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1. IHICRODUCTION 

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. 
Inc., (E & E) for the Southern Division, U.S. Navy, Naval Facilities 
Engineering Command, under Contract No. N62467-88-C-0200. The work plan 
has been developed based on information and file documents provided by 
the Navy, and on information gathered by E & E during preliminary site 
inspections conducted during January 1989. 

This work plan has been prepared by Ecology and Environment, 

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

Phase 
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o Efficient identification of those sites here environmental 
contamination has actually occurred as a result of past and/or 
present operations, thereby alloving non-contaminated sites to be 
elininated 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 

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

It is anticipated that so1c of the N15s Pensacola situ n y  not require 
investigation beyond Phase 11 and hence vi11 comprise Contamination 
Assessment-type investigations. On the other hand, sites vhich have 
documented contamination vi11 likely require the additional phases of 
vork, and hence will comprise a full-scale Comprehensive Environmental 
Response, Compensation, and Liability Act (CBRCLA) Remedial Investiga- 
tion/Peasibility Study (RI/PS). For simplicity, the investigations for 
ill NAS Pensacola sites vi11 be referred to as Contamination Assessment/ 
Remedial Activities Investigations. 
gations that do not require study beyond Phase I1 vi11 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 P h a s e  I1 vi11 be incorporated 
into a Remedial Investigation Report, vhich will provide all the infor- 
rtion necessary for the development and completion of a Feasibility 
Study (FS). 

The final results of site investi- 

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. 
scope-of-vork at Site 36 will encompass a full-scale RI/FS effort. 

Consequently, it is probable that the 

1-2 
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2. SITE DESCRIPTION 

Site 36 is the Industrial Waste Treatment Plant (IWTP) sewer. 
diameter sewer line has a total length of approximately 5.5 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. 
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 30 feet above HSL at the northwest portions of the site. General- 

ly, this site exists in the areas around Chevalier Field and is 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. 
sections of this sewer are paved with asphalt or lie under a concrete 
apron. 
located in the northeastern Corner of this site. 

The 15-inch- 

The surface 

Many 

The flow direction in the sewer is toward the IWTP, which is 

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. 
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). (In addition, Plate 1 (Plan 
Hap) from the Site 36 Interim Data Report provides greater detail of the 
site. 

Another line flowing by gravity which collects the wastewater from 

Plate 1 is located at the back of the work plan.] 
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FigUte 2-1 LOCATION MAP - NAS PENSAWLA SITE 36 
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Bightem monitoring vells are located on site or vithia 500 f e e t  of th i s  
s i te  (associated vith the 14 sites listed above). me construction data 
of these vells are summarized in  Table 2-1. 
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TABLE 2-1 

CONSTRIJCX'ION DETAILS OF MONITORING WELLS 
NEAR SITE 36 AT NAS PENSACOLIL 

Vel1 Surface Toc Total Depth Screened Depth to 
Desig- Elevation Elevation Drilled Interval Pi1 ter Pa& 
nation (ft -1) (ft -1) (ft) (ft) (ft) 

GM-1 
GM-2 
GM-6 
GM-7 
GM-26 
GM-29 
GM-30 
GM-37 
GM-49 
GM-50 
~n-51 
GM-52 
GH-53 
611-54 
GM-55 
GM-56 
GH-57 
GH-58 
GH-61 

~ 

28.4 
22.5 
6.0 
7.6 
3.6 
7.0 
5.1 
3.0 
4.9 
3.2 
2.3 
3.2 
3.7 
23.5 
29.8 
9.3 
9.6 
30.7 
9.3 

29.69 
24.87 
6.40 
8.92 
4.48 
7.91 
6.14 
4.61 
7.36 
5.71 
4.84 
5.65 
6.20 
24.01 
32.32 
8.98 
9.31 
33.22 
8.91 

26.3 
20.2 
12.0 
11.5 
11.5 
11.5 
11.5 
3.5 
15.0 
15.0 
63.0 
15.0 
15.0 
114.5 
26.0 
12.5 
12.5 
25.5 
87.5 

23.8 - 26.3 
17.7 - 20.2 
9.7 - 12.2 
8.8.- 11.3 
9.2 - 11.7 
9.2 - 11.7 
9.2 - 11.7 
0 - 3.5 

12.5 - 15.0 
12.5 - 15.0 
58.0 - 63.0 
12.5 - 15.0 
12.5 - 15.0 
109.5 - 114 - 5  

23.5 - 26.0 
10.0 - 12.5 
10.0 - 12.5 
23.0 - 25.5 
82.5 - 87.5 

18.5 
13.0 
5.7 
4.8 
5.2 
5.2 
5.0 
- 
8.0 
7.0 
55.0 
6.0 
6.0 

100.0 
18.0 
4.0 
4.0 
15.0 
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 [NEESAJ 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 Waste 
Treatment Plant,] caused a spill of approximately 80,000 gallons of 
industrial waste [into a nearby unnamed creek, vhich leads into the 
south arm of Bayou Grande.] 
Department of Environmental Regulation (FDER), and a warning notice was 
issued to NAS Pensacola. 
creek] (NEESA 1983). 

The spill was investigated by the Florida 

The spill caused a minor fish kill [in the 

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. 
black layer of an unknown substance was floating on the water in a 
trench that had been excavated to repair the main. 

A 

When the water was 
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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 to 
paint remover," during the excavation. 
from the old paint strip area (buildings 71 and 72) lies approximately 
100 feet f r w  the site of this incident. 
industrial waste froa the force main might have leaked into the 
surrounding soil, creating a possible health hazard to anyone working in 
or near the open excavation (NBESA 1983). 

An industrial [ m v i t y  line) 

It is, therefore, suspected th 
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NAS Pensacola is located in an area that typically experiences a mild, 
subtropical climate. 
(approximately 30' North) and the stabilizing effect of the adjacent 
Gulf of Mexico (Wolfe -- et al. 1988). 
ranges from 55' Fahrenheit (F) in the winter to 81' F in the summer. 
Although the annual temperature range is fairly stable, actual daily 
values can be more extreme, ranging from less than 7' F in the winter to 
more than 102' F in the summer. 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). 

This climate is a result of the latitude 

The average annual temperature 

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

High intensity 

Spring and fall rains are generally less intense, but 

Wind velocities are generally moderate except during thunderstorms 
(Carlisle 1960). 
southerly during the summer. 

Prevailing winds are northerly during the winter and 
An ocean-land temperature differential 
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produces a daily cloclnrise rotation of the surface vind direction near 
the coast, commonly knovn as the sea-breeze effect (Flood and Associates 
1978). 
substantial damage to the neatshore environment. 
passed vithin 50 miles of Pensacoh since 1980. 

Eurricanes and tornadoes are infrequent but can cause 
Six hurricanes have 

4-2 
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a 
5. BIOLOGICAL RESOURCES 

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

The 

5.1 Regional Biological Resources 

0 

5.1.1 Terrestrial 
Vegetation. 
facility can be considered one of two types: 
strand communities and sand pine scrub communities. 
coastal strand communities are stabilized coastal dunes with a sand 
substrate, vegetatively characterized by the plants Uniola paniculata 
(sea oats), Hydrocotyle bonariensis (beach pennywort), Ipomoea 
stolonifera (beach morning-glory), Coccoloba uvifera (sea grape), 
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 (Uolfe 
et al. 1988). 

The primary vegetated communities of the NAS Pensacola 
north Florida coastal 

The north Florida 

-- 

The sand pine scrub community is a more upland coastal community 
characterized by coastal dune formations from an older geologic age with 
deep, fine, white sand substrate and the plants Pinus clausa (sand -- 

5-1 
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pine), Ouercus spp. (scrub oak species, pmimta, chupanii, myrtifolia, 
and inopina), Cladonia species, and Ceratiola ericoides (rosemary). 
This conunity type has been ranked by 
because of its rarity and because of its vulnerability to extinction due 
to some artificial or biological factor. 
three to five distinct habitats (Volfe -- et al. 1988). 

as imperiled statevide 

This conunity type can have 

Two other community types MY be found in the vestern portions of the 
BUS Pensacola facility. 
corunities. 
bottoms in recent geologic times. 
dominated by Pinus palustris (longleaf pine), Pinus elliottii (slash 
pine), and Serenoa repens (sav palmetto). Platvoods conunities also 
occupy areas of lov depressions and saall 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. (but tervort), Sarracenia spp. (pi tcher-plants), Uticularia spp. 
(bladderworts), Polygala spp. (milkworts), and Droser8 spp. 
(sundews; Volfc -- et al. 1988). 

These are flatvoods and sandhill vegetative 
Platvoods vegetation occupies areas which were ocean 

P r i m  overstory vegetation is 

- 

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), Ouercus laevis (turkey oak),  0. 

rrilandica (bluejack oak), 0 .  stellata (post oak), and 9. falvata 
(southern red oak). 

(vild persimmon) and Crataegus lacrimata (Pensacola hawthorn). 
abundant herbaceous plants found in moist areas are Pteridium aquilinua 
(bracken fern) and Aristida stricta (vire grass). 
verified vith walk-through surveys and ground truthing by the Navy in 
Ilarch 1986 (Navy 1986). 

- - 
- 

The understory is dominated by Diospyros virginiana 
The more 

These habitats vere 

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

Huch of the geological material 

In combination vith high 
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annual rainfall, this geologic condition causes the formation of small 
areas of perched groundwater. 
groundwater seepage escapes into well-defined stream channels called 
steepheads as found near Site 30. 
of perched groundwater conditions results in the formation of wetland 
bogs, as found near Sherman Field. 
characterized by herbaceous plant species as described in the sections 
above for flatwoods and sandhill communities. Uost of these communities 
and other vegetative communities east of Sherman Field have been 
considerably altered by development on the base that has changed surface 
and/or groundwater flow (NEESA 1983). 

In areas with relatively steep slopes, 

In gently sloping areas, the presence 

Wetland or seepage bogs are 

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

Intermittent streams found on NAS Pensacola have lost most of the 
original vegetation associated with this habitat. For example, at Site 
30, the stream that empties the small swamp into Bayou Grande has lost a 
considerable amount of vegetation along the stream banks and near Bayou 
Grande as a result of base development. 
development, hardwoods dominate the canopy around the stream. Such 
species as Magnolia virginiana (sweetbay), Illicum floridanum (star 
anise), and --- Smilax bona-nox (spiked cat brier) are dominants of seepage 
or steephead streams (Uolfe et al. 1988). 

In areas unaffected by 

-- 

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

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

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

In March 1986, the Navy conducted 
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The Navy recorded derate size rookeries of the great blue heron and 
found large numbers of nesting osprey in the southvestern portions of 
the NAS Pensacola facility. 
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. 

Because of the large number and diversity 

Reptiles and Amphibians. During the 1986 m e y  conducted by the Navy, 
only four out of 8 possible 30 species of reptiles and amphibians 
associated vith the area vere identified on the NAS Pamacola facility, 
none of vhich are endangered. A recent check of the FNAI files confirms 
that the presence of the gopher tortoise (Gopherus polyphcrus) can most 
likely be found in suitable habit8ts on the vestern portions of the 
facility (see Appendix C). Host of the reptiles and amphibians that may 
be found on the facility can be expected to use the surface vater bodies 
in some stage of their life cycle. 
bodies can be detrimental to existing populations of reptiles and 
uphibians utilizing that vater body. 

Any contamination of surface vater 

5.1.2 Aqtmtic 
hrshvatu. 
streams, svarps, and bogs found on NAS Pensacola. 
h v e  been significantly altered for drainage control and base 
development. Some of the species associated with aquatic habitats are 
Scrotilus atromculatus (creek chub), Gambusia affinis (mosquitoftsh), 
and Etheostoma sp. (darters). Birds, mamals, reptiles, and amphibians 
that associate with aquatic habitats may also be found in and around 
tbose sites vith surface vaters (Volfe et al. 1988). 

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

-- 
-tal Wetlands. There are no reported coastal marshes or estuarine 
vetlands around the NAS Pensacola facility, principally along the lov 
anergy shores of Bayou Grande. 
saltmarsh cordgrass (Spartina alterniflora) or black needlerush (Juncus 
roemarianus). 
vi11 be conducted to determine the extent of estuarine flora and fauna. 

The habitat type is usually dominated by 

A biota survey of these and other potential habitat areas 
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Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. 
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 knovn of their composition, 
locality, or areal extent. 
extending along the north shore of Pensacola Bay in the 1950s 

disappeared by 1961. 

(see Section 12) may elucidate past distributions of seagrasses. 

These grassbeds are composed 

Grass beds of unknown species composition 

An examination of historical aerial photographs 

Plankton. 
in the waters surrounding the NAS Pensacola facility was conducted by 
the Navy in March 1986. 
in productivity (as compared to other Gulf coast estuaries), and mainly 
dominated by the diatoms Navicula tripuncata, Bacteriastrum spp., 
Chaetocerus spp., Thalassionema nitzschoides, and Iiemiaulus 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. 
contamination entering Pensacola Bay from either groundwater or surface 
water sources may be accumulated in the invertebrate larvae that 
predominate most estuarine water bodies. 

The only existing study of the phytoplankton and zooplankton 

The phytoplankton has been characterized as low 

It should be pointed out that any 

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

Although no intensive benthic surveys were conducted 

FDER collected benthic samples in most of Pensacola Bay and 
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(Anodontia 
collected along the vastwater treatuent plant outfallahov a drastic 
drop in species abundance and diversity close to the sevage outfall 
(Navy 1986). 
negatively influenced by the sev8ge outfall. 

and Tellina spp.) during most of the year. FDER samples 

This indicates that the benthic corunitp might have been 

Samples collected by the Navy (1986) indicate a lov dcnsity yet moderate 
diversity of benthic infaunal 0rg.nis.s vhen compared to other estuarine 
systems vithin and around the turning basin. 
the Navy's data cannot be made to other literature at this time because 
their data are not given in numbers per unit area. Eovever, the Navy's 
data reveals that very fev deep dvelling organisms reside in the areas 
around the turning basin, and a lack of deep dvelling benthic organisms 
u y  be an indication of a benthic community under stressed conditions 
(Luckenbach -- et al. 1988). 

A complete coaparison of 

l i s b  and Shellfish. 
bony fish species and seven cartilaginous fish species (Cooley 1978). 
The 13 most abundant species vere spot (Leiostonts xanthurus), pinfish 
(Lagodon rhomboidas), Atlantic c r d e r  (Micropogonias undulatus), gulf 
&den (Brevoortia patronus), bay anchovy (Anchoa mitchillf), 
longspine porgy (Stenotus caprinus) , silver perch (Bairdiella 

Early studies of Pensacola Bay h8ve identified 180 

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. 
of East Bay, diversity vas lovest in summer and highest during the 
viater months. 
saline waters, vith peaks throughout the summer (Cooley 1978). 

In the less saline waters 

Fish populaiion density vas the highest in the more 

Hoderate densities of blue crab (Callinectes sapidus), shrimp (Penaeus 
duorarum, 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. 
in the East Bay area. 
recognized by the Florida Department of Natural Resources (FDNR) are in 
the East Bay area. Scallops (Aequipecten irradians) are collected only 
within grassbed areas. No information is available at this time on 
where scallops are collected by the general public and how many are 
removed. 
Big Lagoon along the southwest portion of the facility. 

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

The nearest seagrass beds to the NAS facility are located in 

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

A moderate amount of commercial fishing 

The dominant finfish species in 
The most economically 

E & E examined the 

These data, as well as the Navy's data, also 

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 coaarcidly valuable fish species are estuarine dependent 
during some phase of their life cycle. 
are hovn to release larvae that feed in and around estuaries until 
settlement. During early life history stages, the jweniles reside 
vithin seagrass beds or other protected habitats until maturity. Any 
contamination of the wter or sediments around NAS Pensacola could be 
detrimental to fish and shellfish population structure or could be 
accumulated by the organisms residing near the facility. 

Shrimp, blue crab, and shellfish 

M u h e  YI. 
CSILS Pensacola facility. 
the northeastern Gulf of Hexico stay preddbaatly in Gulf waters. 

Pev d s  have been sighted vithin the area of the 
llost of the 13 rpeciea of -1s reported for 

The 
Atlantic bottlenose dolphin (Tursiops truncatus), howvet, has been 
sighted regularly off the NAS Pamacola facility. Ilan8tees have been 

sighted irregularly, vith one recant sighting in the area recorded by 

PNAI in October 1988. 
reported stranded on Santa Rosa Island, and a pilot vbale (Globicephala 
macrorhynchus) vas found stranded on a beach near Pensacola (Navy 1986). 

A goosebeaked vhale (Ziphius cavirostris) vas 

Although no surveys of marine -1s have been conducted, it can be 
ursured that they are quantitatively ranked as unc00w)n to common in 
abundance vithin the vaters surrounding the NAS Pensacola facility. 

Threatened and hdangered Species. 

endangered species (see Appendix C) have been identified in the vicinity 
of the NAS Pensacola facility. m y  rare, threatened, and endangered 
species are associated vith the wetland or bog habitats found on NAS 
Pensacola. 
recorded in an inventory conducted by PNAI (1988b) of the NAS Pensacola 
facility (see Appendix C). Host of these plants vere found in the area 
around Sherman Field and habitats to the vest. 
and, more importantly, any assessment of environmental endangerment must 
consider the water level requirements of rare and endangered plant 
species, the foraging activities of birds in the vaters surrounding the 
NILS Pensacola facility, and nesting and feeding animals on the facility 

A number of threatened and 

A total of 57 occurrences for six plant species were 

Any site remediation 
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grounds. 
presence of threatened or endangered species and potential pathways of 
Contamination to these species. 

Complete biotic surveys may be necessary to determine the 

5.2 Site-Specific Biological Resources 
Site 36 lies underground in the southeastern corner of the NAS Pensacola 
facility and extends approximately 6 miles. 
sewer line, it 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 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. 

As an industrial waste 

The creek associated with Site 30 and 

If 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. SURFACB WATER ElTSOLOGY 

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

General Occurrence and Significance of Surface Water 

Pensacola Bay and Big Lagoon are partially 

Surface soils consist primarily of permeable sands which allow rapid 
infiltration of precipitation. 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. 
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). 

Discharge is mainly to the south into Pensacola 

The southwestern and northern portions of NAS Pensacola contain areas of 
freshwater wetlands. 
the intersection of the water table with the land surface. These 
systems are defined by and dependent upon a dynamic water-cycle, with 
periodic inundation and exposure corresponding to seasonal fluctuations 
in the water table. 

These are particularly sensitive areas formed by 

6-1 

(Bold item enclosed in brackets denote 
changes to last version of docwent] 



The discharge of surface vaters into Pensacola hy, Bayou Grande, and 
the coastal vetland areaa 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 sviring 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. 

6.2 Site-Specific Surface Water Eydrology 
At least three surface water bodies lie in dose proximity to portions 
of Site 36. These are Pensacola Bay, Bayou Grande, and tbe unnamed 

creek and paved ditches associated with Site 30. Auy contamination 
determined to be assodated with Site 36 may ultimntely impact these 
surface water bodies, primarily via groundvater transport. 
investigation of these water bodies is planned as part of this study. 
Eowever, the investigation of the uonand creek, paved ditches, and a 
portion of Bayou Grande is being addressed by a separate work plan 
(Group E). 
Bay is being adddressed in the work plan for Group C. 

No 

Also, an investigation of nearshore sediments in Pensacola 
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7.1 Physiography and Regional Eydrogeology 

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

In the eastern portion of NAS Pensacola, the bluff 
Seaward of the 

The central part of the peninsula, 

As a result, most 
Consequently, 

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

7.1.2.1 Surficial/Saad-and-Gravel Aquifer 
The Surficial Aquifer occurs from land surface to a depth of approxi- 
mately 300 feet at NAS Pensacola and is composed of a sequence of 
unconsolidated to poorly indurated clastic deposits (Wagner et al. -- 
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1984). 
important source of vater supply and is called the Sand-and-Gravel 
Aquifer (Southeastern Geological Society [SEGSJ 1986). 

In this portion of Florida, the Surficial Aquifer constitutes an 

Based on the 

total dissolved solids ( T D S )  content of 
the Sand-and-Gravel Aquifer in southern 
1989), the groundwater is classified as 
sediments d i n g  up this aquifer belong 
to Eolocene Series vhich, in this area, 

groundwater from vells that tap 
Bscambia Couuty (Clemens et al. 
Class G-1 (FDER 1988b). The 
to all or part of the Pliocene 
consist mainly of the Citronelle 

-- 

Formation overlain by a thin cover of marine terrace deposits. 
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 coatrasting perraabilities. 
are referred to as the surficial zone, the lov permeability zone, and 
the main producing zone (Vilkins -- et al. 1985). 

Given 

These zones 

mficial Zone. 
contains groundvater under vater table or perched vater table condi- 
tions. 
(Geraghty and Miller, Inc. [G 6 I¶] 1984, 1986) indicate that the surfi- 
cia1 zone ranges in thickness between 40 and 70 feet and consists of tan 
and brovn, fine- to medium-grained quartz sand. 
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. 
vater flov is 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 h H 1986). 
Horizontal groundvater flow velocities in the surficial zone vi11 depend 
on site-specific hydraulic conductivities and horizontal hydraulic 
gradients; however, velocities vould generally be expected to be high. 

The surficial zont is contiguous vitb land surface and 

The results of numerous brings conducted at NAS Pensacola 

Depth to the vater 

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

Underlying the surficial zone is a zone of lower 

At NAS Pensacola this 
This 

The results of laboratory permeability tests conducted on samples from 
.this zone indicate that vertical hydraulic conductivities are low, 
ranging from 4.2 x to 9.9 x ft/day. Thus, the low 
permeability zone probably functions as a confining or semiconfining 
unit inhibiting the flow of groundwater between the surficial zone and 
the underlying main producing zone. 
encountered in at least 16 borings at widely spread locations throughout 
NAS Pensacola (G & M 1984, 1986). Although additional boring or 
geophysical techniques would be required to confirm its presence at a 
given location, it is likely that this unit is ubiquitous at NAS 
Pensacola. 
NAS Pensacola; thus, no information is available regarding groundwater 
flow direction. 

The low permeability zone has been 

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

Hain Producing Zone. 
is called the main producing zone and consists mainly of sand and gravel 
interbedded with thin beds of silt and clay. 
main producing zone is encountered is somewhat variable, ranging from 60 
to approximately 120 feet below land surface (BLS) at NAS Pensacola. 
This zone generally has the highest permeability characteristics due to 
thicker and more persistent sand and gravel beds, and is tapped by most 
of the major wells in the Pensacola area (Wilkins et al. 1985). NAS 

Pensacola has three supply wells which produce water from this zone; 
however, due to high iron content in the water, the wells are 
infrequently used (G & 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 is estimated to be up to about 100 feet at NAS Pensacola. 
Insufficient data exist for wells open to the main producing zone at NAS 

The bottom portion of the Sand-and-Gravel Aquifer 

The depth at which the 

-- 

. 
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Pensacola to determine direction of groundvater flov vithin this zone; 
however, the f l w  dixection is a a s d  to be generally southward under 
ambient conditions. 
groundwater in this zone to flov tovard tbe vells. 

Pumpage of the supply wells wuld locally cause 

As a result of the overlying lov permeability zone, groundwater within 
the aain producing zone occurs under confined or semiconfined 
conditions. At one n e k d  vell location on NAS knS8COla (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 L M 1986). 
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. 
known to what extent this potential exists elsewhere at NAS Pensacola. 

This indicates that a 

It is not 

7.1.2.2 Intermediate Systa 
The lower limit of the Sand-and-Gravel Aquifer coincides vith the top of 
8 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 Psnsacola, 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 to non-vater bearing. 
sand vhich may yield saall quantities of water exist within the unit. 
In the NAS Pensacola area, the Intermediate System is approximately 
1,100 feet thick and is composed of the lower portion of the Miocene 
Coarse Clastics, the Upper Hember of the Pensacola Clay, the Escambia 
Sand Member of the Pensacola Clay, and the Lover Hember of the Pensacola 
Clay; all of Hiocene Age. 

-- 

Iiwever, relatively thin beds of 
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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. 
Lower Miocene Chickasawhay Limestone and undifferentiated Tampa Stage 
Limestone. Groundwater within the Floridan Aquifer in this area is 
highly mineralized and is not used for water supply (Wagner et al. 
1984). 

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

7.2 Si t e  Eydrogeology 
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. 
collected during the installation of monitoring wells GH54, 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 in 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. In the northwestern section, the water table is 
approximately 15 to 18 feet BLS. 

The lithologic description of cuttings 

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 0.005 to 0.0005. 
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 ftlday, 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 ftlday or 235 ft/year. 

G 6 M (1986) reported that aquifer 
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Immediately underlying the surficid zone in the vicinity of Site 36 and 
extending to a depth of approximately 60 to 100 fcct is the low 
permeability zone of the Surd-and-Gravel Aquifer. Based on the cuttings 
from the installation of wells QW and W61, 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 would be 
expected to function as a confining or suiconfining unit restricting 
the flow of groundvater between the surficial zone and the underlying 
main producing zone. 
permeability zone is unknown. 

The direction of groundvatcr flov within the low 

I 

The top of the main prdducing zone occurs at approximately 7s to 110 
feet BLS in the site vicinity and mostly consists of fine- to 
medium-grained quartz sand. 
the upper portion of this zone. 
is approximately 4 feet lower than that in well -6 (open to the 
rurficial zone), and the vater level elevation in vell GM54 is 
approximately 7 feet lover than that in well GH02 (a shallow well 
located 30 feet southeast of GHS4). This indicates a significant 
dovnvard hydraulic gradient between the surficial zone and the main 
producing zone in this area (G & ?I 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. 

Honitoring wells GI454 and a 6 1  are open to 
The water level elevation in well a 6 1  

The direction of groundvater flow within the main producing zone at 
these sites is unlrnovn; however, a generally southward flov is expected 
under ambient conditions. Aa NAS Pensacola supply well (Vel1 No. 2), 
located approxinately 2,000 feet west of the main section of the IVTP 
sewer, is screened between 105 and 160 feet BLS and thus is open to the 
main producing zone. This vell is 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. 
Northwest Florida Water Management District (1985) indicate that Well 
No. 2 has a specific capacity of 21 gallons per minute per foot (gpm/ft) 
at a pumping rate of 650 gpm. 
rough approximation of the hydraulic conductivity (Lohman 1979) for the 
main producing zone of 150 ft/day. 

However, records on file with the 

This data can be used to calculate a 
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8. FRWBCT"AGEl!ENTPLAN 

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

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

The 
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10. HEBLTBANDSAFETYPLAN 

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. 
protocols to be followed during all field investigations at each of the 
39 sites on NAS Pensacola. The plan includes: standard operating 
procedures (e.g., site entry and decontamination); hazard communication 

The GRSP outlines health and safety procedures and 

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). 
personal safety equipment and will provide recommended site security 
precautions. The GHSP and the SSP will comply with the Occupational 
Safety and Iiealth Administration (OSUA) Guidelines for Hazardous Waste 
Operations (29 Code of Federal Regulations [CFR] Section 1910). 

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

The SQAP will provide site-specific quality assurance/quality control 
(QA/QC) measures used to obtain accurate and precise data for all site 
investigation activities. The SQAP will address all phases of the 
investigation from development of the initial sampling plan through 
verification and reporting of the analytical results. 
procedures described in the GQAPP and SOAP will be in accordance with 
applicable professional technical standards, U.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. 

All of the QA/QC 
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12. iiBuIAL PEoTaGRAPE 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. 
assembling and stereoscopically analyzing historical photographic 
imagery and topographic maps available for the site area. 
purpose of supporting the development of field investigation strategies, 
efforts will be made to obtain photographs of an appropriate scale that 
will allow for analysis of past and present surface conditions, 
drainage, and land use. Photographs showing the history of site 
activities will be analyzed to obtain information regarding the 
evolution of site features which might have affected hydrologic 
conditions. 
photographs will provide insight applicable to such tasks as field 
reconnaissance and monitoring well placement. In addition, the analysis 
of historical and current aerial photographs, performed in conjunction 
with geophysical investigation, will aid in the accurate determination 
of the extent of the formerly used area at the site. 

The aerial photograph analysis task will involve 

For the 

The historical perspective gained by studying aerial 
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13. UTILITIES SURVEY 

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

flags, day-glow paint, or by other methods as appropriate. 
may be conducted as part of the physical survey but will be considered a 
separate task for cost purposes. 

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

In addition, E & E will 

The locations of all 

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

The 

Each 

[Data quality objectives (Does), vhich specify the quality of the data 
required to support decisions during remedial response activities, are 
contained in E & E's  GQAPP and Site Management Plan (SWP). 
screening level data (DW Level I C 11) will be used to focus the phase 
I1 sampling (Do0 kvel I11 6, Iv).] 

Phase I 

14.1.1 Physical Survey 

14.1.1.1 Overall Physical Reconnaissance 
A field reconnaissance survey will be conducted along the IVTP sewer 
line areas. 
guides in locating surface features. 
regarding surface conditions, stressed vegetation, surface drainage 
patterns, overflow areas, and leachate seeps. 

Available aerial photographs and maps will be used as 
Visual inspections will be made 
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During the reconnaissance survey, the field team will identify areas 
vhich present the’mst suitable conditions for the establishment of 
survey baselines. 

The reconnaissance survey team vi11 utilize radiation air monitoring 
equipment during walkovers of Site 36, in accordance with Section 6.1.1 
of the GOAPP. 
obtained, the area(s) will be flagged and identified on a site map for 
future reference. All findings of the physical reconnaissance vi11 be 
~ p p d  in detail and recorded in the field logbook. 

In the event that any readings above background are 

14.1.1.2 BRir/OVA Surface Bmissiona Survey 
An emissions survey will be conducted using BNU andlop organic vapor 
analyzer (OVA) air nonitoring equipat. 
in accordance vith Section 6.1.1 of the GOAPP. 
taken continuously along the sever line vhere possible. 
above background will be recorded in the field logbook. 

The survey vi11 be conducted 
Heasurements will be 

Any readings 

14.1.1.3 Radiation Survey 
A radiation survey vi11 be conducted using a micro-R-meter and gama 
scintillation detector. The survey vi11 be conducted in accordance vith 
Section 6.3.6 of the GQAPP. Heasurements will be taken continuously 
along the sewer line vhere possible. 
be recorded in the field logbook. 

Any readings above background will 

14.1.1.4 Babitatrniota Survey 
During the physical reconnaissance, an E &I E biologist/ecologist will 
determine the on-site terrestrial and aquatic 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 
aa evaluation vi11 be made of general site conditions to support’ viable 
populations of plants and animals. 
a d  the survey results, a rap illustrating the identified habitats vi11 
be generated.] 

[Using historical aerial photographs 

A habitatlbiota 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 I 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. 
be installed manually into the subsurface at a frequency of every 100 
feet along the sewer system. 
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. 
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. 

Soil-gas probes will 

An OVA will be used in the survey mode to 

After measurements are completed at each 

14.1.3 Analytical Screening 

14.1.3.1 Laboratory Analyses 
Phase I sampling activities for Site 36 will require the installation of 
shallow temporary monitoring wells, groundwater sampling, and the 
collection of soil samples. 
laboratory for analytical screening parameters. 
screening program has been developed for the Phase I 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 I are shown in 
Table 14-1. 

All of the samples will be analyzed in the 
The analytical 

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. 
line varies from place to place and will be determined from Navy 
"as-builts" prior to fieldwork. 

The exact depth of the industrial sewer 

Soil samples will be collected from 
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-INDUSTRIAL WASTEWAfER 

I 
SEWER SYSTEM 

SCALE 
50 loo 300 FEET 

Rgun 141 TYPICAL SOIL GAS SURVEY, SOIL BORING, AND TEMPORARY MONKORING @ WELL LOCATIONS, SITE 36 - PHASE I 
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no. of Analytical 
Iladium Samploa Duplicatoa Total suit.. 

soil 290 1s 305 A 

Groundvator 145 8 153 A 

TOTAL 135 23 458 

aAnalytical auito doaignationa aro aa follova: 

A I Volatilo organic compounds. polynucloar aroutic hydrocarbons, 
phonola, poaticidoa and total PCBs, total tocovocablo 
hydrocarbona, and ..tala (total, unfiltorod). 

bSpocific conatituonta oncorpaaaod by tho varioua chorical groups 
includod within analytical suite A are idontifiod in Tablea 9-1 
through 9-4 of tho Gonoric Quality Aasuranco Projoct Plan 
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belov the depth of the sewer at each location. 
completed to a depth belov the sever or to the vater table, whichever is 
greater. 
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 
ninimum, prior to use and between each sampling interval in accordance 
vith the GQAPP (Section 6.10). Clean collection equipment (i.e., 
stainless steel bovls and travels) vi11 be used for each sample 
interval. All drill cuttings, rinse vaters, and contaminated clothing 
will be dru=ned and disposed of in accordance vitb Section 14.8. 

Borings vi11 be 

Soil samples vi11 be collected over %foot intervals (i.e., 0 

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. 

The selected soil sampling locations are near each d o l e  and at a 
frequency of 150 to 250 feet along the IUTP sewer line between manholes. 
The results of the soil gas survey will be used to aid in the 
appropriate placement of soil boring locations. 
scheme is shovn in Figure 14-1. 
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. 

A typical sampling 
This sampling scheme is based on the 

All fieldwork and sampling tasks will be performed in accordance vith 
the SQAPP, the GQAPP (sections 6.6, 6.10, and 6.11), and the Generic 
Bealth and Safety Plan. 

Groundwater -- Approximately 145 temporary stainless steel monitoring 
wells will be installed along the IUTP sever line. 
5 feet of 0.01-inch slotted screen and will be installed to a depth at 
which the vell 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 

Each vell will have 
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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. 

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

Static water levels will be measured 

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 I will be evaluated in addition 
to the analytical screening data, and evidence of lateral contaminant 
migration in shallow groundwater will be assessed. 
from these evaluations will form the basis for permanent monitoring well 
installations during phases I1 and 111. 

Conclusions drawn 

14.2 Phase 11--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 I activities proposed in the 
original work plan document (June 1990). The original version (June 
1990) of Section 14.2 of this work plan is presented in Appendix D. 

Plate 1 shows the actual Phase I sampling locations and location 
designations. 
presented in E 6 E ’ s  Final Interim Data Report, Contamination 
AssessmentiRemedial Activities Investigation, Industrial Waste Sewer 
(Site 361, Naval Air Station Pensacola, Pensacola, Florida, Volumes I 
through V, [Noverber] 1992 [(E 6 E 1992a)l. [ A  water level elevation 

The results of the Phase I investigation of Site 36 are 
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u p  of the surficial zone of the Sand and Grrrcl Aquifer was generated 
for this site. 
and is not included in the work plan.) 

This map vas included in the Phase I interim data report 

In general, the results of E & E's Phase I investigation of Site 36, 
revieved in combination with those of the previous investigation of the 
site (NEESA 1983), indicated the folloving: 

o Soil and surficial-zone groundvater contamination are 
present along the industrial waste sever line. 
exception of metals in groundvater, the videspread 
occurrence of which is 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. 

o Lead, total recoverable petroleum hydrocarbons (TRPHs), 

Vith the 

polynuclear aromatic hydrocarbons (PABs), and phenols were 
the primary soil contaminants detected. 

o Lead, chromium, cadmium, TRPHs, volatile organic compounds 
(VOCs) ,  PAEs, and phenols vere the primary groundvater 
contaminants. Lead, Chromium, cadrium, and halocarbon-type 
VOCs (tetrachloroethene; trichloroethene; dichloroethene; 
and l,l,l-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 (PAEs) 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, mch 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 I 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 I results summarized above, the objectives of the 

Phase I1 investigation of Site 36 will be as follows: 

o 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. 

o Delineate the nature, magnitude, and, to the greatest extent 
possible, lateralhertical extents of knowdsuspected areas of 
soil and groundwater contamination; and 

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

In order to meet the above objectives, the Phase I1 investigation of 
Site 36 will include the following elements: 

Contaminant source survey; 

Soil sampling; 

Installation of shallow and intermediate monitoring wells: 

Collection of groundwater samples from nearby permanent existing 
wells GM55 and GH58 (the 16 other permanent wells in the 
vicinity of Site 36 will be sampled during the proposed Phase 11 
investigations of sites 9, 12, 23, 27, 29, 31, and 3 4 )  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 I analytical results and previous analytical 
results have been evaluated regarding all requirements of the CERCLA and 
Superfund Amendments and Reauthorization Act (SARA), as well as all 
other ARARs. For Site 36, these ARARs include: 

o Resource Conservation and Recovery Act (RCRA); 

o Clean Water Act (CWA); 

o Safe Drinking Water Act (SDWA); 
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o 40 CFR Parts 264, 265, 270, and 271 (Corrective Action for Solid 
Waste h a g w e n t  Units at Hazardous Waste Huragclaent Facilities; 
Proposed Rule); 

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

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

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

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

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

Formal, quqtitative air sanpliag will not be conducted during Phase I1 
at Site 36 because no evidence that Site 36 represents a potential 
source of airborne volatile or particulate contaminants vas revealed by 
the Phase I surface emissions survey, particulate air screening, or 
fieldwork air monitoring activities. 
conducted during Phase I1 because the potential contaminants of concern 
have not been sufficiently characterized. Eovever, 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 Area [ , respectively 1). 

Biota sampling also will not be 

Based on the results of the activities identified above, during Phase I1 
E b E will initiate the appropriate Risk Assessment and Feasibility 
Study activities. Risk Assessment activities will be directed toward 
identification of contaminants of concern as vel1 as identification of 
data gaps that must be eliminated to support the eventual completion of 
8 Baseline Risk Assessment for the site. If no data gaps are identi- 
fied, the Baseline Risk Assessment will be completed during Phase 11. 

Feasibility Study activities, which will be required for Site 36, will 
be directed toward identification of data gaps that m u s t  be eliminated 
to support the eventual completion of a comprehensive Feasibility Study 
for the site. 
vi11 be completed during Phase 11. 

If no data gaps are identified, the Feasibility Study 
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In addition, if warranted, E & E will evaluate the Phase I1 results to 
identify whether any interim remedial measures (IRHs) are required and, 
if so, to develop recommendations for implementation of these IRMs (see 
Section 14.2.5). 
approval. 

IRHs will only be implemented following receipt of €PA 

All Phase I1 investigation activities and results will be discussed in 
an interim data report structured in the required format of a formal 
draft remedial investigation (RI) report. 
report will provide a complete data synthesis incorporating the results 
of E 6 E's Phase I and Phase I1 investigations, as well as the results 
of previous investigations. 
whether additional Phase I11 assessment activities are required, or 
whether the formal draft RI report for the site can be prepared. 

This Phase I1 interim data 

The interim data report will specify 

All Phase I investigation activities were completed in accordance with 
E 6 E ' s  1990 GQAPP for Contamination Assessments and Remedial Activities 
at NAS Pensacola. 
completed in accordance with the newly revised, updated 1992 version of 
this document. 
version of the GQAPP. 

All Phase I1 investigation activities will be 

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

[Bvery effort will be made to complete the investigation of this site 
during Phase 11. To the greatest extent possible, the results of the 
Phase I investigation, as well as field data and/or observations 
generated during the Phase I1 investigation, will be utilized to adjust 
and/or redirect the Phase I1 efforts in order to maximize the amount of 
information obtained regarding the horizontal and vertical extents of 
possible contamination at the site. Adjustments to the Phase I1 scope 
of work may include, but may not be limited to: 1) sampling of 
additional wdia which are not already included in this work plan; 
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. 

2) 

Eowever, sampling 
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and/or analysis rill not be 

procedures are not ducribcd in the sppnmd GOAPP. 
t i d  data from other site investigation8 
or during the completion of WllM II activities rt this site. 
could warrant an increase or decrease in the scope of vork proposed in 
this vork plan. In addition, temporary amitoring vells m y  be 

installed, or s o w  otber temporary groundvat- supling methodology may 
be employed, in place of sae of tbe proposed permnnent wlls, as 
appropriate- 

performd on media for which the associated 

kcor available prior to 
Furthemre, addi- 

This 

It should be noted that the IUDICP Pensacola has prepared and is 
finalizing a hazardous waste minimization plan (Mwmrosr 5090, NdDgp 

Pensacola Iirzrrdow Waste Minimization Plan, August 1992). 
Pensacola vi11 follov this plan d take an active role in instituting a 
vaste minimization program. I 

NAS 

14.2.1 ContamiDlrnt Source Survey 
A supplerental contaminant source survey vi11 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: 

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

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

Determination, to the greatest extent possible, of the 
source of backfill soils used along the sewer line 
excavation; and 

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

The survey will utilize existing information in NAS Pensacola files, 
previous investigative reports, and intervievs with current and former 
uployees 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. 

14.2.2 Sampling and Analysis 
Plate 2 shows the proposed Phase I1 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 QA/QC samples, for the Phase I1 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. 
sampling protocol and specific rationale for each of the proposed Phase 
I1 soil borings and monitoring wells, and for the analytical suite(s) 
associated with each proposed Phase I1 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). 

Table 14-4 provides the 

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 GM55 and GM58 and all 
newly installed wells for analytical suite A during Phase I1 to provide 
a uniform, time-synchronous perspective on Site 36 groundwater 
conditions. 
vicinity of Site 36 will be sampled during the proposed Phase I1 
investigations of sites 9, 12, 27, 29 ,  31, and 3 4 . )  This perspective 
will be critical to properly evaluate the groundwater migration pathway. 
In addition, during Phase I1 field activities at NAS Pensacola site 
groups A.through E, soil borings, shallow monitoring wells, and 
intermediate monitoring wells will be completed at three background 
locations across the base, [clustered with the existing deep supply 
wells. These background soil borings and monitoring wells,] together 

(The 16 other existing permanent monitoring wells in the 
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No. of Dupli- Trip Prmamrva~ivm limld Rinaato Analytical 
Suitmc Hodium Samplms* catms Blanks Blanks Blanks Blanka Total' 

s o i l m  230 23 - mf m 48 301 . A  
560 56 - nR nR - 616 B 
(1) - 48 IOR IOR - (1),48 D 

(230 1 m m m m nR (230 1 t 

Oroundwa tm rg I58 16 - 1 - 148 15 

(1) - 48 
28 3 m - 

( 109 ) nR nR Im 
- 

1 48 224 A 
163 B - 31 C - (11.48 D 

nR 198 ( 109 ) ? 

TOTAL 1,124 113 96 1 1 96 1,431 
( 3 4 1  ) m m nR nR nR (341 1 

14[NASPIUH8000:T0484/1446/11 
Xmy : 

'Thm nurbor of aaaploa ahown in parmnthmsms will bo analyxmd for thm additional pararotmrs 

bTrip blanks will bm analyrod for Appmndix IX volatilm organic compounda (VOCs 1 only. 

indicatmd. 

Prmsmrvativm 
blanka will bm analyxmd for Targmt Compound List (TCL) VOCs, total rmcovorablm potrolmum 
hydrocarbona (TRPRa), diaaolvod Targot Analytm Liat (TAL) motals, and eyanido. 

CAnalytical auito dmaignatlons arm aa follows: 

A - TCL VOCa: TCL basm-nmutral/acid mrtractablo organic compounda (BNAa): TCL pmaticidoa and 
polychlorlnatmd biphonyla (PCBa): TRPHs: TAL motala (total [i.m., nnflltmrmdl and diaaolvmd 
( A . m . ,  milliporm-flltmrodl, watmr only); cyanid.: grosa alpha, bota, and g a m a  radio- 
activity: total organic carbon: total Xjmldahl nitrogmn (Tm: surfacm wator and aodlmmnt 
only): grain ais. (aodlrmnt only): hardnmaa (uatmr only): and alkalinity (watmr only). 

B - TAL motah (total and diaaolvod [wator only]), TRPIa, TCL VOCa, and TCL BNAa. 
C - TAL wtala (total and diasolvod). 
D = Appondix IX VOCa, BNAa, dioxin.. pmsticidms, PCBs, organophosphorus pmsticidms, hmrbleidms, 

total mmtala, cyanldm, and sulfidm. 

L = pH, alkalinity, pmrcmnt roiaturm, grain sizm (soil only), BTU contmnt, ash contont. total 
organic halogmna, sulfur, ignitability, and cation mxchangm capacity (CEC). 

? I Total suapmndmd solids, TKN (groundwatmr only), ammonia nltroqmn, orthophosphatm phosphorus, 
diaaolvmd orygmn (in fimld), %day biological oxygmn dmmand fBOD5), and chmmical oxygon 
domand (COD). 

dSpmcific conatituontr mncompassmd by thm various chmmical groups includmd within thm abovm-listmd 

'lor sit. 36, 19 boring locations x 2 dopth lntorvals = 38 samplma: 132 boring locations x 3 dmpth 

analytical suitma arm idmntifimd in tablma 9-6 through 9-15 of tho GQAPP. 

intmrvala = 396 samplma: 58 boring locations x 4 dmpth intorvals = 232 samplms: 2 boring locations 
x 5 dmpth intmcvals = 10 aaaplms; 19 boring locationa x 6 dmpth intmrvals = 114 saaplos 
aarplma = 790) .  

(total 

'I9R Not roqulrmd. 

'For Sit. 36, 2 mxiating wmlls + 332 nmw on-sit. wmlls (266 shallow and 66 intorrmdiatm) = 334 
aamplms. 

Sourcm: Ecology and Environmmnt, Inc.. 1992 

[Bold it== onclosod In brackots domot. 
chragos to last vorsion of docclwnt] 
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s w l i n 9  Protocol Protocol 
DesigMtioa Description n0tional. 

A 1 

B '1 
1 

C 

D 

E 

T 

0 

5 
1 

I 

1 
5 

5 
I 

1 
5 
2 

5 
5 
2 

shallou wll 

s o i l  boring and 
ahallou -11 

s o i l  borinp. and 
shal lou wll 

sh r l lou  uolla 

s o i l  boring and 
Shallov wll. 

a o i l  boring. and 
shallow n l l a  

s o i l  boring, 
ahsllou w l l a ,  and 
i n t o r w d i a t o  wolla 

r o i l  boring., 
rhallou uol la .  and 
in to rwdia to  wolla 

confirm potont ia l  proaonco of w t a l r  contamination 
in shallow qroundmtor. 
in ?haso I groundvator samploa. but intorforonco 
from a m l o  tu rb id i ty  posaiblo.1 

emria prosonco or ahomem or potont ia l  
contadmation,  and, i f  prosmat, charactor i ro  
m t u r o  of dotoctod a o i l  md#or groundvator 
COOtdMtfon.  [on ly  IOU lovo1a or contamina- 
t i o n  dotocted in  ?&a. I a o i l  and/or grooadwator 
s.rp1.s. I 

br toeted  .oil contamination: conritr sbaooco or 
s i@f ican t  proutuhmtor contadnation. f W p  
?&a. I s o i l  a .q l .1~)  oxhibitod olooatod 
coatdnurt lovola.) 

Qaractor iso  naturo and dolinoato l a t o r a l  oxtont 
of dotocted grocmdwtor c o n t a m i ~ t i o n  (only ~ha.0 
I groundustor . u p l o  oxhbibitod oloratod 
w t a l a  lovola)  

confirm prosonco or mbsonco of go ton t i a l  s o i l  
eoatmminatioa, mnd, it proamat, dsaractor iao  
M t U r O  or dotocted aoi1 COtBtadMtiOII: 
charactor180 ~ t u r o  rad doliaooto l a t o r a l  oxtont 
of dotoctod grooad#tor contamination. (only 
Ih.so I groundmtor s a q l o  oxhibitod olovatod 
ContmmiMOt 1.V.lS. 

d u r a c t o r i s o  naturo and dmlinoato oxtont of 
dotoctod a o i l  and grouaduator f l a t o r a l  oxtont 
only1 COnt8dnatiOn. fC1ooatod contaminsat 
l o w l a  dotoctod in both maso I s o i l  and 
greundumtor a u p l o s . 1  

Confirm proaonco or abaonco of potOntik1 a o i l  
contamination, and, i f  prosont, charactorixo 
~ t u r o  of dotoctod s o i l  contamination: 
cbaractor iso  naturo and dolinoato l a t o r a l  and 
vor t i ca l  oxtonts of dotoctod groundvator 
toatamination. ( L o w  c o n t u i n a n t  lovola dotoctod 
in Pha80 I a o i l  a a g l o I r 1  and olooatod 
contamination lovols u i t h  s iqn i f i can t  potont ia l  
t o r  V O r t i c A l  migration dotoctod in Phaso I 
groundvator ramplo.) 

Qaractori80 naturo and oxtont of dotoctod a o i l  
and groundrator cOnt8DinatiOn. tElovatod contami- 
nant lovola dotoctod i n  P h a o  I r o i l  ramplo(r1 and 
olovatod contaminant lovola u i t h  significant 
potont ia l  f o r  vor t i ca l  d g r a t i o n  dotoctod in P b s o  
1 groundvator a a q l o . )  

(Clovatod morals proaont 

C h ~ r a c t o r i a o  M t U Y O  rad dolhOat0  OXtOnt of 

a 

14~1usP]v11~OOO:TO4~4/1449/16 

Sourco: ecology and tno i roawnt ,  Inc., 1992. 
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Location 
Rot oronco 
numbor Location Rationale 

001 L o w  xylonos and high motals and phenol II s-cn Charactotiaa full spoctrum of 
concontrations dotoctod in Phaso I flurrl potontial contaminant8 (analytical 
tOmpOrOFy woll Tn206; high TRPH concon- 
tration dotoctod in Phaso I soil 
boring B206. (analytical suit. E). 

suit. A ) .  Support potontial sit. 
comodiatioa planning activitios 

Hotals, TRPHS, VOCE, and DNAs at. 
only concorn horo. 

002  High chromium and low xylono concon- 
trations dotectod in Phaso I tomporary 
woll Tn208; low PAH coneontrations 
dotoctod in Phase I s o i l  boring B208 .  

0 

SOW-CW A,F Charactorito full spoctrum o t  
potontial contaminants (analytical 
suit. A ) .  Support potontial sit. 
romodiation planning activitios 
(analytical suit. r ) .  

Hotals, TRPHs, VOCs, and BNAs aro 
only concorn hot.. 

Sow-PbJ B 

Charactorito full spectrum of 
potontial contaminants (analytical 
suit. A ) .  Support potontial sit. 
remediation planning activitios 
(analytical suit. I). 

Charactoriro full rpoctrum of 
POtOntiAl contaminants (analytical 
suit. A ) .  Support potontial sit. 
romodiation planning activitios 
(analytical suit. E). 

SOW-Cn A ,F  Charactoriro full spoctrur of 
potontial contaminants (analytical 
suit. A ) .  Support potontial mito 
romodiaton planning activitiom 
(analytical suit. I). 

1 4 ( ~ ~ P I U H 8 0 0 0 : T 0 1 8 4 / 1 4 5 1 / 1 0  

Koy at ond of tablo. 



Samplinq Samplob Analyticai 
Protocola VR.. suit. ( a  I Analytical Rational. 

003 Hiqh motalr concontrationr dotoctod r 
in Pharo 1 tomporary woll 'Iw213; hiqh 
PAH and phon01 consontrationa dotoctod 
in Pharo I soil borinq 8213.  

004 High chromium, VOCa and phonolr concon- 0 
trationr dotoctod in ?ham. I tomporary 
uoll lW209; high TRPH eoncontrationr 
dotoctod in Pharo I roil boring. 

SGI8-W I Wotalr, TRPtla, VOCS, and DIU. aro 
only ~oncotn boro. 

IOV 

S-CB 
(AUT) 

Sair-PU 

A,? CharaCtOCl80 full rpOCtCU Of 
potoatial contamlaants (analytical 
multo A ) .  Support potontial sit. 
romodiation planning activitioa 
(analytical ruito ? I .  

~haractoriro cull rpoctrum or 
potoatla1 contaminants (analytical 
multo A ) .  8upport potontial alto 
romodlatlon planning activltior 
(analgtlcd 8 d t O  I). 

mtala, ZIInr, vocr, and UAI or. 
only concorn bot.. 

cbaractoriro Lull apoctrum or 
potontial coataminaatr. 

Rotala, ZIPWr, Vocr, and U u a  ar0 
only COIICOCII bot.. 

chacaat~ri~o cui1 rpo~ttum or 
potontial contaminants (analytical 
multo A ) .  support potontial alto 
romodiation planninq activitha 
(analytical ruito ? I .  

Koy at ond of tablo. 



tocation 
Roto r onco 
numb. r Location national. 

Sampling Samplob Analyticah 
Protocola Typos Suit. t s ) AnalytiCA1 Rationale 

005 High metals concontrations dotoctod 
in Phaso I tomporary woll TW172. 

L 

b 
I 

rg 
I- 

006 High chromium concantration dotoctod 
in Phaso I tomporary woll TW193. 

Q 

0 

SGU-PW B Metals, TRPUs, WOCs and ORAS are 
only concorn hero. 

IGW A,I . C I I ~ ~ ~ C ~ O C ~ X O  tuii ~ p ~ c t r u m  or 
potential contaminants (analytical 
suit. A ) .  Support potential mito 
remodiation planninq activities 
(analytical suit. I). 

Saw-PW 

IOU 

SGW-CU 

~ b a c a c t ~ r i ~ ~  ruii ~ p ~ c t c u m  or 
potential contaminants (analytical 
auito A ) .  Support potential aito 
rondiation planning activities 
(analytical suit. I). 

chacact.rix. full spoctrum of 
potontial contaminants (analytical , 
suit. A I .  Support potontial sit. 
romodiation planning activities 
(analytical suit. I). 

Metals aro only concern hero. 

Charactoriro full spoctrum of 
potontial contaminants (analytical 

romodiation planning activities 
(analytical suit. I). 

potontial contaminants (analytical 
suit. A ) .  Support potential site 
tomodfation planninq activitios 
(analytical suite E). 

suit0 A ) .  Support potential Sit0 

CharACtOCiKO full SpOCtrUB Of 

C b a r a c t ~ ~ i r ~  f u l l  SpOCtrUB Of 

Suit. A ) .  Support p0tOnti.l Sit0 
potoattal contaminants (analytical 

romodiation planning activities 
(analytical suit. I). 

14[tUSPlUH8000:T0484/1451/10 

Koy at ond of tablo. 
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EJ 
0 

tocatlon 
Roforonco 
l u ~ b o  r tocatlon Rationah 

Sa~pling Samplob Analyticat 
Protocol' VP.# Sultolr) Analytical Iationalo 

007 nigh TIOW concontratlonr dotoctod C 
in Char. I roll borln9 0191. 

~ ~~ ~ 

sow-ow C notal. ar0 only concorn horo. 

IOU 

S-PB 

sm-cu 

008 High chromium concontratlonr dotoctod D Mw-cy 
ln temporary u.11 WlM. 

SOY-w 

009 High chromium concontratlon dotoctod A SOII-CY 
in Pharo I tomporrry woll M155.  

A,? Char@CtOClrO Cull rpOctr\u Of 
potontlal contaminants (anrlytical 
suit. A ) .  Support potontlrl alto 
romodlation planning actlvitlos 
(analytical rulto I). 

C 

A 

ChaK@CtOrirO full rpOCtCUD Of 
gotoatla1 oontsmlaanto (analytlcal 
multo A ) .  Support potontirl rito 
romodiation plannlng actIvitlor 
(analytical rulto L I .  

Hotah, TRIlIr, VOCr, and BNAr aro 
oaki concorn h r o .  

potontlal coatamlaaatr. 

potoatla1 contamlnaatr. 

Motalr ar0 only concora horo. 

Charactoris. f u l l  rpoctrum of 
potoatial coataminantm. 

CbaCBCtOrhO Lull  SpOCtrUm o f  

CharaCtOrll. cull rp.ctr\u or 

010 L O W  1,l-dlchloroothono and high ChroDlUD a I-CI A i  ch.raCtOrh cull r p ~ ~ t r ~ ~  or 
concontratlonr dotoctod in Pharo I (-1 pOtODtiBl oODtBDhlWlt# (raalytiCs1 
to~porrry uoll  M190.  multo A ) .  Support potontial rito 

roudlrtion planninq actlvltior 
(aaakytlcal ruito 8 ) .  

l4lNNP)uRtOOO:TO4t4/l45l/lO 

Koy at ond oC tablo. 



Location 
Rofoconco 
nuabo r Location Rational. 

Saapling sample,, malytiC8& 
Protocola WR.. Suit. ( a )  Analytical Rational. 

I- * 
I 
N c 

011 High aotals concontrations dotoctod 
in Phase I tampormy woll TW145. 

D 

012 High chcomiua and VOC concentrations 0 
dotoctad in Pharo X tompocacy woll  TUZ26. 

SOW-CW A, cbacactoriso f u l l  apoctru~ of 
potontiat contominanta (analytical 
auito A ) .  Support potontial aito 
remodiation planning activitios 
(analytical auito I). 

SOW-PW 

IGW 

SOW-CW 

scw-PW 

9-CB 
( A m )  

SGW-CW 

Hotalr, TRPHs, VOCa and BNAs are 
only concorn horo. 

Charactoriro f u l l  apoctrum of 
potontial contaminantr (analytical 
suit. A ) .  support potontial sit. 
roaodiation planning activitioa 
(analytical suit. I). 

Charactorizo f u l l  apoctrua of 
potontial contaminantr (analytical 
auito A ) .  Support potontial rite. 
roaodiation planning activitioa 
(analytical auito E ) .  

notala, TRPHa, VOCa, and B M a  aro 
only concorn hoe.. 

Charactoriro f u l l  apoctrua of 
potential contaminanti (analytical 
auito A ) .  Support potontial aito 
ro~odiation planning activitios 
(analytical auito E ) .  

Charrctoriro f u l l  apoctru~ of 
potontiat contaminantr (analytical 
auito A ) .  support potontiel aito 
romodiation planning activitios 
(analytical auito I). 

SOW-PW B Hotalr, TRPHs, VOCa and BNAs aro 
only concern hero. 

Key a t  and of t a b l e .  



cI1 
P 
I 
h) 
h) 

Location 
RoLoronco aamplinq aarglob Analyticat 
~UDLW Location Rational. Protocola m o r  suit.(r) malytical Rational. 

013 Hiqh ..tal. and VOC concontrationr 0 
dotoctod in Pharo I tomporary uol l  zW151. 

014 Hiqh ..tal. concontrationr dotoctod 
in Pharo I tomporary uol l  Twl40. 

D 

IOW 

row-ow 

IQW 

~~ ~~ 

A, I Chatactoriwo lull mpocttum ol 
potontial contominantr (analytical 
suit. A ) .  support potoatlal alto 
romodiation plrnninq activitior 
(analytical ruito I). 

B 

A , ' I  

A 

C 

A,g 

Chrtrctorim tu11 rpoctrum or 
potoatlal contamiaantr (analytical 
multo A ) .  auppott potontial rito 
romodiation plaaninq activitior 
(analytical multo E l .  

Charastoria0 tu11 BpOCtCU8 O r  
potoatial contaminaatr (analytical 
ruito A ) .  aupport potoatial nit. 
roudlation plrnnlnq actlvitior 
(analytical ruito ? I .  

Metalr, TlPHr, VOCr, and DNA. aro  
only CO~COCII hot.. 

Chacactariso Cull mpootrum or 
potoatial contrminanta (analytical 
ruito A ) .  Support potontirl alto 
romodiation plannlnq activltior 
Ianalytical multo I). 

c~atactoriao cull sp~ctrum or 
potontlal contaminants. 

Hotrlr, TRPHr, VOCr and BNAa aro 
only coa~ora hoc.. 

015 Hiqh motala concoatrations dotoctod a-ca charactoriwo lull rpoctrum ol 
in Phrro I tomgoracy uo l l  Tw169. (WJ potontirl contaminantr (anrlytical 

muito h ) .  aupport potontirl rito 
romodhtion planninq activitior 
(analytical auito E ) .  

14l~Pl~~000:T0404/14~1/10 

Koy a t  ond of tablo. 
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?&la 14-4 (Coat.) 

Location 
Ua f aranca 
n u d a  r Location Rational. 

Sampling sampla,, A n a l y t i c a l  
WP.. suit. (s I C  A n a l y t i c a l  Rational. Protocola 

016 High chcomiun concantration datactad A 

017 High chroniun concantration dotactad A 

i n  Phasa I tamporary wall fwl68. 

i n  Phasa I tanporary wall TW167. 

018 High notals and low VOC concantration H 
datactod in Phasa I tanporary wall TWL64; 
high load and phanolm concantrations 
datactod i n  Phasa I soil boring 8164. 

SOW-CW A,? Charact.riaa fu l l  spactrun of 
p o t a n t i a l  contar inants ( a n a l y t i c a l  
a u i t a  A ) .  Support p o t a n t i a l  s i t .  
ranadiat ion planning a c t i v i t i a s  
( a n a l y t i c a l  a u i t a  I). 

SGU-PW 

IGW 

SOW-CW 

SGW-CU 

A 

A 

natal., TUPXa, VOCa, and BnAs ara 
only conearn hara.  

Charactar i ta  f u l l  spactrun of 
p o t a n t i a l  contaminanta ( a n a l y t i c a l  
a u i t a  A ) .  Support p o t a n t i a l  s i t .  
ramadiation planning a c t i v i t i a s  
( a n a l y t i c a l  sui t .  I). 

Charactar ira Cull spactrun o f  
p o t o n t i a l  contaninants. 

Charactarixa f u l l  spactrun of 
p o t a n t i a l  contaminants. 

Charactar ira Cull apactrum of 
p o t a n t i a l  contaminants ( a n a l y t i c a l  
suit.  A ) .  Support p o t o n t i a l  s i t .  
ramadiation planning a c t i v i t i a a  
( a n a l y t i c a l  a u i t a  E). 

n a t a l s ,  TRPWs, VOCa and BnAs ara 
only concarn hac.. 

Charactar ira f u l l  spactrum of 
p o t a n t i a l  contaninants ( a n l a y t i c a l  
suit.  A ) .  Support p o t a n t i a l  s i t .  
ranadiat ion planning a c t i v i t i a s  
( a n a l y t i c a l  sui t .  r ) .  

14(~~P)UHDOOO:TO4D4/14S1/10 

Kay a t  and of t a b l a .  



tocation 
IoCoronco 
nurbo c Location Rational. 

Sasplinq sarplo Analytica& 
Protocola T y p o 2  SUit.(S) Analytical Rationrlo 

019 High motalr concontrationr dotoctod C 
in ?hark I tomporary v.11 W156; hiqh 
TRPH and PAI concontrrtionr dotoctod in 
Pharo I r o i l  borinq 8156 

020 High load concontration dotoctod in 
Pha.0 I tomporary woll TWll2; hiqh 
load coneontrationr and low TRPH and PAU 
concmntrationr dotoctod In Pharo I roil 
boring 8112. 

a 

Sow-PW B Motalr, TRPWr, VOCm and BWAr aro 
only ~ o n ~ o r n  hoc.. 

IQV 

S-CB 

A,? c h ~ a c t ~ ~ i ~ ~  cui1 ?POC~CUD o t  
potontial contaminantr (analytical 
multo A) .  Support potontiel rito 
romodirtion planninq activitior 
(analytical suit. F). 

A.C Charactoriro Cull rpoctrum of 
potontial contaminant. fraalytical 

romodiation planninq activitior 
(analytical wit. E). 

Notal., =Ma, V W r ,  and DNA# aro 
only  onc corn boro. 

potontial contaminants. 

cbrractoriro Cull rpoctrum ot 
potontial contamlnaatr (analytical 
auito A ) .  Support potontial sit. 
romodiation planning rctivltior 
(malyticrl multo I). 

cbrractoriro Cull rpoctrur ot 
gotonth1 contaminaatr (analytical 

romodiation plannit19 activitioo 
(malytical multo f ) .  

Suit0 A) .  Support pOtOati.1 Sit0 

ChrCaCtOCi80 full SpOCtCU Of 

8UAtO A). Support got0rtA.1 8itO 

SW-W 8 Motalr, TlPllr, VOCi, and BNA. aro 
only CO~COCII  hero. 

Koy at ond o f  tablo. 
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Location 
Roforonco 
nu~bo c location Rational. 

021 nigh motala concontrationa dotoctod H 
in Pharo I tomporary woll TW203; high 
!.ad. TRPl and PAW conc~ntrations dotoctod 
in Pharo I soil boring 8203.  

IQU A i r  Charactori.. Cull sp.ctrum o f  
potontial contaminants (analytical 
muit. A ) .  Support potontial sito 
romodiation planning activitios 
(analytical suit. r ) .  

I 

022 High P M  concontration dotoctod in 
Phaso I tomporary w.11 TW118: high 
PMI and phonolr concontr8tions dotoctod 
in Pharo I roil boring 0118. 

r 

Charactoriro Cull spectrum of 
potontial contaminants (analytical 
suit. A).  Support potontial sito 
romodiation planning activitios 
(analytical suit. E ) .  

notah, TRPHa, VOCs and BlAs ar. 
only concorn hero. 

charactorir. f u l l  sp.ctrum of 
potontial contaminants (analytical 
suit. A ) .  Support potontial sito 
romodiation planning activitios 
(analytical suit. r ) .  

notala, TRPHa, VOCS. and BNA. ar. 
only concorn hot.. 

charactorir. f u l l  spoctcum of 
potontial contaminants (analytical 
suit. A) .  Support potontial sit. 
rerodiation planning activitioa 
(analytical suit. ?). 

S-CB charactorir. t u l l  sp.ctrum of 
( A M )  potontial contaminants (analytical 

wit. A ) .  Support potontial sito 
romodiation planning activitios 
(analytical ruito E). 

s-PB B. f¶otalr. TRPHa. VOCs, and BlAs aro  
( A m )  only concorn hoc.. 

Koy at ond of tablo 



c. 
P 
I 
N ut 

Location 
Rotoronco 
Nu&. r Location ~ationalo 

Sampllnq samplob Analytlcat 
Protocola tY0.m SUit.(B 1 h a l y t l c a l  Rational. 

023 Rlqh phonolm concantration dotoctod in c 
Phama I moll boring 0114. 

014 Hlqh load concontratioar dotoctod in A 

025 Hlqh TROW and PAH concontrationm C 

Pharo I tomporary uol l  TUIl6. 

dotoctod in  Cham. I moll boring 1129. 

SGW-Cy A Charactorlxo full mpoctrur of 
potontlal coatamlnantr. 

only concorn horo. 
SOW-Ow B ?lotalm, TRPtlr, VOCm, and BUA. aro 

s-CB A,C ' c~~ar.ct~rir~ ruii rp~ctrur oc 
t A n J  potential coatamlaaatr (aaalytlcal 

muit. A J .  Support potential mlto 
rorodlatloa planalnq activltior 
(analytical aulto I). 

s-PB 
IrUrr) 

SOW-CW 

I 

A,? 

A 

A,E 

?lotalm, TRPRm, VOCm and BNAm aro 
only concorn hoc.. 

potontirl contaminantr (analytical 

romodlatlon plaaninq actlvltlor 
laarlytlcal multo PJ. L 

charactorlro lull apoctrur of 
potoatial contaminantr. 

CLI.raCt.ri8. lull rpoctrur of 
potoatla1 contaminants (aarlyticrl 

romodlatlon plaanlnq actlvltiom 
(aaalytlcal rulto a ) .  

ch.r.~t~ri~~ ruii ap.ctrur oc 

muit0 A ) .  8UppOtt potOati.1 Bit. 

BUlt. A ) .  Support pot.nti.1 rite 

a-Po 0 Motalr, TRPlr, VOCs and UAm at0 
(M) only concorn hoc.. 

8OW-CW A charactorlro lull mpoctrum of 
potontlal contamlnantm. 

Eoy at ond of tablo. 



location 
RoCoronco 
19u.b. r Location Rational. 

026 Lou dioldrin and low load concontrations C S-CB A, E Charactorixo full spoctrum of 
dotoctod in Phaso I tolporary woll TW131; [ A m )  potontial contaninants (analytical 
high P M  and phonols concontrations suit. A ) .  Support potontial sit. 
dotoctod in Phaso I soil boring B 1 3 1 .  rorodiation planning activitios 

(analytical suit. E). 

0 2 1  High load concontration dotoctod in B 
Phrso I torporaty woll TW133: high 
TRPH concontrations dotoctod in Pharo 
I s o i l  boring 8133. 

028 High TRPH, PAtf and phon01 concontrations C 
dotectod in Phaso I soil boring 8135. 

Sow-CW 

s-CB 
( A m )  

Motals, TRPHs, VOCr, and BNAs aro 
only concorn hoc.. 

Charactorixo full spoctrur of 
potontial contaminants (analytical 
suit. A I .  Support potontial sit. 
comodiation planning activitios 
(analytical auito F). 

Charactorixo full spoctrun of 
potontial contaminants (analytical 
ruito A ) .  Support potontial sit. 
rorodiation planning activitios 
(malytical suit. E ) .  

Charactorixo full spoctcun of 
potontial contaminants. 

charact~ri~. tuii S ~ O C ~ K U I U  of 
potontial contaminants (analytical 
suit. A ) .  Support potontial sit. 
romodiation planning activitios 
(analytical suit. E). 

S-PI B Motals, TRPHr, VOCs, and B1As aro 
( A m )  only concorn horo. 

SOW-CW A charactorixo Cull spoctrum of 
potontial contaminants. 

l4(lrAsPIUH0000:T04~4/1451/10 

Koy at ond o f  tablo. 



Location 
Roto ronco 
luobm c Location Rationah 

Sompling samplob Analyticai 
Protocola +yp- Suit. (s ) Analytical Rationah 

029 t o w  chlorobonsono and high load concon- a I-CB Charactoriao Cull spoctrum oC 
trationr dotoctod in Pharo I tomporary (W) potontial contaminants (analytical 
wmll TU137; high load and TRPR concon- 
tratioar dotoctod in Pharo I s o i l  
borinq 8137. (analytical suit. I). 

auito A ) .  Support potoatial sit. 
roudiation planninq activitior 

0 30 liqh h a d  concontration dotoctod in 
Phasm I tomporary woll TW139; high 
TRPH concontration dotocted in Phaso 
I soil boring B139. 

H 

SOW-CW 

sowow 

IOV 

Charactoriso Cull spoctrum OL 
potoatial coataoiaaatr (aaalytical 
multo A ) .  Support potoatial sitm 
rordiatioa planning activitios 
(analytical muit. F). 

notal., TnPIr, VOCs, and BWAS aro 
only concorn hoc.. 

~ h a t a c t ~ r i ~ ~  mi ~ p ~ c t r ~  OL 
potontial cootamioantr (analytical 
multo A ) .  8upport potortial sit. 
reudimtioa planning activitior 
(analytical suit. I). 

A,L . ~ h a r a c t ~ r i s ~  m i  spoctrum oc 
potoatial coataoiaantr (analytical 
suit. A ) .  Support potoatial sit. 
coudiatioa planning activitior 
t.aalytic.1 suit. I). 

cbaractoriso Lull spoctrum or 
potontial coataminanta (analytical 
suit. A).  Support potontial sit. 
romodiatioo planning activitior 
(analytical suit. r ) .  

saw-Pw 8 notalr, TIPIIS, VOCr, and OMAS a10 
only concorn hoc.. 

14(I(~PJvR~000:104~4/11$1/10 

Koy at end of tablo. 



Tablo 14-4 (Coot.) 

Location 
Ratoronco 
Ilumbo c Location Rational. 

Sampling Samplob Analyticai 
Protocola tgpoa Sui to ( a ) Analytical Rational. 

031 High motala concontrationr dotoctod in E 
Phaso I tomporary woll TWl40; high load 
and low DAH concontrations dotoctod in 
Phaso I roil boring 8140. 

032 High load and phon018 concontrations 
dotectod in Phaso I tompocary woll 
~ ~ 2 0 5 .  

A 

LOW A,? Cbaractoriro full apoctrur of 
potontial contaminants (analytical 
auito A ) .  Support potontial sit. 
romodiation planning activitioa 
(analytical auito ?). 

Son-CW A 

SOW-PW C 

Charactmriro full spoctrum of 
potontial contaminanta (analytical 
suit. A ) .  Support potontial sit. 
romodiation planning activitios 
(analytical auito E). 

Charactorixo full spoctrum of 
potontial contaminants. 

Hotals, TRPHs, VOCS and BNAs aro 
only concorn hoc.. 

Charactoriao full spoctrum 
potontial contaminanto (analytical 
suit. A ) .  Support potontial aito 
romodiation planning activitios 
(analytical suit. E). 

Hotals. TRPHs, VOCS, and BMAs aro  
only concorn hot.. 

Ch.raCt.CiX0 full SpOCtCUB Of 

Suit. A) .  Support pOt*nthL Sit. 
potontial contaminants (mnalytical 

romadiation planning activitios 
(analytical suit. ? I .  

033 High chromium concontration dotoctod in A SOW-CW A Chacactorir. full spoctrum of 
Phaso I tomporary woll TWO02. potontial contaminants. 

Key at end of tablo. 



Y 

*. 
I w 
0 

Location 
Rotoronco 
UUBbO C Location RatiOnbh 

Sampling Samplob Analyticat 
Protocol4 WP.0 sui to( a ) 

034 Wiqh ntala concontrationr dotestod in c I-CB A,E CbaraCtOrf8. full OpOCtCUB Of 
Phaao I tOBpOrary woll  TWOOS; high PAH ( A m 1  potontial c~ntaminantr (analytical 
concontrationr dotoctod in Pharo I roil 
boring BOOS. romodiation planning activitior 

muit0 A ) .  Support potoatirl .It. 

Irnalytical ruito t) .  

035 High load concontration dotoctod in B 
Phaso I tOBpOCary w.11 W 0 7 ;  low DAH 
concontrationr dotoctod in Pharo I soil 
borinq B007. 

036 High mota10 and low PAW concontratioar A 
dotoetod in Pharo I to~porary woll zyOO9. 

037 High PAH concontration dotoctod' in C 
Pharo I roil boring B o l l .  

I-CB 
(WI 

Soy-cw 

A 
4 

A 

notah, TRPHS, vocr, and BIUO a t 0  
only concorn horo. 

Cbaractoriso Cull rpoctrur OC 
potontial contaminanto. 

Chacactoriso Cull rpoctrum of 
potontial contamiaaatr (analytical 
ruito A ) .  Support potontial rito . 
rowdiation planning activithr 
(analytical multo I). 

Charact.rir0 Cull rpoctrum or 
potontial conta~inaatr. 

Char.ct.ris0 Cull rpoctrur or 
potoatial contamiaants. 

potoatial coata~inaatr (analytical 
muit. A ) .  Support potontial sit. 
romodiation planning activitior 

CkaCaCtOCi80 OpOCtCUm Of 

(MalYtiCAl Suit0 I). 

s-PB a Hotah, TRWa, VOCr, and IUAr aro 
(-1 only concorn hot.. 

SOU-CU A chrraCtOCiS0 CUI1 OpOCtCUB Of 
potontial contaminants. 

14(W~P~UHIOOO:T04~4/14~1/10 

Koy at ond o t  tablo. 



Table 14-1 (Coat.) 

Location 
Roforonce 
Number location Rational. 

Sampling sample,, Analyticat 
Protocola Tyg- SUit.(S) Analytical Rationale 

038 High motals concontrationr detectod in H S-CE A,E Charactarise full rpectrum of 
Phase I tomporary woll W l 4 ;  high load, ( A m 1  potontial contaminants (analytical 
TRPH, and PAH concontrations datocted in ruito A ) .  Support potontial sit. 
Phaae I soil boring 6014. romodiation planning activitior 

(analytical suite 5 ) .  

039 High load and PAH concontrations H 
dotoctod in Pharo I soil boring 8016. 

SOW-PW 

IOU 

a 

A . r  

Metals, TRPHr, VOCs, and BNA. are 
only concotn hero. 

charactoriso full rpoctrum, of 
potential contaminantr (analytical 
suit. A ) .  Support potontial site 
romodiation planning activities 
(analytical suit. r ) .  

Hotalr, TRPHs, VoCr ,  and ENAS are 
only concorn here. 

Cha~actociro full rpectrun o t  
potontial contarinantr (analytical 
suite A ) .  Support potontial site 
comodiation planning activitier 
(analytical ruito rt .  

Characterire full rpectcum of 
potontial contarinantr Ianalytical 
ruito A ) .  Support potontial rito 
remodiation planning activities 
(analytical ruito E). 

Hotalr, TRPHs, VOCs; and ENAr are  
only concern hero. 

Charactoriro f u l l  spoctrur o t  
potontial contaminantr (analytical 
ruito A ) .  Support potontial rite 
r08Odi8tion planning activities 
(analytical suit. r ) .  

Koy at ond of tablo. 



Location 
Io for onco 
Uumbo r Location Rational. 

Sampling Sample,, Analyticah 
Protocola WP.. Suit.( I ) Analytical Rationah 

0 4 0  Hiqh motals concontrrtionr dotoctod in D 
Pbaro I tomporary woll TUO10: low PAM 
concontrations dotoctod in Phaao I soil 
borinq I ) O l I .  

t-a 

0 4 1  L o w  PAH concontration dotoctod in Phase A 
I tomporrry woll nrO22. 

0 4 2  L o w  PAll concontration dotoctod in Pharo A 
I tomporary woll T W 2 4 .  

0 4 3  High chromium concontration dotoctod in A 

0 4 4  L o w  1,1-dichlocoothano concontration a 

Phaso I tomporary woll Two26. 

dotocted i n  Pbaro X to~porary uoll  m 3 0 .  

SQY-Ow I) Motalr, TRPHs, VOCs, and BUAs aro 
only concorn hoc.. 

XOW 

Sow-CW 

SQY-CW 

Sow-CW 

8-CB 
(Awr) 

A,P Charactoriro full rpoctrum of 
potontial coatamlnantr (analytical 
ruito A).  8upport potontial alto 
romadiation planning activitior 
(analytical ruito ?). 

A 

A, 

Charactori80 Cull rpoctrum of 
potontial coatamlnantr Ianalytical 
suit. A) .  support potontial rito 
cordiation planning activitior 
trnalytical multo E ) .  

Charactorim Cull apoctrum of 
potoatlal coatamlnaatr. 

Charactorlro full rpoctrur of 
potontial contamlnantr (analytical 
suit. A ) .  8Uppoit potontlal sit. 
romodirtion planning activitior 
Ianalytical suit. I). 

potoatlal contrmtnants. 

Charactoriso tu11 rpoctrum of 
potontirl contaminanti. 

chaCaCtOri80 full OpOCtrUB Of 

ch.eaCtOri80 f u l l  8pOCtCucl O f  
potontial contamlnantr (analyttcal 
multo A ) .  support potontial sit. 
tomodlation planning activitios 
(analytical ouito E ) .  

Koy a t  end o f  trblo. 



a a. 
Tablo 14-4 (Cont.) 

Location 
Roforonco 
Nurbor Location Rationalo 

Sampling Sa.plob Analytical 
Analytical Rational. P rot  ocol m a s  suit.( r jC 

045 High load concontration dotoctod in 
Phase I tODpOCaCy W.11 TW106. 

A 

046 

0 4 1  

0 4 8  

High lead concontration dotoctod in A 

High load concontrations dotoctod in A 

Phaso I torporary u o l l  TtflOS. 

Phaso I tomporary u o l l  Ttf103. 

Lou 1.1.1-trichlocoothano concontration II 
dotoctod in Phaso I torpocary v o l l  Tw107; 
low PM1 and high phon01 concontrationr 
dotoctod in Phaso I soil boring 8107. 

~~~ 

SGw-Cw A,? Charactoriro full rpoctrur o f  
potential contaminants (analytical 

romodiation planning activitios 
(analytical suit0 c ) .  

suit0 A ) .  Support pOtOnti.1 lit0 

SGW-Ow E 

SGW-CU A. 

Ch8CACtOCfrO full SpOCtCUm O f  

suit0 A ) .  Support pOtOntia1 Site 
potontial contsrinantr (analytical 

comodiation planning activitios 
(analytical suit. c ) .  

Chacactoriro full apoctrum of 
potontial contaminants (analytical 

romodiation planning actfvitios 
(analytical suit. I). 

Suit. A ) .  Support pOtOnti.1 Sit. 

SOW-CU A Charactoriro full SpOCtCUm of 
potontial contaminants. 

SGW-CW A Charactociro full spoctrum of 
potontial coatariaants. 

Motals, TRPIIs, VOCs, and ENA. aro  
only concorn horo. 

5-PE 8 
( A w l  

14[ffAsPIUH800O:TO484/14S1/10 

Koy at ond of tablo. 



Y * 
I w 
f .  

Locat ion 
RoCoronco 
WUDb. r Location Rational. 

Sampling Sa.plob AnalyticaC 
Protocola +yp.a suit. ( a 1 Analytical Rational. 

049 L o w  PAll concontration dotoctod in Phamo I 
I temporary woll TUlS7t high TRPW 
concontrrtion dotoctod in 
Pharo I roil borinq 6197. 

OS0 High phonolm concontration dotoctod in C 
Phamo I roil boring 1199. 

SOW-CW A,? Cbaractorimo Cull mpoctrru oC 
potontial contaminants (analytical 
muit. A) .  Support potontial rito 
romodiation planning activitioa 
(analytical ruito f ) .  

saw-ow 

IQW 

S-PB 
( A W T )  

SW-CW 

Hotalr, TRPWr, VOCa, and BWA8 at. 
only coneorn hoc.. 

potontial contaminaatr (analytical 
rulto A ) .  Support potoatial alto 
r.modiation planning activitiom 
(analytical muito f ) .  

Cb~ractorimo Cull mpectrum oC 
potoatial oortrmiaantm (analytical 
suit. A) .  Support potontial mito 
romodiation planning activitior 
(analytical multo I). 

Charactorimo Cull apoctrum of 
potontirl contaminantm. 

Chrractorimo Cull mpoctrru oC 
potontial contaminmtm (analytical 
ruito A ) .  lupport potontial mito 
tomdiation planning activitior 
(analytical ruito 8). 

a ~ t a l ~ ,  -pas, voca, and 811~. aro 
only concorn hot.. 

ChaCactOCi80 Cull IpOCtCUB Of 

ChaCaCtOCiclO full SpOCtKUD Of 
potontial contaminantm (analytical 
multo A ) .  support potontial rito 
romodiation planning activitior 
(analytical ruito I ) .  

~ 

Key at ond of tablo 



Tablo 14-4 (Cont.) 

8- 
E 
I w cn 

Location 
Rof bronco 
Numbor Location Rational. 

Sampling samplob Analytical 
PC 0 t OCO 1. WP.. Suit0 ( 8 IC  Analytical Rational. 

051 t o w  dioldcin concontration dotoctod in B s-CB A, E CharaCtOriKO full SpOCtrU. Of 
Phaso I soil boring 8101. ( A m 1  potontial contaminants (analytical 

suit0 A ) .  Support potontial site 
romodiation planning activitios 
(.analytical Suit. E). 

052 

053 

054  

055 

High load and l o w  dioldrin concontca- B 
tions dotoctod in Phaso I tomporary w e l l  
TWlOO; low dioldrin concontration 
dotoctod in Phaso I soil boring BlOO. 

High load concontration datoctod in A 
Phaso I tomporary woll TWO98; low TRPH 
concontration dotectod in Phaso I soil 
boring BO98. 

High lead concontrations dotoctod in A 
Phaso I tomporary woll Tw220. 

High chromiua and low xylono concontra- 0 
tions dotoctbd in tomporary woll TW222. 

SOW-CW A Charactori~o full spoctrua of 
potontial contaminants. 

Charactoriro full spoctrur of 
potontial contaminants tanalytical 

romodiation planning activitios 
tanalytical suit. E ) .  

suit0 A ) .  Support pOtWIth1 sit0 

Chacactoriro f u l l  SpbCtrU. of 
potential contaminants (analytical 
suit. A ) .  Support potontial sit. 
romodiation planning activitios 
(analytical suit. C ) .  

SGW-CW A CharDCtOriKO full SpOCtCUD Of . 
potontial contaminants. 

SGW-CW A 

ChArACtOrirO full SpOCtrU. Of 
potontial contaminants (analytical 
suite A ) .  Support potontial sit. 
coaodiation planning activitims 
(analyticil suit. E). 

Koy at end O C  tablo. 



Location 
roCoronco 
numb. r tocation aationalo 

sampling Samplob Analyticat 
Protocola ?yP.r suit.(rl Ualytical Rational. 

I w 
OI 

charactoriio tu11 rpoctrum o t  
potontial contaminants (analytical 
ruito A ) .  lupport potontial rito 
romodiation planning activitior 
(analytical ruito ?). 

SOU-CW A,? 

OS6 High motalr concontrationr dotoctod in A 
Pharo I to.gorary uoll  M 9 3 ;  low TRPY 
and phon018 concontrationr dotoctod in 
Pharo I soil boring 0093. 

057 nigh load concontration dotoctod in C 
Phaao I tomporary woll TWOPI; hiqh TRPH 
and low P W  concontrationr dotoctod in 
Phaso I s o i l  borinq I 0 9 1 .  

sou-pv 

IOU 

IQY-CU 

notalr, TRPnr, VoCr, and INAS aro 
only concorn horo. 

ChaCaCtOCi80 m i  rp~ctrum o t  
potontial contaminantr (raalytical 
suit. A) .  8upport potontirl oito 
romodiation planning activities 
(analytical ruito ? I .  

CbarOCtOCi80 t u n  rpoctrum or 
potoatial contaminantr. 

~baractoriro tu11 rpoctrum of 
potontial contaminanto (analytical 
ruito A ) .  8upport potential oito 
rowdiation planninq activitios 
(mnalytical multo L). 

8-?8 notal., ?urn#, vocr, and MAo at0 
(AMI only ~oncocn hoc.. 

SOU-CU A cb.r.ct.r&8. tu11 mpoctrum or 
potuttial contarinanto. 

050 aiqk r t a l  and low PCI concontrations I I 4 8  A,I Cbaractoriro Cull rpoctrum o t  
dotoctod in Pharo I to~porary woll TWOS; (W) potoatiml contaminants (analytical 
low PAM concontration dotoctod in Pharo suit. A ) .  Support potontial rito 
I roil borinq 0005. romodiation planning rctivitior 

(analytical ruito El. 

l 4 ( ~ P l v l r 0 0 0 0 : ? 0 4 0 ~ / l 4 S ~ / l d  

Noy at ond of tablo. 



Tab10 14-4 ( C o l t . )  

tocation 
Roforonco 
numb. r Location Rationale 

Sampling sample,, ualyticat 
P to toe0 1. WP.. Suit.( 0) Analytical Pationalo 

059 

s-PB A ~haractoriro cull spoctrum or 
( A m )  potontial contaminanta. 

SOW-CW A # r  charactoriro full spoctrur of 
potontial contaminant. (analytical 
suite A ) .  Support potontial sit. 
romodiation planning activitios 
(analytical suit. r ) .  

SOW-PW A 

High Dotal concentrations dotoctod in H s-CB A,E 
Phaso I tamporary woll TW078; high load ( A w l  
and TRPH concontcations dotoctod in 
Phaso I soil boring 8078. 

s-PB B 
( A m )  

saw-CW A. r 

charactoriro .full spoctrur or 
potontial contaminants. 

chacactociro full apoctrum of 
potontial contaminants (analytical 
suit. A ) .  Support potontial sit. 
ro~odiation planning activitios 
(analytical suit. E). 

IiOtAh, TRPHa, VOCs, and BNAs aro 
only concorn hot.. 

charactoriro full spmctrum of 
potontial contaminant. (analytical 
suit. A ) .  Support potontial sit. 
romodiation planning activitios 
(analytical suit. I ) .  

l4otals. TRPHs, VOCs, and BNAs a t 0  
only concorn hoc.. 

Charactociro full spectrum of 
potontial contaminants (analytical 
suit. a). support potontial sit. 
romodiation planning activitios 
(analytical suit. r ) .  

Key at ond of tablo. 



Location 
RoCoronco 
Numbo c Location Rationrlo 

Sampling SampLo malyticat 
Protocol' w p a r b  ~uito(r) Analytical Rationalo 

060 High load concontration dotoctod in 1 5 4 1  A. r ~haractoriro cull rpoctrum or 
Pharo I tomporaty woll 'Iwo79; low load (M) 
concontration dotoctod in Pharo I auito A) .  Support potontial sit. 
r o i l  boring 1079. 

potontial contaminantr (analytical 

romodlation planning activitior 
(analytical suit. E). 

061 High mota1 COnCOntrAtiOnr dotoctod in 1 
PRaro I temporary uo l l  W 8 1 ;  hlqh load 
concontration dotoctod in Pharo I roil 
boring 8011. 

SQW-CU 

aow-cy 

P 
I w 
0 

062 High mota11 and ttaco PCI concontrationr I 
dotoctod In Pharo I tomporary voll ' Iwol2; 
high load and TRPll concontrations and low 
PCB concontrrtionr dotoctod in Pharo I 
soil borinq 1082. 

a-CI 
(-1 

1 

A,? 

ctaaractoriso cull apoctrur or 
potontial contaminants. 

C h ~ C t O C i 8 0  t u u  s p o c t r ~  or 
potontial contaminants (analytical 
suit0 A ) .  Support potontial alto 
romodiation planning actlvitior 
(analytical multo I). 

potontial contaminants. 

potontial coatrminaatr (analytical 
ruito A ) .  Support potontial sit. 
romadiation planning actlvitlo8 
(analytical suit. I). 

htalr, TRPUr, V0Ca. and BMAa aro 
only concorn hoc.. 

charactoriso cull rpoctrum or 
potontial contaminantr (analytical 
suit. A) .  Support potontial stto 
romodlation planning activitior 
(analytical suit. ?). 

cbaCaCtOCi80 cull ~ p ~ c t r u r  or 

a ~ a C t O C i 8 0  cull rp~ctrur or 

SQW-IW 8 notah, TIPHa, VOCI, and B N A ~  aro 
only concorn hoc.. 

Koy at ond of tablo. 



Tablo 14-4 (Cont.) 

c. 
& 
I w 
\o 

Location 
Uof oronce 
numb. c Location Bationale 

063 L o w  load concontration dotoctod in B 
Pharo I tomporary woll TW016; low load 
and high TRPH concontrations dotoctod in 
Pharo I s o i l  boring 8016. 

. 

~~ ~~ 

IGW A, r charactoriro full apoctrum of 
potontial contaminants (analytical 
auito A ) .  Support potontial rito 
romodiation planning activitios 
(analytical suit. r l .  

Chacactoriso full apoctrum of 
potontial contaminants (analytical 
ruito A). Support potontial mito 
romodiation planning activitios 
(analytical auito E). 

064 High load concontration dotoctod in H 
Phase I tomporary voll TWO76; high load, 
TRPH, and PAH concontrations dotocted in 
Phase I soil boring 8076. 

saw-cn A 

SOW-CW A , r  

SGW-PU B 

IGW A. r 

Charactoriro full spoctrum of 
potontial contaminanta. 

Charactoriro full spoctrur of 
potontial contaminants (analytical 
auito A ) .  Support potontial sit. 
romodiation planning activitios 
(analytical auito E). 

Metals, TRPHa, VoCa, and BnAs 810 
only concorn hoc.. 

charactoriro full apoctcum of 
potontial contaminants (analytical 
auito A ) .  Support potontial sit. 
romodiation planning activitios 
Ianalytical auito r l .  

Hotah, TRPHr, VOCa, and BRAS aco 
only concorn horo. 

Charactociro full spectrum of 
potontial contaminanta (analytical 
suit. A ) .  Support potontial aito 
comodiation planning activitioa 
(analytical suit. r l .  

l 4 I # ~ P I V H l O O O : T 0 4 1 4 / 1 4 5 1 / 1 0  

Koy at end of tablo. 



Locatlon 
Roto ronco 
Ilurbor 

~ 

tocation Rational. 
samplinq samplob Analytica& 
Protocola we- sui t o (  I I Analytical Ratlonalo 

065 t o w  load concontratioar dotoctod in I 5-CB A, C Chacactorixo full spocttum of 
Pharo I tomporary woll TWO74; hiqh load, (MI 
t R P l l ,  PAH and phon01 concontrationr rulto A ) .  Support potontlal rito 
dotoctod in Pharo I r o i l  borinq 0074. 

potoatial contaminaatr (analytical 

roudiatlon planninq activitior 
(analytical multo I). 

066 

067 

Hlqh utalr concontrationr dotactod in 
Pharo I to.porary woll -72; LOU load 
and hiqh TRPH concontrationa dotoctod in 
Pharo I r o i l  borinq B072. 

I 

wiqh load concontrationr dotoctod in n 
Pharo I tomporary woll l W 7 0 ;  hlqh load 
concoatration dotocted in Pharo I roll 
borinq 8070. 

notal., mPtls, VOCs, and 8NAa aro 
only concorn horo. 

~baractoriro tuii rpoctcum or 
potontirl contaminant.. 

notair, TIPIr, V W L ,  and BNAr a ro  
only concorn hoc.. 

5-PB 8 
( M I  

aow-cy A 

Sow-oW 8 

S-CB A,C Ebaractorlro lull rpoctrurr ot 
(-) potontial contamlnantr fanalrtlcrl 

ruito A ) .  Support potontial rito 
tomediation planning activitior 
(analytical rulto E l .  

I- PI  
(-1 

SOW-Cy 

Soy-Dw 

B Hotalr, TRPWr, VOCr, and W r  aro 
only con~orn hot.. 

A Cbaractorlco full rpoctrurr of 
potontial contamlnaatr. 

B Hotalr, tlP.8, VOCl, and DIU. aro  
only concorn boro. 

A, Charactori~o lull rpoctrum ol 
potoatlal contaminants (aaalytical 
rulto A ) .  support potontial alto 
romodiatlon planning activitior 
Ianalytlcal multo I). 

S-PB I Notalr, TRPHr, VOC8, and I N A r  a ro  
( A m )  only concorn horo. 

. 

Roy at ond o t  tablo. 



Location 
Rofoconco 
lumbor Location Rational. 

068 High load concontration dotacted in C 
Phaso I tomporary woll TU060: high load 
concontration dotoctod in Phaso I soil 
boring 8068. 

069 -High TRPH, xylono, PAH and phonol con- H 
contrations dotoctod in Phaso I tomporary 
well -63: high load, TRPH, VOC, PAH and 
phonol concontrations dotoctod in Phaso I 
soil boring 8063. 

SOW-PW 

IGW 

9-PI 
(AUT) 

SOW-CW 

9-CB 
IAWT) 

8 

A 

A,D ( 5  

wator 
tablo), 
E 

toot to 

S-PB 8 
(AUT) 

~ h a r a c t ~ i t ~  tuii S ~ O C ~ ~ U D  or 
potontial contaminants (analytical 
suit. A ) .  Support potontial sit. 
romodiation planning activitios 
(analytical suite F). 

Hotals aro only concorn horo. 

~haractorito tuii spoctrum of 
potontial contaminants (analytical 
suit. A ) .  Support potontial sit. 
romodiation planning activitios 
Ianalytical suit. ?). 

potontial contrminants (analytical 
suit. A ) .  Support potontial sit. 
comodiation planning activitios 
(analytical suito E). 

Hmtals, TRPHs, VOCs, and BNAs arm 
only concorn here. 

CharActoriXo Cul l  SpmCtrUD of 

Cha~.ct~rit~ full SQOCtrUD of 
potontial contaminants. 

charactoriro full SpOCtrUD of 
potential contaminants (analytical 
suit. A ) .  Hoot BCRA roquiromonts 
(analytical suit. D). Support 
potontial sit. rorodiatfon planning 
activitios (analytical suit. E). 

Hotals. TRPHs, VOCs. and 8NAs aro 
only concorn hoc.. 

1 4 [ N A S P ~ U H ~ 0 0 O : T 0 4 8 4 / 1 4 5 1 / 1 0  

Key at end of tablo. 



c 

f 
h) 

toeation 
Iotoronco 
Nunbor Location Iationalo 

Sampling bamplt malyticgl 
Ptotocol~ m o r  Suito(aJ Analytical Rational. 

070 t o w  load concontration dotoctod in C 
?haso I tomporary woll TWOLO$ high ?M 
concontration dotoctod in Phaso I moil 
boring 6060. 

071 High motalr and phonolr concontrationa I 
dotoctod in Pharo I tomporary uo l l  TWO57; 
high load and low ?AU concontrationa 
dotoctod in Pbaao I soil boring S057. 

IQW-CW A,? Charactoriso Lull rpoctrum oL 
potontial contaminantr (analytical 
suit. A I .  8uppott potontial mito 
romodiatioa planning activitior 
(analytical suit. r ) .  

s0W-w 

IQW 

A i  I 

notal., TROWS, VOCa, and DNA. a10 
only concorn horo. 

ChDC&CtOri#O full SpOCtrum OL 
potontial contaminantr (analytical 
ruito A ) .  Support potontial aito 
roudiation planning activitior 
(analytical ruito r I .  

Charactoriso Lull a p o c t r ~  oL 
potontial contamiaaats (analytical 
ruito A) .  Iupport potontial nit. 
roudiation planning activitior 
(analytical ruito I). 

I Motalr, TRPWa, VOCa, and UlAl aro 
only conc8rn hot.. 

potontial contaminantr. 

potontial contaminantr Iaaalytical 
suit. A ) .  Support potontial sit. 
roudiation planning activitior 
(analytical suit. I). 

A Ch8t&Ct.Ci80 tu11 SpOCttUB o f  

A e I  ~ h a r a c t ~ r i r ~  cui1 SpOCtrUB or 

#-?I I Motalr, tlPWa, VOCa, and SIAa aro 
(-1 only concorn horo. 

SQW-CW A CharaCtOriKO full SpOCtrU. Of 
potontial contaminants. 

Koy at ond of tablo. 



Tablo 1 4 4  (Coot.) 

c 
E 
I 
*. 
w 

,. . 

L o a  t ion 
Rot oronce 
nurbo c Location Rationah 

Sampling samplob Analyticah 
Protosola t y p o .  sui to( s) Analytical Rational. 

072 High load, PAH and phenol and low TRPH H 
and 1,l dichloroothano concontrations 
dotoctod in Phaso I tompocacy well TwOSI; 
high load, TRPH, PAH, and phonol concon- 
trations dotoctod in Phaso I soil boring 
BO58. 

073 High TRPH and PAH concbntrations 
detoctod in Phaso I soil boring 8055. 

C 

SGW-PW B Hetals, TRPHs, VOCs, and BNAs aro 
only concorn hoc.. 

S-CB A,E Characterism full spoctrum of 
( A w l  potontial contaminants (analytical 

suit. A ) .  Support potontial sit. 
romodiation planning activitios 
(analytical suit. E). 

Hotah, TRPHs, VOCE, and ONAS aro 
only concern horo. 

Charactoriso full spoctrum of 
potontial contaminants (analytical 
suite A I .  Hoot RCRA roquiromonts 
(analytical suite D). Support 
potontial sit. romodiation planning 
activitios (analytical suit. c ) .  

Hotals, TRPHs, VOCE, and BNAs aro 
only concorn horo. 

Charactoriso full spectrum of 
potontial contaminant. (analytical 
suite a). support potontial sfto 
romodiation planning activities 
(analytical suit. ti. 

Charactorim full spoctrum of 
potontial contaminants (analytical 
suit. A ) .  Support potontial sit. 
romodiation planninq activities 
(analytical suit. E l .  

S-PB B Motals, TRPHs, VOCs, and BNAs aro 
( A m 1  only concorn horo. 

Koy at end of tablo. 
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Tablo 14-4 (COnt.) 

Location 
ROC conco 
lumbar Location Rational. Analytical Rationalo t Protocol' T y p o 2  ' suit. ( 0  ) 

Sampling Samplo Analytic. 

076  

SOW-CW A , F  Charactorit. full apoctrum of 
potontial contarinanta (analytical 
auito A ) .  Support potontial mito 
romodiation planning activitios 
(analytical suit. r ) .  

SOW-Ow B 

IOU A. r 

High mo.tals and low VOC concontrationa H 0 - C I  
( A m )  dotoctod in Phaso I tompocacy wo11 mf046; 

high lead and TRPH and low PAH concontra- 
tions dotoctod in Phaso I soil boring 8046. 

S-PB B 
( A m )  

SOW-CW A # r  

notala, TRPHa, VOCs, and B M s  arm 
only concorn horo. 

Charactorita full spoctcum of 
potontial contaminants (analytical 
auito A ) .  Support potontial mito 
romodiation planning activitira 
(analytical suit. r ) .  

Charactorir. full spectrum of 
potontial contaminant. (analytical 
auito A ) .  Support potontial aito 
comodiation planning activitios 
(analytical auito E). 

Motah, TRPHs, VOCs, and BNAa aro 
only concern horo. 

Charactorito full apoctrum of 
potontial contaminants (analytical 
auito A ) .  Support potontial aito 
romodiation planning activitios 
(analytical auito r ) .  

notah, TRPHa, VOCs, and B%Aa are 
only concorn horo. 

Chatactorire full spocttur of 
potontial contarinanta (analytical 
auito A ) .  Support potontial mito 
romodiatian planning activitios 
(analytical auito r ) .  

Key at end of tablo. 



c 

L 
OI 

?dl0 14-4 (C-t.1 

aawlinq ~a.010~ Aaalyticq 
Protocola WP.. suit.(.) Analytical Ratioaalo 

077 Hiqh motah coacontrationr dotoctod in r 5-CB A, Charactoriro t u l l  rpoctrum oC 
Pharo I tODpOCaCy uo l l  W 4 8 ;  high load, (Mn) potoatial contaminmnta (analytical 
TRPH, and phon01 concontrationr dotoctod ruito A) .  Support potontial rito 
in Pharo I roil borinq B O O .  roudiation planninq activitior 

(analytical ruito E). 

078 M i q h  PAlt concontrationr dotoetod in 
Pharo I roil borinq 0045. 

C 

079 Yiqb TRPY and low PAM concontratioar , B 
dotoctod in Phrro I moil borinq 0044. 

B 

A 

A, 

Motrlm, =OW#, VOCs, rad B W  aro 
only concorn hoc.. 

Char.ct.rir0 lull rpoctruB oc 
potoatial contaminants (analytical 
auito A) .  Support potoatial sit. 
romodlation plrnainq activitiom 
(analytical ruito F). 

lhtalr, TRPWr, VOcr, and M a  a t 0  
only uoaeor~b horo. 

potoatirl contamiaaatr (analytical 
ruito A) .  Bupport petontial sit. 
roudiatlon planning activitior 
(analytical ruito E ) .  

Motala, ZIPHr, VOcr, and BHA0 ar0 
only CO~COCII hot.. 

Charactorfro Cull rpoctrum o l  
potontial coataminaatr. 

Chrractoriro lull rpoctrum o f  
potontial contamlnaatr tanrlytical 
suit. A ) .  Support potontial rito 
romodiation planninq activitior 
(analytical ruito E). 

charaCtOCiX0 full mpOCtrUB O f  

Koy at ond of tablo. 



Tab10 14-4 (Coot.) 

I- 
& 
I 
E. 
U 

Location 
Rof oronco 
Numbor Location Rational. 

Sampling Samplo (malytica! 
 protocol^ Typosb SUit.(S) Analytical Rational. 

080 High load concontration dotoctod in H 
Phaso I tomporary w.11 TW216; high load 
and PAH and low TRPH concontrations 
dotoctod in Phaso I soil boring 6216. 

0 8 1  Lou load And phonols concontrations C 
dotoctod in Phaso I temporary woll TWO42; 
high PMI and phonols concontrations 
dotoctod in Phaso I soil boring 6042. 

SQW-CW A Charactorir. full spoctrw of 

5-CB *,E Charactoriro Cull spoctrum of 
(M) potontial contaminants (analytical 

potontial contaminants. 

auito A ) .  Support potontial sit. 
romodiation planning activitios 
(analytical suit. E). 

s-PB 
(M) 

SOW-CW 

S-CB 
( A m )  

6 

Ir,r 

Hotals, TRPHs, VOCs, and SMa aro  
only concorn horo. 

Charactoriro full spoctrum of 
potontial contaminanla (analytical 
suit. A ) .  Support potontial sit. 
corodirtion planning activitios 
(analytical suit. I ) .  

Hotals, TRPHs, VOCs, and BNAs at. 
only concern hoc.. 

Chacactoriro Cull spoctcum of 
potential contaminants (analytical 
suite A ) .  Support potontial sit. 
romodiation planning activities 
(analytical suit. r ) .  

Charactoriro full spoctrum of 
potontial contaminants (analytical 
suit. A ) .  Support potontial sit. 
romodiation planning activitios 
(analytical suit. E). 

notal., TRPHa, VOCs, and BNAs aro  S-PB B 
( M l  only concmrn horo. 

Key at ond of table. 



L 

Locatlon 
notoronc~ 
NuDb. r Location national. 

ran-cw A Charactorlao Cull rpoctrum oC 

082 High h a d  and phonolr, and low chloro- 0 r - a  AI E Cbrractorlao f u l l  rpactrum o t  

potontlal contamlnrntr. 

bonaono and P M  concontrationr dotoctod (-1 potontlal contamlnantr (arrlytlcrl 
in Pharo I temporary woll WO40; high 
load and low Tn?M concontrationr 
dotoctod ln Pharo t r o l l  borlnq B040. 

aulto A) .  Support patontial sit. 
romodiation planning activftior 
(analytical rulto I). 

083 High DOtalB, V M ,  PAH, and low phonolr I 
concontratlonr dotactod in Pharo I 
tODPOrary woll W 3 4 :  hlqh phonolr and 
low load and O N !  coneontratlonr dotoctod 
in Pharo I roll boring B034 .  

w - m  

IaW 

r-• 
(-) 

8aW-CU 

B 

A l l  

~ h a r a c t ~ r i r ~  eu i i  S~OCLCUD or 
potontlal contamlnantr Irnrlytlcal 
aulto A). Support potontlal rlto 
romodiation planning rctlvltlor 
(analytical multo r l .  

notmh, TnMm, VOCr, and B I A .  ar0 
only concorn horo. 

Chrractorlro Cull rpoctrum o f  
potontial contaminanto (analytlcrl 
rulto A).  Support potontlal rlto 
ro~odlation plannlnq actlvltlor 
I.nrlytlc.1 oult. I ) .  

Cbaroctorlno Cull rpoctrum oC 
potontlal ooatrmlnaatr (analytical 
rulto A ) .  rupport potontlal rltr 
romodiation plannlnq rctlvltlor 
(rnalytlcal rulto I). 

HOtalo, TRPIIB, VOCr, and DNAs at. 
only concorn horo. 

Cbacactorirr f u l l  aprcttum O f  
gotonth1 contamlnantr tanalytlcal 
rulto a ) .  support potontlal rito 
romodiatlon planning actlvitlor 
(analytical rulto I ) .  

1 4 l ~ ? ~ ~ ~ 0 0 0 : T 0 4 8 4 / 1 4 5 1 / ~ 0  

Koy at ond o f  tablo. 



Location 
Rofoconco 
ltu8b.r Location Pationalo 

Samplinq Samplob Analytical 
Protocola ZyP.. sui to ( s 1 Analytical Rational. 

084 High load and low VOC and phon0111 con- G 
contrations dotoctod in Phaso I tomporary 
woll TW036; low load and TRPH concontca- 
tions dotoctod in Phaso I soil boring 
8036.  

0 0 5  High load and PAH, and low phonols con- D 
contrations dotoctod in Phaso I tomporary 
woll TW038; low load concontration 
dotoctod in Phaso I soil boring 8038. 

SOW-PW a Metals. TRPHs, VOCS. and aUAa at0 
only concorn horo. 

IOW A,? C h a r a c t ~ r i Z ~  full SpOCtrUD Of 
potontial contaminants (analytical 
suit. A ) .  support potontial sit. 
romodiation planning activitios 
(analytical suit. ? I .  

SGW-PW B 

IGW A,? 

SOW-CU A 

CharaCtOri60 full SpOCtrUm Of 
potontial contaminants (analytical 
suit. A ) .  Support potontial sit. 
co8odiation planning activitios 
(analytical suit. E ) .  

Charactoriro full spoctrum of 
potontial contaminants (analytical 
suit. A ) .  support potontial sit. 
romodiation planning activitios 
(analytical suit. ?) .  

notala, TRPHs, VOCs, and BNAs aro 
only concorn horo. 

CbaraCtOri60 f u l l  SpOCtrU8 Of 

Suit. A ) .  Support POtOnti.1 Sit8 
potontial contaminants (analytical 

romodiation planning activitios 
(analytical suit. t l .  

chaCaCtOri60 full SpOCtCUr O f  

potontial contaminants. 

SGW-PW B notals, TRPHs, VOCS, and BNAs at. 
only concorn hoc.. 

14[NASPl~8000:T0484/1451/10 

Koy at end of tablo. 



c 
P 
I cn 
0 

Locat ion 
Rotoronco , 

Bumbor Location Iationalo 
salpiinq samplab Analytica& 
Protocol' WP.. sui to( 1 Aaalytical Rationalo 

086 High matalr and PAHm, and low TRPn n I-CB A, Charactorimo tull rpoctrum o t  
concontrationm dotoctad in Phamo I ( A m )  potontirl contaminantm (analytical 
temporary w.11 W 3 9 :  high load TRPWr suit. A ) .  Support potontial rito 
and PAY concontrationr dotoctod in Phara 
X so i l  boring B039. 

coudirtioa planninq activltiom 
(analytical ruito I). 

SOW-CW 

sow-Pw 

IOU 

B 

A,? 

I 

A, 

Hotalr, TR?Hm, VOCm, and Bmm aro 
only con~orn bot.. 

Cbaractori80 full rpoetrum of  
potontial contaminantm (aarlytical 
muito A) .  Support potontial rito 
romodiation plmnninq activitioa 
fanalytical ruito ? I .  

Notah, tllmm, Oocm, and WAm aro 
only eomeora Lor.. 

Charactoriro t u l l  rpoctrum o f  
potoatiml contminaatr Iaaalytical 
multo A) .  8ugport potontial rito 
romodhtion plaaainq activitior 
(analytical ruito e ) .  

l 4 I ~ ? ~ u H O ~ O O : T O ~ O 4 / l 4 S l / 1 ~  

Koy : 

:Tho rationalor Cor oach sampling protocol at. prorontod in Tabla 14-3. 
Two oximting wollr in tho rito vicinity (OM11 and OHWt w i l l  a l r o  bo sarplod duriaq Pbaro XI f o r  analytical muito A (moo 
tab10 14-21. 
CPpocitic paramotorm includad within oach analytical multo aro prorontod in Tablo 14-2.  

S-CB - Soil ramplor from contra1 moil boring locatod at ?ham. I ramplinq location. 
$-PI - Soil mamplas from poriphoral moil borings oncircling Phamo I rampling location. 
A m  - Soil ramplor colloctod abovo tho wator tablo at tho tolloulnq intorvalm (B Id ) :  0 to 

to 10, 10 to I S ,  and IS to 20 toot. 
1.0, 1-01 to 2 . 1 ,  2 . 1  to 1, 5 

SOW-CW - Oroundwator ramplo from cantral shallow monitorinq woL1 locatod at Pharo I rampling ocrtion. 
SQW-PW Oroundwator ramplo CCOD poriphoral rhallow monitoring woll oncirclinq Pharo X rampling location. 
IOW - Oroundwator ramp10 from intormodiato monitorinq uol l .  
TRPllS - Total cocovorabla potroloum hydrocarbona. 
VOCS = Volatilo orgrnic compoundm. 
BNAS = Baro/noutral and acid oxtractablo organic CODpOUnd8. 
PAHS - Polynucloar aromatic hydrocarbons. 
RCRA 

Sourco: Ecoloqy and LnVfrOnD8nt. Xnc., 1992. 

m Rosourca Conrorvation and Ro,covory Act. 



with the three existing on-base deep supply wells [v i l l  be] sampled for 
analytical suite A [(see E & E 1992b)l. 
water table will be analyzed for Target Analyte List (TAL] metals). 

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 1992b1). 

(Soil samples collected below the 
These 

Table 14-2 indicates that one sample from each medium will be addition- 
ally analyzed for analytical suite D (Appendix IX parameters). 
should be noted that for these samples, suite A analyses will only be 
performed for parameters not encompassed by Appendix IX (e.g., gross 
alpha, beta, and gamma radioactivity). Furthermore, it should be noted 
that trip blanks will not be analyzed for the- full Appendix IX suite of 
parameters, but only 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. 

It 

As noted above, tables 14-3 and 14-4 provide specific rationale for 
prpposed Phase I1 sampling protocol and Phase I1 sampling locations and 
analyses, respectively. In selecting the Phase I1 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 I 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. 
the above and the extensive length of the sewer line, the proposed Phase 
I1 sampling program €or Site 36 is designed to achieve two objectives: 

Given 

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. 

14-51 

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



To satisfy the abve objectives, the eight Phase If sampling protocol 
illustrated on Figure 14-2 and described in Table 14-3 vere developed 

based on: 

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

o The contaminated rcdiudmedia (i.e., soil, groundwater, or 
both) . 

For example, if: 

o Only potential groundvater metals contamination vas 
detected at a Phase I location--only one Phase I1 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 I location--Phase I1 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 I location--a Phase 
I1 cluster of five soil brings, five shallov vells, and 
tvo intermediate vells is proposed to identify the 
source(s) and extent of contamination (protocol 8 ;  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. 
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. 
(particularly the peripheral soil boring and/or shallov vell samples 
associated vith protocol C through a) vi11 be analyzed for analytical 
suite A--pesticides and polychlorinated biphenyls vere almost completely 
8bsent in the Phase I saaples, and a number of groundvater samples vi11 
be collected only to confirm aquifer matrix contributions to the high 
metals concentrations detected in the Phase I temporary vell groundvater 
samples. 

Furthermore, 

Not all of the Site 36 Phase I1 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 I1 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). 
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 soil boring locations 

. 

At each location, except as noted below, composite samples will be 
collected from each of the following depth intervals: 0 to [ l . O ]  foot 
BLS, [l.OJ foot to 2.5 feet BLS, 2.5 to 5 feet BLS, and then every 
5-fOOt interval to the depth of the water table. 
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 

For the purpose of 

14-2, footnote "e"). 

The number and types of soil field QA/QC samples to be collected during 
Phase I1 were determined in accordance with Section 11.1 of the 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  -Site Puraaent h i t o r i n g  Well 

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. 
these wells are as follows: 

Instalhtion and Developmlt 

The number and target completion depths of 

0 

0 

Plate 2 

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

Sixty-six intermediate wells, each of vhich vi11 be 
approximately 40 feet deep. 

shows the proposed Phase 11 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 
zona of the Sand-and-Gravcl Aquifer so that the vell screen brackets the 
tnter table. These wells are expected to vary in depth between 11 and 
25 feet. 
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. 
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 intermediate wells will be installed to investigate the 

Each 

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

To prevent the potential dovnward 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. 
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. 

The 

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. 
labeled, and moved to a storage area on NAS Pensacola, as directed by 
the Navy (see also Section 14.6.2). 

Development waste will be contained in 55-gallon drums, 

All drilling equipment will be decontaminated prior to use and between 
the installation of each well in accordance with Section 6.10 of the 
GQAPP. 
55-gallon drums, labeled, and moved to a storage area on NAS Pensacola, 
as directed by the Navy (see also Section 14.6.2). 

All borehole cuttings and drilling fluids will be stored in 

14.2.2.3 Groundvater Sampling 
During Phase I1 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 GQAPP. 

samples to be collected during Phase 11 vere determined in accordance 
vith Section 11.1 of the GQAPP. 

The number and types of groundwater f i e l d  rlA/QC 

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 oillvater interface probe. 
intermediate monitoring wells will be checked for sinking immiscible 
hydrocarbons with an oil/water interface probe. 

All 

14.2.3 Bydrologic Assessment 
The main objective of the Phase I1 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 I1 because the 
location and distribution of contaminants in the various zones of the 
underlying aquifer have not yet been precisely determined. 
hydrologic assessment at Site 36 vi11 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, if present, in each 
proposed Phase I1 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. 

The 

All of the newly installed monitoring wells will be surveyed during the 
engineering survey (Section 14.2.4), and referenced to a USGS benchmark, 
in accordance with Section 6.7.6 of the GQAPP. 
gauges will be placed in all nearby surface water bodies and vi11 be 
surveyed relative to the same datum as the wells. 

In addition, staff 
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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). 
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]. 
testing involves measuring the initial static water level in the well 
and then withdrawing groundwater from the well at a constant rate for a 
dksignated 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. 
drawdown in the developjed] well during the specific capacity testing, 
water levels will be.measured in adjacent shallow, intermediate, and/or 
deep monitoring wells to determine the extent to which the respective, 
monitored zones may be hydraulically connected. 

This testing will consist 

The procedure for specific capacity 

In addition to measuring 

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. 
recorded continuously over time until the water level equilibrates to 
the initial static level. 

The water level is then 
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The purposes of the specific capacity and slug testing are to obtain 
site-specific, first estimate values for hydraulic conductivity (R), 
transmissivity (T), and groundvater flov velocity (V) for both of the 
monitored depth zones. During each of these tests, 8 calibrated tape 
and/or electronic data logger vill be used to monitor and record the 
vrter levels in the vell(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 vi11 be 
recorded at the same time that rntcr levels are measured in the on-site 
and nearby monitoring vells. A rain gauge vi11 be installed at or near 
the site and monitored regularly over the course of the fieldvork. 

11.2.4 IBgineering Survey 
A comprehensive engineering survey vi11 be conducted to accurately 
identify all site sampling locations and cultural and topographic 
features. 
both horizontally and vertically. In addition, any utilities, 
8boveground structures, and improvements (such as pavement) will be 
located. 
survey (Section 14.2.1)  vi11 be incorporated into this survey. 
survey also will delineate topographic variability using contour 
intervals of 2 feet. 

All sampling and monitoring vel1 locations vi11 be identified 

Any pertinent information found during the contaminant source 
The 

All engineering survey information vi11 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 vi11 be produced in mylar and blueline copies; the CAD 
file for the draving will be kept on diskette. 

14.2.5 Interim Remedial I(casures 

During the field investigation, circumstances on site may require IWs. 
I u l s  vi11 be initiated on a case-by-case basis and only folloving 
receipt of EPA approval. Rapid response will be emphasized. An IRH 
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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. 

detailed, explanatory report of the IRH will be developed by E C E and 
provided to the Navy and €PA. 

If an IRn is conducted, a 

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

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

14.3.1 Biota Sampling 
If deemed appropriate on the findings of phases I 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 O U s  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 Honitoring Vell 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 Vell Installation and 
Development 

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

The number of vells and their locations and 

14.3.5 Gromdvatct Supling 

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

Monitoring vells installed prior to Phase 111 vi11 be 

14.3.6 Bparologic Asses-t 
All vells installed during Phase I11 vi11 require a vellhead survey to 
obtain TOC elevations. Water level measurements vi11 be made for all 
site monitoring vells. 
determined. 
physical characteristics. On sites vhcre contamination is found in the 
surficial zone during phases I and/or 11, the lov permeability zone vi11 
be further characterized during Phase I11 and any subsequent phases. It 
is intended that soil sample results, lithologic logs, isopach maps, 
permeability testing, and aquifer testing vi11 be utilized as required 
to determine the lateral extent and/or continuity of the lov 
permeability zone, as vell as the degree to vhich hydraulic connection 
exists betveen the surficial zone and underlying main producing zone at 
the site. 

Horizontal and vertical gradients vi11 be 

Aquifer testing vi11 be performed to ascertain aquifer 

14.3.7 Engineering Survey 
A comprehensive engineering survey will be conducted to accurately 
identify all new site sampling locations. 
vell locations vi11 be identified both horizontally and vertically. 
addition, any irprovements (such as pavement) will be located. All 
engineering survey information vi11 be integrated vith the existing 
Phase I1 CAD base maps so that all updated, site-related information can 
be precisely and efficiently added to the base map. 

vi11 be produced in mylar and blueline copies; the CAD file for the 
draving will be kept on diskette. 

All sampling and monitoring 
In 

The survey draving 
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14.3.8 Air Sampling 
The need for formal air sampling and the techniques t.0 be employed are 

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

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

o Soil sampling; 

o Shallow monitoring well installation and development; 

o Intermediate and deep monitoring well installations and 
development; 

o Groundwater sampling; 

o Hydrologic assessment; and 

o Engineering survey. 

14.5 Field Quality Assurance/Quality Control 

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

14.5.2 

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

Field Quality Assurance/Ouality Control Samples 

14.6 Decontamination and Waste Hanagement Procedures 

14.6.1 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 Waste Haqpsent 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. 
development activities on Site 36 will be discharged onto the ground 
surface away from the well or vi11 be contained, labeled, and moved to a 
storage area on NAS Pensacola, as directed by the Navy. 

All water generated during monitoring well purging and 

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 OUAKTY ASSURMCZ/OWLLITP 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 GSHP. 
level of data quality and requisite laboratory QA/QC. 
discussed in detail in the GQAPP and GSHP. 

All phases of fieldwork will incorporate a different 
These levels are 
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16. GROUNDVATBRHODW 

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

The following scenarios will be considered to assess the 

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

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

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

E 6 E will calculate flow 

E & E will utilize parameters 

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

Other 
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[A three-dimusioml trau8port rakl (wooIIM1 a d  -), vhich allovs 
vertical discretization of hydraulic properties, M well a8 horizontal 
urd vertical effects, v i l l  be utilized if test data indicated 
that contamination in the surficial tone is migrating into deeper zones 
of the sand and gravel quifer. 

At sites vhere radionuclide contadnation exists, mre appropriate 
models for transport YChlLism (i.e., 
lab; and GRUI- from DOB-mcific Ikrthmt Iab) w i l l  be utilized.] 

fror DOB-Argonne National 
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17. TREATABILITY STUDY 

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

Characterization of samples in terms 
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18. WELINE RISK ASSBSSWEHT 

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 BPA's 1989 document, Risk - 
Assessment Guidance for Superfund: Volumes I and 11.1 

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

The complexity of the site will determine the 

The baseline risk assessment can be divided into four tasks: 
contaminant identification, exposure assessment, toxicity assessment, 
and risk characterization. 
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18.1 Coataminant Idcntification 
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 camtarinants of concern vi11 be 

cducted in accordance vith tbe previously referenced risk assessment 
midance documents (BPA 1989a, 1989b).] 

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

Identification of potential exposure pathvays 

An exposure 

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

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

3) A point of potential contact 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 
tbe expected exposure levels resulting from the actual or potential 
release of contaminants from the site. 
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18.3 Toxici ty Assessment 
This step considers: 
effects associated with contaminant exposure; (2) the relationship 
between the magnitude of exposure(s) and the adverse effects; and (3) 
related uncertainties such as the evidence for a chemical's potential 
carcinogenicity in humans. Typically, this process relies heavily on 
existing toxicity information and rarely involves the development of new 
data on toxicity or dose-response relationships. 
Information System (IRIS) vi11 be utilized during the toxicity 
assessment.) 

(1) the types of adverse human or environmental 

[The Integrated Risk 

18.4 Risk Characterization 
In the final stages of the baseline risk assessment, a characterization 
of the potentially adverse effects to human health or environment of 
each scenario derived is developed and summarized. By integrating 
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. 
results of the Remedial Activities Investigation and baseline risk 
assessment vi11 serve as the primary basis of documenting a no further 
action decision. 

The 

It should be emphasized that all the tasks conducted as part of the 
baseline risk assessment vi11 be performed on an interactive basis 
between the various disciplines required (e.g., hydrogeologists, 
Chemists, and risk assessors), the Navy, and the revieving regulatory 
agencies (i.e., PDER and EPA) and that the goal of these tasks is t o  

produce appropriate, sufficient, and high quality data to complete the 
baseline risk assessment. 
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19. F&BSIBILITY STUDY 

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

However, i t  is 

As part of the initial scoping activities of the PS, E & E will prepare 
a summary of field data collected during the R I  to compare and evaluate 
the concentration of the contaminants of concern 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. 
tasks will be performed in accordance with EPA's current document, 

[All PS 

Guidance for Conducting Remedial Investigation and Feasibility Studies 
Under CgRCLIL (EPA 1988b). 
section are in conflict vith the current EPA guidance documents, 
the methods described in the EPA guidance document vi11 be followed.] 

If any of the procedures described in this 

19.1 
E 6 E will screen and develop applicable technologies for the 
remediation of any on-site contamination. 
applicable technologies, E & E will consider all ARARs, identify 
problems, and determine pathways of contamination using a 
receptor-oriented approach based on the threat to the public health, 
welfare, and the environment. In this summary, pathways will be 
outlined for each medium of concern. 

Screening of Applicable Remedial Technologies 

In the process of screening 

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. 

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

Assessment of Applicable Remedial T&ologies 

In addition, criteria such as 

A discussion of the applicable 
The 

19.3 Risk Assessment 
Based on the results of the baseline risk assessment conducted during 
the Remedial Activities Investigation, E & E vi11 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. 

19.4 Developlcnt and Bvaluatiob 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. 
criteria including technical feasibility, environmental and public 
health, institutional impacts, and comparative costs will be considered. 

During the assembly and evaluation of the action alternatives, 

19.5 Selection of Rec-ed 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. 
environmental effects, technical aspects, the extent to which 
alternatives comply with ARARs, community effects, and other factors. 
E i 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. 

E 6 E will consider present worth of total costs, 

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

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

The purpose of this report will be 

Following 

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

Monthly progress reports during all field activities vi11 be submitted 
to keep the Navy apprised of fieldvork status and site conditions. 
Current and planned activities as vel1 as cost tracking will be 
provided. 
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21. Do(r(RIEHT 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 I11 and IV, if 
required, fully developed after Phase I1 with separate cost estimations. 
Revised documents will undergo the same review process (e.g., Navy and 
TRC) as the original documents. 
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22. PROJECT w- 

Project management will be an ongoing process throughout this 
investigation. 
status reports, coordination of schedules? mobilizations, and other 
project incidentals with the Navy, management of project staff, 
coordination with the E 6 E support groups (e.g., publications and 
laboratory), and ongoing project review by E 6 E technical managers and 
directors. 
the GPHP submitted to the Navy. 

This process includes preparation of biweekly project 

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

Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules €or phases 
I, 11, 111, and IV, respectively. Given that the scopes of work for 
Phase I1 and beyond are dependent on the results of the preceding 
phases, the project schedules for phases 11, 111, and IV are tentative. 
In addition, the length of time between phases is subject to the 
schedule in the Federal Facilities Agreement Site Management Plan 
(FFA SHP). The schedule in the FFA SMP will be updated yearly. 
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Ihthyloao Qlorido I 500 ppm I I&, Cong. iDin.1, MUS. vomit) 214 ppa I Stmot odor 1 
~ ~~ - ~~~ ~~~ 

310 ppm I-. lag, Con. Dinxy, naus. vomit 20-100 ppm Chloroform-11 Le 

10 39. Inb, Xng, Con. Dh-, M U S ,  Vomit $0 Po1 Qlo rof o r r l  i Le 

I-, Iaq. Con. Dinny, naus Nono . Ctbr-lik. 25 OPI 



D. S I T S m m ? W  

Sfto Control: Attach u p ,  US. back of this paqm, or skotch of sit. showing bot xonm, contamination rmduct 
sonr, otc. . 

Porimotor idontitiad? IYmsl  Sit. smcurodf [no i 

Work A r m s  Dosignatod? [Yos I  Zonmts) of contamination Idontifiod? Iflo] 

Potsono01 Protaction (TLD badgos roquirmd for a l l  fimld porsonnol): 

Anticipatod k v r l  of Protoction (Cross-cmforonco task numbmrs to Soctioa C): 

on, 

(Sxpand i f  nocossary) 

Modifications: Modifimd lovol D with tyvmk, noopronm glovms and boots, safmty glassas. APR availablm whmn 

upqrado to lovol C i s  nmcmssary barod on OVA roadinqs. 

Action Lovols for Evacuation of Work Zona Ponding Rmassmssmont of Conditions: 

o Lovml 0: 0 <19.52 or >258, oxplo ivm atmosphoro >lo% LEL, organic VapOrS abovo background levola, pfrticulatms >- mg/m 3 , othor 

o Lovol C: 0 <19.52 or >252, oxplosivo atmosphoro >252 UL3(Calitornia-202), unknown organic va'por (in 

o Lovol 9: 0 <19.52 or >252, mxplosivo atmosphoro ,252 LCL~(Ca1ifornia-208), unknown organic vapors (in 

o Lmvol A: 0 tl9.52 or >252, mxplosivm atmos~hmrm ,252 LEL (California-202), unknown organic vapors 

bsoathing xono) > I  ppm, particulator >- rp/m , othor 

bgoathing xonm) >S  ppm, particulatms >- mg/m , othor 

,400 ppm, pmrticulatos >- mg/m , othmr 

Mr Monitoring (daily calibration unlmss othorwiso notmd): 

Radiat ion Arm. Mini-rad 

Dxplosivo Gasos Atma 02/Explosimmtmr 

(Expand i f  nmcmssary) 

Dmcontaminstion solutions and Procmduros for tquipmont, Sampling Goar, otc.: 

Traquooey of 

---- Continuous 
supl ing  

Continuous 

Continuous 

Alconox + tap wator wash, tap watmr rinso, two isopropanol rinsms, organic-frme watmr rinrm, and a i r  dry. 

Tmflon implmmonts usmd for thm collection of sarplor for motals analyses will have a 102 nitric acid solution 

rinsm after tho tap watmr rinsm followad by anothmr tap watmr rinso,  two isopropanol rinsma. and air dry. 

[tUSP1VB8000:T0484 



Nrsoall.1 Docon Protocol: 

w i l l  bo -lo-baggod and d m d  for  disposal .  

c m l o t i q m  of oach day'r fioldvork. 

Boot and qlovo wash - Alconox + t a p  wator wash w i t h  cloan wator riaao.  Expondablas 

Piold porsoarol rill trko a hT9ionic showr off sitar fo l louinp 

Omeon Solution ltonitorinq ProcodPros, if Applicable: 

-11-voatilatod at.. upwind of tho S.qli .9 sono. 

Duontamilution activities w i l l  bo p r f o r w d  in a 

Sprci.1 S i t 0  t p u i p n n t ,  r.Ci1iti.S. or Procoduros (SMi ta rp  t a C i l f t h S  m d  l i g h t i n g  
!hu t  h o t  29 1910.120): 

Sit. Sat- Procoduros and Spocial Coruidor8tions: 

f io ldwrk  activities. Porsoanol w i l l  oxorciao caution in tho v i c i n i t y  of nearby toadvays. I f  abovo backqrouild 

radiation lovola aro on~ountorod,  t o u  d c r  w i l l  ovacuato tho s u p l i n q  8t.a and contact  tho corporato hoalth 

physics group t o  roassoss tho sit.. 

Work Limitations f t iw of day, cnathor conditions, otc.) m d  moat/Cold Sttoss Roqui romta :  All  f ioldvork 

ac t iwi t ios  w i l l  bo poriornd duriaq daylight hours. ha.  r l k r a  w i l l  broak as aoodod t o  provont hoat stroas 

and roplaco f lu ids .  

L b t ' s  -buddy systomm W i l l  bo ogloyod a t  a11 t i n s  during 

cooling Wsts MY bo u8.d t o  ptovont b a t  rtrorr. 

Gatoral S p i l l  Control, if applicablo: a/A 

fnvostiqatioa-Dorivod ? I ~ t o r i a l  Disposal (i.0 ., oxpad.blos.  &eon wasto, cu t t ings ) :  A l l  f iolduerk warto 

M t O C h l S  rill bo doublo baqqod, d m d ,  hbo lod ,  .ad t rmapor tod t o  dosiqmatod locat ion for f i n a l  diapoaal 

Sarplo Ilandling Procoduroa Includinq Protoctivo m r :  During a l l  haadlinq of aa~p1.a. a11 f i o l d  toam wmborr 

w i l l  w a r  surgica l  glovos. Gogqlos w i l l  bo worn during aamplo prosoroation with acids. 

Toam I¶ombor* Rosponaibil i ty 

To bo dotorrinod. Toam kador 

Sit. Safwty Officar/Samplor 

Goologiat/Sarplor 

s.rp1.r 

*hl l  ont r ios  i n t o  oxclusioa sono roquiro Buddy S y s t u  US.. All  E L E f i o l d  s t a f f  part icipatm in w d i c a l  
monitoring program and ha+. e o q l o t o d  applicablo t r a i n i a g  por 29 C?R 1910.120. ROBplCatOry protoction program 
r o t s  r~q~ iCO. l .n tS  Of 19 1910.134, M d  -1 288.2 (1980) .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IIASP1M8000:TO484 



1. ~ m I n m m A T I 0 .  

(US0 SUpplO8Ontal ~h~.tl, i f  I t O C O S 8 a C y )  

~ O l l P Q s  

(Obtain a local tolophono book from your hotol, i f  possiblo) 

Ambulance: On bas.: (904) 452-4138; O f f  bar.: 911 

Hospital Erorgoncy Room: NAS Dispensary - Building 3600: (904) 452-2733: Baptist Hospital: (904) 434-4811 (Life 

Flight) 

Poison Control Contor: 

Polico (includo local, county shotiff, stat.): 911 

Fir0 Dopartront: 911 

~ ~~ ~~ 

U.S. Coast Guard: Emorgoncy: (904) 453-8178: Gonoral Intorration: (904) 453-8282 

Laboratory: E L E ASC: (716) 631-0360 

Fod. Expross: (8001 238-5355 

Cliont Contact: U.S. Wavy Southorn Division, Enginoor-In-Chargo, Susanna D. Sanborn: ( 8 0 3 )  743-0574 

Sit. Contact: W A S  Ponsacola Environmontal Coordinator, Ron Joynor: (904) 1524519 

Sit. Erorqoncy Evacuation Alarr Hothod: N/A 

Wator,Supply Sourco: On sit. 

Tolophone Location, Nu8b.r: To bo dotorminod on sit. 

Cellular Phon., if availablo: To bo dotorminod on sit. 

Radio: 

Othor: On-sit. warohouso numbor to bo dotorminod 

Ppwmcr COIR- 
1. Dr. Rayrond Xarbison fUniv. of Florida) ................. (501) 221-0465 or (904) 462-3277, 3281 

Alachua, Florida (501) 370-8263 ( 2 4  hours) 

2. Ecology and Environront, Inc., Safoty Diroctor 
Paul Jonrairo ........................................... (716) 684-8060 (offico 

(716) 655-1260 (horo) 

3. Rogional Safoty coordinator - Sybil Nowchurch..... ....... (904) 877-1978 (offico 
(904) 878-2336 (homo) 

4. Roqional Offico Managor - Rick Rudy ..................... (904) 877-1978 (offico 
(904) 893-7245 (homo) 



-- 
1. k a t y - t o u r  hour anmuorin9 sorvico: (501) 3-263 

mt t o  roport: 

- Stbto: " t h i s  is an o r r p ~ a c g . ~  

- Your man, rogion, and sit.. 

- Tologbono numbor t o  tobcb you. 

- T a r  location. 

- 
- Uatoro of onrgoncg. 

- Action takon. 

Sam of potson injurod or oxposod. 

2. A toxicologis t ,  ( D r s .  R a m a d  Ibrbisoa or associa to)  rill contact you. 
usworinq sorvico. 

Rapeat tho  i n f o r u t i o n  givon to tho 

3 .  I t  a toxicologis t  doom not rotorn your c a l l  uithia 15 mimutos, call  tbo fo l loving porsoas in ordor u n t i l  
co l tbe  i s  r d a :  

a. 24 k r r  hotlimo - I7161 6844940 
b. Corporato Safotp Diroctor - ?a811 Jormsiro - h e w  (716) 655-1260 
c. M s i s t a n t  Corp. Safoty Officor - Stovon Sbocnn - how I) (716) 688-0084 

-mmU a 1.DI.r Hold hr n m t  nw o.rto(m) hior  t o  #tart of lWrk) 

Diroctioas t o  bospi ta l  (inelado u p )  from $it. 36 

8a8 D 4 - q  - Soo tiquros A-1 and A 4 .  Tho IAl Dispoasary i s  locatod on Nmor Stroot  i n  Building 3600. 

Daptiot -ita1 - Tako Duncan noad (Sbw Blvd.) north t o  . B i t  tho bas.. #a- Blvd. bocorns Rn 9 1  and C U ~ V O S  

t o  tho oast. ?ollow Davy E 1 v d . m  . 90 o u t  appro.. 3 mi t o  Paco blvd. Turn l o f t  (no r th )  on Paco Blvd. and 

procood amrox. 1 mi t o  Corvantos St. ( m y .  9 0 ) .  Turn r igh t  on Corvantos~wy.  90 and follow t h i s  road f o r  about 

8 blocks and turn l o f t  (no r th )  onto I s t roo t .  Tho hospi ta l  is about 6 blocks north on tho l o f t .  

~~ 

Inrqoncy Sqross Routos t o  Got Off-Sit. Smorqoncp oqross routos w i l l  bo locatod if owrgoncy o x i t  routs. bocomo 

blockod by construction.  otc.  

2 6 0 0 3 4 6 



SCALE 
0 n 1 MILE 
m -  - 

0 .5 1 KILOMETER - -  
Figure A-1 LOCATION OF NAS DISPENSARY 
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SOURE: E- and Emrlmnnrmt. he.. 1992 
1 

APPROXIMATE SCALE IN FEET 

0 2000 4000 6000 8000 - 
FigUte A-3 LOCATION OF BAPTIST HOSPITAL 
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THERMAL DESORBER 

02/EXPLOSIMETER W/CAL. KIT X 

PHOTOVAC TIP 
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PIPE LOCATOR 
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DISTILLED WATER 
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~- 
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~ ~~ 
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NO. 

' 1  FILTER PAPER 1- 1 

WASH TUBS X 
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~~ 
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I C  1 
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. ~ ~~ 

X 
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I I  1 
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~~~ 
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otology and onvironmont, inc. 

o m - s x ~ ~  S A F ~ T Y  n r g ~ ~ m e  

TDD/Pan Pro joct 

Date 

Addross 

Spocitic Location 

Typo of Work 

T i m  Job No. 

?Ufm T0PI:Q Pars- 

Protoctivo Clothing/Equipaont 

Chomical Hazards 

Radiation Hazards 

Physical Hazards 

Eaorgoncy Ptocoduros 

~~ ~ 

Hoapital/Clinic Tolophono 

Hospital Addrorr 

Spocial Equipmont 

Other 

Chocklirt 

1. Eaorqoncy information toviowod? and mado familiar to all toaa mombors? 
2. Route to noarost hospital drivon? and its location known to 011 toaa nombors? 
3. Sit. rafoty plan roadily availablo and ita location known to a11  toam moabors? 

Hmoting s h a l l  k attoadod by 011 pmr8onn.l vho vi11 b. wrking vithin tbm oxclumion aroa. Daily inform1 
updato rotings vi11 k hmld vhmn sit. tasks and/or conditions dungo. 

m E L S  
(Expand on back of shoot if noeoasary) 

Nan. Printod I Signature 

neoting Conducted by: 
(Print I (Signature) 

(Sit. Safoty Coordinator) (Toam Loador I 533 
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None of the information contained in this Ecology and Environment, 
Inc. (E 6 E), publication is to be construed as granting any right, by 
implication or othervise, for the manufacture, sale, or use in 
connection with 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 
pamission of the company. 
ensure the accuracy and reliability of the data contained in the 
document; hovever, the company makes no representation, varranty, or 
guarantee in connection vith this E i E publication and hereby expressly 
disclaim any liability or responsibility for loss or damage resulting 
from its use; for any violation of any Federal, State, or municipal 
regulation vith vhich this E 6 E publication may conflict; or for the 
infringement of any patent resulting from the use of the E & E 
publication. 

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

This docwent 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 vel ls .  Tvo general situations discussed separately are the 
supervision of Subcontract Drillers by E & E, and the direct operation 
of E & E's ovn drill rig by our personnel. 

2 OPEBATION OF DRILLING EOUIPHENT BY E & E 

2.1 RESPONSIBILITIES AND AUTBORITY OF SITE SAFETY OFFICER 

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

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

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

2.2 RESPONSIBILITfES AND AUTHORITY OF E 6 E DRILLER 

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

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

Kill svitches tripped and operation verified; 
Chain guards in place; 
Belt guards in place; 
Belts set to proper tension (visual); 
Loose belts; 
Presence of any fluid leaks: 
Any d w d  hosest 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 118 inch in depth; 
All tools in proper vorking order; 
Rig leveled and stabilized; 
Check for veld cracks in mast; and 
Safety hooks operational. 

1 



The Driller will report i t m  needing attention to the SSO; 
however, it Is the Driller's responsibility t o  u k e  sure that these 
items ate corrected prior to drilling. 

During the drilling op.ntions, the follwiag s8fcty pruticcs vi11 
be in effect: 

0 

0 

0 

0 

_. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

A l l  wheels will be blocked. 

Big engine vill be in neutral vhwn not 8CtiVdr turning augers. 

P l g v o o d  (or suit8ble substitute uteri&) "sup.lr exclusion zone" 
pad will be in place over borehole. 

Ri# engine key will be properly labeled. 

Rig eqoiprnt vi11 be kept in an orderly manner within drilling 
work t o m .  

All equipment will be properly lubricated. 

Tools  will be wed only for their intended purpose. 

Safety elassea, hearing protection vi11 be vom when h r r s  are 
opU8t.d. 

Jam of all vrenches v i l l  be clean and free of mud to  prevent 
SliPP.ga 

All lift hooks vi11 have jaw clasps. 

.. 

Fire extinguisber vi11 be staged at  tear o f  rig. 

Big will no't be moved vhen mast is in raised position. 

Cables and topes vill be tied back or secured on stabilizer 
ports. 

AI1 uruttlrnded drill holes vi11 be coveted. 

Check for overhead obstructions vhm raising rig mast, boom vi11 
not be raised within 2S feet of overhead utilitiea. 

No refueling vi11 be permitted vhilc equipment is running. 
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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 
tone" delineated by the 4- by 8-foot sheet of plpood centered over the 
borehole before drilling. 
penetration of the augers. 
any time while drilling is actively undernay. 

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

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

Housekeeping around the rig is the responsibility of the Driller, 

2.3 RESPONSIBILITY AND AUTHORITY 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. 
exclusion zone" while drilling is undernay. If an E & E crev member 
recognizes an unsafe condition in the vork area or on the rig, he should 
bring it to the attention of the SSO and Tean Leader, if it is 
not resolved in a timely manner. 
hazardous, team members have the option to contact their Regional Safety 
Coordinator (RSC) or Corporate E d t h  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, 
stuel-toad boots, eyepiece inserts, safety glasses, and appropriate 
outenear for the expected climate. 

routes, and special medical conditions of their team members. 
all E & E field work, the buddy system is to be enforced. 

Personnel are restricted from approaching the "super 

If conditions are still deemed to be 

All personnel should be aware of emergency facilities, egress 
As vith 

3 TRAINING REQUIREHENTS FOR SITE PERSONNEL 

3.1 E 6 E SITE SAFETY OFFICER 

In addition to Basic Health and Safety Training and other OSHA 
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. m e r e  monitoring 
instrumentation is to be Used, the SSO must be properly trained prior to 
fleld 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. 

3 



The H 6 E driller and helper shall have taken and passed the basic 

Thw shall also meet the other minima requirements for field 
40-hour Ealth and Safety Training as preacribd bp E i E and mandated 
by O m .  
wrk including medical apprmls m d  respirator fit test. 
previow experience and training, the Driller vill be critiqued by the 
E L B Drilling Team upon employment vith E L E, bY performing various 
types of drilling. 
vhether additional training or 8pprenticwhip vi11 be required before 
allowing this employee to act u Driller. Aa utisting E & E employee 
rJmU have a minimum of 1 y u r  experience aa a Drlllu's Eelper on an 
assormeat of field projects before he or she can be revieved for 
advurccwnt to the position of Drlllu. If 8 Driller is uninvolved in 
drilling efforts for 1 year or more, he or she vill be required to act 
8s a Drillu's Edper on 8 ptoject, a8 vel1 8s receive rig-specific 
training on the equipmatt, before being pernittad to 8ct as a Driller 
again. 
drilling training school prograa. Folloving successful completion of 
such a course, the Driller's Eelper vi l l  be o b s e m  on sites for a 
period of approximately 6 aonths, during vhicb t i r  he or she vill vork 
on several drilling projects performing assorted types of drilling. 
B 6 E Drilling Team vi11 determine, based on these field observations, 
vbether additid training is required for this individual. 

Based on 

This reviev vill be the basis for determining 

The Driller's Helper position requires prior attendance at a 

The 

.. 
3.3 m B L E O B I U I l O C m  

All B & E personnel shall have taken the basic 40-hour Eealth and 
S8fety Training course. 
respiratory fit test requirements established by E & E and OSHA, as 
vel l .  

Field personnel must meet aedical and 

3.4 s- OBfUEB AND m SuBComRAm DRILLING PERSONNEL 

. Subcontract Drillers and their support personnel must, at a 
minima, have passed basic 4&hour Bulth and Safety Triining as 
prescribed by OSBA 29 cpB1910.120. 
trained to w e  the level(s) of rupiratory protection required onsite. 
Certification of training by the Subcontractor shall be required as a 
deliverable included in B i B's contractual documentation. 
training shall be verbally verified and logged onsite by the SSO or Team 
Luder before starting vork. 

They shall  be medically approved and 

This 
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4 SUPERVISION OF SUBCONTRACT DUuERs 

4.1 RESPONSIBILITIES AND AUTHORITY OF SITE SAF&TY OFFICER 

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

item on the folloving checklist: 

rig inspections, 

A rig inspection starts vith, but is not limited to, verifying each 
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The mast must be located at least 25 feet from any overhead or 
underground utility lines. 

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

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

A geophysical survey (electromagnetic or ground-penetrating 
radar) or a reliable site history must be obtained to verify 
absence of buried obstacles, t b ,  or drums. 

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

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

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

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

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

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

This defined 

any of these items need replacement or repair, the SSO must make 
necessary arrangements and later verify that repair or replacement is 
sufficient before actual drilling begins. Working together, the SSO and 
the driller should verify that the rig has been checked against the 
Operator's checklist. 

5 
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The SSO's monitoring duties include calibration urd setup of the 
appropriate monitoring devices, 8s spccifid in the SSP. 
this generally includes m 02/explosinter and r d t i w  org.nic vapor 
monitoring capabilities (e.g., tMu, OVA). 
stress monitoring, is employed vhere appropriate. 
additional monitoring devices beyond the directive of the SSP should be 
employed (e.g., Rad Hini, Hini R..), it is bis or her responsibility to 
obtain this equipment vith the cooperation of the a or the Corporate 
Eulth md Safety Group, froa the nearest E L B office. 

It is the responsibility of tbe SSO to emre t h t  all safety 
equipment is in good vorking order. 
calibration data, must be recorded In the equipment fog or SSO log. 
Adequate supplies such as breathing air, drinlring liquids, and 
dibration gas must be maintained. 

E i E personnel are forbidden froa entering the "super exclusion 
zone" around the borehole vhile the rig is actively drilling. 
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. 
0 /explosimeter should be set up if possible for urvrnned (alarmed) 
ohrations at the rig using an extension hose to continuously drav 
tuples from the borehole u e a  during drilling operations. 

At a minim, 

Noire mitoring, like heat 
If the SSO believes 

Day-to-day operations, as well as 

The SSO 

~n 

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 options available to 
the SSO. The SSO should hold infornl  site safety briefings at the 
start of both field vork and daily vork shifts tbroughout 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 OSBA-undated training, especially on hazardous 
vaste sites. Site safety briefing topics, as vel1 as attendees, will be 
recorded in the site safety log. 

If the SSO bw reason to believe either E & E or Subcontractor 
personnel are under tpe influence of alcohol or drugs, or are othervise 
ill before or during vork onsite, he or she should consider restricting 
t b e  team nmbers from site vork. 
m i r i n g  level C protection vho 8re not d u n l y  shaved may also'bc 
teatricted at the discretion of the SSO. 

Personnel arrivfag for vork 

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

o Personnel responsibilities; 
o Planned investigation and presumed potential bazards; 
o Levels of protection, monitoring plan, and equipment; 
o Bwrgracy scenario p l r a r ,  including kill switch use! 

6 
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o Location and operation of kill svitches, fire extinguisher, and 
first aid kit: 

o Heat and cold stress hazards: 
o "Super exclusion zone" around borehole; and 
o Varnings to Subcontractors about hazards of climbing the mast 

vi thou t 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 
work. 
nodifications, cooling vests, and other cooling means, the SSO may 
decide that vork should not continue. 
through blood pressure and oral temperature checks vi11 be determined by 
the SSO vith assistance from the RSC and Buffalo Health and Safety 
staff, if necessary. 

Vhere vorkers cannot vork vith the assistance of vork 

The need for worker monitoring 

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

No refueling operations vi11 be performed until rig engines are 
shut dovn. 
spring-loaded, OSEA/FH-approved gas cans constructed of metal or 
polye thylike. 

or unfilled after drilling equipment is moved. 
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. 

Motor fuels should be stored and dispensed from 

The SSO should ensure and document that no boreholes are left open 
fn'instances where a 

4.2 RESPONSIBILITIES AND AUTHORITY OF 0- E 6 E PERSONNEL 

All 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 t o  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. 

B & E, as policy, does not provide safety equipment or monitoring 
Sone projects, hovever, may be set instrumentation to subcontractors. 

up 80 that E 6 E personnel and subcontractors share the same expendable 
supplies . 

B 6 E personnel are forbidden from approaching augers during 
drilling. 
equipment be stopped. 

Activities at the borehole, such as sampling, require that 

.\ 
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General Drilling Site Safety Checklist 

All E i E drilling personnel will have red and understood the 
terms of the E & B drilling SOP. 

Obvious or questiorubh safety conditions that arise during 
daily inspection of the rig 8nd it8 compments w i l l  be cause for 
vork interruption. 

OnJy approved Drillers vi11 renin in proximity to the borehole 
during drilling, end an approximate 4= by &foot "super 
exclusion areaa vi11 be established u d  the roving auger at 
all times. No personnel* except the Driller and the Driller's 
Helper, vi11 enter this zone during drilling. 
issue vamings to those personnel who brucb this zone. 

The SSO vi11 

Continuous 02/.xplosimeter monitoring at borehole using remote 
-ling hose Vi11 WKf8t 8t dl tius. 

All field team mbers vi11 be briefed on planned drilling 
operations and possible problems before work begins on day 1. 
All w i l l  be shown the location and operation of "kill svitches," 
which w i l l  be operrtiotully checked each wraing. 

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

Uelding and cutting activities will only be performed avay from 
ignltion sources at a distance approved by the SSO or Team 
M e r  . 
Approprio te personnel protect iva equipment ( b e d  on hazards 
888oci8ted vith assuud well contaminants) vi11 be vorn as 
directed by the SSO and the SSP. At a minimum, steel-toed 
boots, hud hats, a d  face shields w i l l x m  during any 
active drilling. 

Outrigger st8bilizcrs must be in place before drilling 
c m c e s ,  and the rig mat also be leveled. 

The drill rig mast must be horizontal during movement of rig and 
should not be erected vithin 2s feet of overhead lines. 

8 



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

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

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 
methods and served as a Helper under an experienced Driller vi11 
operate the cathead. 

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

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

Situations of 

A daily 

5.1.2 Rotary and Core Drilling 

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

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

Rods and bit should be open and clear. 

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

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

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

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

9 



- Eoscs should be inspected da i ly  f o r  deter iorat ion and 
leakage, and replaced i f  needed. 

o Special precautions that should be taken f o r  safe rotary o r  core 
d r i l l i n g  involve chucking, j o i n t  break, hoiming, and lowering 
o f  d r i l l  rods: 

Only the Opentor of  the  d r f l l  rig should brake or set a 
n n w l  chuck so that ro ta t ion  (of the chuck) vi11 not occur 
before removing the  vrench from the chuck. 

Drill rods should not be braked vhile being lowered in to  the  
hole v i  th  chuck jaw- 

Drill rods should aot be held or lovered in to  the hole with 
p i p e  vrrrrchcr. 

If 8 string of d r i l l  rods 8re 8cc iden td ly  o r  inadvertently 
released i n t o  the hole, do not attempt to grab the f a l l i n g  
rods with U s  o r  8 vrmch. 

h t h e  event of 8 plugged b i t  or  other  c i rcu la t ion  blockage, 
the high pressure i n  the  piping and hose between the pump and 
the obstruction should be rel ieved or bled dovn before 
breaking the f i r s t  too l  jo in t .  

When d r i l l  rods are hoisted from the  hie, they should be 
cleaned f o r  safe handling with rubber o r  o ther  s u i t a b l e  rod 
viper. Do not use your hands to clean d r i l l i n g  f l u i d s  from 
d r i l l  rods. 

If  work must progress over a portable d r i l l i n g  f l u i d  (amd) 
p i t ,  do not attempt t o  stand on narrow s ides  or cross  
members. 
f i t t e d ,  cover pauels strong enough t o  hold d r i l l  r ig  
personnel 

The mud p i t  should be equipped with rough-surfaced, 

D r i l l  rods should not be l i f t e d  and leanad unsecured against 
t h  mast. Eitber provide some method of secur ing the upper 
a d s  of tbe d r i l l  rod sections f o r  safe vertical storage,  or 
1.7 the rods dovn. A. previously s ta ted ,  lmrdhats, 
rt8el-toed h t t ,  s8fety  ghsses, .ad Vork gloves are to  be 
vorn during such work, with impervious gear and respira tory 
protection added u required by the SSP. 

501.3 h t h d  U m  

o Keep the c a t h u d  clean and free of rust,  o i l ,  and grease. 
b.coms rusty, c l u n  v i t h  8 wire brush. 

If i t  

10 
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Check the cathead periodically, vhen the engine is not ntnning, 
for rope w a r  grooves. 
greater than 1/8 inch (3 mm), the cathead should be replaced. 

If a rope groove forms to a depth 

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

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. 
hoisted to the sheaves at the top of the mast, the rope will 
often break, releasing the tools. 
stay clear of the drill rig until the Operator can turn off  the 
drill rig engine and initiate other appropriate actions to 
release the tools. The Operator should carefully vatch the 
suspended tools, quickly backing away after turning off the 
engine. 

A vet or oily rope may 

If the rope "grabs" the cathead and tools are 

If the rope does not break, 

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

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

Alvays maintain a minimum 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 
amre that the rope advances tovard the cathead with each hammer 
blov as the sampler or other drilling tool advances into the 
ground 

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

Do not leave a cathead unattended vith the rope vrapped on the 
df\lPI. 

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

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

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

11 
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Continuous-Flight or Eollov-Stem Augers 

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

Apply an adequate mount of down pressure before rotation to 
s u t  the auger head below the g r d  surface. 

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

Watcb the auger head vhile ,slwly engaging the clutch or 
rotation control, and 8t8rt tot8tion. St87  d u r  of the auger. 

Slovly rotate the auger and auges head vhile continuing to apply 
dovn pressure. Keep one h8nd on the clutch or the rotation 
control at all times until the auger has penetrated about 1 foot 
or more below ground mface. 

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

An auger guide should be considered to facilitate the starting 
of 8 straight hole through hard ground or prrv+nnt. 

The Operator and tool M l e r  should estabiish a system of 
responsibility for the various activities required for auger 
drilling, sucb as connecting and disconnecting auger sections 
urd inserting and removing the auger fort. Tbe Operator must 
emure that the tool hmdler i s  well amy from the auger column 
and that the auger fork is removed before starting rotation. 

Only use the ~nufacturer~s recomaended method of securing the 
auger to the power coupling. Do not touch the coupling or the 
auger vith your hands, a vrench, or any other tool during 
rotation. 

Whenever possible, w e  tool boists to handle auger sections. 

Never place hands or f i w r s  under the bottom of an auger 
section vheu hoisting the auger over the top of  the auger 
section in the ground or other hard surfaces such as the drill 
rig platform. 

Mevet allov feet to get under the auger section that is being 
hois tad. 

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

Never reach behind or 
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Use a long-handled shovel to move auger cuttings avay from the 
auger. 
the auger. 

Never use your hands or feet to move cuttings avay from 

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

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

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

All vire ropes and fittings should be visually inspected during 
use and thoroughly inspected at least once a veek for abrasion, 
broken vires, vear, reduction in rope diameter, reduction in 
vita dimeter, fatigue, corrosion, damage from heat, improper 
veaving, jamming, crushing, bird caging, kinking, core 
protrusion, and damage to lifting hardvare. 
equipment must conform to standards as established by the 
American Iron and Steel Institute Vire 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 for a period of 1 month or more should 
be thoroughly inspected before being returned to service. 

All related 

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

All manufactured end fittings and 

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

If a rod slipping device is used to hoist drill rods, do not 
drill through or rotate drill rods through the slipping device, 
and do not hoist the drill rod column higher than one-half the 
ma8t height above the top of the mast (derrick). Do not hoist a 
rod column vith loose tool joints and do not W e  up, tighten, 
or loosen tool joints vhile the rod column is being supported by 
8 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. 
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Host sheaves on exploration d r i l l  rigs are r ta t ionarp  v i t h  a 
single p u t  l ine.  
increased without f i r s t  consult ing v i t h  the manufacturer of the 
d r i l l  rig. 

Wire ropes must be properly matched v i t h  each sheave-if the  
rope is too large, the sheave v i l l  pinch the vire rope-if the 
rope is too small, i t  vi11 groove the  rhuve .  Once the  sheave 
is grooved, i t  v i l l  severely pinch and damage larger v i r e  ropes. 

Use tool handling ho i s t s  only for v e r t i c a l  l i f t ing of tools 
(except wh.n angle hole dr i l l i ng ) .  
bo i s t s  t o  pu l l  objects amy f r a  the  d r i l l  rig: however, d r i l l s  
..f be moved using the  n l n  b o i r t  i f  the  w i n  rope is spooled 
through proper s h u v w  8ccording to the  u a u f 8 c t u r e r 0 s  
reccmeadations. 

The number of parts of line should never be 

Do not use tool handling 

Vhen stuck tools or  similar loads cannot be ra ised v i t h  a ho i s t ,  
disconnect the hois t  line d counect the s tuck too ls  d i r ec t l y  
to the feed medunism o f  the d r i l l .  
level ing jacks fo r  added pu l l  to the ho is t  l i n e  or the  feed 
h i m  o f  the d r i l l .  

Do not use hydraulic 

When attempting to  free 8 mired Vehicle or d r i l l  carrier, we 
only 8 vincb on tJae front or rear of the  vehicle, and s t a y  as 
f8r 8s possible amy from the w i r e  rop.. 
tool ho i s t s  to pu l l  out a mired vehicle  o r . ' d r i l l  rig carrier. 

Do not 8 t t a p t  to  use 

Hinimise shock loading on 8 wire rope-apply  loads smoothly and 
s t w i i l y .  

Avoid sudden loading i n  cold ve8ther. 

Never use frozen ropes. 

Protect  v i r e  rope from s h r p  corners o r  edges. 

Do not operate the rig v i t h  damaged or fau l ty  guides, r o l l e r s ,  
h v e  bearings, or  latches on sa f e ty  hooks. 

Clutcbes and brakes on ho i s t s  should be p e r i o d i d l y  tested.  

krov and do not exceed the rated capacity of hooks, r ings ,  
unlu, svivela,  shcklu, urd other  l i f t ing .ids. 

Alvays wear gloves vhen handling v i r e  rope. 

Polloving the i n s t a l l a t i on  of a nev v i r e  r o w ,  first l i f t  a 
light load t o  allw the v i r e  rope t o  adjust .  

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

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

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

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

Replacement of wire ropes should conform to the drill rig 
manufacturer's specifications. 

1s 



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

Diedrich 0-50 Safety Hanual. 

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

Uire Rope Users Hanual, Anerican Iron 8nd S t e e l  Institute. 
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None of the inforrution contained in this Ecology md Environment, 
Inc. (E 6 E ) ,  publication is to be conatrued as VtiW 
implication or othervise, for the .~lfacture, sal& or use i n  
connection vith m y  method, rpparatw, or product covered by letters 
patent, nor as Insuring myone 8g8i-t liability for 1nfring-t of 
letters patent.  

permission of the company. 
ensure the accuracy and r e l i a b i l i t y  of tbe dat8 caat8hd i n  the 
document; however, the company nkes no reprueatation, warranty, or 
guarantee in coaructlon vith thi. E i E publication and hereby expressly 
disclaims any liability or respoasibility for loss or damage resulting 
from its use; for any violation of arty Federal, State, or mniCip81 
regulation vith vhich this B L H publication n y  conflict; or for the 
infringement of any patent resulting from the use of the E 6 E 
publication. 

ri@t, by 

-one vishiag to we this E 6 E publication 8 b w l d  first seek 
Every effort h u  been d e  by E & E to 
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Field operations present 8 v8riety o f  hrrrtd, to the Uployee .  
During hot days or vhur veu ing  protective clothing, heat stress can be 
experienced urd, if nat rewdied, can threat- the hulth or life of 
field personnel. 
to  recognize the symptoms of h u t  stress aa vell as perform first aid 
v i  thou t delay. 

Therefore, it is important that all employee~ are able 

2 SCOPE 

This stradud operating procedure (SOP) describes the symptoms and 

Field personael should take immediate actiorr to prevent 8 less 

trutment for the three c l a m i d  type8 of h u t  st-8 prwented here in 
aacending order of severity: 
stroke. 
severe form of h u t  stress from escalating into one requiring hospital 
treatment. 

h u t  cramps, beat exbustion, and heat 

In addition, this SOP r e c m  my8 to avoid h u t  stress, such as 
frequent rest periods, carefully timd rxcunioar in protective 
clothing, and mitoring hurtnte and body temperature. 
Safety Officer (SSO) hu overal l  r u p o a r i b i l i t y  for seeing that theae 
guidelines are f o l l d  in the f i a l d .  
uutious vhea vorlting in condition8 vbue h u t  strut I s  possible. 

The Site 

Eavroer, u c b  individual must be 

3 OAIECRVBS 

The prevention of h a t  stress is of paramount importance for field 
personnel, particularly w h a ~  they must w e a r  huvy or confining 
protective clothing. 
themselves for possible h a t  St-89 and knw vht to  do in 8 he8t 
emergency. 
stroke caa provide lifcs~ving first-aid to another, while medical 
assistance i o  summoned. 

The SSO mast -re that all per8onnd monitor 

For example, a person vho recognizes the symptoms of h u t  

4 EFFECTS OPEEAT 

Normal oxidation procesies within the body produce a predictable 
amount of hut. If tbe h u t  is liberated u it is fo-, there is no . 
d u q e  in body tempenture. 
rapidly, the bodp cool. to 8 point 8 t  vhich the production of h u t  is 
8ecelerat.d urd the u t c u s  Is 8vaihblr to bring the body temperature 
brclr to no&. 

If tho heat is likrrted sllghtly more 

Interference vith the eliminrrtion of heat I d s  to I ts  accumulation 
.Dd thus to the elmtion of body tmperrtute. 
i8 s8id to h v e  8 fever. 
cut8fn body processes speed up d generate addltiozml heat. 
body aut eliminate not only the n o d  but also the additional 
quantities of hut. 

A8 8 result, the person 

Then the 
Such a condition produces a cyde in vhich 

1 I 
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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. 
additional heat is lost by convection. Hovevcr, wben 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 (sueat) 
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 95OP to 100°F, with high humidity and little or no 
breeze, heat is retained vithin the body. 
commonly, after a succession of such days (a heat vava) that medical 
emergencies due to heat are likely t o  occur. 
classified in three categories: 
stroke. 

If air movement such as a breeze strikes the body, 

It is on such a day or, more 

Such emergencies are 
heat cramps, heat exhaustion, and heat 

4.1 BEAT CRAMPS 

Heat cramps usually affect people vho vork in hot environmenrs and 
perspire a great deal. Loss of salt from the body causes painful cramps 
of the leg, arm, or abdominal muscles. Heat cranps also may result from 
drinking iced 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. 

4.1.1 Symptoms 

The symptoms of heat cramps include the folloving: 

o Muscle cramps in legs, arms, or abdomen; 

o Pain accompanying the cramps; 

o Profuse perspiration; and 

o Faintness. 

4.1.2 Emergency Care 

Place the victim in a cool location, observing safety and 
decontamirution considerations (see Section 6) if the victim is coming 
from the hot zone. 
liquid such aa Gatot.de or its equivalent. 
cramped nucls. 
alert for any indication of a more serious problem. 

Give the person sips of vater or an electrolyte 

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

4.2 m T  EXBAUSTXON 

B u t  exhaustion occurs i n  individuals vorking in hot environments 
urd may be sraociated vith beat cramps. 
the pooling of blood in the vessels of the skin. 

Beat exhaustion is caused by 
The heat is 

2 
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transported from the interior of the body t o  tbe rutface by blood. 
blood vessels in the skin become dilated urd 8 
pooled in the skin. 
extremities vhen an individual is in an upright po8ition. m y  l e d  t o  an 
lmdaqurrtr return of blood to  the h a u t  and eventually to physical 
collapse. 

The 
mount of blood is 

This condition, plus the blood pooled in the lover 

1.2.1 S m t o a s  

The symptoms of hut rrkru,tion are u follovsr 

o Pale al,rlVskin, 

o Profuse perspiration, 

o Generalized vedmcss, 

o Dizziness, 

o Rapid and usually sbrllov breathing, 

o Unconsciousness, aad 

o Appearance of having W n t d  (the patient vill respond to the 
sam treatment t h t  is administered in cases o f  fainting). 

Place the victim in 8 cool loation and r m v e  u mch clothing as 
Administer possible vhlle observing proper decont..icutioa procedures. 

cool vater, Cltor.de, or its equivalent. If p8ible. fan the patient 
continually to remove h u t  by convection, but do not dlov chilling or 
overcooling. Trut for s&ock, and t8ke the victi8 to 8 medical facility 
if there is any Indication of a more serious problen. 

4.3 EBAT STBoIfB 

Bwt 8tZO& is 8 p r o f d  disturbance of the hat-regulating 
WCh.llid., ~ c i 8 t . d  vlth high fever rad collapse. 
condition ruults in convulsions, u a c o n s c f o ~ ,  and even death. 
Direct exposure to mn, poor air circulation, poor physical condition, 
and advanced age (over 10) bear directly 011 the tendency to h u t  stroke. 
It is 8eri0~8 threat to life ud curies 8 20-puc.nt mort8lity rate. 
Alcoholics are extremely susceptible. 

soWtlrurs th is  

3 
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4.3.1 Symptoms 

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

o Dry, hot, and flushed skin: 

o Sudden onset: 

o Full and fast pulse; 

o Dilated pupils; 

o Early loss of consciousness: 

o Body (core) temperature's exceeding 105.P; 

o Huscle tvitching, growing into convulsions; and 

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

4.3.2 Emergency Care 

Remember that this is a true emergency, therefore, transportation 
to a medical facility should not be delayed. 
victim in a cool environment and remove as much clothing as possible. 
Bnsure an open aintay. Reduce body temperature promptly, preferably by 
vrapping the victim in a vet sheet or dousing the body vith vater. If 
cold packs are avdlable, place them under the arms, around the neck, on 
the ankles, or any place vhere blood vessels located close to the skin 
can be cooled. Protect the victim from injury during convulsions, 
especially tongue biting. 

In the.meantime, place the 

5 PREveppION OF EEAT STRESS 

Please note that in the case of heat cramps or heat exhaustion, 
Gatorade or its equivalent is suggested as part of the treatment regime. 
The reason for this type of liquid refreshment is that such beverages 
vi11 return much-needed electrolytes to the body's system. 
these electrolytes, body systems cannot function properly, and the 
represen ted health h 8 r d  will be increased . 
u e  vorking in situations vhere the ambient temperatures and humidity 
rra high, and especially in situations vhere levels A, ,B, and C of 
protective apparel are required, the SSO must follov the procedures 
listed belov: 

Vithout 

Theref ore , vhen personnel 

o m u r e  that all employees have sufficient quantities of fluids 
(Utorade or its equivalent). Personnel should prepare ahead of 
ticr for field work in heat stress environments by consuming 
extra fluids; 

4 
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o Bnsure that frequent breaks are scheduled SO that overheating is 
le8s l i ke ly  t o  occur: 

o Revise vork schedules, vhm necessrrg, t o  take 8dv8ntage of the 
cooler parts of the dry (I..., 5:OO 8.B. t O  1:oo p.mOT and 6:OO 
p.m. to  nightfal l ) ;  m d  

o Cooling vests  should be vom if 8 v d h b l e .  

o "E: Taking salt t ab l e t s  is MOT c u r r m t l y  -tied. 

S.1 m S  FOR USE OF cLoTBf#c 

If protective clothing must be vorn, especirllp l eve l s  A and B, the 
suggested guidelines for ambient temperature and maximum vearing time 
per excursion are as follovs: 

Ambient 
T a p e n t u r e  (.F) 

)lui.m Ilearing Time 
per gXcursion (min) 

Above 90 l5 

85 t o  90 30 

86 t o  85 ..a 
70 t o  80 90 

60 t o  70 120 

50 t o  60 180 

One method of wuuring the effect iveness  of m employee's 
nrt-recovery regbe is by monitoring the heartr8te.  
@delinea is one such method: 

The nBrouha 

o During 8 himate period, count the pulse rate f o r  the last 30 
8.coltd. of tbe f i r s t  minute, the last 30 recosdr o f  the- 
r d  .fatate, and the h t  30 8 - 3  of the th i rd  minute. - 

o Double the count. 

I f  the r.copuy pulse rate during the last 30 seconds of the f i r s t  
mhute  1s at $10 b e a t s / ~ i n u t e  or lesa and the deceler8tlon betveen the 
f$rit, 8.~0l ld ,  8ad th i rd  8inut.s is 8t l u s t  10 buts/minute,  the 
~ - r eco re ry  regime is 8ccept8ble. f f u p l o y e e 8 s  rate IS above 
tbat specified, 1- ru t  period is required, accorp.oied by an 
iaerucrd intake of fluids.  

5 
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5.3 HONITORING PERSONNEL tCDY TEHPERATURE AND BLOOD PRESSURE 

Uhen personnel are in respiratory protective gear for extended 
periods, or 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. 

4 
5 . 4  HONXTORING THE WORK AREA FOR BEAT STRESS CONDITIONS 

Air temperature ana relative humidity are the tvo most important 
measurements for determining :ha likelihood that a heat stress situation 
vi11 occur. 
thermometer. 

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

6 DECONTAMINATION 

As in ocher medical emergencies, decontamination should proceed as 
normally as possible vithout contributing unduly to the victim's stress 
or injury. 
he or she is taken from the hazardous zone. The nbuddy system" Is 
aIvays in effect and backup personnel should be available at the 
decontamination station to either suit up and assist in extraction or to 
help decontaminate and undress the victim. If other serious injuries or 
more life-tbueatening conditions exist, and the victim cannot be 
disrobed or decontaminated completely, the victim (or contaminated 
portions) should be vrapped in plastic (or other protective material) 
for his or her o m  safety as well as the safety of ambulance and 
hospital personnel. Carefully avoid action that vould result in the 
victim's being further overheated. 

At a minimum, the protective clothing should be removed as 



MALLINCKRODT 
Material Safety Data Sheet 
M8Nind~rod1, Inc Science Produac DMhn, P.O. Bar M Paris, KY 40361 Ennmncy Telrphome Nrrkn 314-982-=, 

HYDROCHLORIC ACID, 37% 
P R O D U C T m O N i  

CY /FI RST dlp 

In caw dmlul. immcdirtcty fluih skin or eyer d l h  plenty ol 
walcr lor at kart I S  minuicr. I f  ~ a l l ~ d ,  00 NO I' INDUCI! 

Give large quantiiics d w t c r  or milk if rvlilrblc. Never give 
anything by noulh lo an uncmious  pcnon. I f  Lnhalcd, rcniovc IO 

fresh air. I no( bmaihing. @e mMrid crspinih. Ir 
breathin6 k difriull, #ve osygcn. In OW COII call a 
phpiti8a. 
Sa@ SECnON 5. 
DOT l l w r d  Clru: Corrorive Miterial 

v o w m a  

At, 
iliiy: 0 Rcactiviir 0 

HYDI\OCI+LORIC ACID, 37% 



4. eXPOSURE / tleAl;nf @FFEClS 

4 Inbmhtion: 

e 
corrolkcl Inblrtk,  d npon a n  cause ceufiing, choking, 
In(lrcnrtbn d the nae, Ihllor), a d  .pper mpinlg Im. 
lnhalrtkm d higher cunccntntiom may cause lrng damage. 

I n g e s l b  
Cumakl Srrtkwing hydmhlork wid can cause immediate p i n  
and b u m  d the m l h ,  thnwl, ewphagus and ~astdnterl inal  
Ind. May c a w  nausea, vomiting, and diarrhea. 

Skln Contact: 
cormkc1 Can caw redness. pin, and senre skin bums. 
Concentrated roluliOnr COW deep ukcn and divdor skin. 

Eye Colltact: 
Conod*cI Vmpn arc irritrling and may cause damage to the 
CF. spluhu m y  cause ccnrc burns rnd permanent eye damage. 

8 

Chronlc Enporurt: 
Longcrm c r p a u ~  IO conrtntntcd npon may cause erosion ol 
teeth. Long tern crpauru rcldom occur due lo the conwsivc 
p~opcrtkr d the acid. 

Amrmtbn of Prr4rllnc Condlllons: 
P c m s  dth pretdstlni skin disordcn or eye disease may be 
more BuCrcplible lo the cflertr of this rubrtrncc. 

JJ. Fl- 

InIiaIntlatn: 
Remove lo fmsb air. If na( breathhg, dn art i r i ia l  
respintion. If breathing h dilCkrH, &e omen. Call a 
phpkim. 

Ingestion: 
110 Nor INDUCf! VOMlllNOl Oin laqc  quantities d 
w t e r  or milk If m&&k. Never g k  anything by mouth to 
an U ~ C O ~ S C ~ O U ~  pcnan. ac t  medical allenlion immediately. 

Skln Exposure: 
In case dmlK(, hmcdialcly nub ckin With plenty d mter  
lor at Icul IS minutes rHk F d l 8  contaminated clorhing 
and rhou. Wash c(othingkrolc ~ Y K .  llmroughiy clean shoes 
before muse. Oel mcdkd rltcntkm immedirlely. 

Eye Esporurr: 
Wash eyer with pkaly d water for at k a r t  IS minutes, lifting 
lorvrr and u p p r  c ) r W  OmCiorraHy. Oct medical rttention 
immcdirlcly. 

C. TOXICITY D A U  (RTEC!& 1986) 

On1 nt LDXk 900 mg/kg (Il)dmchloric acid 
concentrated) Mutalkn refemncu Cited. 

SECTION 6 -nlrol h h r u r r p  

Alrhrnc Enposutt Urnllm 
-0SllA Pcnniuibk Umit (PEL): 
5 ppm Cciling 
-ACGIII T'hlhnrhdd Umil Value (TLV): 
5 ppm Cciling 

Veatllrtloa System: 
A -tern d kcll and/or ~ n c n l  crhawt b mnnnmcndcd (0 kcel 
cmplqrc crprrrer klor ~ h c  Airbonn f?sposrm Umila. kml 
crhawt nntilatbn & ~ e m n n y  p d e m d  bocrur+ it can rontrd 
the cmhtbns of the conlamiunt at iu IOIICCC. prcnnling 
d i r p n k  d i t inlo the gcncnl work a m .  Pkru refer lo t k  
ACOlll document. 'Indrrtllrl Ventikth. A Manu01 d llrronm 
Pnclirrro, m a t  m a t  edition. lor bctr ik  

Perumml Reaplmtorr: (NIOSN Appmvd) 
i f  IIW n v  is emcdod I run rmpie- chcmkal cartridge 
rupintor may be wm, In FWNI, up to 100 timer thc l L V  a tb 
rnulrnrm w concrntntkr rpccifiid by the ~pinior  supph, 
whichever b k u  Nicmatiuc~. a irpplkd air lull f.crpkrr 
ruplntor or airlimd hood mry k rom. 

SUO Rotecilon: 
Rubber M neoprene gtows and additional pmtcdh including 
tmpeniOUr boou. apm. or rannlc, as needed in rreu d 
unusual clpaure to prevent skin C W I I ~ .  

Eye Pnrttcllon: 
Uu ckmkd ufcty plLk and/or a lull face rhktd rhcre 
rpkrhing b px&le. CoclIacl knw rhovld nol k mrn r lnn 
d n g  4th thk mmtcdml. Mrinmin eye .nrh fountain a d  
qukkdmnch fadilk8 in WWL o r a .  

SECnQN 7 S I o m r n d S P r t  Id I n f o n n w  
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Malllnckrod t 
Material Safety Data 
Emergency Phone Number: 314-982-5000 MallincLmdl.Inc.. kknrr ho6ua Dirlsbn. P.O. Boa M. MS. KY 4Jo(I. 

Ifrvllkwcd, #iue n l c r  lo drink. Induce wrmiting U mcdkal help 
b nol knnwdirtcly available. Never @ anj16ing by mouth to an 
unconscious person. If inhaled, remar to fresh air. If na( 

brutMn& dve anificial respiration. If breathing b dilficult, 
give oxyten. In caw d contaci, immedialcly flush skin 01 eyer 
wiih pkntydvr icr  for at least IS minutes. In all CBSCS ta l l  a 
phyrkiaa. 
see SECnON s. 
DOT Hur rd  Class: Flammable Liquid 

ON1 

Appurrncc: sear. ~ I O ~ I C S S  ilguid. 
Odor: Rubbing akolol. 

Solubility: InQnite in mtcr. 
BoilinB Pdnl: W C  (lw. 
McltinB Pdnt: dpc (-128'F). 

Vapor Density (Air- I) 2.1 
Vapor Pressure (nn HI): 33 0 2OX (WF) 
Eaponlion b l c :  (a4iUAC - 1) 2.83 

Specific PvitF 0.79 

Flm 
flammbk Uquld 
Rashpdrc: 12% (Sm (ckued cap). 
Auldpltbn tcmpenta: 399'C 0. 
Ramnubk limits In air, %by vdrm: 
icl: 2.0; ucl: 12.0. 

Explodor: 
Abovc flash polaI, np#-rir &am am e r p k r h  within 
flammable limit6 noId above. Contact wlih Ummg oxiditen m y  
CJW lire 01 r q b d ~ ~  

Fire Ertlngulrhlng Medlrr 
Water 8pmyD dry chcnkrl, rkahd b m ,  or carbon dioxide. 
Water spray may be used to keep flre crporcd containen d. 

Special JnCormrtlont 
In the event d a fire, %tar full protcctiw clothing and 
NIOSIi-approwd sclfantaincd breathing apparatus witb lull 
lacepiece operated in the prcuurc demand or whcr posiiiva 
prcuurc mode. Water may k u r d  to flush spills away lnrm 
crparurrs and to dUutc r p h  to non-flammrbk ndrturas. Vapon 
can flow alont surfacer IO distant ipition source and flash 
back. 

Hazardous Dcconporllloo Products: 
Todr pcr, and -par rrcL u a m  monodde may be nkrud 
rnrelnvoMn~Iroprop)llakolol. 

Hrurdous Polymrrlutlon: 
WUI no( oocyr. 

&mom all l~vrrcl d lp l t loa  Ventilate area d kak w 
rpir w p  pcn#rwl rrqrbr pmtrclivr Lkthbg and 
nrplntcwypmtedonfronnpon Srnlrrphnuyk 
abmbed 01 ppcr toweb rad cnponled k r fume hood. Ala* 
enoagh cirr for lvmcr to d u r  hod, tbn ipiu ppec la a 
rrkrbk k o h n  m y  from onbrrtlbk mwdak. Chuta and 
racouer Nu# b r  nclrnrrtbn wben psrlbk. lrrgcr tpilb 
and bl ritrr a n  be dkcred u lutrrdovr n d e  a d  atocnhed 
in a ruitabk RCRA a p p d  combustiam chamber, or abmbcd 
wiib nnkul l te ,  dry sand, earth 01 similar mrterirl for 
disporri as hazardous n i l e  in r RCRA approved facility. 

Ensure mmpllrncc with local, state and fedcnl regulations 

NFI'A Rnting: Hcait anrmabilitv: 3 Reactivity. 0 

le: 07-13-87 Supersedes 09-13-85 ISOPROPYL AI., 
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Mallinckrod t 
Material Safety Data 
Emergency Phone Number: 314-912-5000 Mal l inckrd .  Inc.. Sricncc Roducir Division. P.O. Boi L l .  Pwic. KY  4M61. f iF 

n" ISOPROPYL ALCOHOL ' PRODUCI'IDENn FICATION; 
Sponymr 2-propand; sa-propyl alcohol; iropropand 

Fonnul~cAsNo~ 67430 

Molecular Weight: 60.10 

Chemical Fonnula: (CH3)z CHOH 

Hwdous Inpcdicnu: Not applicable. 

PRECA UTIONARY MEA SURES 
WAllhlNGl ilAMMML€ UQUID. IlAlUlNL IF 
W U W E D  OR Ih'llALtD. AmClS CE". KERVOUS 
LysTuI. CAUSES IRRITAllON. 

Keep may from hut, sparks and flame. 
Keep contoincr cbcd .  
Use with odcquate.wntilation. 
Avoid breathing n'por. 
Wash thoroughly after handling. 
A d d  contact with eyes, skin and clothing. 

WERGENCY/FIR ST AID 
Ifrvrllovcd, give water lo drink. Induce vomiting if  medical help 
is no( immediately available. Mvcr give an)i$ing by mwth io an 
unconscious pcnon. If inhaled, remow to fresh air. If not 

2 berthing, give art i f ic ial  rcspintion. If breathing i s  difficult. 
3 givc oxygen. In case of contact, immediately flush skin or eyes 4. with plcntyoCmtcr for at least 15 minutes. In all cases ca l l  a 
3 phpician. 
J SEESECllONS. - 

'4 

DOT Hazard Class: Flammable Liquid 

SECTION1 P h y m  

Appearance: acar, rdorkrr liquid. 

Odor: Rubbing akohd. 

Solubility. lnfinitc in water. 

Boiling Point: 82.C (IWm 
Melting Point: 4VC (-IZBT). 
Specific gnvity. 0.79 
Vapor Density (Air - I): 2.1 

Vapor Pressure (mm Hg): 33 @ 2QC (Wo 
Evaporation Rote: (n-DUAC - 1) 2.U3 

SECrlON2 

Fire: 
Flammable Liquid 
Flashpoint 12% (S3.F). (clorcd cup). 
Autoignition tcmpcnlrrc: 399T (7WF). 
Rammable limits in air, %by volume: 
Icl: 2.6, ucl: 12.0. 

FI- nd EXDIOSI on 1- n 

Explosion: 
Above flash point,vapor-oir rnhures arc explosive within 
flammable limits notcd.ibovr. Cocltwt with strong oxidizes may 
cause fire or explosion. 

Fire Extinguishing Media: 
Water spray, dry chcmkal, ikohol form. or carbon dioxide. 
Water spray may be used 10 keep lire exposed containen cod 

Special Information: 
In the event o l  a fire, w a r  lull protective clothing and 
NIOSH-approved sclfconlaincd breathing rppanlus with lull 
Iaccpiccc operated in the pressure demand or other positive 
pressure mode. Water may bc used to flush spills away from 
crporurcs and to dilule spills lo non-flammable mixtures. Vapon 
can flow along sudaccS IO distant ignition source and flash 
hack. 

- 
Strbilltr: 
Stable under ordinary condiiiqns d use and stonge. I k ~ t  and 
sunlifit an amtributc to instability. 

Hazardous Decomposition Products: 
To& p'u and nporr r lr l  u arbon monoxide may be rekaccd i i  
a lire iavdving isopropyl akobol. 

Hazardous Polymcrirslion: 
Will not occur. 

Incompatibliiticr: 
Hut ,  #lome, r t m g  oddLen, arctadchyde, chlorine, ethylene 
oxide, hydrogen-pallodium ambination, bydrgca pcmxide-culfuric 
ocid mmblnrtion, potassium tcd-butoridc, bypahbmur wid, 
kacylnates, nitrdonn. phosgene, oleum and pcrthlork arid. 

R e m  111 ~oulcu d ignition. Ventilate area d leak or 
spill. Clean-up pcMnncl requim protective clothing and 
rrrpintoy pmtcction from npon. Small spills may be 
abrorbcd on ppcr toweb ond evaporated in 0 fume hood. Allow 
enoud~ time for fumu to dear bod, then ignite ppcr In a 
ruitabk b a t h  ovry from combustible malcrirls. Contain ond 
rctQvcr liquid for reclamation when pwiblc. Larger rpills 
ond kc suer u n  be collected as hazardous waste ond atomized 
in I suitable RCRA approved mmbustion chamber. or absohd 
with wnniculite, dtyund, earth or similar material for 
disposal as haurdous waste in I R C W  rpprovcd facility. 

Ensure compliance with local. slate and Icderal rcgulalionr. 



Mlallinckrod t 
Material Safety Data 

In c u e  d COI)IUC(, immcdirtcly flush skin or cycr 4 t h  plenty d 
ntcr  lor 41 ku( I S  nlnuter. If mlknd, DO NOT INDUCE 
vohmtwi oiw hrl+ qurnthk d n i e r  01 milt ir avliiabk. 
N e w  g k  anflbkrg by mouth (0 an rrmuckw paon. If inhrkd, 
r e m  lo lmh air. It no( breathing, dw artificial 
f e 8 p h l b n .  If bnrlhing is dillkult, gin o w n .  In 111 crscs 
call a physician. 
W E  S@CllON S. 

DOT Ifurrd Clru: Oxidizer 
Ab 

- NFPA RatinEs: llcalth mmrbility: 0 Reactivity. 0 Other. OsMizcr 

Effecl.. ,e: 10-21-86 Supersedes 09-01-85 NITRIC ACID, 70 



.e .  e' 
NITRIC ACID, 70% 

Eye Exposure: 
Wuh c y a  d i b  pkng ot water for at k t  I S  mhutu, liltln# 
k*cr and upper ejddn ObOJoorHy. aCt medical attention 
ImmdhteIy. 

(R-1982) 



Mallinckrod t 
Material Safety Data 

NFPA WIllniq Ilcrltth: 3 Pkmmabilily: 0 Itcoclivily: I 

11-03-85 Supersedes 04-01-85 SODIUM I IY DII 



u P 0 S l . J -  E m  Inbalo~lon: 
Rrmm IO Ircrh oh. If .o( brratbing, 
rcrpintka. If brcoihiq k dilCrmk. & omen. Call a 
PWicirn. 

lagestlon: 
DO NOT INDUCE VOMmNC3l O i  large quanlitier d 
water or mo#k If Mkbh.  -1 &h rnflhing by mouth lo 
an tmcodow percon. Oet medical at tenth immediately. 

Sum Exporurr. 
In c u e  dmotrd, Inccdiatcly flush skin witb plenty d wlcr 
for at kart 15 mlar l~r  WMO n d n g  eoataminatcd rklbing 
and r h w .  With dothing afore reuse. (311 a phplcian 
immediately. 

Eye Expostwe: 
Wacb eyes witb pkagof n t c r  for a1 k.u 15 minutea, lifting 
lowrr and upper cyeW OaubUHy. OCI medical attention 
immcdiatcly. 

C. TOXICITY D m  (RTECS, 1982) 

No LDJO/LCIO irlonnrtbo found dating to normal 
mutea d octuprtbul erpaure. Idtalion data: Skin, 
nbbk SO c a l / u I l  Severe 
mg/UII Scrim 

artificial 

Cyqrrbbil: SO 

Alrborne Erposurr Umllr: 
-0S I IA  PcnnWbk Prporure Umit (PEL): 
2 mdm3 WA) 
-ACOIIf Tbrcrhdd Umit Value (3LV): 
2 mdm3 (ailing) 

Vcatlloalon System: 
A r F t c n  d &rl and/or general ehaurt is recommended to L 
c m m c  crpoturer bckm the Airborne & p o r e  1JrniU b 
cahawt ventilation IC gencnlly p rckmd because i t  can conIra 
the c m i u h  d the canlaminant at its source, prmnling 
dirqcnbo d h inlo the (cncnl work area. Please d e r  I 
ACOlll document, 'Indu6tri.l Ventilation, A Manual d 
b m m e n d c d  Pnakcc., l ~ y t  rcccnl edition, for deuik.5 

P e ~ n o l  Re~p l~ lo r r :  (NIOSII Approved) 't 

If 1bc TLV ir cxrccded, a dwt/mkt -pinlor 4 t h  chemk6l 
pdcr may be wrn, In pacral, up IO ten timu the 'ICV.' 
respintor rupplkr lor Umlcrthc. Alternrtivtly, I cuppli$ 
fuu facepiece mplntor or air(ined hood m q  bc worn. 

sklo prdtC(lo0: 
Wear lmpenrbur pmlcctivc clothing, including boou. 
a t ,  apmn or cclvrnllr to prevent skin contoci. 

Eye Pmtecllon: 
Ust ~ k m k . l 8 d c l y  pgglu and/or a Cull face rhicld where 
cpluhing h pariMc.Coalact knru lhwld ndr be m m  wbcn 
warking uitb ah& matcrial. 
qukk-drcncb kdliiter in  vork area. 

4" 
c 

C 

Maintain c p  wosh fountain and 

Keep In a tifitly clacd caahincr.Pmkd from 
physical damage. S l o ~  in a d , d r y ,  ventilated area away I- 
t0un-a d hut, d t u m  and iacompatibilitirr. Ahnp add ah 
crust& to water while r l in inc never the ~cvcry. . 

...................* .........................bo....*.*. 

M 



Mallinckrod t 

SULFURIC ACID 96% .. N S  
Stobllllys 
Smbk under ordinary ~0ndiliOn8 d wc and 8rongc. 



E + bale: 10-21-86 Supcrscdcs W-05-85 

5 l l t n l l ~  I I  

A. EXFOSURt? / Ut? ALTll EFFE- 

Inhdrlion: 
lrkrhlior produces damaging cllecls on #he mycoyI mcmbnms and 
r p r  rerfinlov trw. M J ~  cause I q  cdcnr. Spphnns nay 
hcludc idlalion d lk w t c  and Ihrort, and labored brealhlng. 

Ingtstlon: 
h m k .  Swallowing can CJUSC mere b u m  of thc mouth, 
lhrorl. and slnnruh, kadhg (0 dcalh. 
Uomiliiig, diarrhea. 

Skln Contack 
Cormrive. Syntplomr of redness. pin. and scvece bum ran occur. 

Eye Contnct: 
corrosive. Splashes can cruse blurred virion, redness. pain and 
severe l&ruc burns. 

Chronlc ‘Expsurt: 

AMrtvrllon of Precxlsllng Condlllonr: 
Perms 6 t h  prc-cnisling skin disonkn or eye pmbkms or 
Impaired nspiratocy functioCr may be mote iuaepiblc io the 
cflccls of Ihe iubrlanre. 

c a w  m e  lhnul. 

h & k N l l  CIpOSUIC IO mitl Or V8pn UIJY CJUSC dJmJgC IO leelh. 

I Illla lill /011: 

Renwvc lo lrcsh air. If mJ brcacbing, give arlificial 
respiration. I l  breathing is dilfii. give orygen. Call a 
physirirn. 

Iiigtstion: 
Il swalkmd. DO NOT Induct vomiting. Give large cluantilics 
of WICI OT milk U mlrMc. cln a phpkian ininwdialcly. 
NCVCI give anything by mouth to an unconrrbus ~ K M .  

Skln Exposure: . 
In case d coalad, bmcdialcly nu& skin wilh plenly d walcr 
lor a1 leas1 I S  minutes whik removing cimnlaminaicd clolhing 
Jnd shoes. Gfl0 pbFklan. ’ 

Eye Exlwsurer 
Wash eyes wilh plenty d water lor JI ICJSI I S  minutes, lilting 
h e r  and upper cyet& orrukmaly. (icl mcdkal attcnlion 
iinmediatcly. 

C. TOXICITY DAm (mecs, 19~2)  

vclllilllliol, syslclll: 
A syskni of local and/or general cnhrusl is rcconiiitcnclcd in kcc 
coiiployec crporurcs bclw, thc Airborne Enpure Limits. torr 
crhausl vcnlilrlion is generally preferred ~CCJUSC il can conlpl 
the cmiubns ol the conlaminanl 11 i l s  source. preventing 

ACCIIII ducunient. ‘Industrial Venliialion, A Manual d 
~ c c o n t n i c ~ c d  rractirer’. most recent edition, lor atciaits. 

I’trsoiinl Rcsplrators: (NIOSII Approved) a 

respiralor may be worn. in general. up lo 100 limes lhc 11. r I 
minimum use conccnlraiion specified by the respiralor supp ? cr, 

*whkhcver is less. Aliemrlivcly. a supplied air lull facepiece 
respirator or airlined had may be worn. 

Skin Prdectitm: 
Wear impcrviuus prolcclive clothing. iiicluding boots. gluvtr. lab 
Coal, apron or covcrrlls lo prcvcnl skin cnnlacl. 

Eye I’riitcctloii: 
use rhcntkal sak ly  goggles and/or J fa11 fiicc shield where 
splashing Is psRik.Cunlrct kiixr sltould not be worn when 
mrking wilh this nialcrial. 
quick-drench Iacililics in work area. 

a 
diSpenh of i( inlo the teneral work JfCJ. I%JSC refer IO 110 

? 
I f  Ihc 11.v h C~CCcdcd II lull k C C p i C C C  chemical CJrtridgC ’i: 

Mainiain eye wnrh liwniain and 

Store in a c o d ,  dry, vcnlilalcd storage area wiih arid 
resirlrnl fluon J I I ~  goal drainage. I’rolccl from physical doniagt 
Keep oul d direct sunlighl and awry Iroiii heal, water, and 
incontpaliblc malcrirb. 110 nol wash oul ronlainer and uu i t  lot 
other purprcs. When Jilulin#. J IWJ~ add the JCid lo W J ~ C ~ ,  nev 
Jdd Water IO  the acid. 



u d  Hooltb Handbook men? 65 10 RI 20 I.adbeok of Chemistry and Physics 

chemical Proportios: (symoayn: Acsaia I 

Cborical ?ormula As nolaealar w i g h t  74.9 

Pbysical Stat. Solid SOlUbilitp X M O l o b l O  milia9 ?oint sublimos 

?lash m i a t  n/A Vapor Prassuro/D.luity O r  treosinp Point #/A 

spcitic Gravity 5 .73  ador Chareetaristic RIA ?lansbAo Lilfts noa 

Iaeoq.tsbi l i t io8  1- O X I D ~ z t U ,  milt W#, ltfoIoQpI @AS 

nonitoriaq ReCO.ll.nd8tiOM: 

Continuoas Mfni-Rar 

DisposaA/Y.sto Troatnnt: 

Hoalth Iluards 8nd l i r s t  Aid: 

Eye: wamb i ~ o d i a t o l p :  skim: ua.h i d a t o l y :  suollou: i l w d i a t o  r d i e a l  attoation - i rr i ta t ion  ft0.l 

axpesoro r.qoir.8 i-diata modiea1 ottomtion. 

43.l 



ocolopy and anvironwnt, inc. 

R A I A I D  X V A L U A T I O I  O F  C R X I I C A L S  

Chomical Barno C a b f u r  Dato 3/23/92 

Job lo. UH6000 DOT NaD0fl.l. NO. 2570 

CAS nwbor 7440-43-9 

ROfOCOnCO8 Conrultod fCirCl0): 

Chrir (001. 11) NIOSR/OSRA Pockot Ouido Vorschuoron Morck Indox Harardlfno 

Texic and Risrrdous Iafoty Manual 

Rad Hoalth Handbook NCRP 65 10 CtR 20 Handbook of Chosistry and Phy8icr 

Otbar : 

Ck0DiC.l PCOpOtttO8: ( S p O l l Y D S :  1 

Chosic.1 Formla Cd nolocular Woight 112.4 

Phy8ic.l Stat. solid solubility (H20) fnsolublo boiling Point 1409O l' 

t f m h  Point l/A Vapor PCO8SUCO/DOn8ity 0 1 1  ?roozing Point 610° ? 

Spocific Gravity 1.65 Odor Charactorirtic - tlauablo Lisitr 

Incompatabilitior Strong oxidixorr 

Biological Proportios: 

TLV-TWA - PtL 0.2 rg/r - Odor/Odor Thro8hold Odorlo8s 3 

IDLH 50 Dq/r nuun - Aquatic - Rat/nou.* - 3 - 
Rout. of EXpO8UCO Inhalation, ~nqostion 

Carcinogon X To ratogon nutagon 

Radioloqical Proportio8: 

Handling Roconendation8: (Por8onal protoctivo r~aruros) 

Ioalth Haxardr and tirmt Aid: 

Urgo quantiti.8 of wator, induco vomiting, modical attention: remove to fresh air, medical attontion 

iuodiatoly 

SpptOr8 2 Acute: irritation of noso and throat, coughing, chest pain ,  nausea, voaiting, dizziness, 
chill., stomach distross, diarrhoa 

Chronic: 1088 Of 8D.11. 1iV. r  damago, kidnoy damago, cancor 



acologl n 4  onviromwnt, he. 

8ASA.D E V A L W A T I O 8  O F  C R B R I C A L S  

3/23/92 I C h d u l  R a n  Chlorobonsow D.C. 

Ocrr D w / v . l I .  ll0. 1134 Job M. fllt8000 

CIU h b . r  101-90-7 

nandlinq Rocorwndations: (Porso-1 protoctivo rasuroa)  

Bospirators: 1000 ppm - US. P I V I .  2400 - uso SCbA. Avoid skin/.go contact. 

nmito.irp -ti-: 

?law ionization dotoctor (OVA) or Photoioni8ation dotoctor (m) with 10.2 OV probo. 

Disposal/Wrsto Troatwnt: 

noalth 8azarda and rirst Aid: 

I-: irwdiato rdical attontion. Ills: w v o  to frosh air. CPR i t  nocossary. DI~: rinse with vator, wash 

skin tlrsrouqhly with soap and vator. 

s w o r :  Acute: Irritation of skin, eyos and noso. Drousiaoss, iacohoronco. vomiting. 

Chronic: Livor lad damago. 

~ f o r w c o s  Consulted (circle): 

MOSll/olM Pockot ouido vorschuor08 Horck 1ad.x narardliao Chris (Val. 11) 

Tosic and nasardow Safoty m a u l  e Other: SAX. Aldrich 

m d  Hoalth nandbook M a P  61 10 Ctll 10 Bandbook of Qomistry d Physics 

Chaical Proportios: (Synonyms: Ilonochloroboruono, Chlorobonsol, Phony1 Chlorido. RCB 1 

C h d a l  rorula C61SCl lWl.colar Wdqht 113 

?hysical Stat. liquid solubility (1200) 0.1% wi l ing  Poiat 2' r 

?lash Point 2' I Vapor Prossuro/Doasity 1.1 m ?roosing Point 3' I 
Specific oravity 1.11 odor Charactoristic 61 WI ? l a d 1 0  Limit. 1.3-7.1 % 

1acoq.tabilitios Strong oxid i8 . r~  

I 

Biological Proportios: 

mv-m 75 p p ~  - ?EL 75 ppm Obor/Odor ~hroshold srmt/alwnd 

IWI 2400 ppm .mrun *.tic mtjllaus. 

lout. of LxpoSUrO Iahalation, Inqostioa, S k i m  D0-1 

Ca rci-n oxporiwatal Toratop08 oxporilwatal Ibltagon 0xp.r irntal 

Radioloqical Proportiom: 



ocoloqy and environment, inc. 

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

Roforoncos Con8ulted (circlo): 

NIoSH/OS#IA Pocket Ouido v~rschuoron tlorck Indox Harardlino Chris (Val. 111 

Toxic and Haaardous Safoty Manual e othor: SAX, Aldrich 

Rad Hoalth Handbook IImP 6 5  io crR 20 Handbook of Chomirtry and Physicr 

Chomical Ptoportios: (Synonyms: Chromic Oxido, solublo chromic salts 1 

Chomical Forrula Cf ~~olocular Woigbt 5 2  

Physical Stat. solid 

Flash Point l/A Vapor Prossuro/Donsity 0 P Troorinq Point 3452.T 

specitic Gravity 7.14 Odor Characteristic Tlalclablo Limits 

Incoapatabilities Strong oxidirors 

solubility (810) insolublo Boiling Point 4788.F 

BiOlOgfC@l PrOpOrtiO8: 

TLV-= 0.5 Bg/B - PEL 1 Bg/B3 Odor/Odor Threshold 3 

rDm N/A H u u n  Aquatic R. t/nous. 

Route of Exposuro Inhalation, Ingestion 

Carcinogon Toratogon Mutagon 

Radiological Proportier: 

Handling Rocommondations: (Porsonal protectivo masuros) 

APR: any dotectablo limit- SCM. Woar glovos and bootier. Prevont akin/oyo contact. 

Monitoring Recouondations: 

~ ~~ ~ 

Disposa1/Wasto Troatront: 

Hoalth Hazards and Tirst Aid: 

1190: give largo amounts of uater, indue. voaitinq, iuodiate modical attontion. 1": IOVO to f r e s h  air, 

CPR if nocoasary, L m d i a t e  rdical attontion. DER: Binso with largo amounts of wator. 

syBptora : Acute: Contact dormatitis; irritation o f  IUCOU~ merbranos and uppor respiratory tract, 
coughing, whoosing, hoadacho, fevor, nausoa, vomiting. 

Chronic: Carcinogon, liver and kidnoy damage. bronchitis, ulcoration of skin, lung cancer. 

253 



-1oqy ud ..viromDoatr ins. 

8AtA.D C V A L U A T I O 8  O ?  C B C N I C A L S  

0.t. 3/23/92 

Job lo. WUrooo 
choltuml UI. 1, I -~ ieh lo roknaono  

DOT Nuw/U.Xl. Uo. 1591 

CAS mmbor 95-50-1 

Rotoremeor Consultod (circle): 

rrora/anu Pockot Quid. v~rachuoron #lor& Tadox aasardlino Chria fool. 11) 

Toxic .ad maardous Safoty Hanu1 m o r :  

Rad Uoalth Handbook. Ky 15 10 ct. 20 . .adbook of Cbomiatry and Pbyaica 

Chemical Proportios: (Syaoayma: o-~icblorob.aaoao. o-DCD 

Q d c J  Formula C6.4C12 !Iolocular m i g h t  147.0 

Physical Stat. l i q u i d  Solubility (820) O.Ol* roiling Point so I 

?lash m i n t  2' ? Vapor  p r o a m u r o ~ ~ i t y  1 m rroorinp point  r 

Spocific Gravity 1.30 Odor c h a r a c t o r i r t i c  .7 PPI r l i l o  L i m i t .  

Incompatabilitiea Stroaq oxidisora,  aluJnua acid., acid  t w a ,  chl0tid.a 

Biological Proportioa: 

zLv-na 50 PD.I ?EL so Dp. Obor/odor throahold mloasant, aromatic 

IDUJ 1000 ppB lluvn Aquatic R8t/lWuao 

Rout. of Expoauro Inhalation,  fnqoation, Do-1 

Ca rcinqmn 2.ratoP.n mtapon  

Radiolwtcal  ? r o m r t i o s  : 

8aodliaq Rocollwndationa: (3.raonal protoctivo ~ s a a u r o a )  

Noni torkq Rocomndatioam: 

OVA o r  &hr 

Uoalth maarda and ? i r a t  Aid: 

1.0 k I-: sook n d i c a l  at toation: DER: vamh with aoap and vator ,  sook ~ d i c a l  a t ton t ion .  . 

syqtoma: Acuto: nauaoa, t o w i n g  of opoa, coughing 

Chronic: Livor or ki- d ia tuact ioa  
I 

253 



O c O l O W  and OnViCOQnnt, inC. 

B A S A I D  L V I L U A T I O ~  o r  C B I N I C A L S  

DAtm 3/23/92 ChODiCAl R A H  1.1-Dicblorootbmno 

DOT nam/u.n. NO. 1303 Job no. UH8OOO 

CAS UUDbor 75-35-4 

RmCmrmncos Conaultod fcirclm): 

IIOSH/OStlA Pockmt Quid. Vorschumrmn Horck Indox Hacardlinm Chria (vol. 11) 

Toxic and HASACdOUa Safmty Wnual ACQffl 0th.r: 

ChmDiC.1 Propmrtios: (Synonyms: Vinylidmno chlorido: 1,l-dichloromthylonm 1 

Rad Hmalth Handbook RCIP 65 10 CIll 20 Handbook of Chmristty and Physics 

Chmmieal rorwla cR:CC12 noloeular might 96.95 

PhySiC.1 stat. Liquid Solubility ( H 2 0 )  Pract. Inrol. Doiling Point 89*? 

rlarh Point o*r vmpor Pcor~uro/Donsity 3.3 D Irmocing Point l88.C 

spocific Gravity 1.21 Odor Charactoristic - F h u A b l O  LiDitS 7.3 - 16t 
Incompatabilitims Chomically activm motalr, oxidisora, acids. baa.. 

BiOlOgiCAl PrOpOCtimS: 

TLV-TWA 5 ppD ?EL 1 DDm Odor/Odor Tbrmrhold Swe~t/ChloroLorm liko 

IDLU Not availablo Human Aquatic Rat/Houao 

Rout. of Expoaurm Inhalation, Ioqmstion, Dorul  

Carsinogmn X Tmr8tOg.n nutagon x 

Radiolopical Pcopmrtioa: 

Handling Rocommondationa: (Pmrsonal protmctivo moaauros) 

Approved caniator/eartridpm or SCM: pogglma or facm ahimld: rubbmr qlovoa and boota 

Monitoring Rmcouondationr: 

OVA or HUu vith 11.7 mV probm. . 

Hoalth H A Z A r d l  and First Aid: 

INQ: 9iVO w a t m r  or milk: do not iaduco voaitinq: madical attmntron. 1": ~ODOV. to trash air. komp wara, 

a0.k DmdiC.1 attontion. Den: wash iumdiatoly. 

sylptoma : Acute: diesinmas, drunkmnnmar, irritatma skin L myoa 

Chronic: CAIICeC in livmr or kidnmy 

253 



.cology 8nd .nrit.ollt. is. 

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

Data 3/23/92 

Job Bo. MI000 

C b d U l  1,l-Dichloroeth.aa 

DOT B W / U . N .  lo. 2362 

w Ihl.kr 75-34-3 

Biologiml Proportios: 

n v - m  io0  PPI PEL 100 Dp Od.r/OQr Thcomhold Sueat 

tWI 4.000 ppm llummm AqrutiC Ut/?busa 400 mg/kq 

Route o f  Ixposura fahala t ion,  contact .  inqrs t ion .  ova (oeCP1.r) 

C 8 r C i a g a  X hrato9om . Illtagan 

Rad io lq ica l  Properties: 

Usadling Rocomndations:  fPermoaa1 protact iva  w r s u r o s )  

Disposable covoralls  (Satanan), f u l l  faem mask, irp.rmoab10 glovos, rmspirators v i t h  organic 

car t r idqos  

HOaitorhq Racomndatioas:  

Dispesa1/Vostm Trmat ra t :  

80alth Uaxard. and F i r s t  Aid: 

In9ostion - induce vomiting. Contact - f lush  v i t h  copious a w u n t s  of vator.  Gat u d i c a l  a t tont ion.  

Inhalatioo- COBOVO t o  fro& ai r .  

Symptoms: -to: Nausoa, vomiting, drrtakaanoss, cat dopramsfon, conaal f a ju ry ,  C h a r l C 8 l  buras. 

Chronic: Lime L kidnay &map.. 

213 

D 

D 



ocoloqy and onvironnnt. inc. 

B A X A E D  ~ ~ A L U A T X O ~  0 1  C H I L I ~ C A L S  

Chomical Name 1.2-Dichloroothano Date 

~ c n  namo/u.~. NO. 1184 Job No. UC3000 

CAS Number 107-06-02 

Roforoncos Consultod (circle): 

NIOSU/OSHA Pocket Guide 

Toxic and Harardour Safaty Manual ACOIl Othor: 

Rad Hoalth Handbook llcID 65 10 C?R 20 Handbook o f  Chemistry and Physics 

Chomieal Proportios: (synonym.: Ethylone dichlorido, ?roan 1SO 

Chris (vol. 11) Vorschuoron Horck Indmr Has. rdlino 

Chemical ?Otrul. Cl2S2n+ Nolocular Woiqht 98.96 

Physical Stat. liquid Solubility (XZO) 0.88 Boiling Point 1 8 P ?  

?lash Point SS*? C.C. Vapor ~rosruco/Donsity 87 n at 20.C rroosinq Point -32.r 

Spocific Gravity 1.25 @ 20.C Odor Charactoristie S w o t  r l a ~ ~ ~ b l .  Limits 6.2% - 15.6% 
Incompatabilitios oxidiaors, caustics, active rtalr 

Biological Proportios: 

TLV-TWA 10 ppm PEL 1 ppm Odo r/Odo r Th roshold 100 ppm 

IDLH 1000 ppm Human Aquatic Rat/nouse s5 .5-5 g/kg 

Rout. of Exposuro inhalation, ingostion, contact 

Carcinoqon X Toratoqon Ilutaqon 

Radiological Proportios: 

- 

~ ~ ~ 

Handlinq Rocoaaondations: (Porsonrl protoctivo moasuros) 

Orpanic vapor/acid gas cartridqo or S C M ,  rubbor glovom, goqglos. facoshiold, rubbor boots 

Honitoring Roeonondations: 

Orpanic vapor analyaors - continuous: oxplorisotor/02 analytor 

Disposal/Wasto Troatnnt: 

Hoalth Harards and ?irst Aid: 

Inhalation - romovo to frosh air: contact - flush with wator: got medical attontion 

Symptoms: ACUto: Irritation. loss of equilibrium or consciouanoms. hoadacho, nausoa. 
vomiting, dry skin 

Chronic : 



.coloqy BDd .a+i..arr+. inc. 

. A l A . D  R t A L O A T I O 8  O I  C m E R I C A L S  

0b.ric.L Raw Cthylbonsono Dat. 3/23/¶2 

Job .O. UIIOOOO #rr R m / U . U .  no. 117s 

CAS . r u k r  100-41-4 

Rofororrcos Con8ultod (cirC1.b: 

Vormebuoroa Norck 1nd.x Chri. (Pol. 1 1 1  IfO..rr#u Pockot Quid. Xaurd l ino  

Toxic emd hsardow sa to ty  I(.purl 

Rad Hoalth Iaadbeek llQI 65 i o  m 20 lfaadbook o f  Ch.rt8try u d  -8icS 

Otbor : 

Cbodcal I roprr t ior :  (Spongu:  C t h Y b U I 8 O l .  1.thD. ) 

Q.ric.1 ?ormula a12a12c& Clo1.crl.r Ikigbt 101.1 

?hysioal Stat. liquid solubility tmo) 0.01% k i l i a 9  m i n t  277.t 

r1a.r Point 55*? Vapor ?roamuro/aui ty  10 m ?remsinp Point -13Y.I 

Specific Qravity 0.87 odor Charactoristic 0.1 DDI r 1 r 1 .  roilit .  

Incomparabilitios Strong oxidirors 

Handling Iocorwndations: (?orronal protoctivo r a s u r o s )  

T p e k  or saranox cororalls: API in QUty/ Vine conditions or knova high e~nCOntratiOnS. 

M n i t o r i l y  Ruonmndations: 

OVA or 10.1 ov probo on Elu. 



ocology and environment, iac. 

~ A L A R D  ~ V A L U A T I O .  O F  C D ~ ~ I C A L S  

Chomical Namo Lead Date 3/23/92 

Job lo. UH8000 DOT !hDO/U... lo. 2291 

CAS lumber 7439-92-1 

Referencoa Conaultod (circle): 

UIOSH/OSHA Pocket Guide Vorachuorea Morck Indon Hazardline Chris ( V o l .  11) 

Toxic and Hazardoua Safety Rmnual 

Rad Health Handbook lCRP 65 LO C l R  20 Handbook of Chomi6try and Physics 

Othor : 

Chemical Proportiea: (Synonym: Plumbum ) 

chomical ?ormula Pb nolocular weight 207.2 

Phpaical Stat. solid solubility (H20) inaoluble Boiling Point 3164 ? 

rlaah Point l/A Vapor proaaure/Qonaity 0 n lroe6ing Point I / A  

Specific Gravity 11.34 Odor Charactaristic N/A ?lamable Limita N/A 

Incompatabilitios Strong oxidizers, hydrogon poroxide, acid. 

Biolog ica l  Propertiea: 

Odor/Odot Threshold I /A  3 PEL .os0 mg/m - 3 TLV-TWA -100 mg/m __ 
ID= 700 Bg/m - Hwan Aquatic ~ t f l o u a o  3 

Rout. of IXp08UrO Inhalation, Inqoation, Dermal 

Carcinogen - Teratogen - Mutagen - 
Radiological Propertior: 

Handling Reconondationa: (Poraonal protoctive ~eaauroa) 
3 5 nq/m- high efiicioncy partieulato respirator: other concentrations- SCBA: avoid skin contact or 

ingoation. 

nonitorinq Rocouendationa: 

Hoalth Haaarda and lirat Aid: 

INQ: Give wator, induco vomiting, medical attention immediately: 1": move to frosh air. medical 

attention: DER: uaah with soap and water promptly. 

Spptoma : Acute: atonach distress, vomiting, diarrhea, black stool, hoadacho, dizziness, metallic 
taate 

Chronic: muacle uoakneaa, joint/muacle pain, inaomia, coma. doath 

2S3 



.celoqy and onvironwat .  inc. 

g a x a ~ ~  r v a ~ u a r x o 0  O F  C ~ I I I C I L S  

Chomical M . w  Hothylono Chloride D8t. 3/23/92 

 no^ e u D . n .  eo. is93 Job l o .  11118000 

W l w k r  75-09-2 

mofororcos Consultod (circle): 

S I O S I I ~ M  Pockot Guido Vorschuorw mrck' Indox Easardlino Chris (Pol. 11) 

Toxic ud Ila80rdOUS Safotg ) U n U a l  JmIll m o r :  

aed noalth Ilmdboak BCRP 6s 10 cI1 1 0  luadbook of &or i s t ry  and Physics 

Chorical Proportios: (Synonyms: Dich lo ro~o thaao~  k t b p l o n o  Dichlorido I 

C h d C B l  ~ O t r u l a  Ilolocolar Wight 

Pbysical Stat. Liquid s o l u b i l i t y  t.20) Sl iqb t l t  k f l i n g  Point 

r1a.h miat V a p o r  Promsuro/D.llsity 310 m Ilq t roo r ing  Point *Or 

Specif ic  Gravity 1.33 Odor Charactor is t ic  tiko chloroform r l a m a b l o  L i m i t s  

1ac0q.tabi1iti.s 

B i o l o g i a l  Proportios: 

n v - m  so PPB PrL so0 pln Odor/Odor TJ~roshold Swot ,  ploasant/l60 p p ~  

I D U  5,800 ppI nuun Aquatic I r t / l buao  

b u t 0  O f  I X p O S U r O  O r a l ,  id, inq, dorm 

Carcinogen n u n n / a n i r l  To ra t ogoa #tagon C x p o r i r n t a l  

~d iOlOgiC81  P r o p r t i o s  : 

e/A 

Handling Ioco~~ondations: (Personal protoctivo r a s u r o s )  

Tyvok, qloros (PVA, Viton): any dotoctablo concontrations-SCM: no APR ca r t r idgo  ava i l ab le  

Iconitori& Rocorradations : 

W A  contiauously 

D i s p o s a l ~ s t o  T r o a t m t :  

11oalth Ilamrds and ?irst Aid: 

Inh: mor. t o  frosh a i r ,  APR if nocossary: Cyo/skin: f lush  w i t h  wator fo r  1S ~ i n u t o s ,  wash skin  w i t h  

soap/vator: Inq: sook ~0dic.1 at tont ion 

symptom : Amto: Hontal confusion, liqht-hoadodnoss, nausoa/voriting, hoadacho. staggoring,  
u n c o ~ c i o u s n o s s ,  i r r i t a t i o n  of oyos/rosp/skia, skin burns 

Chronic: Iloart pa lpi ta t ions .  m l a i s o ,  b a t h  
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I l A X A R D  ~ 9 h L O A T I O 8  O ?  C E t N I C A L S  

Chmmical #am0 Totrachloromthy1mnm bat. 3/23/92 

DOT #arm/U.#. #o. Job No. UH8000 

CAS numbor 127-18-4 

Rofmrmncma Consultmd fcirch): 

l#IOSH/OSl lA Pockmt Guidml Vorschumcmn Mmrck Indmx HaEardlinm Chris ( V a l .  XI) 

Toxic and Rasardour Safmty lhnual X G I R  Othor: 

Rad Hmalth Handbook . NCRP 65 i o  crR 20 Handbook of Chmmistry and Physics 

Chorical Proportior: (Syaonyms: Pmrchlocoothylono 1 

Chmmical Formula ,CL2c + c c12 nolmculac Woight 165.82 

Physical Stat. Liquid Solubility (HZ01 0.015% Boilinq Point 121.ZoC 

rlash Point N/A Vapor Promsurm/Donsity 15.8 u/5.83 ?rmoaing Point -23.350~ 

Spocific Gravity 1.631 Odor Charactmristic Flanablm Limits N/A 

Incorpatabilitima Stronq oxidizors. chemically activm motals (bariun, lithium, bmryllium) 

Sioloqical Proportims: 

TLV-TUA 2s PPB, 167.5 Bp/B3 PEL 100 ppm Odor/Odor Thrmshold Lthor, chloroform 

IDLH 1000 ppr R u u n  TCLO 230 ppm Aquatic Ita tflousm - 
Rout. of Sxposura Inhalation. inqmstion, dirmct contact. 

Carcinoqmn Tmratoqmn Mutaqmn 

Radioloqical Propmrtims: 

Handlinq Rmcoamondationa: (Pmraonal protmctivm moasuros) 

Impmrvious clothing, qlovms. and boots should bo worn: oym protmetion: rmapirators with cartridgma worn 

at lovmls of 50 ppm: SC- at lmvals of 500 PPI. 

Monitorinq Rmconondations: 

Dispoaalflastm Troatmnt: 

Hoalth Hasards and rirst Aid: 

Rmrovm form mxposurm: pmrtorm artificial rmspiration if nmcmssary: wash skin with soap and wator: 

irriqatm myms with vat.;: if swallovmd. indue. vomiting. 

Symptom8 : Acutm: Irritation of myma. nos.. or throat: nauama: flurhmd facm: vmrtigo, dizzinmsa: 
incohmrmnco: hoadaehm: skin blirtars. 

Chronic: Livmr dauqm: rrpairmd mmmory: nu~bnmas of mxtrmmitims: rnpairmd visron. 

253 

1 



uoloqy .d o n v i r ~ t ,  iac. 

. A X A R D  K V A L U l T f O 8  O ?  C 8 E R f C I L S  

Chrrial I n  toluono Dmto 3/23/92 

om n.w/o.r.  i o .  1294 Jab l o .  ~ 8 0 0 0  

CAI m r  10040-3 

Dialogical Proportios : 

TLV-Tm 100 ppm mL 200 ppm Odor/odor Throshold BoaaoacLi ko 

I D U  2,000 ppm mm8B IBL zcul- 200 DpI -tic 96:lOO-10 ppm I r t ~ u s o  4000 ppm 

Rout. of  Ixposuro 1nh.let ion.  Ingostion, mrwl Contact. -0 (Ocular) 

Ca rein- Sxp. r i r o t a l  T o r a t o ~  Cxporiwntal  mtagon g x p r r i w n t a l  ( 
Radiological Proportior : 

Wandlinq Ioeonondations:  (Personal protoeti*. w a r u r o r )  

Imporvious c lo thing,  Viton glovos, facoshiold tompirator v/otg.nic vopor c8 t t r idga  up t o  1000 ppm, 

,1000 ppm US. Aol v i t h  c h o u c a l  cartr idgo: 2000 ~ p . r  S M  

Homitoriaq R o c o m n d ~ t i o n r :  

Disposa1IY.sto Troatwnt :  

Coacontratod: incineration; d i l u t o  discharqo t o  w i c i p a l  sowor a f t o r  primary troatment, inc inera t ion 

f o r  d i lu to  organic mixtura 

Uoaltb U r a r d s  and ?itst Aid: 

?lush aroa v i t h  vator and varh v i t h  soap; mow. t o  frosh a i r  i f  inhalod: i f  suallovod. do not indue. 

vomitinq. Contact Rhy8ici.n i . p r d f A t O l y .  

Spgt0.S : -to: Diarinors, fa t iquo,  naasoa, hoadacho, vomiting, i r r i t a t o s  oyoa, drios skin 

1 
Chronic: -0 nrrou, dop rosrioa, d d a t t i n q  of sk in ,  dermatitis, kidnoy and/or liwor 

-90 i f  ingomtod 
I S 3  
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H A L A I D  L V A L U A T I O 8  O I  C E E N X C A L S  

Chorical l a m  1.1.1-Trichloroothano Dato 3/23/92 

DOT laro/U.I. lo. 2631 Job lo. UH8000 

CAS lumbor 71-55-6 

Roioroncos Consultod (circle): 

IIOSH/OSIIA Pocket Guido Votrchuoron Herck Indox Harardlino Chris IVol. 11) 

Toxic and Haratdous Safoty Manual AC,COJH othor: 

Rad Hoalth Handbook NCBO 6s 10 CIR 20 Handbook oi Choristry and Physics 

Chemical Proportios: (Synonyms: Mothy1 chloroform ) 

ChOBiC.1 Formla Clf.CC1 Mlosular Woiqht 133.4 

Physical Stat. liquid solubility (H20)  0 . 4 Z  Boilinq Point 2' r 

Ilssh Point l / A  vapor Prossuro/~nsity 100 .I rroorinq Point -23' r 

Spocific Gravity 1.34 Odor Charactoristic 390 ppa ?lanablo L i a i t s  

Incompatabilitios Strong caustics or oxidizorr, wator 

Bioloqical Proportior: 

TLV-'MA 350 ppr PEL 350 ppm Odor/Odor Throshold chloroforr liko 

IOU 1,000 ppm Human Aquatic Rat/Xouso 

Routo of txposuro Ingostion, Inhalation, D0rB.l 

Carcinoqon To 18 toqen Mrtaqon 

Radiological Proportios : 

Handling Rocomndations: (~orsonal protoctivo aoasuros) 

nonitorinq Rocomndations: 

OVA or HUu with tho 11.7 oV probo. 

Disposal/Wasto Troatmont: 

Hoalth Hazards and Iirst Aid: 

XlOll IlG: sook modical attontion promptly: DER: wash with soap and vator. 

SyBptOBS : Acuto: liqht hoadod, drowsinoss, hoadacho, irritation of oyos and akin 

Chronic: W dopromsion 

2 5 3  



Cbnical I law Trichloroothplona Dato 3/23/¶2 

DOT l I a n f l . N .  Bo. 1710 Job M. f1118000 

CAS M r  79-01-6 

Roforouos Consultod fcirclo): 

NIamU Pockot Quido Vorschuoroa m r c k  fadox naurdlino Chris fvol. 11) 

Toxic u d  Raaardous Safoty Wurl ACaIE m o r :  

Rad Health Handbook U a P  6 S  10 e m  20 of  Q n i s t r y  and ?hysics 

Chemical Proportios: (Syaoqm8: Trich1orooth.m ) 

ehnicml ? o m l a  c12c - M1  locular miet  131.39 

Physical Stat. Liquid s o l u b i l i t y  ( D O )  0. l I  Boiling Poia t  87.~1189.r) 

?la& miat 9o.r Vapor Prossoro/Doamity 1 O O r  ??-Xing Point -U.4°Cf1230?) 

specific a rav i ty  1.46 Odor Charactor is t ic  SO DDI T I 1 1 0  Limits 41%,  lit  

Inco lga tab i l i t i o s  Qomically activa morals (barium, lithium. sodium. r q n o s i r u .  t i tanium) 

Biologrcal Proportios: 

mV-- SO m. 270 rgB3 nt 100 pp~ Olor/obor Threshold ~ 1 o r o f o r r - l i k o  

1- 1,000 ppm nuylr os7 Aquatic - Rot/llouso 4,920 q / k q  

nolato o t  mposur. Xnhalatioa, inqostioa.  do-1 eol)tact 

Carciaoyn Nratoqom mtagon  

R~dio loq ica l  Propertior : 

naadlinq R o c o m a b t i o n s :  (?orsoaal protoctivo w s u r o s )  

Irp.rm.Ll0 clothos,  glovos. and boots: oyo p rotoetion (taco rhioldst:  rosp i ra to r s  with organic vapor 

cartr id- a t  lovols of SO ~DI: SCms O t  l o r o l s  of 1,000 p p ~  

M o i t o r i y  Roconondatioas: 

Poriodic oxamination should includo tho skin ,  respiratory, cardiac, and contra1  and pOriphOr.1 norvous 

s y s t o n ,  and l i v o r  and k1Q.g function 

D i s p o s a l ~ s t o  T toa twa t :  

Inciaoration: mix with 8aothor corbostiblo fuol-mttst assure comploto corbustion t o  prmvont tho  

t o r u t i o n  of phosqoao. 

IIoalth Ifrrar6. and F i r s t  Aid: 

Romovo from OXPOSU~O:  porform a r t i f i c i a l  r a sp i ra t i an  if noodod: wash skin with soap and vator: i r r i g a t o  

0y.s with wator: indue. vomiting i f  swallocnd. 

dooblo vision: biin&m8s: lo s s  of ea 
LIS 
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E A Z A R D  ~ ~ A L U A T I O ~  o r  C I I ~ H I C A L S  

Chomical I a n  Xylono Date 3/23/92 

DOT Naao/U.I. No. 1307 Job l o .  rn8000 

W Numbor 1330-73-0 

Rotoroncos Consulted (c irc le ) :  

NIOSH/OSHA Pocket Quid. Vorachuoren norck Indox HaZJrdline Chris (Vol. 11)  

Toxic and Hasacdour Safety nanual ACQIH Othor : 

Rad Health Handbook .CAP 65 10 CrR 20 Handbook of Chemiatry and Physics 

Cheaical Proportiea: (Synonyms: Diaothylbenrene, Xylol 1 

Choaical roraula CsHlo Woleculac Woight 106 

Phyaical State Colorleas Liquid Solubility (H20) Boiling Point 292Or 

?laah Point 77O? Vapor Proasure/Donaity 3.7 ?reozinq Point -120? 

Spocitic Qravity 0.86 Odor Characteristic 0.5 ppm Ilammable Limits 1.0% - 7.0% 
Incoapatabilitiea Strong oxidizers, strong acid, heat, peroxido 

Biological Properties: 

TLV-TWA 100 ppa PEL 100 ppa Odor/odor Threshold Aromatic 

IDLR 1,000 ppa Human IHL TCL 0-200 ppm Aquatic Rat/House ppa/4@ 

Rout. of Exporuro Inhale, akin 

Carcinogen txperiaontal Te r a t ogen nutagen 

Radiological Proportiea: 

IHL LD - 500 

Handling Rocouondationa: (Poraonal protective aeasuros) 

Impervioua clothing, PVC glovea, faceshield, avoid prolonged contact. Reapirator v/organic vapor 

cartridgo up to 5,000 ppm: ,10,000 ppm use SCBA 

l¶onitoring Rocoamondations: 

Disposal/Waste Treatmont: 

OSHA standard 29 CIR 1910. 106 applies 

~~ 

Health Hazards and ?irst Aid: 

skin - wash w/Soap and water: eyes - flush w/wator: remove to fresh air if overcome 

Syaptoms : Acut.: dye and mucous membrane irritant, mS depreasant, ingestion causes 
gastrointestinal upset 

Chronic: Mor. sevoro than above, hyparplasia of bone marrow 
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Site Name: Industrial Waste Sever 
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Section 3.0 - Project Summary 

Vork Plan Group: N 
Site No.: 36 
Site Name: Industrial Waste Sewer 
Site Description: A complete site description and history are presented. in 

sections 2.0 and 3.0 of the attached work plan. 

Phase I-Field Screening 
Physical Survey (check all that apply): 

X OVA Surface Emission Survey 
- X Overall Physical Reconnaissance 

- X Radiation Survey 
- 

Geophysical Survey (check all that apply) : 
- Electromagnetic Conductivity: 
- Magnetometry 
- Very Low Frequency 

EM-31 - EL34 - 

X Babitat/Biota Survey - 

X Hydrologic Assessment - 

- Ground Penetrating Radar 
- Seismic Refraction 
- Seismic Reflection 

Analytical Screening (check all that apply): 
- Field Analyses 
- Soil Headspace Analyses: 
- Soil Gas Analyses 
- X Laboratory Analyses: 

Planned number of samples 

PLANNED mER OF SAMPLES 

Surface Water - 
- * Sediment 
370 - Soil 

Soil Gas 
Groundwater 

- 
185 

29 
- 

Duplicates - 
Soil Gas Duplicates - 

- Trip Blanks 
Field Blanks 
Preservative Blanks 

- 
- 
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OF MaALTsBS 

x 
x 
X 

Purgeable Aromatics - 
Purgeable Halocarbons - 
Base/Neutral Extractables - 
Acid Extractables 
Volatile Organic Compounds 
Polynuclear Aromatic Hydrocarbons J- 
Phenols - 
Dioxins 
Organophosphorus Pes ticides 
Eerbicides 

Phase 11-Characterization 

PLbRsED ImnBBu OF SbwPLEs 

Surface Water - 
- Sediment 

Soil 
Soil Gas 

790 - 
334 
113 
- Groundwater 

Duplicates - 
Soil Gas Duplicates - 

Field Blanks - 
96 
1 

Preservative Blanks 1 

- Trip Blanks 

- 
Rinsate Blanks 96 - 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 
Hydrocarbons 

Hetals 
Cyanide 



Group/Site Nos.: N/36 
Site Name: Industrial Vaste Sever 
Revision No.: 1 
Date: 11/27/92 
Page No.: 5 of 12 

CATEGORIES OF ANALYSES 
Purgeable Aromatics - X Pesticides - - Purgeable Halocarbons - X Polychlorinated Biphenyls 

- X Base/Neutral Extractables 
- X Acid Extractables 

- X Total Recoverable Petroleum 
Hydrocarbons 

- X Volatile Organic Compounds 
- Polynuclear Aromatic Hydrocarbons X Metals 

Phenols - X Cyanide - 
X Dioxins - 
- X Organophosphorus Pesticides 

X Herbicides - 
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 

- X Total Kjeldahl Nitrogen 
7 X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

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

(water only) 

- x PB 
X Percent Moisture 
X Hardness (water only) 
X BTU Content 
X Ash Content 

- 
- 
- 
- X Total Organic Halogens 
X Sulfur - 
- X Ignitability 
- X Cation Exchange Capacity 
X Sulfide 
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Scction 4.0 - Project Organization and Responsibilitp 
The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. 
are listed below: 

Site-specific designated personnel and their responsibilities 

Site Humger: 

TemdTaak Leader( s) : 
F i e l d  Support Personnel: 

To Be Determined 

Biographies for those personnel listed above vhicb are not included in the 
GOAPP are included in Appendix A of this document. 

Section 5.0 - WOC Objectives for Measurement k t a  

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GUAPP. Detectioa limits for screening and 
quantitative analyses are presented in Section 9.0 of the GQAPP. 
used to assess data accuracy, precision, and completeness are presented in 
Scction 14.0 of the GQAPP. All analytes (including field paraeters), sample 
redia, 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. 

Procedures 

Section 6.0 - Fieldvork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP. 

llodifications to these procedures are described below: 

No Modifications 
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Analyte Uedia Hethod No. A P C DL 

* 
Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Hydrocarbons 

Laboratory Analyses 

Gross Alpha 
Gross Beta 
Gamma Scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides 6 PCBs 
Dioxins 
Organophosphorus Pesticides 
Herbi cides 

Total Recoverable Petroleum 
Hydrocarbons 

TAL Metals: 
Aluminum 
Antimony 
Arsenic 
Bar i urn 
Berylli um 
Boron 
Cadmium 
Calcium 
Chromi um 

s/w 
s/w 
s/w 
s/w 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
S/V 
s/w 
s/w 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/ w 
s/w 
s/w 

s/w 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
S/W 
s/w 

EPA 900 
EPA 900 
EPA 901.1 
EPA 82401624 
EPA 82701625 
EPA 8080/608 
EPA 8280 
EPA 8140 
EPA 8150 

(modified)/509B 

EPA 418.1 

EPA 6010 
EPA 6010 
EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

N/M 

N/M 
N/M 
N/M 

N/M 
N/M 
N/M 
N/M 
N/ M 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 
TBD 
TBD 
N/M 
N/ M 
N/M 
TBD 
N/M 

N/ M 

N/M 

N/M 
N/M 
N/M 
N/M 
N/ M 
N/M 
N/M 
N/M 
N/M 

N/M 

N/ M 
N/M 
N/M 

N/M 
N/ M 
N/ M 
N/M 
N/M 
N/M 
N/ M 
N/M 
N/ M 
N/M 

N/ M 
TBD 
TBD 
N/M 
N/M 
N/M 
TBD 
N/M 

N/M 

N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/ M 
N/M 

N/M 

N/M 
N/M 
N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/ M 
N/M 
N/M 

N/M 
TBD 
TBD 
N/M 
N/ M 
N/M 
TBD 
N/M 

N/M 

N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/ M 

N/M 

N/ M 
N/ M 
N/M 

TBD 
N/M 
N/M 
N/M 
N/M 
N/ M 
N/M 
N/M 
N/M 
N/M 

N/M 
TBD 
TBD 
N/M 
N/M 
N/M 
TBD 
N/M 

N/M 

N/M 

NIM 
N/M 
N/M 
N/M 
N/M 
N/M 
N/ M 
N/M 
N/M 
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halyte M i a  Hethodk. A P C DL 

Co bal t 
Copper 
Iron 
Lead 
Hagnesium 
Uanganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Vanad i urn 
Zinc 

Cyanide 
Sulfide 
TOC 
Hardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen - Demand 
Chemical Oxygen Demand 
PH 
Percent Hoisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 
Sulfur 
Igni tabili ty 
Cation Exchange Capacity 

s/v 
SIV 
s/v 
s/v 
S/V 
s/v 
s/v 
s/v 
s/u 
S/V 
s/v 
s/v 
S/V 
s/v 
s/v 

s/v 
S i l l  
s/v 
V 
V 
V 
s/u 
s/v 
s/v 
W 
V 
V 
S 
S 
S 
S 
S 
S 
s/u 
S 

EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 
EPA 6010 
EPA 6010 
BPA 7471/7470 
EPA 6010 
EPA 7740 
BPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 
EPA 6010 

EPA 9010l335.2 
EPA 376.1 
EPA 415.1 
EPA 130.2 
BPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

SU S210B 
EPA 410.4 
EPA 150.1 
ASTn D-2216-80 
ASTn D-422-63 
ASTn D-2015-77 
ASTn D-482 
sv 9020 
ASTH D-129-64 
EPA 1010 
EPA 9081 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/U 
N/U 
N/U 
N/H 
N/U 
N/H 
N/H 

N/U 
N/H 
N/U 
N/H 
N/U 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
N/H 
N/H 

N i n  

75-125 

N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/U 
N/H 
N/H 
N/H 
N/H 
N/ H 
N/U 
N/H 

w n  

N/H 
N/H 
N/H 
N/U 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/W 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
N/U 
N/U 
35 

N/H 
N/H 
N/H 
N/H 
N/H 
N/U 
N/U 
N/H 
N/H 
N/H 
N/H 
N/U 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/W 
N/ H 
N/ H 
N/H 

N/H 
N/H 
N/H 
N/H 
N l H  
N/H 
N/H 
TBD 
N/H 
N/ H 

N/H 
N/H 
N/ H 
N/H 
N/W 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/ H 
N/H 
N/H 

N/H 
N/U 
N/H 

N/ N/!e 
N/H 
N/H 
N/H 
N/H 

t v n  
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
N/H 
N/H 

95% 100mg/kg 
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Analyte Media Method No. A P C DL 

Field Parameters 

W 150.1 N/H N/M N/H N/H 
W 120.1 N/M N/M N/M N/M Specific Conductance 

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 

PH 

Notes: S = Soil and/or sediment 
W = Groundwater and/or surface water 
N/M t No modifications from GQAPP 
TBD = To be determined. 

*With the exception of total recoverable petroleum hydrocarbons, the 
laboratory screening analyses do not have EPA method numbers. 

Section 7.0 - Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Hodifications to these procedures are described below: 

No Modifications 

Section 8.0 - Calibration Procedures and Frequency 

Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 

I 
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Section 9.0 - Analptical 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 SOAPP. 
any other of the analytical procedures are described belov: 

Modifications to 

No Modifications 

Section 10.0 - Data Reduction, Validation, d Reporting 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 of the GOAPP. Modifications to these procedures are described below: 

No Hodifications 

Section 11.0 - I h t d  Ouality Control (3wcka 

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 

To Be Determined 

0 
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Section 13.0 -- Preventive Maintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 14.0 - Procedures Used to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GQAPP. 
are described below: 

Modifications to these procedures 

No Modifications 

Section 15.0 -- Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 16.0 - 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 
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Appendix A - Additional P e r s d  Biographies 

Personnel assigned to this site investigation whose biographies do not appear 
in the GOAPP are listed below; biographies for these site personnel are 
presented on the following pages. 

To Be Determined 
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cl 
I 
N 

Aciponaor oryrhynchus 
Anmocrypta a s p r o l l a  

Ethoostoaa hiatrio 
Fundulua jonkinri 
Lopisoateus spatula 
floxostoma carinatun 

AMPHIBIANS AND REPTILES 

Alligator missisaippionais 
carotta carotta carotta 
Chelonia mydas nydaa 
Dermocholya coriacaa 
Drymarchon corair couperi 
Erotaocholya imbricata 
Gopherua polyphemua 
Graptemys pulchca 

--- 

Lepidochelys k.rpi 
Ran. aceolata aesopus 
flacroclorys tomaincki 
- 

nmnALS 

flustola viaon lutonris 
Poromyscus polionotus 

trirsyllapaia 
Trichochus manatus 

laticostcis 
Ursua amoricanus floridanus 

-- 

- 

Atlantic aturgoon 
Crystal dartor 
Harolquin dartor 
Salt macah topminnow 
Alligator gar 
R i v o c  rodhorso 

Amorican Alligator 
Loggorhoad turtlo 
Groon turtle 
Loathorback turtlo 
Eaatorn indigo m a k o  
Hawksbill turtlo 
Gophor tortoiso 
Alabama map turtlo 

Atlantic ridloy 
Florida gopher frog 
Alligator snapping 

turtle 

Florida mink 
Pocdido Koy boach 

Uoat Indian manatoo 
mous. 

Florida black bear 

n 
U 

U 

P 
U 

U 

R 
n ?  
n ?  
n 

n ?  
P 

P 
U 

n ?  
P 
SR 

U 

N/A 

fl 

N/A 

ssc 
z 

ssc 
ssc 
ssc 
ssc 

ssc 
T 
E 
E 
T 
E 

ssc 
ssc 

E 
ssc 
ssc 

T 

UR 2 GulC coast, ostuarino 
UR 2 rrosh wator 

Iro8h wator 
Salt, Crosh, brackish wator8 
Brackish, trorh, salt wator 
rrosh uator 

- .  

TI S/Al 

T 
E 
E 
T 
E 
UR 1 

E 
UR 2 
UR 2 

Swamps, ~arahos, ponds 
narino. coastal 
narino, coastal 
narino, coastal 
Opon aroa8 nrar wator 
nacino, coaatal 
Sandy coastal plains 
Swampa, atroams, marshos, 
ponds 
Hatino, coastal 
Sand hill communitioa 
Swampa. aarshos, ponds 

UR 2 Torrortrial habitats 
E Boach dunoa 

E E Atlantic and Gulf coasts 



CharadrAum molodum 
Chrradriur bhrandrinum 
Oondroida doainlca 

Dondroica kirtlandli 
Haomatopum' pallirtum 
tgrotta rufomconm 
Lqrotta c a o r ~ l o a  
Cq r o  t t a thul a - arum canadonmlm pratonmlm - Falco poroqrinum tundrlum 

t odd. r dl 

Falco mparvorium paulum 
Haomatopum palliatum 
Haliaootus Ioucocophalum 
Pandlon haliaotum 
Polocanur occidontallm 
Picoidom boroalim 

- 

Storna antillarum 
nyctoria amoricana 
Rortrharum rociabiiim 

- 

xwtamnmms 

Copris qophori 

Oipinp ?lover 
Snowy plovor 
Stoddard'm yollow- 
thrortod uarblor 

Kirtland'r uarblor 
horlcan oymtorcatchor 
Roddimh oprot 
tlttlo bluo horon 
S n o w  .grot 
rlorida aandhlll ecam 
Arctic porogrino 

Southoamtorn komtr.1 
horican oymtorcatchor 
Bald oaglo 
Omproy 
h o r n  polican 

woodpockor 
Oachmann*m warblor 
Ivory-billod 
woodpockor 

Loart torn 
Wood stork 
Snail kit. 

falcon 

R~d-cockad~d 

P 
P 
P-u 

U 
U 

?-U 
?-U 
P-u 
U 

n 

a 
?-U 
P-u 
n 
a 
P-u 

U 

U 

U 
U 
U 

Scarab bootlo P 

T 
t 

R 
SIC 
SIC 
S I C  
sac 
t 

R 

t 
SSC 

T 
sac 
SIC 
T 

R 
R 

T 
R 
L 

T 
un 2 
un 2 

C 

u n a  

T - .  

U I P  

I 

Ac 
R 

C 
L 

E 
t 

00.11 dry, mandy boachom 
w o n  dry, mandy boachom 
Woodod habitatm 

Woodod ,babitatr 
Coamtal habitatm 
?romhuator/coamtal uotlandm 
?rombwator/coarta~ uotlmndm 
~rrmhuator/coamtal wotlaadm 
rromhuator wotlmdm 
Wintorm on coamtm 

opon plao Coromtm, cloarlngm 
opon coamtal boachor 
?in. Coromtm/coartal habitat 
I o a r  wator 
Ihnqrovo troom, coamtm 
Cavity nomtm/old pin. mtandm 

Woodod habitatm 
Woodod habitatm 

Coamtal hrbltatm 
rromhuator/coamtal wotlandm 
~romhwator/coamtal wotlandm 

UR 2 Ammoci@tod u/Oophor Tortoiso 



w a d i .  C (Coat.) 

Bas. statu. 
Colroa Ram status r G M C ( 0 C  CDA) U S M  Eabi tat sciontitic U ~ H  

PLANTS 

Chrysopsis gosrypina 
cruisoana 

Drosora intormodia 
Epigaoa repons 
Ka1.h latifolia 
Lilaoopris carolinonsis 
Liliua icidollao 
Pinguicula planifolia 
Polygonolla aacrophylla 
Rhododondron austrinum 
Sacraconia leucophylla 
Sarraconia 
Stouartia aalacodnodron 

- 

Cruiso's goldon-artor P 

Spoon-loavod rundow R 
Trailing arbutus U 

Hountain laurol U 

Carolina lilaoopsia R 
Panhandla lily U 

Chapran's buttorwort u 
Largo-loavod jointwood R 

Orang. araloa U 

Whito-top pitchorplant II 
Swoot pitchocplant U 

Silky carollia U 

I 

T 
C 

T 

E 

RE 

T 
E 

E 
E 

E 

UR 1 Coaatal dunor 

Aquatic habitata 
Dry, acid, aandy soil 
Rich, moist, shady woods 

UR 2 
UR 2 Black, mucky aoilr 
UR 2 
UR 1 Sand pina-oak acrub 
UR 5 Hoist, woody habitats 

Opon acid bog. 
UR 2 Acid bopr/alash pin. woods 

Slopos of woodod ravinos 

E 

T 
UR 1 

UR 2 
UR 5 

F DA 

FGFWFC 
USFWS 

Endangorod 
Th roa tonod 
Under roviou, f o r  Fodoral listing with substantial avidonco in oxirtonce indicating at h a r t  soma 
degroo of biological vulnorability and/or throat. 
Under roviow, insufficiont biological data availabla. 
Candidat. spocios, but taxa has provon to bo aora widorproad than was proviourly bolievod and/or 
thoro spocios that a r o  not subjoct to any idontifiablo throat. 
Florida Dopartrent of Agciculturo. 
Florida G a m  and Proshwatoc Fish Coaairsion. 
U . S .  Fish and Wildlifo Sorvico. 



Appomdis C (Comt.) 

mare = statur o f  rpocior on tho MAS Ponracola taclllty. 
m .I Roridont. 
N = niprant. 
SI .I Sumpoctod toridont. 
P I ?orriblo roaidont duo to available habitat; aurvoy roqulrod. 
U .I Unknown, murvoy roqulrod. 
N/A = lot oxpoctod to occur on tho NAS D O n S ~ c O h  facility. 
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14.2 Phase I1 - Characterization 
The primary objectives of the Phase I1 field investigation are as 
follows : 

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

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

evaluation data requirements of potential remedial 
alternatives. 

o To support the preliminary identification, screening, and 

The actual Phase I1 sampling locations, especially with respect to the 
Phase I locations, will primarily be a function of how uniform the Phase 
I results were with respect to contaminant type, magnitude, and 
distribution across the site. 

Phase I1 investigation of Site 36 will involve the collection of soil 
and groundwater samples and the installation of additional permanent, 
shallow monitoring wells. 
warranted by the results of Phase I efforts. 
aquifer testing will be performed. 

Air sampling will be conducted only if 
In addition, limited 

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

During the Phase I1 investigation of Site 36, which is covered by RCRA 
requirements, at least one sample per contaminated medium will also be 
analyzed for Appendix 1X parameters (40 CFR, Part 2 6 4 ) .  These samples 
will be collected from the area of highest contamination for each medium 
as determined during the Phase I investigation. 
samples may be required depending on the extent of contamination 
detected . 

Additional Appendix IX 
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soil 

Grolmdwator 19 2 2 I R l  2 I R l  1251 A 
( 4 )  B 

TOTAL 114 12 6 111 6 I l l  riroi t 19 1 

*Trip blanks will bo analyzod for (Targot] Compound List tTCL) rolatilo organic compounds only. 

1 Prammrvatir, blmnks rill k um1ys.d for ia .plaUlm orgam&c caqord., total m a r m b l o  

lcJAoalytical suit. dosipnations aro as follows: 

b 
hyaraurbou, total  lr& Dotal., amd -anid... f 

A = TCL volatilo organic colpounds plus xylono and kotonos, TCL baso/noutral and acid 
oxtractablo orgaoic compounds, T a  
postieidos and XU., total rocovorablo hydrocarbons, TCL 
rtals (total [i.o ., unfiltorod] and dissolvod 1i.o..  ~illipoco-filtorodJ~, cyanid.. gross 
alpha, total organic carbon, h.rBosm (uator only). M d  alkalinity (wator only) .  

phosphorus, dissolvod oxygon (in tiold), 5 4 8 0  biological oxygoa docund (BOD5) ,  aod chomical 
oxygoa dound (COD). 

I) - Total sumpond.d solids. total Kjoldahl aitrogon. a m n i a  oitrogoa. orthophosphato 

C - pll, alkalinity. prcont moirturo. grain si$., FM contont, ash contont. total organic 
balogons, sulfur, ignitability. and cation oxchango capacity. 

'"Specific constituoats oncorpassod by tho various chomical groups includod within tho 
.bovrlistod analytical suitos aro idontifiod in Tablos 9-5 through 9-13 of tho Gonoric Quality 
Assuranco Projoct Plan. 

Tho numbor of sarplos shown in paronthosos will bo analyzod for tho additional paramotors 
indicmtad. 
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14.2.1 ' Biota Sampling 
The need for formal biological sampling will be based on the results of 
the Phase I habitat/biota survey and analytical screening results. 
biological sampling is required, a separate biological sampling plan 
will be prepared which outlines sample locations, sampling 
methodologies, analytical parameters, etc. 

If 

14.2.2 Soil W p l i n g  
Soil samples will be collected as part of the shallow monitoring well 
installation, described below in Section 14.2.2. 
composite samples will be collected from the following depth intervals: 
surface to 0.5 feet, 0.5 to 2.5 feet, and every 2.5 feet to the water 
table. 

At each location, 

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. 
locations in Phase 11, thus a total of 95 soil samples is tentatively 
projected. 

The following section assumes 19 shallow monitoring well 

14.2.3 Shallov Honitoring Vel1 Installation and Development 
The actual number and locations for shallow monitoring wells to be 
installed in Phase I1 will be determined based on Phase I findings. 
planning purposes, the number of permanent, shallow monitoring wells to 
be installed is 19. 
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. 
installed utilizing hollow-stem auger techniques and in accordance with 
sections 6.7 and 6.10 of the GOAPP. 

For 

The shallow monitoring wells will be installed to a 

The wells will be 
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Depending on the results obtained during Phase I, the delineation of the 
extent of sballw groundvatet contaaination MY be possible during Phase 
I1 by the installation of a fev monitoring wells in addition to the 
number proposed. 
monitoring vells will be installed during Phase If in order to expedite 
the overall investigation schedule. 

When and where possible and/or practical, additional 

14.2.4 GroPndvater Sampling 
Groundwater samples vi11 be collected from the estimated 19 nevly 
installed permanent wells. 
conducted in accordance vith sections 6.8 and 6.10 of the GQAPP. 

The purging and sampling of vells will be 

14.2.5 Rydrologic Assmmmmt 
Vel1 head elevations vi11 be surveyed for all nevly installed monitoring 
vells and water levels vi11 be measured in all vells. 

Limited aquifer testing vi11 be conducted on all nevly installed and 
existing monitoring vells. These vi11 consist primarily of performing 
short-duration specific capacity tests during developwnt of the nevly 
installed monitoring vells and slug or specific capacity tests on the 
existing monitoring vells. 
particularly useful for deriving first estimates of aquifer hydraulic 
properties (i.e., hydraulic conductivity, transmissivity). 

Specific capacity and slug tests are 

The advantages of conducting specific capacity tests in conjunction vith 
vel1 developmat is that the test itself does not generate additional 
potentially contaminated water, vhich requires disposal. 
docs not generate any potentially.contiuinated water. 

Slug testing 

Physical and chemical aquifer data collected during Phase 11 will be 
evrluated to determine lateral contaminant migration characteristics. 

of phases I and 11. 

A 
plan for F deep well installation will be developed based on the findings 
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14.2.6 Air Sampling 
The need for formal air sampling will be based on the findings of the  

Phase I surface emissions survey and particulate air sampling, and the  

Phase I shallow soil sampling. 
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