.

3.3 OTHER E & E DRILLING PERSONNEL

All B 4 E personnel shall have taken the basic 40-hour dsal:h and
safery Training course. Field personnel sust meet nedica2l and
respiratory fit test requirements established by E ¢ E and OSHA, as
vell.

3.4 SUBCONTRACT DRILLER AND OTHER SUBCONTRACT DRILLING PERSONNEL

. Subcontract Drillers and their support personnel must, at a
minimum, have pissed basic 40-hour Zeal:h and Safety Training as
prescribed by 02 29 cpB1910.120. They shall be mediezily approved and
trained to use the lavel(s) of respiratdry protection required onsite.
Certification of training by :ne Subcontractor shall be required as a
deliveradle InCluded IN £ & E/¢ sontrastual documentation. This
training shall be versally verified and logged sasite by the $3¢ or Team
laader before eiarting work,
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4 SUPERVISION OF SUBCONTRACT DRILLERS

4.1 RESPONSIBILITIES AND AUTHORITY OF SITE SAFETY OFFICER

Tre responsibilities of the SSO at a drilling site vhere i
subcontracted drillers are used include the folloving: rig Inspections,
personnel aonitoting, and personnel protection.

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

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

o Tre location and operation of operational and unencumbered Kill
svitches must be reiterated to all site personnel.

0 ?utriggers, stabilizers, or jacks are in place, and the rig is
evel.

o A geophysical survey (electromagnetic or ground-penetratin
radar) or a reliable site history must be obtained to verléb
absence of buried obstacles, tanks, or drums.

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

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

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

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

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

o A "super exclusion zone' must be established around the
borehole, using a 4- by 8-foot sheet of plyvood. This defined
area vill be entered during active drilling only by the Driller,
except INn emergency situations.

If any of these items need replacement or repair, the SSO must make
necessary arrangements and later verify that repair or replacement 1is
sufficient before actual drilling begins. WVorking together, the SSO and
the driller should verify that the rig has been checked against the
Operator®s checklist.
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The $80’s monitoring duties include calibration urd setup of the
appropriate monitoring devices, as specified in the $SP. At a Binimua,
this generally includes m 0,/explosimeter an? realtime organic vapor
monitoring capabilities (e.g?, BNU, Om): Noise monitering, like heat
stress monitoring, is employed vhere appropriate. 1T the SSO believes
additional monitoring devices beyond the directive of the S§sP should be
eaployed (e.g., Rad Mini, Mini Ram), it IS his or her responsibility to
obtain this equipment vith the cooperation of the RSC or the Corporate
Health and Safety Group, frea the nearest B & E office.

It is the responsibility of the SS0 to ensure that all safe
equipment is in good vorking order. Day-to-day operations, as well as
calibration data, must be recorded in the equipment fog or SSO log.
Adequate supplies such as breathing air, drinking liquids, and
calibration gas must be maintained.

E & E personnel are forbidden frem entering the *‘super exclusion
zone"” around the borehole while the rig is actively drilling. The SSO
must not attempt to take air readings In or around the auger vhilc in
we, nor are cutting samples taken vhile the auger is in motion. An

/explosimeter should be set up if possible for unsanned (alarmed)
operations at the rig using am extension hose to continuously drav
samples from the borehole area during drilling operations.

The SSO has the ultimate authority over the Subcontractor vith
regard tO vhether VOrk practices meet the requirements of the SSP.
shutdown of vork or restriction of personnel are eptions available to
the SO. Tre ss50 should hold informal site safety briefings at the
start of both field vork and daily vork shifts throughout the course of
the project. Although E & E contractually requires Subcontractors to
provide properly trained and outfitted staff, the Sso should verify
verbally at the start-up meeting that the field staff has necessary
respiratory approval and 0SEA-mandated training, especially on hazardous
vaste Sites. Site safety briefing topics, as vell as attendees, will be
recorded in the site safety log.

IT the SSO has reason to believe either E & E or Subcontractor
personnel are under the influence of alcohol or drugs, or are othervise
i1l before or during vork onsite, he or she should consider restricting
those team mesmbers Trom site vork. Personnel arriving for vork
requiring level C protection vho 8re not cleanly shaved aay also"bc
restricted at the discretion of the S0.

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

Personnel responsibilities;

Planned investigation and presumed potential hazards;
Levels of protection, monitoring plan, and equipment;
Emergency scenario plans, iIncluding kill sviteh use;

[eNeoNeoNe]
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0 Location and operation of Kill svitches, fire extinguisher, and
first aid kit:

0 Heat and cold stress hazards:

0 "Super exclusion zone" around borehole; and

0 Varnings to Subcontractors about hazards of climbing the mest
vithout safety belt and other equipment.

Because heat stress IS a constant threat during varm veather, the
SSO is responsible for determining whether conditions are unsuitable for
vork, Where vorkers cannot vork vith the assistance of vork
nodifications, cooling vests, and other cooling means, the SSO may
decide that work should not continue. The need for worker monitoring
through blood pressure and oral temperature checks will be determined by
the SSO with assistance from the RSC and Buffalo Health and Safety
staff, if necessary.

_ The SSO will be responsible for shutdown of the drilling operation
if electrical storms are in the site area.

No refueling $perations will be performed until rig engines are
shut down. Moter fuels should be stored and dispensed from
spring-loaded, 0sBA/FM-approved gas cans constructed of metal or

polyethylene,

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

4.2 RESPONSIBILITIES AND AUTHORITY OF oTHER E & E PERSONNEL

AIl E & E personnel on site are required to follow the terms of the
ssP and the direction of the SSO. Because the SSO cannot be in all
places at all times, the crev should observe the subcontractors and
condition of their equipment at all times, and report immediately to the
Team Leader and sso any safety-related issues that are unresolved.

Included are such details as dressout, Site functions, and
decontamination. It is important that the SSO be involved so that

proper log entries can be made.

) E & E, as policy, does not provide safety equipment or monitoring
instrumentation_to subcontractors. Sone projects, hovever, may be set
up 80 that E & E personnel and subcontractors share the same expendable

supplies.

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

~
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S GENERAL DRILLING SITE SAFETY CHECKLISTS .
S.1 SAFETY CHECKLISTS FOR SPECIFIC TYPES OF DRILLING ACTIVITIES

5.1.1 General Drill Site Safety Checklist

o All E & E drilling personnel vill have read and understood the
terms of the E & B drilling SOP.

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

o Only approved Drillers vill resain in proximity to the borehole
during drilling, and an approximate 4- by 8-foot "super
exclusion area® vill be established around the moving auger at
all times. NO personnel, except the Driller and the Driller's
Helper, will enter this zone during drillimg. The SSO wvill
issue varnings to those personnel who breach this zone.

o Continuous 0,/explosimeter monitoring at borehole using remote
sampling hos? vill exist at all times.

o All field team meabers vill be briefed on planned drilling
oicrations and possible probleas before work begins on day 1.
All will be shown the location and operation of "'kill svitches,” .
vhich will be operationally checked each wérming.

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

o Velding and cutting activities will only be ﬁerfbrmed avay from
ignition sources at a distance approved by the SSO or Team
Leader .

o Appropriate personnel protective equipment (based on hazards
associated VIth assumed vell contaminants) will be vorn as
directed by the ss0 and the SSP. At a minimum, steel-toed
boots, hard hats, a d face shields vill1 be vorn during any
active drilling.

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

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

Electrical storms vithin hearing range of the job site will
signal vork termination until the SSO and Team Leader notify

personnel othervise.

The local utilities should be contacted prior to drilling so
that their lines can be located and flagged. Situations of

close proximity may involve isolating utility lines (i.e.,
shutdovn and inerting of gas lines).

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

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

On%y proEerIy licensed staff will drive the drill ri?. A daily
safety check of the vehicle, folloving E & E protocol, will be

carried out by the driver.

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

5.1.2 Rotary and Core Drilling

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

0]

Rotary drilling tools should be safety checked prior to
drilling:

- Rods and bit should be open and clear.

- Water svivels and hoisting plugs should be lubricated and
checked for *'frozen' bearings before use.

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

- The capacities of hoists and sheaves should be checked

against the anticipated weight of the drill rod string, iIn
addition to other expected hoisting loads.

- Al hoses to and from the pump should be checked for properly
installed couplings; couplings should be secured vith locking
devices on "quick connect' fittings or vire on
"Chicago-Stylen couplings.

CokEsY wiKl envirGRment e
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= Hoses should be inspected daily for deterioration and
learage, and replaced if needed.

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

- Only the operator of the drfll rig showld brake or set a
manual chuck so that rotation (of the chuck) vill not occur
before removing the vreach from the chuck.

- Drill rods should not be draked vhile being lowered into the
hole with chuck javs.

- Drill rods sheuld aot be held or levered into the hole with
pipe vrenches.

- If a string of drill zods 8re accidentally or inadvertently
released into the hole, do nmet attempt to grab the falling
reds with hands Oor 8 vrench.

- Ia the event Of a plugged bit or other circulation blockage,
the high pressure In the piping and heose b>etveen the pump and
the obstruction should be relieved or bled dovn before

breaxing the first tool joint. .

- When drill rods are hoisted from the hole, they should be
cleaned for sate handling with rubber or other suitable rod
viper. Do not use your hands to ¢lesa drilling fluids from
drill rods.

- If work must progress over a portable drilling fluid (=ud)
pit, do net sttempt to stand on narrow sides or Cross
members. The aud pit should be equipped with rough-surfaced,
fitted, cover panels strong enough to hold drill rig
personnel.

- Drill rods should not be lifted and leaned unsecured against
the mast, Elther provide some methed Of securing the upper
ends of the drill rod sections for safe vertical storage, or
lay the rods dewvn. As previously stated, hardhats,
steel-toed boots, safety glasses, and vork gloves are to be
vorn during sueh work, with impervious gear and respiratory
protection added a3 required by the SSP.

5,1,3 Cathead Usage

o Keep the cathesd clean and free of rust, oil, and grease. |f it
becomes rusty, clean vith a wire brush.

10
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o Check the cathead periodically, vhen the engine is not running,
for rope vear grooves. If a rope groove forms to a depth
greater than 1/8 inch (3 a=), the cathead should be replaced.

o Alvays use a clean, dry, sound rope. A vet or oily rope may
"grab" the cathead and cause drill tools or other items to be
rapidly hoisted to the top of the mast.

o Should the rope *‘grab' the cathead or othervise become tangled
in the drum, release the rope and sound an appropriate alarm for
all personnel, including the Operator, to rapidly back away and
stay clear. If the rope “‘grabs' the cathead and” tools are
hoisted to the sheaves at the top of the mast, the rope will
often break, releasin? the tools. If the rope does not break,
stay clear of the drill rig until the Operator can turn off the
drill rig engine and initiate other appropriate actions to
release the tools. The Operator should carefully vatch the
suspended tools, quickly backing away after turning off the
engine.

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

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

o Alvays maintain a sinimum Of 18 inches of clearance betveen the
operating hand and the cathead drum vhen driving samplers,
casing, or other tools vith the cathead and rope method. Be
avare that the rope advances tovard the cathead with each hammer
blov as the sampler or other drilling tool advances into the

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

0 Bo not leave a cathead unattended vith the rope vrapped on the
rum.

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

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

o The cathead Operator must be able to operate the cathead
standing on a level surface vith sound, firm-footing conditions,
vithout distraction or disturbance.
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5.1.4  Continuous-Flight or Hellov-Stem Augers

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

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

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

Vateh 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 vhile continuing to apply
down pressure. Keep one hand on the clutch or the rotation
control at all times until the auger has penetrated about 1 foot

or more below ground surface.

IT the auger head slides out of alignment, disengage the clutch
or hydraulic rotation control, and repest 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
re§ropS|b|I|ty 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 vell avay from the auger column
and that the auger fork is resoved 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 vith your hands, a wremeh, or any other tool during
rotation.

Vhenever possible, we tool hoists to handle auger sections.

Never place hands Or fingers under the bottom of an auger
section vhea hoisting the auger over the top of the auger
section in the ground or other hard surfaces such as the drill

rig platform.

Never allowv fTeet to get under the auger section that is being
hoisted.

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

o Use a long-handled shovel to move auger cuttings avay from the
auger. Never use your hands or feet to move cuttings avay from

the auger.

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

o Tre use of wire line hoists, vire rope, and hoisting hardvare
should conform to stipulations developed by the American lron

and Steel Institute Wire Rope Users Hanual.
5.1.5 Use of Wire Line Hoists, Vire Rope, and Hoisting Equipment

o All vire ropes and fittings should be visually inspected during
use and thoroughly inspected at least once a veek for abrasion,
broken vires, vear, reduction in rope diameter, reduction in
vire diameter, Tatigue, corrosion, damage from heat, improper
veaving, jamming, crushing, bird caging, kinkin?, core
protrusion, and damage to lifting hardvare. All related
equipment must conform to standards as established by the
American Iron and Steel Institute ¥Wire Rope Users Hanual. Vire
ropes should be replaced vhen inspection indicates excessive
damage according to the Wire Rope Users Hanual. ~All vire ropes
which have not been used fTor a period o0 month or more should
be thoroughly inspected before being returned to service.

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

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

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

13

"~ (eCYCWT PADET TR T T AT



T¥e: coP_HEALTH AND SAFETY ON DRILLING RIG OPERATIONS
Calgoy: u ¢ 5. TRAINING 2.7 Revised:  ;ANUARY 1990

o Most sheaves on exploration drill rigs are stationary vith a
single pact line. The number of parts of line should never be

{maressed without first consulting vith the saaufacturer of the
drill rig.

o ¥ire ropes must be properly matched vith each sheave—if the
rope is too large, the sheave vill pinch the vire rope—if the
rope is too small, it wvill groove the sneave, Once the sheave

ls grooved, it vill severely pinch and dasage larger vire ropes.

o Ue tool handling hoists only for vertical [ifting of tools
(exeept vhea angle nole drilling). 0o not use tool handling
hoeists to pull objects avay froe the drill rig: hovever, drills
sy be moved using the main hoist if the vire rope IS spooled
through proper shesves sceording to the manufacturer’s
recommendations,

o ¥hen stuck tools or similar loads canmet be raised vith a hoist,
disconnect the hoist line and counect the stuck tools directly
to the feed mechanism of the drill. Do not use hydraulic
leveling jacks for added pull to the hoist line or the faed
mechanisa of the drill.

0 W attempting to free a aiced vehicle or drill carrier, use
only a viach on the front or rear of the vehicle, and stay as
far ae possible amy from the vice rope, 0o not attempt to use .
tool hoists to pull out a mired vehicle er drill rig carrier.

o Minimize shock loading on a vire rope—apply loads smoothly and
steadily,

o Avoid sudden leadiag in cold veather.
o Never use frozen ropes.
o Protect vire rope from sharp corners or edges.

o Do not operate the rig vith dasaged or faulty guides, rollers,
sheave bearings, or latches on safety heoks,

0 Clutehes and draxes on hoists should be periedically tested.

0 FEaev and do not exceed the rated capacity of hoeoks, rings,
links, svivels, shacklee, and other lifting aids,

0 Alvays vear gloves vhen handling vire rope.

0 Folloving the installation of a nev vire rope, first lift a
light load to allw the vire rope to adjust.

14
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o Never carr% out hoisting operations vhen veather conditions are
such that hazards to personnel, the public, or property are

created.

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

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

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

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

1s
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6 REFERENCES

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

Diedrich p-50 Safety Manual.

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

Vire Rope Users Manual, American lron and Steel Institute.

16
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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 sanufacture, sale, or use jn
connection vith m y method, apparatus, or product covered by letters
patent, NOr as insuring anyone against liability for infringeaent of
letters patent.

Anyone vishing 10 use this E 6 E publication should first seek
permission Of the company. Every effort has been made by E & E to
ensure the accuracy and reliability of the data contained in the
document; hovever, the company makes N0 representation, warranty, or
guarantee in connection vith this E & E publication and hereby expressly
disclaims any liability or respoasibility for loss or damage resulting
from its use; for any violation Of amy Federal, State, or municipal
regulation vith vhich this E & E publication say conflict; or for the
infringement of any patent resulting from the use of the E 6 E
publication.

i1
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1 INTRODUCTION

Field cperations present a variety of hazards to the employee.
During hot days or vhen wearing protective clothing, heat stress ecan 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 hut stress as vell as perform first aid
vithout delay.

2 SCOPE

This standard operating procedure (SOP% describes the symptoms and
treatment for the three classical types Of hut stress presented here in
ascending order of severity: hut cramps, beat exhaustion, and heat
stroke. Field personnel should take immediate action to prevent a less
severe form of hut stress from escalating into one requiring hospital
treatment.

In addition, this SOP reccemends vays to avoid hut stress, such as
frequent rest periods, carefully timed excursions In protective
clothing, and monitoring heartrate and body temperature. The Site
Safety Officer (SS0) has overall responsibility for seeing that these
guidelines are followed in the field. Hovever, each individual must be
cautious vhen vorking In conditions where hut stress is possible.

3 OBJECTIVES

The prevention Of heat stress is of paramount importance for field
personnel, particularly vhen they must wear heavy OI confining
protective clothing. The SSO must ensure that all persocnnel monitor
themselves for pessible heat stress, and knov vhat to dO In a heat
emergency. For example, a person vhe recognizes the symptoms of heat
stroke can provide lifesaving first-aid to another, while medical
assistance 10 susmoned.

4 EFFECTS OF HEAT

Normal oxidation processes Within the body produce a predictable
amount Of hut. If the hut IS liberated as it is formed, there is no
change in body tesperature. IT tho heat IS liberated slightly more
rapidly, the body cools 10 a point 8t vhich the produection Of hut is
sccelerated and the excess is available to bring the body temperature
back 10 normal.

Interference vith the elimination of heat leads to Its accumulation
and thus t0 the elevation OF body temperature. As a result, the person
is said to have a fever. Such a condition produces a eyele in vhich
certain body processes speed UpD and generate additional heat. Them the

must eliminate NOt only the normal but alse the additional
quantities of hut.

°
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Heat produced vithin the body is brought to the surface largely by
the bloodstream and escapes to the cooler surroundings by conduction and
radiation. 1T air movement such as a breeze strikes the body,
additional heat IS lost by convection. Hovever, vhen the temperature of
the surrounding air becomes equal to or rises above that of the body,
all of the heat must be lost by vaporization of the moisture (sveat)
from the skin surface. As the air becomes more humid (contains more
moisture), vaporization from the skin slovs down. Thus, on a day vhen
the temperature is 95°F to 100°F, with high humidity and little or no
breeze, heat is retained vithin the body. It is on such a day or, more
commonly, after a succession of such days (a heat vave) that medical
emergencies due to heat are IikelK to occur. Sueh emergencies are
classified in three categories: heat cramps, heat exhaustion, and heat

stroke.
4.1 HEAT CRAMPS

Heat cramps usually affect people vho vork in hot environmenrs and
perspire a great deal. Los of salt from the body causes painful cramps
of the leg, arm, or abdominal muscles. Heat cra=mps also may result from
drinking i1ced vater or other drinks either too quickly or in too large a

quantity. Heat cramps generally occur during vork, but may appear hours
later in some cases.

411  Symptoms
Tre symptoms of heat cramps include the folloving:
0 Musele cramps in legs, arms, or abdomen;
o Pain accompanying the cramps;
o Profuse perspiration; and
o Faintness.

412 Emergency Care

Place the victim in a _cool location, observing safety and i
decontamination considerations (see Section 6) if the victim is coming
from the hot zome. Give the person sips of vater or an electrolyte
liquid such as Gatorade or its equivalent. Apply manual pressure to the
cramped muscle. The victim should not require medical treatment but be
alert for any indication of a more serious problem.

4.2 HEAT EXHAUSTION

Beat exhaustion occurs in individuals vorking in hot environments
and may be associated vith beat cramps. Beat_exhaustion is caused hy
the pooling of blood in the vessels of the skin. The heat is
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transported from the interior of the body to the surface by blood. The
blood vessels in the skin become dilated and a largs amount of blood is
pooled in the skin. ThiS condition, plus the bloed pooled in the lover
extremities vhen an individual IS In am upright position, may lead to an
inadequate return OF blood to the beart and eventually to physical

collapse.
4.2.1 Symptoms
The symptons OF hut exhaustion are as follows:

o Pale clasmy skin,

0 Profuse perspiration,

0 Generalized veakness,

o Dizziness,

o Vesk pulse,

O Rapid and usually shallov breathing,

o Unconsciousness, aad .
|

0 Appearance of having fainted (the patient vill respond to the
same treatment that IS administered in cases of fainting).

4.2.2 Emergency Care

Place the victis in a cool location and remove as wuch clothing as
possible vhile observing proper decontamination procedures. Administer
cool vater, Cltor.de, or Its equivalent. [T possible, fan the patient
continually to remove hut by ceavection, but do not allev chilling or
overcooling. Trut for shock, and take the vietim 10 a medical facility
if there is any Indication of a more serious problesa.

4.3 [EBAT STROKE

Beat stroke is a profound disturbance O the heat-regulating
mechanism, associated VIth high fever and collapse. Sometimes this
condition results IN convulsions, unconsciousness, and €VEN death.
Direct exposure to sun, poor air cireculation, poor physical condition,
and advanced age (Over 40) bear directly on the tendency to hut stroke.
It is o serious threat 10 life and carries a 20-percent mortality rate.
Alcoholics are extremely susceptible.
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4.3.1 Symptoms

Polloving are the symptoms of heat stroke (note the ahsence of
perspiration):

0 Dry, hot, and flushed skin:

0 Sudden onset:

0 Full and fast pulse;

0 Dilated pupils;

o Early loss of consciousness:

0 Body (core) temperature®s exceeding 105°F;

o Muscle tvitching, growing into convulsions; and

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

432 Emergency Care

Remember that this is a true emergency, therefore, transportation
to a medical facility should not be delayed. In the meantime, place the
victim in a cool environment and remove as much clothing as possible.
Ensure an open airvay. Reduce body temperature promptly, ﬁreferably ?y
vrapping the victim in a vet sheet or dousing the body vith vater. |
cold packs are available, place them under the arms, around the neck, on
the ankles, or any place vhere blood vessels located close to the skin
can be cooled. Protect the victim from injury during convulsions,
especially tongue biting.

5 PREVENTION OF BEAT STRESS

Please note that in the case of heat cramps or heat exhaustion,
Gatorade Or its equivalent 1Is suggested as part of the treatment regime.
Tre reason for this type of liquid refreshment is that such beverages
vill return much-needed electrolytes to the body"s system. Vithout
these electrolytes, body systems cannot function properly, and the
represented health hazard will e increased. Therefore, vhen personnel
are vorking iIn situations vhere the ambient temperatures and humidity
are high, and especially in situations vhere levels A, B, and ¢ of
protective apparel are required, the SSO must follov the procedures
listed below:

0 Ensure that all employees have sufficient quantities of fluids
(Gatorade or its equivalent). Personnel should prepare ahead of
time Tor field work In heat stress environments by consuming
extra fluids;
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0o Easure that frequent breaks are scheduled so that overheating is
less likely to occur:

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

o Cooling vests should be vorn if available.
O NOTE: Taking salt tablets IS NOT curTently recommended.
5.1 GUIDELINES FOR USE OF PROTECTIVE CLOTHING
IT protective clothing must e vorn, especially levels A and B8, the

suggested guidelines fOr ambient tesmperature and maximua vearing time
per excursion are as follovs:

Ambient Maximum Yearing Tinme
Tescerature (°F) per Excursion (min)
Above 90 15
85 to 90 30
80 to 85 .60
70 to 80 90
60 to 70 120
50 to 60 180

5.2 HEARTRATE MONITORING

One method Of seasuriag the effectiveness of an emplovee’s
rest-recovery regime is by monitoring the heartrate. The *Brouha
geideline” {¢ one such method:

o During a 3-mimute peried, count the pulse rate for the last 30
seconds Of tbe first minute, the last 30 secoads of the —
se2ord minute, and the las: 30 seconds of the third minute.

o Double the esunt,

If the recovery pulse rate during the last 30 seeconds of the first
minute {: at 110 beats/minute Or less and the deceleration betvean the
first, second, ard third aiautes is Sf leae: 10 beate/minyte, the
vork-recovery :e{im is acceptable. I the employee’s rate is atove
that specified, o longer res: period is required, accompanied by an
imeressed intake Of fluids.
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5.3 HONITORING PERSONNEL 5cDY TEMPERATURE AnD BLOOD PRESSURE

When personnel are in respiratory protective gear for extended
periods, er vhen air temperatures are very high, the monitoring of body
temperature and-blood pressure is another vay of checking for symptoms
of heat stress. Careful adherence to existing medical guidelines could
Identify an individual vho nay not have fully stabilized and therefore,

IS not ready to continue vorking in the hot zone.
5.4 MONTTORING THE woRK sRr&4 FOR BEAT STRESS CONDITIONS

Air temperature ana relative humidity are the two most important
measurements for determining tha likelihood that a heat stress situation
vill occur. The reading can be achieved using both a dry and vet bulb

thermometer.

6 DECONTAMINATION

As in ovher medical emergencies, decontamination should proceed as
normally as possible vithout contributing unduly to the victim's stress
or injury. At a minimum, the protective clothing should be removed as
he or she is taken from the hazardous zone. The "buddy system' is
alvays In effect and backup personnel should be available at the
decontamination station to either suit up and assist In extraction or to
help decontaminate and undress the victim. |f other_serious injuries or
more life-thieatening conditions exist, and the victim cannot be
disrobed or decontaminated completely, the victim (or contaminated
portions) should be wrapped in plastic (or other protective material)
for his or her ovn safety as well as the safety of ambulance and
hospital personnel. Carefully avoid action that vould result in the
victin's being further overheated.
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MALLINCKRODT

Material Safety Data Sheet

Mallinckrodt provides the information contsined hercin in good faith
but makes no sols
Individuals recel

muugmoo'r “mzm:ﬁ"“

WARRANTIES, EfTHER EXPRESS OR IMPLIED, OF

asivencss of accuracy.
the lnformation must exercise their independent

Mallinckrodt, Ine.  Science Products Division, P.O.Box M  Paris, KY 40361

MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE WITH RESPECT TO THE INPFORMATION SRT
PORTH HEREIN OR TO THE PRODUCT TO WIHCH THE
INFORMATION REFERS, ACCORDINGLY, MALLINCKRO
WILL NOT DU RESPONSIINLE POR DAMACGLS REUSULTIN
FROM USE OF OR RELIANCE UPON THIS INFORMATIO|

Emergency Telephone Number: 314-982-5000

HYDROCHLORICACID, 37%
ERODUCT IDENTIFICATION:
Symonyms: Murlatic scid

Formula CAS No.: 7647010

Molecular Welght: 36.46 (11Q0)

Chemical Formula: 111

Viszardous Ingredicats: Hydrogen chioride

DANGERI CORROSIVE. LIQUID AND MIST
CAUSE SEVERE BURNS TO ALL BODY TISSUE. MAY BE FATAL

IF SWALLOWED. MARMFUL IF INHALED. INMALATION MAY
CAUSE LUNG DAMAGE.

Do not get i eyes, on skin, or on clothing.

Avold breathing mist.

Use only with sdequate ventilstion.

Wash thoroughly alier handiing.

Store in o tightly closed contsiner.

Remove and wash contaminated clothing prompily.

This substance is clessified as a FOISON under the Federal Caustic
Poison Act.

EMERGENCY/ ROTAID

In caw of contact, immediately Mush skin Or eyes with pienty of
waler [Or ot beast IS minutes. I swallowed, DO NO I INDUCH
VOMITING!

Give large quantities of water or milk if available. Never give
anything by svouth to an unconscious person. M inhaled, remove 10
fresh air. I not breathing, give srtificisl respirstion. If

breathing is dilficult, give oxygen. In el cases call a

physicisn.

SCE SECTION $.

DOT Hazatd Class: Corrosive Material

NFPA Ratings: {lealth: 3

SECTION1_Fhveical Dala
Appearance: Cleas, coloriess (uming liquid.
Odor: Pungent odor of hydrogen chioride.

Solubility: Infinite ia water with slight evoluiion of
heat,

Boiling Polat: $3°C (127°F); Azeotrope (20.1%)
bolls ot 109°C (228°F) '

Melting Point: -24°C (-101°F)

Specific Gravity: L18

Vapor Density (Air=1): No iaformation found.
Vapor Pressure (mm lig): 190 @ 25°C (T7°F)
Evaporation Rate: No lnformation found.

SECTIONZ _Fire snd Exslosion Infermation

Fire:
Can react with metals (o release flammable hydrogen gas.

Explosiont
Not considercd 10 be an explosion hazerd,

Fire Extinguishing Medis:
Ul involved in a fire, use waiee spray,

Special Information;

Iw the event of @ fire, weas {ull protective clothing and
NIOSI{-spproved sel-contalncd breathing apperatus with full
facepiece openated In the pressure demand or other positive
pressure mode.

SECTION) Reactivity Dain

Stabllity:
Stable wader ordinary conditions of use and storage. Conteiners
may burst when heated.

Hazardows Decomposition Preducts:

Whea heaied 10 dccomposision, emits tosic hydrogen thioride fom
and will react with water or sicam 10 produce heol oad toic and
corrosive fumes.

Hazardous Polymerization:
Will not occwr.

incompatiblilitien:

A strong mineral acid, concentrated hydrochioric scid is highly
reactive with strong bascs, metals, metal oxides, hydroxides,
smines, carbonsies and other alkaline moterisls. Incompatible
with maierisls such as cysnides, suifides, suifites, and
formaldehyde.

SECTION4_ Leabk/Seil Dispessl Informatien

Clesa-wp personnel should wear protective clothing snd
respinatory at suliable for tonle or conosive Muids or
vapors. Isolaie or enclose the arce of the leak or spill.

Small Spilis: Plush with water and nevtralize with alkaline
maierisl (sode ash, lme, cic.). Sewer newtralized materisl

wilh encess waler. Larger spitis and lof slres: Newirathre

with alkaline material, pick up with shsorbem material (sand,
canth, vermicwlite). Provide forced ventilation 10 dissipate
fumes. Dispose in 8 RCRA-approved wasie facility or sewer the
neviralized slurry with excess water if local ordinances atlow,

Reportable Quantity (RO CWASCERCIA) : 5000 tbs.

Vinsure compliance with kocal, state and (ederal regulations.

AD

ﬁﬂ' Date: 09-10-86 Supetsedes 08-21-85

Figmmability: 0 Reactivity: 0 .
. HYDROCHLORIC ACID, 3™
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Inhalation:

Corsosivel Inhalation of vapon cam cause coughing, choking,
inflamation of the nose, throet, and upper respiratory tract.
tnhalstion d higher concentrations may cause long damage.

Ingestion:

Corrosivel Swallowing hydrochtorie acid can cause immediatep i n
and busms d the mowih, throst, esophagus and gastrointestinal
Iract. May ¢cause nausea, vomiting, snd diarrhea.

Skin Contact:
Corrosivel Can cavse redness, pin, and severe skin bums.
Concentrated solutions cause deep vlce rs and discolor skin.

Eye Contact:
Corvosivel Vapors are irritating and maycause damage to the

eycs. Splashes may cause cevere bums and pennanent eye damage.

Chronlc Exposures

Long-term exposure to concentrated vapors may cause erosion of
leeth, Longterm exposvres sekdom occur due [othe corrosive
properties d the acid.

Aggrevation of Pre-existing Conditlons:
Persons with pre-exlsting skln disorders or eye disease may be
more susceptible [othe effects of this subsance,

. FIRSTAID

Inhalation:

Remove [0 (resh air. [ sod breatidag, give artificial
resplesiion, |fbreatiing is difficult, give orygen. Call a
physkcian.

Ingestion:

DO NOT INDUCE VOMITING! Give Jarge quanlilties of
water or milk if avallable. Never give anything by mouth to
an waconscious p<non. et medicalstiention immediately.

Skin Exposure:

In case of contact, immediaiely Mlush skin with pleniy of water
for at lcast 13 minules whik removing contaminated ctothing
and shoes, Wash clothing before rewse. Thoroughly clean shoes
before reuse. Gel medical atiention immedialely,

Eye Exposure:

Wash eyes with pleaty d water for at feast 15 minutes, lifting
tower and uppec eyelids occatlonally. Get medicsl atiention
immediately,

C TOXICITY DATA (RTECS, 1986)

Orsl rat LD S0 900 mg/xg (Hydrochlorie acid
concentraled) Mulation references cited,

(X 6

Alrborne Exposure Limits:

-OSHA Permissible Exposure Limit (PEL);
S ppm Celling

-ACGI! Threshold Limit Value (TLV):

5 ppm Ceiling

VYentilation System:

A system of local and/or general exhaust is recommended to beeg
employee erposures below the Airborne Bxposure Limits. Locsl
exhausi ventilation is generally preferred because it con comirol
the emissions of the conlaminani at its source, prevesting
dispersion of itinlo the geners| work sres. Plesse refer [0 the
ACGI1 dacument, *Indusirial Ventilation, A Manvsl of Recomm
Practices®, m at recent edition, for delails.

Persanal Resplrators: (NIOSH Approved)

i the TLV is exceeded sull facepicce chemicsl cariridpe
respirstior may be worn, I generul, up to 100 times the TLY aLth
maudmum use concentration specified by the respirstor supplier,
whichever is kees. Allematively, aseppticd air full facepiece
respirstor of airlined hoodmay b¢ wom,

Skin Protection:

Rubber or aeoprene gloves and additionalprotection including
Impervious boots, apron, Or coveralls, as needed inareas d
wnususl exposwre to preveat skin contect.

Eye Prutection:

Use chiemical salety goggles and/or a full face shield where
spisshing is possible. Contact fenses should not be worn when
working with this material.  Maintain eye wath fountain ssd
quick-drench facilities in work area.

7 n Ial Infq

Keep in » tightly closed container, stored in a cool,

dry, ventilated srea. Protect from physical damage and direct
sunlight.  Isolate from incompatible substances. Protect from
moisture.
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Malllnckrodt
Material Safety Data

Mallinckrodt provides the information contained herein in good faith but
makes no representalion as Lo s comprehensiveness or accuracy.

Individuals receiving this information must exercise lhlr hdonmu
Judgment in dete g s appropristensss for s particular purpose.

Mallinckrodt makes no representations, or warrantles, either exprass ov
Implied, of merchantabliity, Biness for o particular purpess whih respett to
the information set forth herein or to the product te which the informetien
refers. Accordingly, Mallinckrodt will net umhm
vesulting from uoe of or rellance upen this information.

Mallincksods, Inc.. Sclence Products Division, P.O. Box V. Paris. K Y 43060,

g Emergency Phone Number: 314.982.5000

ISOPROPYL ALCOHOL
PRODUCT IDENTIFICATION:
Synonyms: 2-propanol; sec-propyl slcohol; isopropanol
Formuls CAS No.: 67-63-0

Molecular Weight: 60.10

Chemical Formula: (CHy)z CHOMN

Hazardous Ingredicnts: Not applicable.

ERECAUTIONARY MEASURES

WARNING! FLAMMABLE LIQUID. MARMFUL IF
SWALLOWED OR INVIALED. AFTECTS CENTRAL NERVOUS
SYSTEM. CAUSES IRRITATION.

Keep away from heat, sparks and flame.
Keep contsiner closed.

Use with adequate vearilation.

Avoid breathing vapor.

Wash thoroughly after handling.

Avoid contact with eyes, skin and clothing.

EMERGENCY/FIRST AID

I swallowed, give »ater [0 drink. Induce vomiiing if medical help
is not Immediately avaitable, Never give saything by mouth to an
unconscious person, If inhaled, remove to freshair. 1f mot
breathing, give antificial respiration, If breathingts difficult,

give oxygen. Incase of conlact, immediately flushskin o eyes
with pkenty of water for at least 18 minutes. Inall eases eall a

physician,
SEE SECTION S.

DOT Hazard Class:  Flammable Liquid

SECTION1 [Ehysical Data
Appearance: Clear, coloriess liquid.

Odor: Rubbing skohal.

Solubliity: Infinite inwaier,

Boiling Point: 82°C (180°F),

Mzeliing Poini: $5C (-128°F),

Specific gravity: 0.79

Vapor Density (Air-1) 21

Vapor Pressure (mm Hg): 33 @ 20°C (63°F)
Evaporation Rate: (n-BUAC = 1)283

SECTION 2 _Fire snd Explosion Information

Fire:

Flammablke Liquid

Plashpoiat: 17C (SIF). (chosed cup).
Avicignition tempersters: ¥55°C (750°F).
Fammabke limits Inaie, %by volume:
lel: 20; uel: 120

Explosion:
Above flash polnt, vapor-air mixtures are ¢xpix i within
flammable limits mol ¢ sbove. Contact with strong oxidizers may

cause fise or explosion.

Fire Extinguishing Media:
Water spray, dry chemical, aicohal foam, or carbon dioxide,
Water spray maybe used to keepfire exposed containers cool,

Special Informstion;

Inthe event of afire, wear full protective clothingand
NIOSH-approved self<ontained breathingappars(us with full
faceplece operatedinthe pressure demand or other positive
pressure mode.  Water may b u r dio Nush spills asay from

erposures and todilute spills 1o non-Nammable mixtures, Yapors

can flow slong surfacer to distant ignitlon source and flash
back.

SECTIONJ Resctivity Data

Stabllity:
Suble under ordinary conditions of use and storage. Heat and
sunlight can contribute to instability.

Hazardous Decormposition Products:
Toxie gases and vapors such as carbon monoxide May be released
a fire Invoiving isopropyl alcohol.

Hazardous Polymerization:
Will not occur.

Incompatibllities:

Hest, Nome, strong oxidizers, scetadehyde, chiorine, ethylens
oxide, hydrogen-peliadium combination, hydrogea peroxide-sulfue
scid combiastion, polassium tert-butoride, hypochiorous acid,
isocyanates, altroform, phosgene, olewm and perchioric acid.

SECTION 4 Leak/Solil Disposs| Information

Remove sll sources of ignition. Ventilate area d kak or

spill. Clean-up personnel require prodesiive clothing 1ad
respiratory protection from vapors. Small spills may be
absorbed o= paper towels rad evaponied i rfume hood, Adicow
enough time TOr fumes (o tlear hood, then igaite papes in e
suitable locstion sway from combustible materisls. Contala and
recover quid for reclamation when possible. Larger spills

and lot sizes a n be collecied as haza rdcws wasie aad dlomized
inasuitable RCRA approved combustion chamber, or sbsorbed
with vesmiculite, dry sand, earth or similar material for

disposal as hazardous waste in r RCRA approved facility.

Easure compliance with local, state and federal regulations,

E“!:Cll. te: 07-13-87 Supersedes09-13-85

NFI’A Ratings: Huh"lammabilhy. 3 Reactivity. O

ISOPROPYL AL(,. L
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Mallinckrod
Material Safety Data

EmergencyPhone Number: 314.982.5000

Mallinclrodt provides the information eontained herein in good faith but
makes no representation as to ils comprehensiveness or sceuracy.
Individuals receiving this information must exercise their independ=nt
Jjudgment in determining its appropriateness for s particular purpose.
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Mallinckrodt makes mo representations, or warzanties, cliber express or
implied, of merchanisbility, fitness for a particular purpose with respect ta
the lnformation set forth hereln or to the product te which the informstion
refers. Accordingly, Mallinckrodt will not be responsible for demages
resulting from use of o5 relisnce upon this information.

Mallinckrodi, Inc.. Science Products Division. P.O.Box M. faris. K'Y 4)061.

ISOPROPYLALCOHOL
ERODUCT IDENTIEICATION:
Synonyms: 2-propand; sec-propyl alcohol; isopropanol
Formula CAS No.: 674630

Molecuwlar Weight: 6010

:
&
8
3

Chemical Formula: (CH3); CHOH
Hazardous Ingredients: Not applicable.

PRECAULTIONARY MFASURES

WARNING! FLAMMABLE LIQUID. HARMFUL IF
SWALLOWED OR INHALED. AFFECTS CENTRAL NERVOUS
SYSTEM. CAUSES IRRITATION,

Keep away from heat, spasks and flame.
Keepeontainer chosed.

Use with sdequate ventilation,

Avoid breathingvapor,

Wash thoroughly aftes handling.

Avold contact with eyes, skin and clothing.

EMERGENCY/FIRSTAID

3 swallowed, give water lo drink. Induce vomitingif medicalhzlp
ts not immediately available. Never give anything by mouth 10 an
unconsclous person, If inhaled, remove to fresh air. If not

{Bojynaa

8 breathing, give antificial respiration. If breathingis difficult.

3 give oxygen. Incase of contact, immediately flush skin or e yes
£ with plenty of water for at least 1S minutes. Inall cases cali a
i physician,

i SEESECTIONS.

DOT HazardClass: Flammable Liquid

SECTION ] Physical Data
Appearance: Qear, colorless liquid.

Odor: Rubbingakohol.

Solubility. Infinite inwater.

Boiling Point: 82*C (180°F).

Melting Point: -89°C (-128*F).

Specific gravity: 079

Vapor Density (Air = [); 21

Vapor Pressure (mm Hg)x: 33 @ 20°C (68°F)
Evaporation Rote: (n-DUAC = 1) 2.83

SECTION2 Fire andExplesion Information

Fire:

Flammable Liquid

Mashpoint: 12°C (53°F). (closed cup).
Avtoignition 1emperature: 395°C (150°F).
Flammable limits in air, %by volume:
lel: 26, vel: 120.

Explosion:

Above flash point, vapor-air mixtures are explosive within
flammable limits noted. dbove, Contact with strongoxidizers may
cause fire or explosion.

Fire Extinguishing Media:
Water spray, dry chemkal, aleohol form. or esrbon dioxide.
Water spray may be used to keep lire exposed containers cool,

Special Information:

Inthe event ola fire,wear lull protective clothing and
NIOSH-approved self<onlained breathingapparatus with lull
(acepiece operated inthe pressure demand or other positive
pressure mode.  Water may bc used to flush spills away from
exposures and to dilule spills o non-flammablemixiures. Vapors
can flow alongsurfaces to distant ignition source and flash

hack.

NIPA Ratings: Health: 1 Flammability: 3 Reactivity. 0

SECTIONJ _Resctivity Dats

Stability:
Stable under ordinary conditigns of use and storage. Heat and
sunlight can contribute toinstabliity,

Hazardous Decomposition Products:
Toxde gases and vapors such as carbon monoxide May be released il
a fire lavolving isopropyl alcohol.

Hazardous Polymerization:
Will notoceur.

Incompatibllities:

Heast, flame, sirong oxddizers, acetadehyde, chlorine, ethylene
oxide, hydrogen-palladium combination, hydrogea peroxide-sulluric
acid combination, potassium ten-butoxde, hypochlorous scid,
tsocyanates, nitroform, phosgene, oleum and perchlork arid.

k (1] [

Remove all sources of ignition. Ventilate area of leak or

spill. Clean-up personnel require protective clothingand
respiratory protection from vapors. Small spills may be
absorbed 0n paper towels and evaporated in o fume hood. Allow
enough time for fumes to clear hood, then ignite paperin a
suitabk location away from combustible materials. Containand
recover liquid for reclamation when possible, Larger spills

snd ot sizes can be collected as hazardous waste snd atomized
ina suitable RCRA spproved combustion chamber. or absorbed
with vermiculite, dry sand, earth or similar material for

dispossl as hazardous waste in BRCRA approved facility.

Ensure compliance with local. state and federal regulations.

~rr . - e e
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Mallinckrodt providen the information comtained herein in goad fuith but
makes no representation as te s comprehensiveness or aceuracy.
Individuals receiving thia information must exercise thele ldepeandent
Judgiment in determining its appropristeness for & particular purpose.
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Mallinckrodt
Material Safety Data

Emergency Phone Number: 314-982.5000

Malinckrodt makies ne repeeseniations, or warranties, elther cxpress or
lmplicd, of merchantablilly, Miness fur o particular purpess with respect (o
the informution set forth hereln or (o the product to which the information
vefers. Accardingly, Mallinchrodt will not be responsible for damages
vesulling frewm use of or rellance upon this Information.

Maljincksods, Inc ., Science Products Division, P O. Box M, Paris, KY 43060.

NITRIC ACID, 70%

PRODUCT IDENTIFICATION;
Symonyms: Aqua Fortis; Azotic Acid; Nitric Acid 0%
Formels CAS No.: 7697-37-2

Molecular Weight: 63.00

Chemical Pormula: [INOy

Hazardous Ingredients: Not Applicable

ERECAUTIONARY MEASURES

BANGER! STRONG OXHNZER CONTACT WITH

OTMER MATERIAL MAY CAUSE PIRR.

CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS 7O ALL
DODY TISSUL. MAY BE FATAL IF SWALLOWED. HARMPUL IF
INHALED. INALATION MAY CAUSE LUNG DAMAGE.

Do not get ia eyes, on skia, or on clothing.

Avoid breathing mist.

Use osly with adequate ventilation.

Wash thoroughly afies handling.

Keep from costact with clothing and other combustible materials.
Do not store near combustible maieriaks.

Store In a tightly closed container.

Remove and wash contaminaied clothing prompily.

This substance is classificd as 8 POISON uader the Feders] Caustic
Poison Act.

EMERGENCY/FIRST AID

In case of contact, immediately Nush skin or eyes with plenty of
watee [Or 41 keast 1S minutes. | swaliowed, DO NOT INDUCE
VOMITING! Give large quantities of water or milt if available.
Never give anything by mouth 1o an wacoascious persoa. ) inhrkd,
remove (o [resh air. [tmot breathing, give artificial

respiration. §f breathing is difficult, give oxygen. In all cases

call a physician.

SHE SECTION 5.

DOT Hazard Class: Oxidizer

SECTION1 Physical Data

Appearsnce: Clear, colotless to slightly yellow
liquid.

Odor: Suffocating scrid.

Solubility: Infinke in water.

Roiling Poiat: 122°C (252°F)

Mehting Point: -M°C (-29°F)

Specific Gravity: 141

Vapor Density (Als=1): 1-3 approximately
Vapor Pressure (mm Hg): 62 @ 20°C (68°F)
Evaporation Rate: No information found.

SECTION2 Fire and Exniosion information

Fire:

Not combustible, bul swbstance is a strong oxidizer and iis heat
of reaction with reducing agents or combustibles may caves
ignition. Can react with metals (o relcase flammable hydrogen

gas.

Exploslon:

Reacts explosively with combustibie organic or readily oxidizable
materials such as: slcohols, terpenting, charcoal, organic

refuse, metal powder, hydrogea sulfide, etc.

Fire Extinguishing Media:
§f involved in o fire, use water spray.

Specisl Information:

Increases the flammebility of combustible, organic and readily
oxidizable materials. In the sveat of a fire, wear full

protective clothing snd NYOSH-spproved seif-contained breathing
sppanatus with full facepiece operated in the pressure demand or
other positive pressure mode.

Eﬂccl..‘c: 10-21-86 Supersedes 09-01-85

SECTION 3 _ Reactivity Data

Stability:
Stable undes ordinary conditions of use sad storage. Containers
msay burst whea heated.

Hazardous Decomposition Products:

When keated to decomposition, emils touic alirogen oxides fumes
and hydrogen nitrate. Wikl react with water of sieam to producs
heat and toxic and corrosive fumes.

Hazardous Polymerization:
Will not occur.

Incompatibllities;

A dangerously powerful oridizing ageat, concentrated aitric acld
is incompatible with most substances, especielly strong bases,
metallic powders, carbides, hydroges sulfide, turpeatine, and
combustible organics.

SECTION 4 1enk/Solil Dissetal Information

Isolate or enclose the area of Ihe jeak or spill. Clean-wp
pemonncl should wear protective clothing aad respirstory
equipment suitable for loxic of corrosive fuids or vapors.
Small Spills: Flush with water and acutraliza with alkaline
materisl (sods ash, time, ¢ic.). Sewsr with excess water.
Larger spills and lot sizes: Neutralise with alkaline materiad,
pick up with absorbent material (sand, serth, vermiculite) snd
disposs ln a RCRA-approved waste facility o¢ sewet the
acutralized slurry with excess waier i local ordinances allow,
Provide forced ventilation to dissipate fumes.

Reporniable Quantity (RQYCWA/CERCLA) : 1000 Jbs.

Ensure compliance with local, state and federal regulstions.

Ab

NFPA Ratinps: llealih: 2aFlammability: 0 Reactivity. 0 Other. Oxidizer
‘ NITRICACID, 70’
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NITRIC ACID, 70%

Inbalation:

Corrosive! Inbalation of vapors cen cause breathing difficulties
ond lead 10 paewmonia asd pulmonsry edema, which may be fatal.
Other symptoms may include coughing, choking, and Isritation of
the nose, throat, and respiratory tract.

Ingestion: .
Corrosive! Swaliowing nitric acid can cause immediate pain and
bums of the mouth, throet, esophagus and gastrolntestinal tract.

Skia Contact: ‘
Corrostve! Can cause sedness, paln, and severe skin bums,
Concentrated solutions cause deep wicers and stain skin a yellow
or yeliow-brown color.

Eye Coatact:
Corvosive! Vapors are irvitating and may cause damage o the

eyes. Splashes may cause severe burns and permanent eye damage.

Cbronic Exposure:

Long-term exposure to concentraied vapors may cause erosion of
teeth. Long term exposures seldom occur due to the corrosive
properties of the acid.

Aggrevation of Pre-existing Conditlons:
Persons with pre-existing skin disorders or eye discase may be
more susceptible to the elfects of this substance.

B._FIRSTAID

Inhalation:

Remove to fresh alr. If not breathing, give artificlal
respiration. If breathing Is difficult, give oxygen. Call »
physician.

logestion:

DO NOT INDUCE VOMITINGI Give large quantities of
water or milk if svalisble. Never give anything by mouth to
a8 unconscious person. Get medical sttention immediately.

Skin Exposure:

In case of contact, immediatety fiush skin with pienty of water
for at least 15 minutes while removing contaminaied clothing
and shoes. Wash clothing before reuse. Thoroughly clean shoes
before reuse. Get medical attentkn Immediately.

Eye Exposure:
Wash eyes with plenty of Water for at least 1S minutes, lifiing

lower and upper eyelids occaslonatly. Get medical stiention
Immediately.

C. TOXICITY DATA  (RTECS, 1982)

Inhslation (Rat) LCS0: 244 ppm
(NOg)/30M

SECTION ¢ OQOccupstionsl Control Meagurss

Altborne Exposure Limits:

-OSHA Permissible Bxposure Limit (PEL):
2ppm (TWA)

-ACGIH Threshold Limit Value (TLV):

2 ppm (TWA); 4ppm (STEL)

Ventlistion System:

A system of local and/or general exhaust Is recommended 1o heep
employee exposures below the Altborne Exposure Limits. Lojn
exhaust ventilation is generally preferred because it can coat

the emissions of the contaminaat st its source, preventing -
dispersion of it into the gencral work area. Please refer to
ACGIH document, “Industrial Veniilation, A Manual of
Recommended Practices®, most recent edition, for details,

h-1

:
Personal Respirators: (NIOSH Approved) E
1 the TLV Is exceeded, wear a supplicd air, full-facepicce ¢
sespirator, sirfined hood, or self-contalned breathing spparatug.
Nitric acid ls sn oxidizer and should not come in contact with
cartridges and cannisters that contala oxidizable materials, such
as sctivated charcoal.

Skin Protection:
Wear Impervious protective clothing, Including boots, gloves, lab
coat, apron or coveralls to prevent skin contact.

Eye Protection:

Use chemical aafety goggies snd/or a full face shicld where
spiashing is possible.Coatact lenses should not be worn whea
working with this material.  Malntaia eye wash fountain and
quick-drench facilities ia work area

SECTION 7 Storase and Svecial Information

Keep la & tghtly closed coutalner, stored (s & cool,

dry, ventilated arca. Protect from physics! damage and direct
sunlight.  Lsolate from incompatible substances. Protect from
moisture.

NITR/

recvcled paper
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Mallinckrodt
Material Safety Data

Emeraency Phone Number: 314-902- 5008

Maltinchrodt provides the information contained herein in good faith but
makes no representation as 1o Re comprehensivencss ur sveuracy.
Individusle n:elvl:‘g this information must exercise their inlependent
Judgment in dete: s sppropristeness for u particular purpose.

L) A LY AT A5 - A L [

Mallinckrodt makes ne represenistions, or warrantles, eiher eupress or
tmplied, of mevchantabiity, Miness fur o particular purpose whh raspect fo
ihe lnformation et forth herein or to the product te which the information
refers, Accordingly, Mallinchrodi will nat be responsible lor damages
resulting from use of or vallante upon ihis information.

Mallinckrods, Inc.. Science Products Division. P.O. Hox M, Puris. K'Y 43061,

- SODIUM HYDROXIDE

PRODUCT IDENTIFICATION;

Synonyms: Caustic soda; lye; sodium hydroxide solid; sodium
hydrate

Pormula CAS No.: 1310-73-2
Molecvlar Weight: 40.00
Chemical Formula: NsOH
Hazaedous lngredicats: Noss.

PRECAUTIONARY MEASURES

DANGERI MAY BE FATAL IF SWALLOWED. CAUSES SEVERE
BURNE.

Do not get in eyes, on skin, or on clothing.

Avold bresthing dust.

Keep comtalner closed.

Use with adequais ventilstion.

Wash thoroughly afier handliag.

This substancs Is classified as & POISON uwader the Federa) Caustic
Poison Act.

EMERGENCY/FIRST AID

1l swaliowed, do NOT induce vomiting. Give large quantitics of
water. Never give anything by mouth to an uncoascious person. Call
a physician immediately. In case of contact, immediately Nlush

skin or cyes with plenty of water for at least 15 minutes. In all

cases call a physician.

SEE SECTION s.

DOT Hazard Class: Corrosive Material

SECTION 1 Physical Data

Appearsnce: White, deliquesceat pelicts.
Odor: Odorless.

Solubility: 111 g/100 g of water.

Boiling Poiat: 1390°C (25M°F)

Mecliing Poiat: 318°C (604°F)

Specific Gravity (weter=1): 2.13 _

Vapor Density (Ale=1): No Information lound.
Vapor Pressure (mm Hg): Negligible.
Bvsporatioa Rate: No information found.

SECTION? _Fire and Explosion Information

Fire;

Not considered 10 bs o fire hazard. Lot or moltes materisl con
react violeatly with water.

Can react with certala metals, such as sluminium, to generate
Nammable hydeogen gas.

Explosion:
Not considered 10 be an explosion hazard.

Fire Extingulshing Media:
Use any means suligble for extinguishing surroundiag fire.

Adding water 10 caustic solution gencrates large smauats of heat.

Special Information:

In the event of o fire, wear full prolective clothing and
NIOSH-spproved seif-conisincd breathing apparatus with full
faceplece operated In the pressure demand or other positive
pressure mode.

NFPA Ratings: liealth: 3 Flammability: O Reactivity: |

SECTION 3 _Reactivity Dats

Stabllity:
Stable uader ordinary coaditions of use and storage. Very

hygroscopic. Can slowty pick up moisture from sir and react wit
carbon dioxide from air to form sodium carbonaste.

Hazsrdous Decomposition Products:
Sodium oxide.

Hazardous Polymerization:
‘This substaace docs not polymerize.

Incompatibilities:

Contact with water, acids, flammable liquids, sad organic helogs
compounds, especially trichiomethylene, may cavee fire or
explosion. Coatact with aitromethans and other simiiar altro
compounds tauscs (ormation of shock-sensitive salis. Contect
with metals such as stuminum, tin, and zinc causes Sormation of
flammable hydrogen gas.

SECTION4 leok/Soill Disvossl Information

This is a test ine. 1000°C. Clean-up personnel require
protective clothing and respiratosy protection from dust.
Sweep, scoop or plek up spilied material. Avold dusting,
Collected wasie may be transferred (o0 8 closed, preferably
metsl, contalney and sent 10 8 RCRA-approved waste dlsposal
fscithy. Do not flush (o the sewer. Caution! Ploor and other
surfaces may be slippery. Do not contact with water.
Neutralize traces with dilute acid.

Basure compliance with local, state and federal regulations.

Eﬁcf.'_)alc: 11-03-85 Supersedes 04-01-85

SODIUM IlYDR‘DE
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Inhalation:

Severe lrritant. Effccts (rom inhalstion of dust or mist vary

from mild irritation to serlous damage of the wpper respimtory
tract, depeading on severity of exposure. Severe pneumonitis may
oceur.

Ingesilon:
Corrosive! Smallowing may cause severe burns of mouth, throst,
and stomach. Scvere scarring of tissue and death may resuit.

Skia Contact:
Corrasive! Contact of skin can cause Irrilation or severe bums
and scasting with greater exposures.

Eye Contact:
Corrosivel May cause irritation of cycs, snd with grester
exposures, scvere bums with possibly blindness resulting.

Chronle Exposure:
Prolonged coatact with dilute solutions or dust has a destructive
effect upon tissue.

Aggrevation of Pre-existing Conditions:

Persons with pre-cxisting skin disorders or eye problems or
impaired respiratory function may be more susceptible to the
effects of the substance.

B_FIRST AID

Inbalation:

Remove [0 frcsh air. M aot breathing, give artificial
tespiration. If breathiag b difficuls, give oxygen. Call a
physician.

Ingestion:

DO NOT INDUCE VOMITING! Give large quantities of
water OF milk if svailable. Never give anything by mouth o
an wnconsclous persos. Get medical atiention immediately.

Skia Exposure:

Incase of contsct, immediately Mush skin With plentyof water
for at least 15minutes while removing contaminated clothing
andshoes. Wash clothing before reuse. Call a physician
immediately.

Eye Exposure:

Wik eyes wilh pleaty of water for at keast 15minutes, lifting
lower and upper eyelids octaslosatty. Get medicalattention
immediately.

C.TOXICITY DATA (RTECS, 1982)

No LD50/LCS0 iaformation (ound relating to normal
routes of occupational exposure. Irritation data: Skin,

rabbit: S0 mg/2411 Severe Bye, rabbit: 50
mg/2H Scvere
SECTION ¢ _QOccupations) Control Mepsures

Alrborne Exposure Limlts:

-OSHA Permissible Expasure Umit (PEL):
2 mg/m3 (TWA)

-ACGIH Threshold Limit Value (TLV):

2 mg/m3 (Ceiling)

Ventilatlon System:

A system of ocaf and/or general exhaust is recommended to k
employce exposures below the Airborne Exposure Limits. Lo
exbaust ventilation IC generslly preferred because it can contro
the emissions of the contaminant at its source, preventing .
dispersion of it Into the geners| work area. Pieass refer toghe
ACGIH document, "Industral Ventilation, A Manual of ¢
Recommended Practices®, most recent edition, for detaits.§

Personsl Resplrators: (NIOSH Approved) .5
M ihe TLY s exceeded, adust/mist respirator with chemidl
goggles maybe worn, Ingeneeal, upa ten times the TLV.Q
respirato supplier lor limitations, Alternatively, o supplich al
full faceplece resplrator OF sidined hoodmay be worn.  ©

Skin Protection:
Wear impervious protecthve clothing, includingboots, gloves, |
coat, apron or covenslls to prevent skin contact.

Eye Protection:

Usé chemical safety goggles and/or a Cul face shicld where
splashing is possible.Contact lenses should not be worn whea
working with this materdsl.  Maintain eye wash fountain and
quick-drench facilities inwork srea.

SECTION 7 _ Storsge and Specinl Information

Keep Inatightly closed container.Protect (rom

physical damage. Store ina cool,dry, ventilated ares awsy 1—
sources of heat, molsture and lncompativilities. Atways addeh
caustic to water while stirring never the reverse. -
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Material Safety Data

Emergency Phone Number: 314-982.5000

Maltinckrodt provides the inforniation contained heveln in guml Luith but
miakea no representation as Le is comprehensiveness or aceuracy.
Individuals recelving this information must exercise thelr nlependent
Jdgment in determining its spprupriateness for s particulnr puarpose.

Mallincksodi makes no representations, or warcanties, clther sapress or
fnplied, of merchaniahitity, Biness for o pacticular purpese with respect i
the information set furth hereln or 10 the product to which the Information
sefves. Accordingly, Moliiachrodt will nal be responcible fur damages
cesulling from use of o rellance upon this Information.

Mallincbradi, lic ., Scicne Panducts Division, P.O. Box M., Paris, KY 4083,

SULFURICACID 96%
PRODUCT IDENTIFICATION:
Symoayms: Ol of Vitriol

Formula CAS No.:  7664-93-9

Molccular Weight: 98.07

Chemical Formuls: 113504

llazardous Ingredients: Not applicable.

ERECAUTIONARY MEASURES

GANGERI CORROSIVE. LIQUID AND MIST

CAUSE SEVERE BURNS 70 ALL BODY TISSUR. MAY BR FATAL
IV SWALLOWED, HARMFUL IF INNIALED. INHALATION MAY
CAUSE LUNG DAMAGE.

Do not get in eyes, on skin, or on clolhing.

Do not breathe mist.

Keep container closed.

Uss only with adequate ventilstion.

Wash thoroughly afier handling.

This substance ls classificd as a POISON uader the Federal Causiic
Poison Act.

EMERGENCY/FIRST AID

In sl cases call 2 physician. In case of contact, immediaiely

flush skin or eyes with picnty of water for at least 15 minutes.

i swatiowed, DO NOT INDUCE VOMITING! Give large quantitics of
wates. Never give anything by mouth (o an unconscious person. If
inkaled, remave 10 (resh sir. If not breathing, give artificial

respiration. I breathing is difficult, give oxygen.

SEE SECTION S.

DOT Hazard Class:  Corrosive Material

SECTION | Physical Data

Appearance: Colorless, oily liquid.

Odor: Odaricss.

Solubility: infinite @ 20°C.

Doiling Poins: ca. 310°C (390°F)

Mcliing Polat: ca. -14°C (6°F).

Specific Gravity: 1.84

Vapor Density (Air=1): < 0.3 @ 25°C (771

Vapor Pressure (mm Hig): | @ 146°C (250°F).
Evaporation Rate: No information found.
SECTION2 _Fire and Exnlosion Informativn

Flre: :

Not combustible, but substance Is s strong oxidizer and its heat
of reaction with reduciag sgeats or combustibles may cavse
ignition. Reacts with most metals releasing flammable,
poteantially explosive hydrogen gas.

Explostions ’

Not combustible, but subsiance is a strong oxddizer and its heat
of reaction with reduciag sgents o¢ combustibles may cause
ignition. : '

Fire Extinguishing Media:
Dry chemicsl, foam o¢ carbon dioxide. Waler spray may be used (o
keep fire exposed contalners cool.

Special Information:

In the cvent of a fire, wear (ull protective clothing and
NIOSH-approved self-contained breathing spparatus with full
facepicce opernied in the pressure demand or other positive
pressure mode.

ability: 0 Reaclivity: 2 Other: Water reactive

SECTION Y Reactivity Dats

Stability:
Stabke under ordinary conditions d use and storege.

Hnzardous Decomposition Products:

Toudc fumes of oxides of sulfur. Will react with waier or stecam
to produce toxic and corrosive fumes. Reacts with catbonaies lo
gensrate carbon dioxide gas, and with cyanides and sullides to
form polsonous hydrogena cyanide and hydrogen sullide
respectively.

Hazardous Polymerization:
Will a0t occur.

Incompatibliities:

Water, bases, organic material, halogens, metal acetylides,
oxides and hydrides, sirong oxidizing and reducing agents and
many other reactive substances.

SECTION 4 _ Leak/Solll Disoossl luformation

Dike and covee kesking or spilicd Hquid with dint,

vermiculite, kitty-litter or other inert sbsorbent. Cover

spilt with sodiem bicarbonete or sode ash and mix. Clean-up
persoaned require proteciive clothlag and respiratory
protection {rom vapors snd mists. Neutralized wasie may be
contsinariacd and disposed in a RCRA spproved waste disposal
facllivy. Flush arce of splil with dilute soda ash solution snd
discard to scwer,

Reportable Quantity (RQCWA/CERCLA) : 1000 bs.

Lnsure complisnce with locel, stats and federl reguiations.

Effective . 10-21-86 Supcrsedes 07-05-85

NEPA latings: Mlealth: 3 .
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E - bale: 10-21-86 Superscdes 09-05-85

SULIURICACID vy._-

A 5 feal )
A. EXPOSURE / HEALTIl EFFECTS
Inhalation:

Iahalation produces damaging ¢flects on the mucous membranes and

wpper sespinatory tract. May cause lung edema. Symptoms may
laclude ieritation d the nose and throat, andisbored breathing.

Ingestion:

Corrosive. Swallowing cam cause severe bumns of the mouth,
throat, aad stomach, keading to death, Can cause sore throal,
vomiting, diarchea.

Skin Contact:

Corrosive. Symploms of redness, pain, and severe bumcan occur.

Eye Contacl:
Corrosive. Splashes can cruse blurred vision, sedness, pain and
severe tissue bums.

Chronle Exposure:

Long-term exposure 10 mist or vapors may cause damage o leeth.

Apgrevation of Pre-existing Conditlons:

Persons with pre-¢xisiing skin disorders or eye problems or
impaired resplraiory funclion may be more suscepiibie to the
effects of the substance,

B.__FIRST AID

Inhabation:

Remove [ofresh air. If mod breathing, give artificial
tespiration. I hecathing is difficult, give oaygen. Catl a
physician,

Ingestion:

I swallowed, DONOT indwce vomhiing. Give large quantities
of water or milk i avallable. Calt a physkian immediaicly.
Never give anything by mouth to an unconscious persaa.

Skia Exposure:

In case dcontact, immedialely fush skin with plenty of water
lor at least 15 minuteswhite removing contaminaied clothing
and shoes, Call 8 physician.

Eye Exposures

Wash eyes with plenly of water [Or at jeast | S minutes, lilting
lower and upper eyelids occastonafly. CGet medical attention
linmediately.

C. TO (RTECS, 1982)

Oral rat 1.DS0: 20140 mg/kg. Inhalation Guinea Pig
LCS0: 18 mg/m3:

SECIION 6 Qccupational Congrol Mensures

Alrborne Exposure Limits:

-OSHA Permissible Explosure Limit (PEL):
1 mg/m3 (TWA).

-ACGII Threshold Limit Vatue (TLV):

1 mg/m’ (rwa). :

Veutilutlon System:
A system of local and/or general exhaust is reconmended 10 ke
employee exposures below the Airborne Bxposure Limits, 1.oca
exhausi ventitation is genecally preferred because il can cont
the eniissions of the contaminant at iis source, preventing
dispession of it into the genesal work arca. Plesse refer (o (I
ACGIHI document, *Industrial Ventilation, A Manual of
Recommended Practices®, most recent edition, for details.

Personal Respirators: (NIOSII Approved)
1 ihe TV is exceeded a lull facepiece chemicalcariridge VE;

v and envinge nrg_

respiralor may be worn, ingenesal, UP [0 100 limesthe TLYPr |
maximum use concentration specified by the respirator supplier,

‘whicheverisless. Allernatively, a supplied air lullfaceplece

respirator or sirlined hood may be worn.

Skin Protection:
Wear impervious prolective clothing. lncluding boOts. gloves, fab
coat, apton or coverslls to prevent skin contact.

Eye Protection:

Use chemical salcly goggles and/or 3 {ull (ace shield where
splashingis possible.Contact tenses should not be worn when
working with this material. Maintain eye wnrh fountain and
quick-drench lacilities in work arca.

ECY Storpge and Specipl Information

Store ina cool, dry, ventilated storage arca with arid

tesistant (loors and good drainage. Protect from physical damags
Keep out of direct suntight and awry from heat, water, and
incompatible materials. Do not wash oul container and use it fas
other purposes. When diluting, always add the acid to water; nev
add water 1o the acid.

[ Y XY T Y Y Y Y Y Y I R L L Ry
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ecology and envirommeat, inc.

NASARD EvVALUATION OF CEENICALS

c;auicnl Mame Arsenic Date 13/26/92 ‘

DOT Name/U.N. No. 1358 Job No. _UNS000

CAS Number 7784-42-1

Refereaces Consulted {cirxcle):

NIOSH/OSMA Pocket Guide Verschueren Merck Index Haxatrdline Chris (Vol. II)
Toxic and Hazardous Safety Manual ACGIN Other:
Rad Heslth Handbook NCRP ¢5 10 crr 20 Nandbook of Chemistry and Physics

Chemical Properties: (Synonyms: Arsenias L —— )

Chesical Pormuls _ As Molecular Weight 24.9

Physical state Solid Solubility (N20) _Insoluble Boiling Point __Sublimes
Flash peint N/A Vapor Pressure/Density Q L rreesing Foint M/A____
Specific Gravity _5.73 Odor Characteristic N/A Flammable Limits Nqm
Incompatabilities ¢ OXIDIZERS EN

Biological Properties:

TLV-TWA 0.002 mgse’ PEL 0010 mgse’ Odor/0dor Threshold _Odorless

DL 100 uﬁnj__ Human Aquatic Rat/Mouse

Routs of Exposure 1Inh, Abs, Ing, Com .
Carcinogen Yes Teratogen Mutagen l

Handling Recommendations: (Personal protective measures)

Tyvek and safety glasses with full-face respirator available for upgrade.

Monitoring Recommendations:

Continuous Mini-Ram

Disposal/VWaste Treatwent:

Health Hasards and Pirst Aid:

Eye: vash immediately; skin: wash immediately; Swallow: immediate medical attemtion - irritation frem

exposure requires immediate medical attentien.

Symptoms: Acute: Headache, dizsiness, nausea, vomiting, comvulsions

Chronic: Comsa
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scology and eavironment, inc.

EAZAZRD EVALUATION or CEEMICALS

Chemical Rame Cadmium Sate 3/23/92

DOT Name/U.N. NO. 2570 Job lo. UHB000

CAS Rumber 7440-43~9

References Consulted (circle):

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hagardline Chris (Vol. II)

Toexic and Hasardous Safety Manual ACGIH Other :

Rad Health Handbook NCRP 65 10 ¢rr 20 Handbook of Chemistry and Physics

Chemical Properties: (Synonyms: )
Chemical Pormula Cd Molecular Weight 112.4

Physical State solid solubility (H20) Insoluble boiling Point 1409° r

rlash Point N/A Vapor Pressure/Density 0 am rFreezing Point 610° F
Specific Gravity 1.65 Odor characteristic — Flammable Limits

Incompatabilities Strong oxidizers

Biological Properties:

TLV=TWA —— PEL 0.2 ngél%__ Odor/0dor Thresheold Odorless

IDLH 50 l5413 Human — Aquatic — Rat/Mouse —
Route O Exposure Inhalation, Ingestion

Carcinogen X Torategen Mutagen

Radiclogical Preperties:

Handling Recommendations: (Personal protective measures)

Monitoring Recommendations:

Mini-Ram

Disposal /Maste Treatment:

Health Hagards and PFirst Aid:

Large quantities of water, induce vomiting, medical attention: remove to fresh air, medical attontion

immediately

Symptoms: Acute: irritation of nese and throat, coughing, chest pain, nausea, voaiting, dizziness,

chills, stowmach distress, diarrthes

Chronic: 1ess Of smell, liver damage, kidney damage, Cancer
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ecology iai enviromment, inc.

BAZTARD EVALUATION or CEENICALS
Choenical Name Chlorobenzens Date &/23/92
0T Name/U.M. No. 1134 Job we. [oy_§ 1-K-1-] .
CAS Famee 101-90-7
Referemces Consulted (cirecle):
NIOSR/OSHA Pocket Guide Verschueren Merck Index Hasardline Chris (vel. 1)
Toxic and Hagardous Safety Manual ACGIH other: $AX . Aldrigh
Rad Health Handbook ¥CRP 68 10 ¢cm 20 Bandbook of Chemistry and Physics
Chemical Properties: (Symemyms: _Monmochlorcbengene, Chlorobengol. Phemyl Chloride, McCB )
Chemical Pormula _C6NECI Molecular Weight 113
rhysical Stare _liquid solubility (M20) 0.1% Beiling Point _ 270° r
rlash Point _l_(_° | 4 Vapor Pressure/Demsity 11 mm Freezing Point _-41° r
Specific Gravity 1.11 odor Charscteristic 61 pp=s Flammsble Linits 1371 %
Incompatabilities Strong exidisers
Biological Properties:
TLY-™A _ 7% oem T PEBL 1% oo Odor/0dor Threshold sweet/almond
337 2400 pop . Human Aquatic Rat Mouse -
Route of Exposure _lzhalation. Ingestion, Skin/Bye_ODermal
Carcinegen __experimenmtal Teratogen _experimental Matagen experipental .

Radiolegical Preoperties:

Handling Recommendations: (Persomal protective measuces)

Respiraters: 1000 ppm ~ use PAPR, 2400 ppm ~ use $CEA. Avoid skin/eye contact.

Noaitoring Recoameecdatioms:

rlame ionization detecter (OVA) Or Photeionisation detector (HNu) with 10.2 ev probe. I

Disposal /Maste Treatment:

Health Nazards and rirst Aid:

ING: ismediate medical attontion. INH: meove tO fresh air. CPR if necessary. DER: rinse with water, wash

skin theroughly with soap and water.

Symptoms: Asute: Irritation of skin, eyes and nose. Drowsiness, incsherence, VoOmiting.

Chronic: Liver aAnd CNS damage.




ecolegy and environment, inc.

EAZTARD EVALUATION or CHEMICALS

Chemical Name Chromium (hexavalent) Date 3/23/92

DOT Name/U.N. No. Job No. UH8000

CAS Number 7440~47-3

References Consulted (circle):

NIOSH/0SHA Pocket Guide Verschueren Merck Index Hazardline Chris (vel. 11I)

Toxic and Hasardeus Safety Manual ACGIH other: SAX, Aldrich

Rad Health Handbook NCRP 65 i0 CPR 20 Handbook of Chemistry and Physicr

Chemical Properties: (Synonyms: Chromic oxide, soluble chremic salts )
Chemical Pormula cr Molecular Weight 52

Physical state _solid solubility (B20) insoluble Boiling Point _4788°r

riash Point N/A Vapor Pressurs/Density 0 mm Freexing Point 3482¢°F
Specific Gravity 7.14 Odor Characteristic Flammable Limits
Incompatabilities Strong exidisers

Biological Properties:

TLV-TWA 0.5 19/13__ PEL 1 Ig‘lz Odor/0dor Threshold

IoLH N/A Human Aquatic Rat/Mouse
Route of Exposure Inhalation, Ingestion

Carcinogen Teratogen Mutagen

Radioclogical Properties:

Handling Reccmmendations: (Personal protective measures)

APR: any detectable limit— SCM. wear gloves and booties., Prevent skin/eye contact.

Monitoring Reccmmendations:

Disposal /Waste Treatment:

Health Hazards and rirst Aid:

ING: give large amounts of water, induce vomiting, immediate medical attontion. ynu: move to fresh air,

CPR if necessary, immediate medical attontion. peRr: Rinse with largo amounts of water,

Symptoms - Acute: Contact dermatitis; irritation of mucous maembranes and upper respiratory tract,
: cougning, wheezing, headache, fever, nausea, vomiting,
Chronic: arcinogen, [373 . , ulceration , 1ung
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ecology i emviromment, inmc.

REASARD EVALUATION OF CEENICALS

Chemical i l . 2-Dichlozepengene tate 3/23/92 .

POT Name/U.K. XNo, 1551 Job lo. UNs000

CAS Wumber 95-50-1

References Comsulted (circle):

NIOSH/OSHA F:cket Quide Versanueren Merck Index Xagardline Saris (Vel., II)
Texic and Bazardeus Safety Manual Other:
2ad Healtnr Handbook. | 3= SN 10 ¢ 20 Laadswsk of Chemistry and Paysics

Chemical Preperties: (Synonyms: o-Dichlorobenzene, i3

Saemicel rormuls C6R4C12 Bolecular Weignt 147.0

Physical state liquid Selubility (X20) 0.01% »iliag Point 357° »
Plash peint _181° ¢ Vaper Pregsuce /Deasity 1 mm Preesing point _1°F
$pecifle Gravity 1.30 Odor charasteristic ,7 pp®m rlammale Limits

lacompatadilizies Strong oxidisers, aluminum acid., acid tumes, chlocrides

Biological Properties:

TLV-TWA S0 _pps EL 50 »oa odor/0dor Threshold pleasant, aromatic
{ o 1000 ppa | S VE Matic Rat/Mouse

Route of Exiposure Inhalation, Ingestisn, Dermal

Careinogen Teratogen mtagen

adlolegical Propecties:

Handling Resomasaditions: (Personal protective measures)

Momitorimg Recommendations:

OVA O MNu

Disposal/Maste Treatment:

Healt® Hasards and Pirst Aid:

I3 ¢ (MR seex medical attemtion; DER; wash WIith ssap and water, seek medical attontion.

3 Som8 ! ASULe: nausea, tearing of eyes, coughing

Chronic: Liver OF kidney disfumctica
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ecology and environment, inc.

BAZTARD EVALUATION OF CHEMNICALS

Chemical Name |, i-Dichloroethene Date 3/23/92

DOT Namesuy.N. No. 1303 Job No. UH8000

CAS Number 75-35-4

References Consulted (circle):

NIOSH/OSHA Pockmt Guide Verschueren Merck Index Hagardline chris (vel. II)
Toxic and Hasardous Safety Manual AC3IE Other:

Rad Health Handbook NCRF 65 10 ¢rR 20 Handbook of chemistey and Physics

Chemical Preperties: (Synonyms: Vinylidens chloride: l,l-dichlercethylens )
Chemical Formula EE:EE&: Molecular weight 06.95

Physical State Liquid Solubility {H20) Pract. Iasel. Boiling Point g3°r

rlash Point O°? Vapor Pressure/Density 3.3 = Preexing Point 188°¢C
specific Gravity 1.21 Odor characteristic Flammable Limits 7.3 " 16%

Incompatabilitims chemically activm metals,6 oxidizers, acids. bases

Biological Properties:

TLV-TWA 5 pom PEL 1l ppm Odor/0der Threshold Sweet/Chloroform like
IDLU Not available Human Aguatic Rat/Mouse

Route of Exposure Inhalation, Ingestion, Decmal

Carcinegen X Tetatogen Mutagen X

Radioclogical Preperties:

Handling Recemmendaticns: (Perscnal protective measures)

Approved canister/cartridge OF SCBA: goggles Or face shield; rubbmr gloves and boots

Monitoring Recemmendations:

OVA or HRu vith 11.7 ev probm.

Disposal/Waste Tresatment:

Health Hazards and First Aid:

I8G: give water or milk: do not i{mduce vemiting; medical attention. INH: remove tO fresh air. kxeep warm,

seok medical attentiocn. DER: wash immediately.

Symptoms : Acute: dizziness, drunkenness, irritates skin & eves

Chronic: cancer 0N liver Ol kidney
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ecelogy 1:{ envireamest, inc.

BEASARD EVALUATIOE OF CEENRICALS

Chemical Mame | l-Dichlecsethane Sate 3/23/92
DOT Meme/U.N. lo. 2362 Job Bo. unseo00

CAS Number 75-34-3

Refereaces Consulted (circle):

NIOSH/OSHA Pocket Guide Verschueten Merck Index Hagardline Cheris (Vel. II)
Toxic and Masardous Safety Manual ACGIN other:
Rad Nealth Handboeok wCRP 65 10 cre 20 Bandbook of Chemistry and Physics

Chemical Properties: (Synoayms: Ethyleme dichloride

Chemical Formula CHC12CM3 Molecular Weight 98.96

Physical State Liquid Solubility (M20) 0.8% Doiling Point 135 er
rlash Point 22 7 v.pc’n' Pressure/Deasity 230 mm Freesing Point -32.3°PF
Specific Gravity 1.283 Odor Charactristic_$5 ppm Flammable Limits 6.2

Incompatabilities__Strong oxidisers, caustics, chemically sctive metals

Biological Procertios:

L7-™a 100 ppm PEL 100 == Odor/0dor Threshold Sweel
IDLE 4.000 ppm Husan Aquatic Rat/Mouse 400 mg/kq

2eute of Bzpesure Iamalatien, contact. ingestion, eye (occular)

Carcinogen Terategen .Etagen

|

Radioloqical Propearties:

Handlineg Recommendations: (Persomal protective masyres)

Disgosable coveralls (Sacamex), TUll face ausx, impermeable gloves, cespiraters vith organic

sazrridees

Monitoring lecsmasndat(2ns;

Disposal/Maste Trea:meat:

Health Hagzacrdes and First Aid:

Ingestion ~ induse VOmiting. Contact = flush vith cepieus amouats OF vazer, Gat medical attontion.

Inhalaties~ remove tO fresh air.

Symetons: Acute: Nausea, VOmiting, druakemness, XS depressisn, comeal imjury, chemical buras.

Chronic: Liver & :idney damage.
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ecology and eavironment, inc.

HAZSARD EVALUATIONR oOF

CHEENICALS

Chemical Name 1.2-Dichloroothano Date

DOT Name/U.N. No. 1184 Job No. ucionoo

CAS Number 107-06-02

References Consulted (circle):

NIOSH/0SHA Pocket Guide Verschueren Merck Index Hasardline Chris (vel. 11}

Toxic and Harardour Safety Manual ACGIH Other:

Rad Health Handbook NCRP 65 10 err 20 Handbook of chemistry and Physics

Chemical Properties: (Synonyms: Zthylene dichloride, Freon 150 )
Cheaical Pormula __g1zc=n, Molecular Weight 98.96

Physical state liquid Solubility (H20)} 0.88 Beiling Point i182°r

rlash Point sser CC. Vapor Pressurs/Density 87 =a at 20°C Freesing Point -32°P
Specifiec Gravity 1.25 @ 20°¢ Odor characteristic Sweet Flammable Limits 6.2% ~ 15.6%
Incompatabilities Oxidisers, caustics, active metals

Biological Proportios:

TLV=-TWA 10 ppm PEL 1 ppm Odor/oder Threshold 100 ppm

IDLH 1000 ppm Human Aguatic Rat/Mouse LD, _.5-5 g/kg
Route Of Exposure inhalation, ingestion, contact —

Carcinogen X Teczatogen Mutagen

Radiological Proportios:

Handling Recommendatiens: (Personal Protoctivo measures)

organic vapoer/scid gas cartridge OI SCBA,

rubbor gleves, goggles, faceshield,

rubbor boots

Monitoring Recommendations:

Organic vapor analysers ~ continuous: explosimeter/0. analyzer

Disposal/Waste Treatment:

Health Hazards and Ficst Aid:

Inhalation ™ remeve tO fresh air: contact = flush with water; got medical attention
Symptoms: Acute: Irritation. loss of equilibrium or consciousness, headache, nausea,
) vomiting, dry SKin
Chronic :
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ecology ix: envirommeat, i2¢.

EAZTARD EVALOATION OPFP CEERICALS

»

henical Xim Eiayloensens 4te 3/23/%2

DOT Name/U.N. NO. 1178 Job me. UR$000

CAS Number 100-41-4

Referesces Consulied (circie):

NIOSH/O8RA Pocket Quid. Verschueren Mersrx ladex Zagavdilne chris (Pol. 1)

Toxis =4 Maserdeus Safety Manual ACGIN Other : o -
Rad Eealth HandeeoX = 65 i0 e 20 Handbook Of Chemistry ind Physics

Chemical Propervies: (Symomyas) Ethylbensol, ppeaylethsse o )
Chemnical Pormsula culcn:csg. Molecular Weight 106.2 _
Physical Stats liguid Solubility (N20) $.01% iling Point 271t

riasa Point ss°*r Vapor Pressure/Deasity 10 == Preesing Point =l3i°?
Specific Gravity 0.87 odor Characteristic 01 pom Flammable Limits

tacompatabilities Strong e¢xidisers

Biological Properties:

TLV-TWA _100 ppm PEL 100 ppm odor/0dor Threshold aromatic, oily
IDILR _ 2000 ppm Husan Agquatic Rat/Mouse

Route of Exposure _Inhalation, Ingestion

Cazcinogen Teratogen Mutagen

luliolgicnl Properties:

Handling 2ecosmendasisns; (Personal protective measures)

IyYex OF ssrames coveralls; AFR ID dusty/ windy ¢emditions OF rasvn high concentratjons.

Moniterise Resommeadsiiong!

OVA Or 10.2 ev probe On HRu,

Disposal ste Treatment:

Health Hasards and Pirst Aid:

ING: seek medical attention: INH: move to fresh air, seek medical attention; DER: wash tly with

soap and water.

Symptoms: Acute: irritation of eyes., nose, threat. skin: weakness: dizyiness: drowsiness:;

unconsciousness

————

Chronic: skin rash, inflammation, dermatitis
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ecology and environment, inc.

HAZSARD EVALUATION OPFP CHEMICALS
Chemical Name Lead Date 3/23/92
DOT Name/U.N. No. 2291 Job lo. UH8000
CAS lumber 7439-92-1
References Consulted (circle):
NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris (veol. 1)
Toxic and Hasardeus Safety Manual ACGIH Other :
Rad Health Handbook NCRP 65 10 ¢rr 20 Handbook of chemistry and Physics
Chemical pPropecties: (Synonym: Plumbum )

207.2

Boiling Point 3164 _r

Freezing Point LA

Chemical Pormula Pb Molecular weight
Physical State solid solubility (H20) insoluble
rlash Point N/A Vapor Pressure/Density o ma
Specific Gravity 11.34 Odor characteristic N/A
Incompatabilities Strong oxidizers, hydrogen peroxide, acids

Flammable Limits N/A

Biological Preperties:

TLY=-TWA .100 -24-3___
IDLH 700 mg/m°
Inhalation, Ingoation, Dermal

PEL .050 ag;n?__ odor/0dor Threshold

Human Aquatic

Route Of Exposure

K/A

Rat/Mouse

Carcinogen Teratogen

Mutagen

Radiological Properties:

Handling Recommendations: (Personal protective measures)

5 mg n§ high efficiency particulate respirator: other concentrations— scBA; avoid skin contact or

ingoation.

Monitoring Recommendations:

Disposal /Waste Treatment:

Health Hasards and First Aid:

INQ: Give water, induce vomiting, medical attention immediately; INH:

move to fresh air. medical

attention: pER: wash with soap and water promptly.
Symptoms : Acute: stomach distress, vomiting, diarrhea, black stool, headache, dizziness, metallic
taste
Chronic: muscle weakness, joint/muscle paln, insomnia, coma. death
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ecology and eaviconmeat, lac,

REAZTARD EVALUATIOR OF CEENICALS

Snenical Yame Methylome Chlorice tate 3/23/92 .

DOT Mame/U.N. €0. [533 Job lo. TE000

CAS Nuaber /5-09-2

References Consulted (eircle):

NIOSH/OSNA Focxet Guide Fecrschueren Merck Iadex Basardline Chris (Pol. 11)
Toxic 1a<d Hasardous Safety Manual ACGIH Other:
2ad Mealth Rasdbeek 2 58 10 crm 20 Raadzoox OF Caesistry aad Physics

Chemical FProperties: (Synonyms: Olichloromethane, Meathylene Dichloride

Chemical Pormula H3El; Melecular weigat

revsizal state Ligquid solubility (m20) siightly Boiling poiat _104°r
rlash »elar Vapor Pressure/Density 13¢ ma Ng Preesing Point _-142°r
$pecitie Gravity 1.33 Odor @haracteristic tike chloroform Plammable Limits
tacomatadilizsies

Bioleglical Propecrties:

7-™3 SO ppm PEL _500 ppm Sz /Sdas Threshold Swee:, pleasant /180 pos

1oL 5,000 zpa Tuman Aquatic Rat/Mouse

Route o Exposure Oral, imh, ing, derm

Carelnogen Buman/sninal Teratogen mitagen Lxiperimeatil
Radiological FProperties : .
N/A

Handling Recommendations: (Personal protective measures)

Tyvek, gleves (PYA, Vitem); any detestable comcenmtrations-SSBAL N0 AFR cartridge available

maitotiiu Recommendaziony :

WA contipuously

Disposal Miste Treatment:

Health Bagards and Pirst Aid:

Inh: move tO tresh air, asr if necessary; Eya/skia;: flush with vater fOr 18 miautes, wasn skin with

soap/vater; INQ:  seek medizyl atteation

Sympiomn - Asute: Memtal confusion, liqnt-neadedness, nausea/vomiting, neadache, stagqering,
i NACSOAESLIOUSDOSS, |rr|laE|oii 0| oyn/rup/:im, an burns
Chronic: Featrt palpitalions. salilse, death
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. ecolegy and environaent, inc.

HAZARD EVALUATION or CEENICALS

Chemical Name Tetrachloroethylens Date 3/23/92

DOT Name/U.N. No. Job Re. UR8000

CAS Number 127-18-4

References Consulted (circle):

NIOSH/0S OCKML Guide Verschueren Merek Index Hazardline Chris (vel. 1I)

Toxic and Raszardeus Safety Manual ACGIH Other:

Rad Health Handbook . HCRP 65 10 ¢rr 20 Handbook of chemistry and Physics

Chemical Properties: (Synonyms: Perchlorcethylene )
chemical Formula —CL,C +C cl, Molecular Weight 165.82

Physical state Liquid Solubility (H20) 0,015% Boiling Point 121.2°¢c

Flash Point _N/A Vapor Pressure/Density 158 mm/5.83 Preeszing Point _=23.3%°¢
$pecific Gravity _1.631 Odor characteristie ___ Flammable Limits ___ N/A

Incompatabilities Strong oxidigers, chemically active metals (barjum, lithium, berviljium)

Biclogical Preperties:
TLV-TWA 28 pom, 167.5 ngg-’ PEL 100 ppm odor/0dor Threshold Ether, chloroform

IDLH 1000 ppm Human  TcLe 230 ppm Aguatic — Rat /HMouse -—
Routes of Expesurs Inhalation, ingestion, dirmct contact.
Carcinogen Teratogen Mutagen

Radieclogical Properties:

Handling Recommendations: (Perscnal protective measures)

tspervious clothing, gloves, and boots should bo worn: eye protescticn; respirators wWith cartridges worn

at levels Of 50 ppm: SCBAs at levels of 500 ppm.

Monitoring Recommendations:

Dispesal /Waste Treatment:

N/A

Health Hagards and rirzse Aid:

Remove Torm expesure: perfora artificial respiration If necessary: wash skin with soap and water:

irrigate eyes with water; Iif swallowed, induce vomiting.

Symptoms: Acute: Irritation of eyves, nose, or throat: nausea; flushed face: vmrtigo, dizziness;
) incoherence; headache; SKIN blisters,
Chronic: Tiver damage: iBmpaired memoty: numbness Ol eXxtremities; impaired VISION.
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RAZARD EVALUATION or CEERICALS
Sneaicil Rame  Toluene Bt 3/23/92 A
DOT Napw, . X, N5, 1294 Jab #me, TESS0O '
CAS Y= ¢ 108-48-1
Referemces Consulted {eircle):
NIOSH/OSNA Pocket Guide Verschueren Merck Index Hasardline Chris (Vol. II)
Toxic and Nasardous Safety Manual ACGIR Other:
Rad Nealth Handbook NCRP 65 10 Cre 20 Bandbook of Chemistry and Physics

Chemical Properties: (Synonyms: Methyl bensens, Toluel, Phenyl methane )
Chemical Formula c.,!_ Molecular Weight 92

Physical State Colorless Liquid Solubility (NM20) 0.03g9/100 '2-0— Doiling Point 231°r

Plash Point 40°P Vapor Pressure/Deasity 22mm Preesing Point -139°r
Specific Gravity 0.8669 Odor Characteristic 0.2ppe Flammable Limits 1.3% - 7.1%
Incompatabilities Strong Oxidizers, m,, nzsol, °:1 Peroxides, Heat

Bislogical Properties :

TLY =T 100 s PEL 200 =2 Odor/0dor Thresheld empsene-like

1DU 2,000 ppm Husan INL TCLD - 200 ppm Aquatic 9561100~10 == Rat /Mouse 4000 ppa

Route Of EBxposure

Inhalation, Iagestion, Dermal Contact. Eye (Seglar)

Qasrsacgan Experimental

2adiological Propertioes:

Teratoem Rxpecimmaial

miTagen

Rigecimenral

Handling Recommendations: (Perscnal protective messuces)

isporvisus clothing, vitea gloves, faceshield respirater w/organic vepor cartridge Up to 1000 poa,

21000 ppa use APR Vith shemical carttidge; 2000 ppm—schi

Memitoring Recommendationg:

DtspsaM.sto Treatpenn

Cenmcenzzated: lncimeratien; d{lute discharge tO municipal

sowel after primary tresiment,

incineration

for dilute Organic mixtuce

Healts Eazards and riest Aid:

_Flush ares Vith vater and wash Vith soap; move t0 fresa air if iamaled;

if swallowed,

do not induse

vomiting, <Coatact phAvsiciaia immediately.
37metsag - Acute:  Diszlaess, fatigue, fauses, Aeadache, vomitiag, lrritates eyes, dries skin
Chronic: __Bope mapiew dspression, defattimg Of skim, dermasitls, xidasy and/or liver

damage if iages30d
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ecelogy and eavironment, inc.

BEAZSARD EVALUATION OF CHERICALS

Chenical Name 1,1,1-Trichlorosthane Date 3/23/92

DOT Name/U.N. lo. 2631 Job lo. UH8000

CAS Number 71-55-6

References Consulted (circle):

RIOSH/O0SHA Pocket Guide Verschueren Merck Index Hasardline Chris (vel. 11}
Toxic and Hasardeus Safety Manual ACGIH Other:
Rad Health Handbook NCRP 6% 10 ¢rr 20 Handbook e chemistry and Physics

Chemical Proportios: (Synonyms: _Methyl chloroform )

Chemical Formuls CH3ES£ Molecular Weight 133.4

Physical state liguid solubility (H20) 0.4% Boiling Point _165°_r
rlssh Point N/A Vapor Pressure/Density 100 mm FPreezing Point __:3g° r
Specitic Gravity 1.34 Odor characteristic 390 ppa Plammable Limits
Incoapatabilities Strong caustics or oxidizorr, water

Biclégical Properties:

TLV-TWA 350 pps PEL 350 ppm Odor/0dor Thresheld chloroform like
IDLH _1.000 ppm Human Aquatic Rat/Mouse

Route of Exposure Ingestion, Inhalation, Dermal

Carcinogen Toratogen Mutagen

Radiological Properties:

Handling Recommendations: (Perscnal protective measures)

Monitoring Recommendations:

OVA or HSu with tho 11.7 ev probae.

Disposal Waste Treatment:

Health Hazards and rirst Aid:

INH o0 ING: seek medical attontion promptly: DER: wash with soap and water.

Symptoms: Acute: light headed, drowsiness, headache, irritation of eyes and akin

Chronic: T“CNS depression
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SASARD EVALUATION OF CEERICALS

caenizel Xame Trienlersethyliens 2ate __3723,9%1

DOT Name/U.N. No. 1710 Job wo. uNE90E

CAS Number 79-01-6

Adddredidd Cotdudidd (cizcle,:

NIOSN/OSMA Pocket Quide Terscaderes ersk [adex Hasardline Shrls (Veol. 11)

2624 dad Jdsasdous Salely Maaual ACGIH other:

Rad Health Handbook NCRP 63 10 CrR 20 of Caeaiszt7 and Poysics

Shvabens Prepystive; (Synonyms: IS:iiilalosiimes. )
Chemical Formula c_12_c__-_a~:_1 Molecular Weight 131.39

Physical $=axe Lliguid Solupility (M20) Qi Boilinmg Pointr L2t8ilgser)
Flash Peint 30°F Vapor Pressure/Demasity . 2iss Preesing Point ~-86.4°C({123°F)

specitic Qravity A4 oW Odor Snarasierisiic K& o= flaimmasliy LiMits dddem il o
tasompatablilties chepleally astive metals (bagium, Nithiun sodiun sagnasium. tifanium)

Bislogical Prepersies:

TLV-T™A SO pom. 270 mg/m’ rfL 100 ppm__ . Odor/odor Threskeld mlsrafocssliie

o 1000 sea T 887.84/kg matlis IO Rat/Mouse L9020 aaiio
Rsute ot Bxpesure Inhalation, {agagtiss. derpal comtact
Sarcinceen Tesac090 mragen

dadialogical Fropesties..

daadliang hcormndations: (Personal protestive masures)

IRPOrReabl e sittttrmsbtidte 20 DOOIS axa_protestion (face snielde): respirzaters with srgasic vapob

satrridees at levels of SO ppm; SCBAs Ot levels Of 1.000 ppm

Hoalisilog Rescommadatisas!

Periodic examinatisa should imslude tho skin, respicatory, cardiac, amd ceaszrsl and peripheral nerveus

izitems and liver gad ridpes fumeriod

Slsposal Maste Troatment:

Iacimeration: mix with amezher zomeussidie fuel——must assure <oxplele somdustlion to prevent thg

formaiisa Of ahasgans.

Health Hasazrds and rizst Add:

Remove from exposure: perform actificial cespiration IT aeeded; wasa skin with soap and vazer: irrigqatg

sges WIth water; isduce vaalilaz Lf swallswed.
Irritating to

Symptoms: Acute:
of comsciousness

Chronic: Central nervous system depression. cardiovascular damsge: liver and kidney damage:
dsuble vision: blindmess; L0Ss Of cGordination: loss of sense of swell: anxiety
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BEAZARD EVALUATIORN or CEENICALS

Chemical Kame Xylene Date 3/23/92
DOT Kame,/U.N. No. 1307 Job lo. UH8000
CAS Number 1330-73-8

References Consulted (circle):

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris (Vel. 11}

Toxic and Hasardous Safety Manual ACGIH Other :

Rad Health Handbook NCRP 6% 10 ¢rr 20 Handbook of chemistry and Physics

Chemical Properties: (Synonyms: Dimethylbenzene, Xylol )
Chemical Poraula Callyp Molecular Weight 106

Physical State Colerless Liquid Solubility (H20) Boiling Point 292°F

rlash Point 77°F Vapor Pressure/Density 3.7 Preezing Point =12°Fr
Specific Gravity 0.86 Odor Characteristic 0.5 ppa Flammable Limits 1.0 = 7.0%
Incompatabilities Strong oxidizers, strong acid, heat, peroxide

Biological Properties:

TLV=TWA 100 ppm PEL 100 ppm odor/odor Threshold Aromatic
141 LD = 500
IDLH 1.000 ppm Human IHL TCL 0—200 pp= Aquatic Rat/Mouse 22-4438
Route Of Expesure Inhale, akin
Carcinogen Lxperimental Teratogen Mutagen

Radiological Preperties:

Handling Recommendations: (Personal protective measures)

Impervious clothing, PVC gloves, faceshield, avoid prolonged contact. Respirator w/organiec Vapor

cartridge Up to 5,000 ppm: »10,000 ppa use SCBA

Monitoring Recommendations:

Disposal /Waste Treatment:

OSHA standard 29 c¢rr 1910. 106 applies

Health Hazards and rirst Aid:

skin = wash w/soap and water: eyes ~ flush w/water; remove to fresh air if overcome

Symptoms - Acute: Eye and mucous membrane irritant, CNS depressant, ingestien Causes
) gastrointestinal upset
Chronic: More severe Than above, hyperplasia OT DOne marrow
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Group/Site Nos .1 N/36

Site Name: Industrial vaste Sever
Revision No .1 1

Date: 11/27/92
Page No .1l 2 of 12

Section 20 — Table of Contents

Page Date

Section 10 __Title PAge .uuussssssnnnsssnnnnnnnnnnnnnnnnnnnnss 1 3/31/92
Section 20 __Table of CONtENtS .sucuvecessesssnsnsnsnnnsnnnunns 2 3/31/92
Section 3.0 _—PrOJeCt SUumMAry .eeeeusssssssssssssnssnnnsnnnnnsss 3 3/31/92
Section 40 __Project Organization and Responsibility ......... 6 3/31/92
Section 50 _-QA/Qc Objectives for Measuresent Data ...cususss- 6 3/31/92
Section 6.0 __Pieldvork and Sampling ProcedureS ......ccceuuuss 6 3/31/92
Section 70 __Sample CuStOdY suweeuussssssssnnnnnnnnnnnnnnnnnns 9 3/31/92
Section 80 __Calibration Procedures and Frequency seeessssssss 9 3/31392
Section 9.0 — Analytical ProcedureS .essssssssssssssssssssnnaas 9 3/31/92
Section 10.0 __Data Reduction, Validation, and Reporting ....... 10 3731392
Section 11.0 __Internal Quality Control CheCkS .sucuscssassannans 10 3/31/92
Section 12.0 __Performance and Systems AUJITS .ssusssssssssssssss 10 3/31/92
Section 13.0 -_-_Preventive Maintenance ..useeusssssssssssssssssss 10 3/31/92
Section 14.0 __Procedures Used to Assess Accuracy, Precision,

and Completeness Of Data ..cceeeesesssssssssnnnns 11 3/31/92
Section 15.0 _-Corrective ACtION .sseussssssssssssssssasnsnnnns 11 3/31/92
Section 16.0 __Quality Assurance Reports to Management ......... 11 3/31/92
Appendix A __Additional Personnel BiographieS ...eeceveaueauss 12 3/31/92
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Group/Site N=B.:

Site Name:
Revision No:
Date:
Page No. :
Section 30 — Project Summary
Vork Plan Group: N
Site No.: 36
Site Name Industrial Waste Sewer

Site Description:

N/36
Industrial Waste Sever

1
11/27/92
3 of 12

A complete site description and history are presented. in

sections 2.0 and 3.0 of the attached work plan.

Phase I—Field Screening
Physical Survey (check all that apply):

e
X

X

Overall Physical Reconnaissance _X_ Habitat/Biota Survey
OVA Surface Emission Survey
Radiation Survey _X_ Hydrologic Assessment

Geophysical Survey (check all that apply):

Very Low Frequency

Analytical Screening (check all that apply):

X

Field Analyses

Electromagnetic Conductivity: —— Ground Penetrating Radar
___EM-31 _ EM-34 — Seismic Refraction
Magnetometry —— Seismic Reflection

Soil Headspace Analyses: Planned number of samples

Soil Gas Analyses
Laboratory Analyses:
PLANNED NUMBER OF SAMPLES

Surface Vater

+ Sediment .
Soil 370
Soil Gas _
Groundwater 185
Duplicates 29

Soil Gas Duplicates —_
Trip Blanks

Field Blanks
Preservative Blanks

[NASP ]UH8000:T0484



Group/Site Nos.: N/36

Site Name: Industrial Waste Sever
Revision No.: 1

Date: 11/27/92
Page No.. 4 of 12

Rinsate Blanks

CATEGORIES OF ANALYSES

___ Purgeable Aromatics _X_Pesticides

___ Purgeable Halocarbons _X_Polychlorinated Biphenyls
Base/Neutral Extractables _X_ Total Recoverable Petroleum

T Hydrocarbons

Acid Extractables
Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons _X Metals
Phenols — Cyanide
Dioxins

____ Organophosphorus Pesticides

___ Eerbicides

| e e e |

Phase 11 —Characterization

PLANNED NUMBER OF SAMPLES
Surface Water
Sediment

Soil

Soil Gas
Groundwater

\l
(o]
o

le |
w
~

w

Duplicates 113
Soil Gas Duplicates
Trip Blanks

Field Blanks
Preservative Blanks
Rinsate Blanks

EANEY

[NASP]UBB00O: T0484
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Group/Site N=B.: N/36

Site Name: Industrial Vaste Sever
Revision No.: 1

Date: 11/27/92
Page No: 5 of 12

CATEGORIES OF ANALYSES

Purgeable Aromatics
— Purgeable Halocarbons
—X_ Base/Neutral Extractables
=X Acid Extractables
= Volatile Organic Compounds

—X_ Pesticides
X Polychlorinated Biphenyls

-X_ Total Recoverable Petroleum
Hydrocarbons

Polynuclear Aromatic Hydrocarbons _X_ Metals

Phenols

Dioxins

Organophosphorus Pesticides
Herbicides

P b =]

X Cyanide

Additional analytical categories are identified below:

_X_ Gross Alpha
_X_ Gross Beta
_X_ Gamma Scan
X Total Organic Carbon
_X_ Grain Size

_X_ Alkalinity

X Total Suspended Solids
(water only)

X~ Total Kjeldahl Nitrogen
X Ammonia Nitrogen

X~ Orthophosphate Phosphorus
—X_ Dissolved Oxygen (in field)

X 5-day Biological Oxygen Demand
X Chemical Oxygen Demand

[NASP JUHBO0O0: T0484

pH

Percent Moisture
Hardness (water only)
BTU Content

Ash Content

Total Organic Halogens
Sulfur

Ignitability
Cation Exchange Capacity
Sulfide
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Groyp/Site Nos.: N/36

Site Name: Industrial Waste Sever
Revision N0- 1

Date: 11/27/92
Page No.: 6 of 12

Section 4.0 — Project Organization and Responsibility

The overall organizational structure for this site iIs discussed in Section 4.0
of the GQAPP. Site-specific designated personnel and their responsibilities
are listed below:

Site Manager:
Team/Task Leader(s) : To Be Determined
Field Support Personnel:

Biographies for those personnel listed above which are not included in the
GQAPP are included in Appendix A of this document.

Section 5.0 — QA/QC Objectives for Measurement Data

Criteria for reporting the accuracy, precision, and completeness of data are
presented in Section 50 of the GQAPP. Detection limits for screening and .
quantitative analyses are presented in Section 9.0 of the GQAPP. Procedures

used to assess data accuracy, precision, and completeness are presented in

Section 14.0 of the GQAPP. All analytes (including field parameters), sample
media, and method numbers relevant to the investigation of this site are

listed in the folloving 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.

Section 60 = Fieldwork and Sampling Procedures

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP
Modifications to these procedures are described below:

No Modifications

[NASP JUHB00O0: T0484



Group/Site Ns.:

N/36

Site Name: Industrial Vaste Sever
Revision No:
Date: 11/27/92
Page No. : 7 of 12
Analyte Uedia Hethod No. A P C DL
*
Laboratory Screening Analyses
Volatile Organic Compounds  S/V - N/M  N/M NM  N/M
Polynuclear Aromatic
Hydrocarbons S/V - N/M N/M  N/M  N/M
Pesticides S/v - N/M  N/M NM N/M
Polychlorinated Biphenyls S/vV - N/M  N/M  N/M N/M
Total Recoverable Petroleum
Hydrocarbons S/v EPA 418.1 N/M N/M N/M TBD
Phenols S/W - N/M N/M NM  NM
Arsenic S/V - N/M  N/M N/M N/M
Cadmium S/v - N/M N/M N/M N/M
Chromium S/V - N/M  N/M N/M N/M
Copper S/v - N/M  N/M  NM N/M
Lead S/V - N/M N/M  N/M NM
Nickel S/V — N/M N/M  N/M  N/M
Silver S/V - N/M  N/M N/M  NM
Zinc S/v - N/M  N/M  N/M  N/M
Laboratory Analyses
Gross Alpha S/V EPA 900 N/M  N/M  N/M  N/M
Gross Beta S/V EPA 900 TBD TBD TBD TBD
Gamma Scan S/V EPA 901.1 TBD TBD TBD TBD
TCL Purgeables + xylene S/v EPA 8240/624 N/M N/M  N/M N/M
TCL BNAs S/v EPA 8270/625 N/M  N/M  N/M N/M
TCL Pesticides & PCBs S/V EPA 8080/608 NM  N/M N/M  N/M
Dioxins S/ EPA 8280 TBD TBD TBD TBD
Organophosphorus Pesticides s/w EPA 8140 N/M N/M  NM  N/M
Herbicides S/ EPA 8150
(modified)/509B N/M NM  N/M  N/M
Total Recoverable Petroleum
Hydrocarbons S/V EPA 418.1 N/M  N/M  N/M  N/M
TAL Metals:
Aluminum S/v EPA 6010 N/M  N/M  N/M  N/M
Antimony S/V EPA 6010 N/M  N/M N/M N/M
Arsenic S/v  EPA 7060 N/M NM  N/M N/M
Barium S/V EPA 6010 N/M N/M N/M NM
Beryllium S/V EPA 6010 N/M  NM N/M  N/M
Boron S/V EPA 6010 N/M  N/M  N/M  N/M
Cadmium S/V EPA 6010 N/M  NM  N/M N/M
Calcium s/W  EPA 6010 N/M  N/M N/M N/M
Chromium S/v EPA 6010 N/M  N/M N/M  N/M

[NASP]UHB000: T0484




Group/Site Nes.: N/36

Site Name: Industrial Waste Sever
Revision No.: 1
Date: 11/27/92
Page No.: 8 of 12
Analyte Media Method No. A P C DL
Cobal t S/V EPA 6010 N/H N/M N/M  N/M
Copper S/V EPA 6010 N/M  N/M  N/M  N/M
Iron S/V EPA 6010 N/M  N/M N/M  N/M
Lead S/v EPA 7421 N/JH N/M N/M  N/M
Magnesium s/v EPA 6010 N/JH N/M N/H  N/M
Uanganese S/V EPA 6010 N/JH N/M  N/M  N/M
Mercury S/v EPA 7471/7470 N/JH N/M  N/M  N/M
Nickel s/v EPA 6010 N/M  N/M  N/M  N/M
Selenium S/v BPA 7740 N/M N/M  N/M  N/M
Silver s/¥ BPA 6010 NU N/M N/M NH
Sodium S/V EPA 6010 N/M N/M N/M N/M
Thal Fium s/N EPA 7841 N/M  N/M NU  NH
Tin S/v EPA 6010 N/M  N/M  N/M  N/M
Vanadium S/ EPA 6010 N NU  N/M NH
Zinc S/V EPA 6010 N/M  N/M NH N/M
Cyanide S/v EPA 9010/335.2 N/M  N/M  N/M  N/M
Sulfide s/v EPA 376.1 N/M  N/M N/M NIU
TOC sS/V EPA 415.1 N/M N/M  N/M  N/M
Bardness V EPA 130.2 N/M  N/M  N/M N/:’
Alkalinity Vv BPA 310.1 NM  NH NN N/
Total Suspended Solids Vv EPA 160.2 N/M  N/M  N/M NH
Total Kjeldahl Nitrogen S/V EPA 351.3 N/M  N/H N/M N/M
Nitrogen-Ammonia S/V EPA 300.2 N/M  N/M N/M N/M
OrthophosE)hate Phosphorus S/V EPA 365.2 N/M  N/M  N/M N/M
5-day Biological Oxygen
- Demand v SM S2108 N/M N/H N/M N/M
Chemical Oxygen Demand ) EPA 410.4 N/M  N/M N/M  N/M
pH ) Vv EPA 150.1 N/M  N/M N/M N/M
Percent Hoisture S ASTM D-2216-80 N/M NH N/M  N/M
Grain Size S ASTM D-422-63 N/M  N/M  N/M N/H
BTU Content S ASTn D-2015-77 N/M  NH N/M N/M
Ash Content S ASTn D-482 N/M  N/H N/M N/M
Total Organic Halogens S SV 9020 TBD TBD TBD TBD
Sulfur S ASTM D-129-64 N/M  N/M N/M N/
Ignitability ) s/W  EPA 1010 N/H N/M  N/M N/
Cation Exchange Capacity S EPA 9081 75-125 35 95% 100mg/kg

[NASP JUEB000: TO484 "
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Group/Site N=.:

N/36

Site Name: Industrial Vaste Sever
Revision No.: 1
Date: 11/27/92
Page No. : 9 of 12
Analyte Media Method No. A P C DL
Field Parameters
pH W 150.1 N/M N/M N/M N/M
Specific Conductance v 120.1 N/M N/M N/M N/M
Temperature W 170.1 N/M N/M N/M N/M
Dissolved Oxygen W EPA 360.1 N/M N/M  N/M N/M

Notes: S = Soil and/or sediment
V¥ = Groundwater and/or surface water
N/M = No modifications from GQAPP
TBD = To be determined.

*With the exception of total recoverable petroleum hydrocarbons, the
laboratory screening analyses do not have EPA method numbers.

Section 70 — Sample Custody

Sample custody procedures are presented in Section 7.0 of the GQAPP.
Hodifications to these procedures are described below:

No Modifications

Section 80 — Calibration Procedures and Frequency

Calibration procedures and frequency are presented in Section 8.0 of the
GQAPP. Modifications to these procedures are described below:

No Modifications

[NASP JUHBOOO0: T0484




Group/Site Nos.: N/36

Site Rame: Industrial Waste Sever
Revision No.: 1

Date: 11/27/92
Page No.: 10 of 12

Section 90 — Analytical Procedures
Screening and quantitative analytical procedures are presented in Section 9.0
of the GQAPP. Site-specific accuracy, precision, completeness, and detection
limit criteria are presented in Section 5.0 of this SQAPP. Modifications to
any other of the analytical procedures are described belov:

No Modifications

Section 10.0 — Data Reduction, Validation, amd Reporting

Data reduction, validation, and reporting procedures are presented in Section
10.0 of the GQAPP. Modifications to these procedures are described below:

No Hodifications

Section 11.0 = Internal Quality Control Checks .

Internal quality control check procedures are presented in Section 11.0 of the
GQAPP. Hodifications to these procedures are described belov:

No Modifications
Section 12.0 — Performance and System Audits

Performance and system audit procedures are presented in Section 12.0 of the
GOAPP. Specific audits planned for this site investigation are listed below:

Audit Type Frequency/Date Description

To Be Determined

| NASP ] UH8000: T0484
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Group/Site Nos.: N/36

Site Name: Industrial Waste Sever
Revision No.: 1

Date: 11/27/92
Page No. - 11 of 12

Section 13.0 -- Preventive Maintenance

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP.
Modifications to these procedures are described below:

No Modifications

Section 140 — Procedures Used to Assess Accuracy, Precision, and
Completeness of Data

Procedures used to assess the accuracy, precision, and completeness of data
are presented in Section 14.0 of the GQAPP. Modifications to these procedures
are described below:

No Modifications

Section 150 =-- Corrective Action

Corrective action procedures are presented in Section 15.0 of the GQAPP.
Modifications to these procedures are described below:

No Modifications
Section 16.0 — Quality Assurance Reports to Management

Quality assurance report procedures are presented in Section 16.0 of the
GQAPP. Modifications to these procedures are described below:

No Modifications

[NASP JUHB00O: T0484
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Appendix A — Additional Personnel Biographies
Personnel assigned to this site investigation whose biographies do not appear
in the GOAPP are listed below; biographies for these site personnel are

presented on the following pages.

To Be Determined

[NASP]UHB000: T0484
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APPERDIX C
THREATERED AND ENDANGERED FLORA AND FAUNA OBSERVED OR LIKELY TO
OCCUR WITHIN THE NAS PENSACOLA FACILITY OR NEARBY

Base ¢
Scientitic Name Common Name Status PGPWFC{oc FDA) USKFWS Habitat
FISHES
Acipenser oryrhynchus Atlantic sturgeon M SSC UR 2 Gulf coast, estuarine
Asmocrypta asprella Crystal dacter U T UR 2 Fresh wator
Etheostoma histrio Harelquin darter U SSC fresh wator
Fundulus jenkinsi Salt marsh topminnow P $sC Salt, fresh, brackish waters
Lepisosteus spatula Alligator gar U SSC Brackish, fresh, salt wator
Moxostoma carinatum River redhorse U SSc Fresh water
AMPHIBIANS AND REPTILES
Alligator mississippiensis American Alligator R ssc TIS/A} Swamps, marshes, ponds
Coeotbe= Corotbo- Carobto Loggerhead turtlo M T T narino. coastal
Chelonia mydas mydas Green turtle M E E Marine, coastal
Dermochelys corjacea Leatherback turtlo M E E Marine, coastal
Drymarchon corais couperi Eastern Indigo snake P T T Open areas nrar wator
Eretmochelys imbricata Hawksbill turtlo M? E E Marine, coastal
Gopherus polyphemus Gopher tortoise P Ssc UR 1  Sandy coastal plains
Graptemys pulchra Alabama map turtlo u SSC Swampa, streams, marshes,
ponds
Lepidochelys kempi Atlantic ridley M2 E E Macrine, coastal
Rana areclata assopus Florida gopher frog P SSC UR 2  Sand hill communities
Macrocleays temmincki Alligator snapping SR ssc UR 2 Swampa. marshes, ponds
turtle
MAMMALS
Mustela vison lutensis Florida mink U UR 2 Tecrrestrial habitats
peromyscus polionotus Perdido Key beach N/A T E Beach dunes
trissyllepsis mouse
Trichochus manatus West Indian manatee M E E Atlantic and Guit coasts
latirostris
Ursus americanus floridanus Florida black bear N/A T UR 2 Titi swamps
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Appendiz C (Coat).

Scientific Name

Common Nabe Status

Status

FGFWPC(or FDA) USPWS

Habitat

BIRDS

Charadrius melodus

Charadrius alexandrinus

Dendroida dominica
otoddardi

Dendroica kirtlandii

Haematopus palliatus

Eqretta tufescens

Egretta caerulea

Eqretta thula
drus canadensis pratensis

Falca pervegrinus tundrius

Falco spacverius paulus
Haematopus palliatus
Hallaeetus leucocephalus
Pandion haliaetus
Pelecanus occidentalis
Picoides borealis

Vetrmivora bachmanii
Campephilus principalis

Sterna antillarum
Mycteria americana
Rostrhamus sociabilis

INVERTEBRATES

Copris gopheri

Piping Plover P
Snowy plover P

Stoddacrd’'s yellow- P
throated warbler

Kittland's warbler [1]
Aserican oymtorcatchor v
Reddish egret -0
Little blue heron | S8
Snowy eg3ret P-u
Florida sandhill ccone ©
Arctic peregrine ]
falcon

Southeastern kestrel a
American oystercatcher P~V

Bald eagle P-u
Osprey R
Beown pelican a
Red-cockaded P-u
woodpockor

Bachmenn's watbler U
Ivory-billed u
woodpockor

Least torn U

Wood stork U
Snail kite

Scarab beetle P

83C
$8C
33C
33C

18C

8§3C
s8¢

ur 2

Open dry, sandy beaches
Open dry, sandy beaches
Woodod habitatm

Woodod habitats

Coastal habitatm
Preshwater/coastal wetlands
Freshwater/coastal vetlands
Preshwater/coastal wetlands
Preshvater wetlands

wWinters ON coasts

Open pine forests, clearings
Open coastal beaches

Pine torests/coastal habitat
Wear water

Mangrove trees, coasts
Cavity nests/old pine stands

Woodod habitatm
Woodod habitatm

Coastal habitats

Freshwater/coastal wetlands
Freshwater/coastal wetlands

Associated w/Gopher Tortoise
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Appendix C (Cont.)

Bage °® statu.
Scientific Hame Conmon Wame status PGPWFC({or FDA) USFWS Babitat
PLANTS
Chrysopsis_gosrypina Cruise’'s goldon-artor P g UR 1 Coastal dunes
ctuiseana
Drosera intermedia Spoon-leaved sundew R T Aquatic habitats
Epigaea tepens Trailing arbutus u E Dry, acid, sandy soil
Kalmia latifolia Mountain laurel U T Rich, moist, shady woods
Lilaeopsis carolinensis Carolina lilaeopsis R UR 2
Lilium iridollae panhandle lily u E UR 2 Black, mucky scils
Pinguicula planifolia -« Chapman's buttorwort u RE UR 2
Polygonella macrophylla Large-leaved jointweed R T UR 1 Sand pine-ocak scrub
Rhododendron austrinum Orange azalea U E UR § Hoist, woody habitats
Sarracenia leucophylla wWhite-top pitchorplant g E open acid bogs
Sarracenia trubra Sweet pitcherplant u E UR 2 Acid bogs/slash pine woods
Stewartia malacodnedron Silky camellia u E Slopes Of wooded ravines
E = Endangorod
T = Threatened
UR 1 = Under review, for Federal listing with substantial evidence in existence indicating at lesst soma
degree Of biological vulnerability and/or throat.
UR 2 = Under review, insufficient biological data available.
UR 5 = Candidate species, but taxa has proven to bo more widespread than was previously believed and/or
those species that are not subject to any identifiable throat.
Foa = Florida Department Of Agriculture.
FGFWFC = Florida Game and Freshwater Fish Commission.
USFWS = U.s. Fish and Wildlife Service,
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Base °®
R -
M [
SR »
p -
V] -
N/A .

C (Coat.}

status of species On tho NAS Pensacola facility,
Reslident,

Migrant,

Suspected resident.

possible resident duo to available habitat;
Unknown, sutvey required,

lot sxpected to occur on tho NAS Pensacela facility.

survey required.
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4.2 Phase II — Characterization
The primary objectives of the Phase II field investigation are as
follows:

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

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

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

The actual Phase II sampling locations, especially with respect to the
Phase 1 locations, will primarily be a function of how uniform the Phase
I results were with respect to contaminant type, magnitude, and
distribution across the site.

Phase II investigation of Site 36 will involve the collection of soil
and groundwater samples and the installation of additional permanent,
shallow monitoring wells. Air sampling will be conducted only if
warranted by the results of Phase 1 efforts. In addition, limited
aquifer testing will be performed.

The analytical requirements for Phase 1I samples are provided in Table
14-2.

During the Phase II investigation of Site 36, which is covered by RCRA
requirements, at least one sample per contaminated medium will also be
analyzed for Appendix IX parameters (40 CFR, Part 264). These samples
will be collected from the area of highest contamination for each medium
as determined during the Phase 1 investigation. Additional Appendix IX
samples may be required depending on the extent of contamination
detected .
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TABLE 14-2

PHASE II SAMPLING AND ANALYTICAL REQUIRKNENTS—GROUP N

SITE 36
No. of Dupli- Trip s rield Rinsate l!rcuorvngtv. . Analy‘%cai
Medium Samples cates Blanks~ Blanks Blanks Slanks ) Total Suite' '
Soil 95 10 4 1} 4 ($ 9] [115) A
(15) c
Groundwater 19 2 2 [ 2 =) [(25] A
(4 B
TOTAL 114 12 6 [1] 6 11 [140])(19)

Y2¢ip blanks Will be analyzed TOr [Target) Compound List {TCL) volatile organic compounds only.

[brto.-tvntiv' blanks will be analysed TOI ¥CL volatile orgamic coapowmds, total recoverable
hydrocarbons, total TCL setals, and cyanide.])

lelhnllytical suite designations are as follows:

A = TCL volatile Organic compounds plus zylene and ketones, TCL base/neutral and acid
extractable orgaoic compounds, T¢L
pesticides and pcps, total recoverable hydrocarbons, T¢u
metals (total [i.e., unfiltered] and dissclved (i.e., millipore-filtered]), cyanide, Qross
alpha, total organic carbon, hardness (water only), and alkalinity (water oaly).

» = Total suspended solids. total Kjeldanl nitrogen, ammonii nitrogen, erthophosphate
phosphorus, dissclved oxygen (in field), S-day biological oxygen demand (Boos), aod chemical
exygen demand (COD).

C = py, alkalinity. percent moisturs, grain site, BTU contont, ash content, total organic
halegens, sulfur, ignitability, and cation exchange capacity.
‘d‘Spacitic constituents encompassed by tho various chemical groups inecluded within tho )
above-listed analytical suites are identified In Tables 9-5 through 9-13 of tho Generic Quality
Assurance Project Plan.

L]
The number of samples Shown in parentheses will b0 analysed Tor tho additional parameters
indicated.

[ER = Not required.])
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14.2.1 " Biota Sampling

The need for formal biological sampling will be based on the results of
the Phase | habitat/biota survey and analytical screening results. If
biological sampling is required, a separate biological sampling plan
will be prepared which outlines sample locations, sampling
methodologies, analytical parameters, etc.

14.2.2 Soil Sampling

Soil samples will be collected as part of the shallow monitoring well
installation, described below in Section 14.2.2. At each location,
composite samples will be collected from the following depth intervals:
surface to 0.5 feet, 0.5 to 25 feet, and every 25 feet to the water
table.

The soil samples will be collected using a split-spoon sampling device
during well drilling. All sampling, compositing, and lithologic logging
will be performed in accordance with Section 6.6 of the GQAPP.

Equipment decontamination will be performed in accordance with Section
6.10 of the GQAPP.

For planning purposes, five soil samples are assumed at each well
location. The following section assumes 19 shallow monitoring well
locations in Phase 11, thus a total of 95 soil samples is tentatively
projected.

14.2.3 shallov Monitoring Vell Installation and Development

The actual number and locations for shallow monitoring wells to be
installed in Phase II will be determined based on Phase | findings. For
planning purposes, the number of permanent, shallow monitoring wells to
be installed is 19. The shallow monitoring wells will be installed to a
depth of 15 feet and will be constructed of two-inch PVC, and bracket
the water table with 10 feet of 0.10-inch screen. The wells will be
installed utilizing hollow-stem auger techniques and in accordance with
sections 6.7 and 6.10 of the GOAPP.
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Depending on the results obtained during Phase I, the delineation of the

extent of shallov groundvater contamination may be possible during Phase ‘
II by the installation of a fev monitoring wells in addition to the

number proposed. When and where possible and/or practical, additional

monitoring vells will be installed during Phase II iIn order to expedite

the overall investigation schedule.

14.2.4 Groundvater Sampling

Groundwater samples vill be collected from the estimated 19 nevly
installed permanent wells. The purging and sampling of vells will be
conducted in accordance vith sections 68 and 6.10 of the GQAPP.

1425 Hydrologic Assessment
vell head elevations will be surveyed for all nevly installed monitoring
vells and water levels will be measured in all vells.

Limited aquifer testing will be conducted on all nevly installed and
existing monitoring vells. These will consist primarily of performing
short-duration specific capacity tests during development Of the nevly
installed monitoring vells and slug or specific capacity tests on the
existing monitoring vells. Specific capacity and slug tests are
particularly useful for deriving first estimates of aquifer hydraulic
properties (i.e., hydraulic conductivity, transmissivity).

The advantages of conducting specific capacity tests in conjunction vith
vell development IS that the test itself does not generate additional
potentially contaminated water, which requires disposal. Slug testing
does not generate any potentially <ontaminated water.

Physical and chemical aquifer data collected during Phase II will be

evaluated to determine lateral contaminant migration characteristics. A
plan fo¥deep well installation will be developed based on the findings

of phases I and 11.
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K26 Air Sampling
The need for formal air sampling will be based on the findings of the

Phase | surface emissions survey and particulate air sampling, and the
Phase 1 shallow soil sampling.
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