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1. INTRODUCTION 

The'purpose of this work plan is to outline the procedures and 
methodologies to be used in conducting a Contamination Assessment/ 
Remedial Activities Investigation at the Sanitary Landfill (Site 1) 
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. 
has been developed based on information and file documents provided by 

This work plan has been prepared by Ecology and Environment, 

The work plan 

the Navy, and on information 
inspections conducted during 

E & E has developed a phased 

gathered by E & E during preliminary site 
January of 1989. 

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 of 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 

1-1 

[Bold i t e m  enclosed in brackets denote 
changes to the last  version of document) 



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

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

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

It is anticipated that some of the NAS Pensacola sites may not require 
investigation beyond Phase I1 and hence will comprise Contamination 
Assessment-type investigations. On the other hand, sites which have 
documented contamination will likely require the additional phases of 
work, and hence will comprise a full-scale Comprehensive Environmental 
Reqmnse, Compensation, and Liability Act (CEBCLA) Remedial 
Imestigation/Feasibility Study (HIPS) .  For simplicity, the 
investigations for all NAS Pensacola sites will be referred to as 
Coatamination Assesslent/Remedial Activities Investigations. 
results of site investigations that do not require study beyond Phase 11 
will be incorporated into a Contamination Assessment Report. 

The final 

If 
appropriate, these sites will be recommended for No Further Action. 
final results of site investigations that require vork beyond Phase I1 
will be incorporated into a Remedial Investigation Report, which will 
provide all the information necessary for the development and completion 

The 

of a Feasibility Study. 

The Sanitary Landfill (Site 1) is ltnovn to contain potentially hazardous 
materials and contamination in the site vicinity has been documented. 
Consequently, it is probable that the scope-of-vork at Site 1 will 
encompass a full-scale RI/FS effort. 

1-2 



2. SITB DESCRIPTION 

The Sanitary Landfill (Site 1) is located approximately 112 mile 
northeast of Sherman Field (see Figure 2-1). 
approximately 80 acres and is situated 10 to 20 feet above mean sea 
level (HSL; see Figure 2-2). The landfill is inactive, and currently 

The site occupies 

has a dense vegetative cover of planted 15-foot pine trees and naturally 
occurring scrub vegetation. 
Camp, two ponds, a picnic area which includes buildings 3554 and 3487, 
and Bayou Grande. To the east of the site is the A.C. Read Golf Course. 
West of Site 1 is a wooded area and a former brush disposal and burning 
area (Site 16). 
occurring scrub vegetation. The nearest residential area is located 
approximately 1,000 feet south of Site 1. 

To the north of the site are a Boy Scout 

To the south of the site is Taylor Road and naturally 

Construction details for existing monitoring wells associated with Site 
1 are shown in Table 2-1. 

2-1 
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Gn-3 
Gn-4 
GU-5 
-31 
-32 
Gn-33 
-34 
Gn-35 
81-38 
GH-39 
Gn-40 

-1 
81-42 
Gn-43 
Gn-44 

GH-45 

18.7 
10.2 
7.4 
19.1 
18.3 
14.0 
15.2 
15.0 
18.1 
5.8 
11.8 
1.5 
13.5 
6.7 
18.5 
19.0 

20.08 
11.36 
8.25 
20 . 49 
19.36 
15.25 
16.15 
16.U 
20.83 
8.24 
14.34 
3.96 
14.48 
9.13 
21.04 
20.51 

18.0 
17.0 
12.0 
11.5 
11.5 
11.5 
11.5 
11.5 
15.0 
15.0 
15.0 
15.0 
16.5 
68.0 
58.0 
107 . 0 

U.5 - 18.0 
14.5 - 17.0 
9.3 - 11.8 
8.8 - 11.3 
9.1 - 11.6 
9.0 - 11.5 
9.1 - 11.6 
9.0 - 11.5 
12.5 - 15.0 
12.5 - 15.0 
12.5 - 15.0 
12.5 - 15.0 
14.0 - 16.5 
63.0 - 68.0 
53.0 - 58.0 
102.0 - 107.0 

11.5 
10.5 
5.5 
4.9 
5.1 
5.0 
5.0 
5.0 
11.0 
10.0 
9.0 
10.0 
10.0 
52.0 
47.0 

97.0 

SOUItCB: Geraghty and Hiller (G 6 H) 1984, 1986 
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3. SITE HISTORY 

The Sanitary Landfill was used by NAS Pensacola from the early 1950s 

until 1976. 

station, as well as waste from outlying Navy installations, was disposed 
in this area. 

During this time, nearly all solid waste generated on the 

A partial list of wastes and quantities disposed of at 
Site 1 
1983) : 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

includes (Naval Energy and Environmental Support Activity [NEESA] 

Ketone soaked rags; 

Polychlorinated3biphenyls (PCBs) and transformer oil-soaked 
rags (6,500 ft. ), Paint chips; 

Paint sludge from water well paint booth (170,000 lbs.); 

Paint sludge (5,200 gallons); . 
Dry air filter pads from paint booth; 

Compressed gas cylinders (200); 

Asbestos from building demolition; 

Wood soaked with plating solutions (1,667 ft. ); 

Pesticide rinseate; 

Garbage (64,000 tons); 

Hercury; and 

Containers from paints, pesticides, oils, strippers, 
solvents, thinners, plating, chemicals, etc. 

3 

During the early years of operation, wastes were burned and the 
resulting ashes were landfilled. Due to citizens expressed concerns 
over air pollution, the practice was discontinued in the 1970s. The 

0 
3-1 
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area of active landfilling at the site shifted over the years, as shovn 
in Figure 2-2. 
unlrnovn. 

The specific methods of disposal at the landfill are 

In 1974, an abandoned drain field began discharging leachate from the 
landfill into a pond on the golf course. 
temporarily plugged, causing the local wter table to rise, and 
eventually resulted in leachate seepages at tbe surface. 
incident, the landfill vas closed and 11 galvanized steel monitoring 
-11s vere installed. Groundvater samples vere collected in October 
1974 and November 1975. 

installation nor the locations of all the wells are knovn. 
results indicated the presence of phenol (0.02-14.4 q / L ) ,  cyanide 
(0.02-4.56 mg/L), chromium (0.11 . g / L ) ,  copper (0.01-0.03 a g / L ) ,  iron 
(0.02-166 mg/L), magnesium (0.77-25 mg/L), manganese (0.02-3.58 mg/L), 
mercury (0.002-0.0052 mg/L), potassium (0.24-63 mg/L), and zinc 
(0.04-25.1 mg/L). 
longer usable for leachate monitoring (Geraghty and Hiller, Inc. (G & HJ 
1986) 

A drain tile outlet vas 

Following the 

- 

Neither the party responsible for the 
The sampling 

Some of the wells have since deteriorated and are no 

Navy Assessment and Control of Installation Pollutant team, during a 
1982 site survey, sampled the leachate discharging at the eastern edge 
of the landfill and sediment from ponds north and east of the landfill. 
The analytical results showed mercury (0.016-0.2 mg/L), cadmium (0-2.3 

mg/L), chromium (0-19 .g/L), nickel (0.7-4.0 =/I,), and lead (26-51 
mg/L) contamination (NEESA 1983). 

In 1984, G & H installed and sampled eight 2-inch polyvinyl chloride 
(PVC), shallov monitor wells as part of a Verification Study of Site 1. 
These wells were analyzed for acid and base/neutral extractable organic 
compounds (as), volatile organic compounds (VOCs), pesticides, PCBs, 

metals, and cyanide. Organic and inorganic contaminants in groundwater 
are suaarized in Table 3-1. The analytical results for the Verifica- 
tion Study groundwater samples indicated the presence of one or more 
volatile organic contaminants in each of the wells, and significantly 
high concentrations of methylene chloride in wells GH-3, 631-33, and 

3-2 
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SllDlllll ot  -cAL RxsuLrs FOR - CoLLmCTsD u SITE 1 (19.4) 
(All rosulta in ug/L unlosr notod) 

Contaminants 

Chloro~othane 
Chlorothano 
nothylone Chloride 
1,l-dichloroothono 
1.1-dichloroothane 
Tr8ns-1,2-dichloroothene 
1,1,1-Trichloroothane 
Trichloroenthono 
Chlorobenreno 
2,4-di~othylphenol 
1,2-dichlorobenreno 
l,4-dichlorobonrono 
Iapthalone 
Diothylphthalato 
2 othyl naphthaleno 
2,4-b~~othylphenol 
CadRiUR (Rg/t) 
ChKORiUR(Rg/L) 
Load (Rq/L) 
SilVOK(Rg/L) 
lick01 (ag/L) 
Zinc (mg/L) 

- 
0.9 
11,000. 

- 
2.400. - 

5.4 
1.2 
430.0 
0.9 
3.2 
1.7 - 
20.0 
8.0 
5.0 
10.0 
41 .0  
3.0 
11.0 
8.0 
0.01 
0.003 
0.02 
0.00 
0.00 
0.012 

- 
0.6 

1. 
55. 

0.7 

- 
- 
- 

- 
5.5 
0.2 - - 
2.1 - 
- - - - - 
MA - - 
0.002 
0.02 

0.002 
0.028 

- 

- - - 
15.0 
8.0 
2.0 , 
I A  

0.001 
0.005 

0.002 
0.008 
0.009 

- 
- 

- 
3 .O 
9.0 
8.0 

14.0 

0.002 
0.003 
0.02 
0.031 
0 * 009 
0.365 

- 
- 

- 
5.  
2. 

M 

0.001 
0.004 
0.02 
0.001 
0.009 
0.008 

- 
- 

- - - 
MA - - 
0.001 

0.002 
0.005 
0.035 

- 

W 
I 

W 

- 
I A  

0.002 
0.003 
0.01 

0.004 
0.023 

- 

- 

NA - - 
0.002 - - 
0.001 
0.013 

NOTE: Hyphen ( - 1  donotor corpound not detocted; SOURCE: G c U 1984 (NA) indicatos analysis not 
conductod. 



Cn-35 (present at 11,OOO ug/L,  2,400 ug/L ,  and 430 ug/L, respectively). 
Hethylene chloride vas not detected in vel1 GH-34; hovcver, chloroethane 
vas detected at 165 ug/L. Concentrations of metals were belov Florida 
Department of Bnvironmental Regulation (FDER) Primary and Secondary 
Drinking Water Standards. 
shallov groundvater moves north and northvestvard tovard Bayou Grande, 
and northeastward toward the Golf Course Pond, vhere it discharges to 
surface waters ( G  & H 1984). 

The investigation also determined that 

During a 1986 Confirmation Study of Site 1, G & H installed five 
additional shallov monitoring wells and threc deep wells ( a - 4 3 ,  GH-44, 
and GU-45) to further assess the presence of groundvater contaaination. 
The locations of all existing wells are shovn on Figure 2-2. 

QI-3, a-4, Cn-5, and GU-31 through 611-35 vere analyzed for VOCs only, 
and wells GH-38 through GH-45 were analyzed for VOCS, BUS, pesticides, 
and PCBs. 

samples are summarized in Table 3-2. 

that VOCs vere the only contaminants present within the suite of 
parameters analyzed. As few as one, and as many as s i x  VOCs vere 
detected in 12 of the 16 wells; however, the presence of these compounds 
in the samples vas often not consistent. 
benzene concentrations detected in the groundvater samples occurred in 
water collected from deep vells Gn-44 and Gn-45 (76 NIL and 67 ug/L, 
respectively). Vinyl chloride vas not detected in groundwater samples 
collected during the Verification Study (C & M 1984); however, it vas 
present in nine samples collected in the second phase (G & H 1986), 
often at high concentrations. 
high concentrations in several samples during the Verification Study, 
butvas not detected in any of the Confirmation Study samples. Water 
levels in the deep wells during the 1986 Confirmation Study indicated a 
slight gradient to the south (G & H 1986). 

Wells 

Organic and inorganic compounds detected in the groundvatcr 
The analytical results indicated 

For example, the highest 

Hethylene chloride vas detected at very 

3-4 



TANa 3-2 
~ O I - c l t ~ r O R  - SamIlw CoLuCrm AT SITS 1 

(April - JUDO, 1Y85) 
(All rosultr in ug/L unless notod) 

Contaminants 3 4 5 31 32 33 34 35 38 39 40 41 42 43 44 45 

Bonzeno 7 - 3 4 3 1 0 4 1 -  - - 6 - 76 67 
Chloroothano 
Chloroaothano 
Hothlyono Chlorido 
1.1-dichloroothonr 
1,l-dichloroothano 
trans-1,2-dichloroothono 
l,l,l-trichloroothano 
Trichloroothono 
Chlorobonzene 
Ethyl bonzeno 
Mothy1 Chloride 
Vinyl Chlorido 
Toluone 

2-aothylnaphthalene 
1,2-dichlorobonzono 
l.4-dichlorob~nzono 
Diothylphthalato 
2.4-dimothylphenol 
PCBs 
Posticidoa 

Iaphthalono 

- 
5 
6 

3 
- 

- 
10 
20 

2 
- 

- 
3 
14 

250 
- 

- 
7 
7 

3 

NA 
M 
M 
M 
RA 
M 
M 
M 

- 
- W 

I 
ul 

NOTE: Hyphen ( - )  donotor coapound not dotoctod; SOURCE: 0 L !4 1986 
(NA) indicatos analysis not conductod 
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4. CLIMATOLOGY 

WAS 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 Hexico (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. 
approximately half the days .during the summer months and can cause a 10' 
to 20' F drop in temperature within only a few minutes (Wolfe -- et al. 
1988). 

This climate is a result of the latitude 

The average annual temperature 

Thunderstorms occur during 

Precipitation rates in the NAS Pensacola vicinity are relatively high 
with an average annual rainfall of approximately 60 inches. Rainfall 
amounts are highest in July and August during almost daily thunderstorms 
(averaging seven inches per month) and lowest during spring and fall 
(averaging four inches per month; Kennedy 1982). 
thunderstorms are common, producing as much as 3 to 4 inches of rainfall 
during a single hour. 

High intensity 

Evaporation rates are also highest in the summer 
months; therefore, 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. 

Spring and fall rains are generally less intense, but 

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

Prevailing winds are northerly during the winter and 
An ocean-land temperature differential 
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the coast, commonly knovn as the sea-breeze effect (Flood and Associates 
1978). 
substantial damage to the nearshore environaent. 
passed within 50 miles of Pensacola since 1980. 

Hurricanes and tornadoes are infrequent but can cause 
Six hurricanes have 

cOlII!only known 

environJlent. • passed 

• 
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5.  BIOLOGICAL RESOURCES 

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

The 

5.1 Regional Biological Resources 

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

The primary vegetated communities of the NAS Pensacola 
north Florida coastal 

-- 

The sand pine scrub community is a more upland coastal community 
characterized by coastal dune formations from an older geologic age with 
deep, fine, white sand substrate and the plants Pinus clausa (sand 
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pine), Quercus spp. (scrub oak species, geminata, chupanii, myrtifolia, 
and inopina), Cladonia species, and Ceratiola ericoides (rosemary). 
This community type has been ranked by F'NAI as imperiled statevide 
because of its rarity and because of its vulnerability to extinction due 
to some artificial or biological factor. 
three to five distinct habitats (Volfe -- et al. 1988). 

This couunity type can have 

Tvo other c o m i t y  types may be found in the vestcrn portions of the 
NILS Pensacola facility. 
corunities. Platwoods vegetation occupies ar ich vere ocean 

These arc flatvoods and sandhill vegetative 

bottoms in recent geologic times. Priemry Vegetation is 
dominated by Pinus palustris (longleaf pine), - Pinus elliottii (slash 
pine), and Serenoa r e p s  (saw palmetto). 
occupy areas of low depressions and small creeks and drainage courses, 
but the overstory vegetation is usually replaced by Taxodium ascendens 
(pond cypress), Cliftonia aonophylla (black titi), Cyrilla racemiflora 
(sump titi), and other hydric or riparian species. Open moist savannah 
are- vithin flatvoods are dominated by the herbaceous plants Pinguicula 
spp. (buttervort), Sarracenia spp. (pitcher-plants), Uticularia spp. 
(bladdervorts), Polygala spp. (milkworts), and Drosera spp. 
(sundevs; Uolfe -- et al. 1988). 

Platwoods conunities also 

Sandhill communities are found in dry soils which are lower in fertility 
than flatvoods soils. 
by - Pinus palustris (longleaf pine), Quercus lacvis (turkey oak) ,  - Q. 
marilandica (bluejack oak),  - 0. stcllata (post oak), and - 0 .  falvata 
(southern red oak). 

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

The overstory of this conunity type is dominated 

The understory is dominated by Diospyros virginiana 
The more 

These habitats vere 

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

Much of the geological material 

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

Most of these communities 

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

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

In areas unaffected by 

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

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

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

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

Uptila and AmphSbians. During the 1986 survey conducted by the Navy, 
only four out of a possible 30 species of reptiles and amphibians 
associated with the area were identified on the IUS Pensacola facility, 
none of which are endangered. 
that the presence of the gopher tortoise (Gopherus polyphuus) can most 
likely be found in suitable habitats on the western portions of the 
facility (see Appendix C). Host of the reptiles and amphibians that may 
be found on the facility can be expected to use the surface vater bodies 
in sore stage of their life cycle. 
bodies can be detrimental to existing populations of reptiles and 
amphibians utilizing that water body. 

A recent check of the FI9AI files confirms 

Any contamination of surface water 

5.1.2 Aquatic 
Prdwatcr. Little is known of the flora and fauna inhabiting the 
streams, swamps, and bogs found on NAS Pensacola. These habitats may 
have been significantly altered for drainage control and base 
development. Some of the species associated with aquatic habitats are 
Semtilus atromaculatus (creek chub), Gambusia affinis (mosquitofish), 
and Etheostom sp. (darters). Birds, mammals, reptiles, and amphibians 
that associate with aquatic habitats may also be found in and around 
those sites vith surface waters (Volfe et al. 1988). -- 
-tal Vetlands. There are no reported coastal marshes or estuarine 
wetlands around the NAS Pensacola facility, principally along the low 
energy shores of hyou Grande. 
saltmarsh cordgrass (Spartina alterniflora) or black needlerush (Juncus 
roararianus). 
will be conducted to determine the extent of estuarine flora and fauna. 

The habitat type is usually dominated by 

A biota survey of these and other potential habitat areas 
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Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. 
primarily of Thalassia testudinum, Syringodium filiforme, and Halodule 
beaudettei. Seagrass beds in the area surrounding the facility have not 
been historically mapped, and very little is known of their composition, 
locality, or areal extent. 
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 klatch 1986. 
in productivity (as compared to other Gulf coast estuaries), and mainly 
dominated by the diatoms Navicula tripuncata, Bacteriastrum spp., 
Chaetocerus spp., Thalassionema nitzschoides, and Hemiaulus spp. The 

The only existing study of the phytoplankton and zooplankton 

The phytoplankton has been characterized as low 

zooplankton is primarily dominated by Calonoid copepods and benthic 
invertebrate larvae. 
samples were collected with undefined methods and only during the early 
spring. This sampling protocol does not define population fluctuations 
that are characteristic of low population abundances commonly found in 
estuaries during the summer months. 
results in the same conclusions. 
contamination entering Pensacola Bay from either groundwater or surface 
water sources may be accumulated in the invertebrate larvae that 
predominate most estuarine water bodies. 

This study is very limited by the fact that 

Examination of the zooplankton data 
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. Although no intensive benthic surveys were conducted 
along the perimeter of the facility, surveys at nearby sites by FDER and 
the Navy have described the benthic communities within Pensacola Bay as 
a whole. 
found that the sediments were dominated by polychaetes (Aricidea spp., 
Capitella spp., various spionids, and Haploscoloplos spp.) and bivalves 
(Anodontia - alba and Tellina spp.) during most of the year. 

FDER collected benthic samples in most of Pensacola Bay and 

FDER samples 
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collected along the vastevater treatment plant outfall shov a drastic 
drop in species abundance and diversity close to the swage outfall 
(Navy 1986). 
negatively influenced by the sewage outfall. 

This indicates that the benthic community might have been 

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

A complete comparison of 

Eowever, the 

Pi& and Shellfish. 
bony fish species and seven cartilaginous fish species (Cooley 1978). 
The 13 most abundant species were spot (Leiostorus xanthurus), pinfish 

Early studies of Pensacola Bay have identified 180 

(hpodon rhomboides), Atlantic croaker (Hicropogonias mdulatus), gulf 
menbaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli), 
loogspine porgy (Stenotus caprinus), silver perch (Bairdiella 
chrysoura), southern hake (Urophycis floridanal, inshore lizardfish 
(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout 
(Cynoscion arenarius), and spotted hake (Urophycis regia: Heil 1988). 

Fish diversity vas highest in the more saline vaters near the NAS 

Pensacola facility during spring and summer. 
of Bast Bay, diversity was lowest in summer and highest during the 
winter months. 
saline vaters, with peaks throughout the summer (Cooley 1978). 

In the less saline waters 

Fish population density was 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 
the higher salinities. Blue crabs and oysters are more readily caught 
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in the East Bay area. 
recognized by the Florida Department of Natural Resources (FDNR) are in 
the East Bay area. Scallops (Aequipecten irradians) are collected only 
within grassbed areas. No information is available at this time on 
where scallops are collected by the general public and how many are 
removed. 
the Big Lagoon along the southwest portion of the facility. 

In fact, the only legal shellfishing areas 

e 
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 seatrout, black grouper, spotted seatrout, 
blue crab, and squid. These data, as well as the Navy’s data, also 
suggest that a significant tuna fishery may be developing in the 
Pensacola Bay area (0 pounds landed in 1983; 1,582 pounds in 1987). 

A moderate amount of commercial fishing 

The dominant finfish species in 
The most economically 

E b E examined the 

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

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

contamination of the water or sediments around NAS Pensacola could be 
detrimental to fish and shellfish population structure, or could be 
accumulated by the organisms residing near the facility. 

Marine I(r. 
IUS Pensacola facility; most of the 13 species of -1s reported for 
tbc northeastern Gulf of Mexico stay predominantly in gulf waters. 
Atlantic bottlenose dolphin (Tursiops truncatus), however, has been 
sighted regularly off the NAS Pensacola facility.' Hanatees have been 
sighted irregularly, vith one recent sighting in the area recorded by 

tbe Florida Natural Areas Inventory (FNAI) in October 1988. A 

goosebeaked whale (Ziphius cavirostris) vas reported stranded on Santa 
Rosa Island, and a pilot whale (Globicephala macrorhynchus) vas found 
stranded on a beach near Pensacola (Navy 1986). 

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

The 

Although no surveys of marine mammals have been conducted, it can be 
assumed that they are quantitatively ranked as uncommon to common in 
abundance vi thin the vaters surrounding the NAS Pensacola facility. 

Threat& and Bdangered Species. 
endangered species have been identified in the vicinity of the NAS 
Pwacola facility (see Appendix C). Hany rare, threatened, and 
endangered species are associated vith the wetland or bog habitats found 
on NAS Pensacola. A total of 57 occurrences for six plant species were 
recorded in an inventory conducted by PNAI (1988b) of the NAS Pensacola 
facility (see Appendix C). Host of these plants were found in the area 
around Sherman Field and habitats to the vest. 
and, more importantly, any assessment of environmental endangerment must 
consider the water level requirements of rare and endangered plant 
species, the foraging activities of birds in the waters surrounding the 
IUS Pensacola facility, and nesting and feeding animals on the facility 

A number of threatened and 

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 1 and the immediate surrounding area contain several of the major 
community types that are found on the NAS Pensacola facility. 
community types found in the vicinity of Site 1 include: 
scrub forests, semi-natural pine plantations, semi-natural grassy 
savannahs and freshwater and estuarine marsh areas. On the actual 
landfill site, there is a relatively new (5 to 8 years old) stand of 
pines. 
maintained by fire which reduces accumulations of understory growth, 
thereby inducing faster growth of planted species. 

Vegetated 
sand pine 

This pine plantation, as it is sometimes called, is usually 

Outside of the landfill boundaries (see Figure 2-1) the sand pine scrub 
and marsh communities, found primarily on the north, east, an south 
sides of the site, are in a relatively undisturbed natural state. 
Interdispersed within these habitats will utilize this site to a large 
degree for feeding, nesting, and as a migration corridor. An extensive 
survey of the flora and fauna using this site must be conducted to 
determine potential contaminant pathways for each of the communities 
found in the vicinity of Site 1. 
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6. SURFACE VATW HYDROLOGY 

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

General Occurrence and Significance of Surface Water 

Pensacola Bay and Big Lagoon are partially 

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

This direct infiltration limits stream 

There are no naturally occurring perennial streams on NAS Pensacola; 
however, there are approximately 10 naturally occurring intermittent 
streams and numerous artificial drainage pathways which include many 
stormwater outfalls. 
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 
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Tbe discharge of surface waters into Pensacola Bay, Bayou Grande, and 
th coastal wetland areas presents the potential for transport of 
contaminants into these systems. This could have a significant impact 
on seagrass and other sensitive plant coumunities, as vel1 as on shell 
fishing, recreational fishing, and swimming in these coastal zones. 
Discharges, either through the surface vater or groundvater, into 
vetland areas found on site could also have a significant impact on the 
biotic communities that are dependent on those habitats. 

6.2 Site-Specific S a r f 8 ~  Vater 
A number of surface water bodies are located in the vicinity of Site 1. 
T’hese include Bayou Grande, Bayou Grande Pond, North Pond, the Golf 
Course Pond, and a large volume drainage ditch originating from the 
Forrest Sherman Field complex. 

The landfill is situated on an area of land that juts somewhat north 
into Bayou Grande, hence the surface vater body surrounds the site from 
vast to northeast. The northern extent of the landfill is within 2% 
feet of the Bayou. 

Bayou Grande Pond is northeast of the landfill. 
feature is connected to the Bayou by a small tidal inlet. The natural 
origin of the pond, and its subsequent artificial alterations are not 
knavn, nor is its water quality status. The pond vi11 be investigated 
and sampled as described in Section 14. 

This coastal backvater 

North Pond is located north of and adjacent to the landfill and rubble 
disposal area. 
not bovn. 
Section 14. 

Its natural origins and/or artificial alterations are 
North Pond will be inspected and sampled I discussed in 

The Golf Course Pond is located east of the landfill, and about 750 feet 
from the nearest known disposal area at the landfill. 
tidil inlet from Bayou Grande, the pond is surrounded by golf course 
f a i m y s  and wooded plots. Natural origins of the pond and subsequent 

Connected by 
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artificial modifications ar? not known. As discussed in Section 2, a 
leachate drain was discovered to be discharging into the pond in 1974. 
Although the pipe was plugged, the current status of the leachate 

situation in this area of the Golf Course Pond is not known. 

Twelve hundred feet southwest of the landfill is a large volume drainage 
ditch that drains the eastern section of Forrest Sherman Field to Bayou 
Grande. 

Overland flow of runoff in the Site 1 area is discouraged by the sandy 
and highly permeable nature of surficial soils and sediments and the 
nearly level topography. 
shallow surficial aquifer. 

Precipitation infiltrates rapidly to the 

All of the ponds are downgradient from the landfill area, based on 
shallow well water table data (G & M 1984, 1986). The degree to which 
the landfill has affected any of the nearby surface water bodies is not 
known. 

An objective of the multi-phased investigation for Site 1 is to gain 
understanding of the hydrological nature of these surface water bodies 
to aid in evaluating the degree to which they have been impacted by the 
site. 
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7.1 Physiography and Regional Hydrogeology 

7 . 1 . 1 Physiography 
NAS Pensacola is located in the Gulf Coastal Lowlands Subdivision of the 
Coastal Plain Province physiographic division (Brooks 1981). The 5,800- 
acre facility is located on a peninsula bounded on the east and south by 
Pensacola Bay and Big Lagoon and on the north by Bayou Grande. The most 
prominent topographic feature on the peninsula is an escarpment or bluff 
which parallels the southern and eastern shorelines and on which Fort 
Barrancas was built. In the eastern portion of NAS Pensacola, the bluff 
runs north-south just to the west of Chevalier Field. 
escarpment is a nearly level marine terrace with surface elevations of 
approximately 5 feet above mean sea level (HSL). 

Seaward of the 

The central part of 
the peninsula, located landward of the escarpment, is a broad gently 
rolling upland area with surface elevations up to 40 feet MSL (USGS 
1970a, 1970b). Sandy soils occur throughout the NAS Pensacola area. As 
a result, most of the rainfall infiltrates directly into the subsurface. 
Consequently there are few streams or surface water bodies on the 
peninsula. 

7.1.2 Regional Hydrogeology 
There are three principal hydrogeologic units of importance which 
underlie the NAS Pensacola. These are, in descending order, the 
Surficial Aquifer, the Intermediate System, and the Floridan Aquifer 
System. 
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7.1.2:l SurficiaUSand-aud Gravel Aquifer 
The Surficial Aquifer occurs from land surface to a depth of 
approximately 300 feet at NAS Pensacola and is composed of a sequence of 
unconsolidated to poorly indurated clastic deposits (Wagner -- et al. 
1984). 
important source of water supply and is called the Sand-and-Gravel 
Aquifer (Southeastern Geological Society [SEGS] 1986). 
total dissolved solids (TDS) content of groumhmter from dls that tap 
tbe SIDd-and-Gravel Aquifer in sarrtbem B s d i a  County ( C l a a ~ ~  -- et al. 
l-), the groudvater is classified as Class G 1  (rOaa 1988b).] The 
sediments making up this aquifer belong to all or part of the Pliocene 
to Eolocene Series vhich, in this area, consist mainly of the Citronelle 
Formation overlain by a thin cover of marine terrace deposits. 
that the Sand-and-Gravel Aquifer is contiguous 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 IUS Pensacola vicinity, the Sand-and-Gravel Aquifer is 
made up of three zones based on contrasting permeabilities. 
are referred to as the surficial zone, the lov permeability zone, and 
the main producing zone (Vilkins -- et al. 1985). 

In this portion of Florida, the Surficial Aquifer constitutes an 

[Based on the 

Given 

These zones 

Surficial Zone. 
contains groundvater under water table or perched vater table 
conditions. The results of numerous borings conducted at NAS Pensacola 
(G & H 1984, 1986) indicate that the surficial zone ranges in thickness 
between 40 and 70 feet and consists of tan and brown, fine- to 
medium-grained quartz sand. 
surficial zone is variable depending on location and ranges from less 
than 1 foot near surface water bodies to more than 20 feet in areas of 
higher elevation. In general, the direction of groundvater flow is 
controlled by the topography and by discharge to surface water bodies. 
Consequently, 'shallow groundwater in the surficial zone moves toward 
areas of lover elevation and/or the nearest surface water body. 
Overall, the surficial zone has a high permeability. Numerous aquifer 
(slug) tests and laboratory permeability tests conducted on wells in or 
sediments from the surficial zone at NAS Pensacola yielded hydraulic 

The surficial zone is contiguous with land surface and 

Depth to the water table vithin the 
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conductivity values ranging from 16 to 56 ft/day (G 6 M 1986). 
Horizontal groundwater flow velocities in the surficial zone will depend 
on site-specific hydraulic conductivities and horizontal hydraulic 
gradients; however, velocities would generally be expected to be high. 

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

Underlying the surficial zone is a zone of lower 
This 

At NAS Pensacola, 

The results of laboratory permeability tests conducted on samples from 
this zone indicate that vertical hydraulic conductivities are low, 
ranging from 4.2 x to 9.9 x ftlday. 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 & H 1984, 1986). 
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 

Although additional boring or 

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. The depth at which the 
main producing zone is encountered is somewhat variable, ranging from 60 
to approximately 120 feet below land surface (BLS) at NAS Pensacola. 
This zone generally has the highest permeability characteristics due to 
thicker and more persistent sand and gravel beds, and is tapped by most 
of the major wells in the Pensacola area (Wilkins et al. 1985). NAS 
Pensacola has three supply wells which produce water from this zone; 
however, due to high iron content in the water, the wells are 

The bottom portion of the Sand-and-Gravel Aquifer 

-- 
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infrequently used (G & H 19fl6). 
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 
Pcnsacola to determine direction of groundwater flow within this zone; 
however, the flow direction is assumed to be generally southward under 
ambient conditions. 
groundwater in this zone to flow tovard the wells. 

The principal sources of water for NAS 

Pumpage of the supply wells would locally cause 

- 

As a result of the overlying lov permeability zone, groundvater within 
the main producing zone occurs under confined or semiconfined 
cditions. 
Building 648), the vater level elevation in a vel1 open to the main 
producing zone is approximately 7 feet lover than that in an adjacent 
well open to the surficial zone (G L H 1986). 
significant downward hydraulic gradient exists .between these two zones. 
Thus, a considerable potential exists for vertical groundwater flow from 
the surficial to the main producing zone at this location. It is not 
known to what extent this potential exists elsevhere at NAS Pensacola. 

At one nested well location on NAS Pensacola (east of 

This indicates that a 

7.1.2.2 In t e d i a t e  System 
The lover limit of the Sand-and-Gravel Aquifer coincides with the top of 
a regionally extensive and vertically persistent hydrogeologic unit of 
much lower permeability. This unit is referred to as the Intermediate 
System. In the vicinity of NAS Pensacola, the top of the Intermediate 
System generally lies within the sediments termed Miocene Coarse 
Clastics or corresponds to the top of the Upper Hember of the Pensacola 
Clay and occurs at a depth of approximately 300 feet (Vilkins -- et al. 
198s). In general, the Intermediate System consists of fine-grained 
sediments and functions as an effective confining unit vhich retards the 
exchange of water between the overlying Sand-and-Gravel Aquifer and the 
underlying Floridan Aquifer System (SEGS 1986). For the most part, the 
entire sequence is poor to nonwater bearing. However, relatively thin 
beds of sand which exist within the unit may yield small quantities of 
vatar. In the NAS Pensacola area the Interaediate System is 
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approximately 1,100 feet thick and is composed of the lower portion of 
the Hiocene Coarse Clastics, the Upper Member of the Pensacola Clay, the 
Escambia Sand Member of the Pensacola Clay, and the Lower Member of the 
Pensacola Clay, all of Miocene Age. 

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

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

7.2 Site Hydrogeology 
In the immediate vicinity of Site 1, the surficial zone of the Sand-and- 
Gravel Aquifer occurs from land surface to depths of approximately 40 to 
60 feet. The lithologic descriptions of cuttings collected during the 
installation of the 16 existing monitoring wells (shown on Figure 2-2) 
indicate that the zone primarily consists of tan to brown, fine- to 
medium-grained sand. 
10 feet BLS. 

& H 1984, 1986), groundwater flow is generally radial from the 
landfilled area, and toward the coastal areas of Bayou Grande to the 
west, north, and northeast. Aquifer tests were performed on shallow 
wells as part of Verification Study (1984) and Characterization Study 
(1986) efforts. 
at GH-5 to be 17.3 ft/day. 
an effective porosity of 0.35 for the surficial sands, the horizontal 
seepage velocity for the shallow groundwater at the site was calculated 
to be approximately 140 feet per year (ftlyear; G & H 1984). 
unnamed shallow well, hydraulic conductivity was determined to be 19 
ftlday. 
effective porosity of 0.20, the horizontal groundwater flow velocity was 
calculated to be from 190 to 275 ft/year (G & M 1986). 

Water table conditions occur at approximately 5 to 
0 

Based on water level data collected from shallow wells (G 

Hydraulic conductivity was determined from a slug test 
Assuming a hydraulic gradient of 0.008 and 

At an 

Assuming a hydraulic gradient range of 0.0048 to 0.007 and an 
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Immediately underlying the surficial zone in the vicinity of Site 1, and 
extending to depths of 48 to 100 feet, is the low permeability zone of 
the Sand-and-Gravel Aquifer. 
installation of deep wells 4 3 ,  44, and 45, this zone primarily consists 
of gray to dark gray clay with very thin beds of fine to coarse quartz 
sand and shell fragments. Clay samples, collected from this zone during 
the installation of the three deep wells, were tested in the laboratory, 
and hydraulic conductivities were determined to range from 5.7 x to 
3.5 x 10’’ cm/sec (1.6 x lo4 to 1.0 x lo-’ ftlday). 

Based on the cuttings from the 

- 

el 

Although water level elevation data collected from the deep wells during 
the 1986 Characterization Study are not provided in the final report, it 
is stated that an upward vertical gradient was observed in well clusters 
at the north end of the site, and a downward gradient in a well cluster 
to the south. 
expected that the low permeability zone functions as a confining or 
semi-confining unit, restricting the flow of groundwater between the 
surficial zone and the underlying main producing zone. 
groundwater flow within the low permeability zone is unknown (G & 1 
1986). 

Based on these qualitative descriptions, it can be 

The direction of 

The top of the main producing zone occurs at depths between 48 and 100 
feet, based on deep well data in the vicinity of Site 1. 
wells G1-43, GH-44, and 61-45? are open to the upper portion of this 
aone and screencdat 63 to 68, 53 to 58, and 102 to 107 feet 
respectively, BLS. As mentioned above, water level data for the deep 
wells is not provided; however, it is reported that both downward and 
upvard gradients were observed between the surficial and main producing 
zones, and a slight horizontal gradient is oriented to the south in the 
main producing zone (G L I¶ 1986). 

The three deep 



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

This work plan will incorporate and reference 
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9. SITE MANAGEHE" PLAN 

The Generic Site Management Plan (GSHP) defines the management 
procedures for field activities on both the site and program level. 
management and implementation of all field activities conducted as part 
of the Contamination Assessment/Remedial Activities Investigation of 
Site 1 will follow the GSMP and any updated versions. 
Objectives (DQOs) and all applicable or relevant and appropriate 
requirements (ARARs) have been considered in developing the initial 
phases of fieldwork described here and will be updated and revised for 
any subsequent phases of fieldwork. 

The 

Data Quality 
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10. BEBLTHBNDSAPETYPW 

A comprehensive General Health and Safety Plan (GHSP) and individual 
site-specific safety plans (SSP[; 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. 
procedures (site entry, decontamination, etc.); hazard communication and 
training (safety training, briefings, documentation, etc.); safety 
equipment and instrumentation (monitoring, personnel protective 
equipment, etc.); hazard evaluation by contaminant class (metals, 
organics, etc.); and hazard evaluation for each task (drilling, 
sampling, etc.). The GHSP will be periodically updated, as required, 
during the course of this program. 

The GHSP outlines health and safety procedures and 

The plan includes standard operating 

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

The SSP will also identify first-aid and personal safety 
The 
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11. QUALITY ASSURANCE PROJBCl' PLAN 

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

The SOAP will provide site-specific quality assurance/quality control 
(OA/QC) measures used to obtain accurate and precise data for all site 
investigation activities. The SOAP 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 GOAPP and SQAP will be in accordance with 
applicable professional technical standards, U.S. Environmental 
Protection Agency (EPA) requirements, and specific Navy goals and 
requirements for this project. 
packaged, preserved, and transported in accordance with the GQAPP and 
SQAP and with U.S. Navy and EPA procedures. 

All of the OA/OC 

All samples will be collected, handled, 
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12. AERIAL PHOTOGRAPH ANALYSIS 

Prior to the initiation of fieldwork, E C E will examine all available 
aerial photographs of NAS Pensacola for past and present conditions, 
features, and developments which may have direct relevance to the 
fieldwork methodology. 
assembling and stereoscopically analyzing historical photographic 
imagejt 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 SURVEI 

Prior to conducting any augering, boring, drilling, or excavation 
activities, E 6 E will locate all underground cables, pipes, utilities, 
or other obstructions which may become damaged or otherwise hinder 
fieldwork. The appropriate authorities (e.g., NAS Pensacola Public 
Works and Southern Bell) will be contacted to identify the location of 
all underground utilities in the site area. 
examine available maps and documents and conduct a metal detector survey 
on site to determine the presence of any other potentially hazardous 
subsurface features. If appropriate and applicable, other surface 
geophysical techniques may be used to locate deeper obstructions not 
readily detected with a metal detector. 
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. 

In addition, E & E will 

The locations of all 

This task 
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14. PIBLDVORK HBTEODOLOGY 

14.1 Phase I-Field Screening 
The primary objective of the Phase I field screening investigation is to 
effectively and efficiently focus the Site Characterization (Phase 11) 
and subsequent Extent Delineation (Phase I11 and IV) studies. The field 
screening phase will employ a variety of field investigation techniques, 
including the collection of samples for laboratory analysis. 
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. 
screening task will utilize all existing information from preceding 
tasks, including aerial photograph analyses, to adjust the locations of 
the various surveys and sampling locations, thereby achieving optimum 
results. 
discussed in detail in Section 9.1 of the GQAPP. 

However, 

Each field 

The objectives/advantages of the field screening methods are 

14.1.1 Physical Survey 

14.1.1.1 Overall Physical Reconnaissance 
A field reconnaissance survey will be conducted on and around the 
landfill areas. 
guides in locating surface features. 
regarding surface conditions, stressed vegetation, surface drainage 
patterns, areas of exposed landfill debris, and leachate seeps. 

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

During the reconnaissance survey, the field team wiil identify areas 
which present the most suitable conditions for the establishment of grid 
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survey baselines. The use 
investigation is discussed 

of a grid system 
in the following 

as part of the Phase I field 
sec t ions. 

The reconnaissance sufvey team will utilize 
- 

radiation and air monitoring 
equipotent during walkovers of landfilled areas, in accordance with 
Section 6.1.1 of the GQAPP. 
rbarc b a c k g r d ]  are located, the area(s) will be flagged and 
identified on a site map for future reference. 
physical reconnaissancce will be mapped in detail and recorded in the 
field logbook. 

In the event that any [areas vith readings 

All findings of the 

__ 

14.1.1.2 BRU/WA Surface Mssioos Survey and Particulate Air 

During the establishment of the geophysical survey grid network 
(discussed in Section 14.1.2), an emissions survey will be conducted 
using ENu and/or organic vapor analyzer (OVA) air monitoring equipment. 
The survey will be conducted in accordance with Section 6.1.1 of the 
GOAPP. 
readings will be recorded in the field logbook. 

[Sc-ingI 

Heasurements will be made at each established grid point, and 

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

The air [acreeuing] will be conducted in 

14.1.1.3 Radiation Survey 
During the establishment of the geophysical survey grid.network, a 
radiation survey will be conducted using a micro-R-meter and gamma 
scintillation detector. 
Section 6.3.2 of the GOAPP. Measurements vi11 be aade at each 
established grid point, and readings will be recorded in the field 
logbook. 

The survey will be conducted in accordance with 

14.1.1.4 BabitatAiota Sun- 
During the physical reconnaissance, an E 6 E biologist/ecologist will 
determine the on-site terrestrial and aquatic habitats, and the 
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surrounding habitats which may be affected by off-site contaminant 
migrations. During the walkover survey, rare, threatened, and 
endangered species and their potential habitats will be identified, and 
an evaluation will be made of general site conditions to support viable 
populations of plants and animals. 
and the survey results, a map illustrating the identified habitats will 
be generated.] A habitat/biota survey, as well as an evaluation of the 
literature, will be conducted for Site 1. 

[Using historical aerial photographs 

14.1.1.5 Asbestos Survey 
An asbestos survey will be conducted on Site 1 during the physical 
reconnaissance. 
suspect building materials that could potentially contain asbestos. 
sampling will be conducted, and suspect building materials will be 
mapped for future reference. 

This survey will consist of locating and identifying 
No 

14.1.2 Geophysical Survey 
The landfill areas, landfill fringes, and surrounding local areas will 
require an electromagnetic terrain conductivity survey (EM-31 and 
EH-34XL), and magnetometer survey. 
on Figure 14-1. 
methodologies and data interpretation techniques discussed in Section 
6.2 of the GQAPP. 

The geophysical survey area is shown 
The survey will be performed in accordance with field 

The effort will initially require the establishment of a grid system 
over the study area. To accomplish this, at least two baseline 
transects will be established (providing an x and y axis), and flagged 
at 100-foot intervals. 
establish the baselines, and a Brunton compass and tape measure used to 
complete the grid system for the study area. 
based on 100-foot centers. 

A transit survey instrument will be used to 

The grid spacing will be 

The EH-31 and magnetometer surveys will be conducted by obtaining 
measurements at each 100-foot interval grid point. 
will be obtained at alternating grid point locations with a spacing of 
200 feet. 

EM-34XL readings 
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Figure 14-1 GEOPHYSICAL INVESTIGATION SURVEY AREA, SITE 1 - PHASE1 
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The geophysical data, in conjunction with other background data, will be 
used to identify: anomalous conditions in the landfilled areas, the 
horizontal extent of landfilled debris, water table conditions, the 
location of potential subsurface contaminant plumes and leachate 
streams, and to ascertain the horizontal and vertical orientation of 
contaminant plumes, if located. Ultimately, the interpretation of these 
data will be a primary consideration in the development of a rationale 
for Phase I and I1 monitoring well' placement strategies. 

14.1.3 Analytical Screening 

14.1.3.1 Laboratory Analyses 
Phase I sampling activities for Site 1 will require the installation of 
shallow temporary monitoring wells, groundwater sampling, and the 
collection of surface water, sediment, and soil samples. All samples 
will be analyzed in the laboratory for analytical screening parameters. 
The analytical screening program has been developed for the Phase I 
effort to efficiently and cost effectively focus subsequent phases of 
site characterization and contaminant extent delineation. Analytical 
screening is addressed in detail in Section 9.1 of the GQAPP. 
Analytical requirements for samples collected in Phase I are shown in 
Table 14-1. 
Phase I analytical screening parameters for Site 1 due to its detection 
in previous investigation samples. 

It should be noted that chlorobenzene has been added to the 

Surface Water-Three surface water samples will be collected from the 
Golf Course Pond east of the landfill, two surface water samples will be 
collected from the marshy area/Beaver Pond west of the Golf Course 
Pond, two surface water samples will be collected from North Pond, and 
three surface water samples will be collected from Bayou Grande Pond 
north of the landfill (see Figure 14-2). 
bodies, water samples will be collected from a zone 1 foot above bottom 
using a Kemmerer sampling device. 

In each of the surface water 

A small boat will be used as 
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Figure 14-2 TENTATIVE TEMPORARY MONITORING WELL LOCATIONS AND 
SURFACE WATER, SEDIMENT, AND SOIL SAMPLING LOCATIONS, 

SITE 1 - PHASE I 
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necessary to access desired sample locations. 
equipment decontamination activities vi11 be conducted in accordance 
with sections 6.9.1 and 6.10 of the GQAPP, respectively. 

All sampling and 

Sadiwnt-Three sediment samples will be collected from the Golf Course 
Pond, two sediment samples will be collected from North Pond, two 
sediment samples will be collected from the larshy aredEkaver Pond west 
of the Golf Course Pond, and three sediment samples will be collected 
from Bayou Grande Pond (see Figure 14-2). 
samples vi11 be collected from a depth interval of surface to 
approximately 4 inches. The samples will be retrieved using either a 
bucket-type mud auger (in areas where the depth of the pond is less than 
6 feet), or an E c b  Dredge (in areas where the depth of the pond is 
greater than 6 feet). 
the sampling devices will be recorded in the field notebook. 
sediment sampling and equipment decontamination activities will be 
conducted in accordance with sections 6.9.2 and 6.10 of the GQAPP, 
respec t ively . 

In each of the ponds, the 

The composition of bottom materials retrieved by 
All 

Soils-Approximately 14 composite surface soil samples will be collected 
from the surface of the landfilled areas (see Figure 14-2). .The purpose 
of this sampling is to determine the focus of Phase If soil sampling and 
ultimately to provide the data to evaluate the need for formal air 
Sampling. The data will also be pertinent to Risk Assessment tasks. If 
surface runoff pathways to Bayou Grande are identified, soil samples 
will be collected in the areas of the pathways. 

Each sample will be collected as a composite of five 8liquots from 
within a 50-foot diameter area. 
depth interval of surface to 6 inches. 
aliquots will be homogenized to comprise a single sample. All sampling 
and collpositing will be performed in accordance with Section 6.6 of the 
GOAPP. 
Section 6.10 of the GOAPP. 

Bach aliquot will be collected at a 
For each location, the five 

Equipment decontamination will be performed in accordance vith 



Groundwater-Approximately 28 temporary stainless steel monitoring 
wells will be installed around the landfill area. Each well will have 5 
feet of 0.01-inch slotted screen and will be installed to a depth at 
which the well screen brackets the water table (i.e., the top of the 
screen extends slightly above the water level). As shown on Figure 
14-2, the locations for these wells are tentative. The interpreted 
results of the geophysical investigation, as well as information gained 
from field reconnaissance surveys and aerial photograph interpretations, 
will allow adjustments and finalization of the temporary shallow well 
network. Also, as shown on Figure 14-2, the existing shallow wells 
around Site 1 will be utilized as part of the Phase I shallow 
groundwater screening network, where practical. 

The 28 temporary wells and 16 existing monitoring wells will be purged 
and sampled in accordance with Section 6.8 of the GQAPP. 

14.1.4 Hydrologic Assessment 
The-temporary wells and existing well network will be surveyed to obtain 
top of casing (TOC) elevations referenced to USGS datum or to a suitable 
established benchmark located within the vicinity of Site 1. 
water levels will be measured in each well to determine shallow 
groundwater flow direction. and horizontal hydraulic gradient. 

Static 

In conjunction with the wellhead survey, the elevations of other nearby 
features such as ponds, streams, and leachate seeps will be established. 
A staff gauge will be emplaced in the Golf Course Pond and monitored 
over the course of field investigation activities. 
gauge station will be established in the vicinity of Site 1 and 
precipitation monitored during field work activities. 

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

At least one rain 

Conclusions 
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14.2 P b e  II-Chracterization/Bxtent Delineation 
This section of the Contamination Assessment/Remedial Activities 
Investigation Vork Plan--Group A (Site 1, Sanitary Landfill), Naval Air 
Station Pensacola, Pensacola, Florida, has been entirely revised t o  

reflect the results of the Phase I activities proposed in the original 
vork plan document ([June] 1990). 
Section 14.2 of this work plan is presented in Appendix D. 
shows the actual Phase I sampling locations and location designations. 
The results of the Phase I investigation of Site 1 are presented in 
B L E ' s  Final Interim Data Report, Contamination Assesswnt/Remedial 
Activities Investigation, Sanitary Landfill (Site l), Naval Air Station 
Pensacola, Pensacola, Florida, Volumes I and 11, October 1991. 

The original version ([June] 1990) of 
Figure 14-3 

In general, the results of E 6 E ' s  Phase I investigation of Site 1, 
reviewed in combination with those of previous investigations of the 
site (NEESA 1983; GCH 1984, G W  1986), indicated the following: 

o Site vicinity surface waters and sediments (Bayou Grande, 
North Pond, Bayou Grande Pond, Golf Course Pond, and Beaver 
Pond) MY have been impactad by metal and organic 
contaminant migration from the landfill; hovever, it is not 
clear vhether the nature, magnitude, and distribution of 
the detected contamination are sufficient to constitute an 
environmental threat and thereby warrant remediation. 

o Surface and subsurface soil metal and organic contamination 
at very high levels are likely present within several areas 
of the landfill where nconcentratedn disposal of wastes may 
have occurred; two such areas of surface soil contamination 
are clearly present (locations SO05 and S012, see Figure 
14-[3]) based on the Phase I analytical results. At least 
three other such locations MY be present based on the 
Phase I aerial photograph analyses; in addition, the Phase 
I analytical results suggest potential aquifer matrix soils 
contamination by metals resulting from leachate migration 
via groundvater flow. 

o The groundwaters of the surficial zone of the Sand-and- 
Gravel Aquifer on site and in the site vicinity exhibit 
organic and, possibly, metal contamination at levels 
exceeding federal and state standards or guidance 
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concentrations; the Phase I data indicate generally limited 
off-site migration within the surficial zone, but also 
suggest the potential for more extensive off-site migration 
vithin deeper zones of the Sand-and-Gravel Aquifer. 

In light of the Phase I results sumarized above, the objectives of the 
Phase I1 investigation of Site 1 will be as follows: 

Identify to the greatest extent possible any additional 
areas of the landfill where mconcentratedm disposal of 
wastes may have occurred, as well as the potential presence 
of ambient sources of contamination in the site vicinity; 

Determine the nature, magnitude, and nearshore extent of 
potential Bayou Grande surface water and sediment 
contamination as well as the contamination of these media 
in the other surface water bodies in the site vicinity; 

Delineate the nature, magnitude, and laterallvertical 
extents of knovn/suspected areas of soil and groundwater 
contamination; 

Initiate the Risk Assessment and Feasibility Study for the 
site. 

In order to meet the above objectives, the Phase I1 investigation of 
Site 1 will include the following elements: 

Contaminant source survey; 

Surface water, sediment, and soil sampling; 

Installation of shallow, intermediate, and deep monitoring 
vells; 

Collection of groundwater samples from all existing and 
newly installed wells; 

Eydrologic 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 spcci- 
fic scopes of work, the Phase I analytical results and previous analy- 
tical results have both been evaluated regarding all requirements of the 
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Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) and Superfund Amendments and Reauthorization Act (SARA), as 
well as all other ARARs. For Site 1, these ARARs include: e 

o Resource Conservation and Recovery Act (RCRA); 

o Clean Water Act (CWA); 

o Safe Drinking Water Act (SDWA); 

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

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

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

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

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

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

Formal, quantitative air sampling will not be conducted during Phase I1 
at Site 1 because no evidence that Site 1 represents a potential source 
of airborne volatile or particulate contaminants was 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. (However, basewide biota 
sampling will be conducted in conjunction with the investigation of 
operable units (Ob) 15, 16, and 17 (Bayou Grande Area, NAS Pensacola 
Wetlands, and Pensacola Bay Area, respectively). 

Biota sampling also will not be 

Every effort vi11 be made to complete the investigation of Site 1 during 
Phase 11. 
investigation, as well as field data and/or observations generated 
during the Phase I1 investigation, will be utilized to adjust and/or 

To the greatest extent possible, the results of the Phase I 

redirect the Phase I1 efforts in order to maximize the amount of a 
14-13 
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information obtained regarding the horizontal and vertical extents of 
possible contamination at the site. 
of vork ray include, but ray not be limited to: 
d d i t i d  media vhich are not already included in this rork plan; 2) 
installation of a d d i t i d  and/or deeper (i.e., intermediate and/or 
deep) permanent mudtoring vells; 3) collcctiaa and analysis of 
additional suplea from any givcn d i m ;  aod 4) performance of 
full-scale aquifer tests or other studies to further characterize the 
m d i c  properties of the soil or aquifer matrix. 
and/or analysis v i l l  not be p e r f o r d  aa media for VMC~ t h e  
procedures are not described in the a p p d  GQapp. 

additional data from other site investigatiuam ray bacow available 
prior to or durimg the ampletiam of Phsc II lctiriticrr 8t Site 1. 
This could -rant either am i n m e  or dccrcyc in the scope of vork 
proposed in this rork plan.] 

Adjustments to tk Phase I1 scope 
1) sampling of 

Borrrrcr, sampling 

Furthermore, 

Based on the results of the activities identified above, during Phase I1 
E L E will initiate the appropriate Risk Assessment and Feasibility 
Study activities. Risk Assessment activities will be directed toward 
identification of contaminants of concern as well as identification of 
d8t8 gaps that must be eliminated to support the eventual completion of 
a Baseline Risk Assessment for the site. 
identified, the Baselime i s k  Asmssment v i l l  be capleted during h e  

II- 1 

[If IUI data gap are 

Feasibility Study activities, vhich will be required for Site 1, will be 

directed toward identification of data gaps that must be eliminated to 
support the eventual completion of a comprehensive Feasibility Study for 
the site. [If m data g.ps are idcntified, the Feasibility Study will 
be completed during b e  II.] 

In addition, if warranted, E L E will evaluate the Phase I1 results to 
identify whether any interim remedial measures (IIW) are required and 
develop recommendations for implementation of these IIW (see Section 
14.2.[5]). 

r r p p h .  1 
[IRHS v i l l  only be implcrarted folloving receipt of BPA 
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All Phase I1 investigation activities and results will be discussed in 
an interim data report structured in the required format of a formal 
Draft Remedial Investigation Report. 
will provide a complete data synthesis incorporating the results of 
E & E ' s  Phase I and Phase I1 investigations, as well as the results of 
previous investigations. The interim data report will specify whether 
additional Phase I11 assessment activities are required or whether the 
formal draft Remedial Investigation report for the site can be prepared. 

This Phase I1 interim data report 

\ 

All Phase I investigation activities were completed in accordance with 
E & E ' s  1990 GQAPP for Contamination Assessments and Remedial Activities 
at NAS Pensacola. 
completed in accordance with the newly revised, updated 199[2] version 
of this document, subject to its approval. [In this section (14.2),] 
all references apply to the 199[2] version of the GQAPP. 

All Phase I1 investigation activities will be 

14.2.1 Contaminant Source Survey 
A detailed contaminant source survey will be performed at Site 1 in 
order to obtain a comprehensive understanding of potential contaminant 
source(s) at the site. The survey will focus on existing information in 
WAS Pensacola files, previous investigative reports, and interviews with 
current and former employees of the NAS Pensacola facility. 
the information obtained from these sources, on-site past and/or present 
waste streams(s) and waste stream-related activities, on-site buildings 
and associated activities, on-site past and/or present underground 
utilities, and potential former and/or existing ambient sources of 
contamination will be delineated. 
will be conducted in close communication 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. 

Based on 

All background source survey work 

The identification of possible past and/or current waste streams, 
including volumes, disposal methods, and/or any leaks, that may have 
occurred at or impacted the site will be based on a review of the Phase 
I historical aerial photograph analyses and Phase I and Phase I1 on-site 
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field observations. 
on-site buildings/structures and delineation of all associated activi- 
ties vi11 include the development of a detailed sumary table and the 
provision of former and existing building/structure plans, if available. 
The evaluation of former and existing underground utilities at the site 
will include determining the former and current use of each utility 
structure. 
on a site MP (see Engineering Survey, Section 14.2.[4]), based on the 
detail available in the data base. Finally, the identification of 
potential former and existing ambient-contaminant sources will involve 
an evaluation of existing files and literature to determine whether any 
normal daily activities at each facility, such as aircraft operations, 
may have created potential, lov-level ambient contaminant source(s). 

The compilation of a list of former and existing 

All former and existing utilities will be shown graphically 

At Site 1, specific tasks associated with the contaminant source survey 
and focusing on historical activities will include: 

o Identification of specific areas on the Sanitary Landfill 
where waste disposal activities occurred and coincide with 
findings and observations of the Phase I investigation; and 

o Identification and delineation of areas where the 
concentrated waste disposal activities occurred. 

14-2-[2] Sampling and Analysis 
Pilures 14-4 and 14-5 shov the proposed Phase I1 surface water and 
sediment sampling, and soil boring and monitoring well locations for 
Site 1, respectively. Table 14-2 summarizes the sampling and analytical 
requirements, including OA/W samples, for the Phase I1 .investigation of 
Site 1. Tables 14-3, 14-4, and 14-5 provide the specific rationale for 
each proposed Phase I1 surface water and sediment sample, soil boring, 
and monitoring well location, respectively, and for the analytical suite 
associated with each proposed Phase I1 sampling location. (Groundvater 
samples to be collected from the 14 existing on-site -11s and analyzed 
for suite A, see belov, are not included in the rationale table 14-5). 

The sample location reference numbers listed in Table 14-3 correspond to 
the location numbers on Figure 14-4; the sample location reference 
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Figurn 144 PROPOSED SURFACE WATER AND SEDIMENT SAMPLE LOCATIONS - 
NAS PENSACOLA SITE 1 - PHASE II 
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Figure 14-5 PROPOSED SOIL BORING AND MONITORING WELL LOCATIONS 
NAS PENSACOLA SITE 1 - PHASE II O 1 G O ' i  
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roy : 

Tho nuabor of samples shown in paronthoros will bo analyrod for tho additional pararotors 
indicatod. 

a 

bTrip blanks will bo analyrod for Appondix IX volatilo organic compounds (VOCs 1 only. Prosorvativo 
blaaks will bo analytod for Targot Corpound List (TCL) VOCs, total rocovorablo potrolour 
hydrocarbons ( W I l s ) ,  dissolvod Targot Analyto List (TAL) motals, and cyanido. 

cAnalytieal suit. dosignations aro as follows : 

A = TCL VOCs: TCL baro-noutral/acid oxtractablo organic compounds (BNAs); TCL posticidos and 
polychlorinatod biphonyls (PCBs); TRPHs; TAL rota18 (total 1 i .o  ., unfiltorodj and dissolvod 
[i.o., rilliporo-filtorod, wator only]); cyanido: gross alpha, bota, and g a u a  radio- 
activity; total organic carbon; total Kjoldahl nitrogon (TKN; surfaco wator and sodiront 
only); grain sir. (sodimont only); hardnoss (wator only); and alkalinity (wator only). 

B = TAL ntals. 

C = Appondix IX VOCE, 1119111, dioxins, posticidos, PCBs, organophosphorus posticidos, horbicidos, 
total motals, cyanido, and sulfido. 

D = Total auapondod solida. TKN (groundwator only), ammonia nitrogon, orthophosphat. 
phosphorus, dissolvod oxyqon (in fiold), 5-day biological oxygon donand (BOD5), and chorical 
oxygon doiand (COD). 

E = pH, alkalinity, porcont aoisturo, grain sir. (soil only), BTU contont. ash contont. total 
organic halogons, sulfur, ignitability, and cation oxchango capacity. 

T = Pornability only. 

dspocif ic constituents oncomparsod by the various chomical groups included within tho abovo-listod 

O m  = mot roquirod. 

%or Sit. 1, 1211 boring locations x 6 dopth intorvals = 11611 samplos; 4 boring locations x 2 dopth 

analytical suitos aro idontifiod in tablos 9-tbl through S-IlSI of tho GQAPP. 

intorvals = 8 samplos: 3 boring locations x 7 dopth intorvals = 21 samplos at throo background 
loeations to bo soloctod off tho sit.. 2 sarplos froa four on-sit. doop woll installation 
locations (total of 8 samplos) for pornoability analysis of confining unit aatrix. 1-0 s a q l o  
from lutiw soil in d m  strou bod (Loemtion 56).1 

'Tor Sit. 1, 14 oxisting wolls + I271 now on-sit. wolls (Ill] shallow, 11 intoraodiato, and IS] 
doop) = 1411 saoplos, plus 3 now off-sit. background shallow + 3 now off-sit. background 
intorndiato wolls = 6 samplos, plus 3 oxisting supply wolls on tho bas. - 3 SaRplOS. 
Sit .  1 in uomtern arm of Bayou ar.ndo.1 

[%umber of saq los  inclodm on. background sodinnt/surfaco water s-le p i r  colloctod m s t  of 

Sourco: Ecology and tnvironnnt, Inc., 1992. 
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hacition Rationale halytical Rational. 

1 sn 
SD 

2 SW 
ID 

3 sw 
so 

4 sn 
I D  

5 

6 

7 

sw 
SD 

sw 
I D  

rn 
I D  

Hydraulically downqradiont of landfill; 
VOCr and DNA8 dotoctod in noarby oxirtinq 
shallow woll QJt42. 

Hydraulically domqcadiont of  landfill; 
dirchatqo aroa tot intormittont stroam; 
VOCa and BIIA TIC. dotoctod in noacby 
orirtinq shallow woll a 4 1 .  

Hydraulically downqradiont of  landfill. 

Hydraulically downqradiont of landfill; 
nothinq dotoctod in noatby Pharo I rurfaco 
wator ramp10 ~ ~ 0 0 5 ,  but corrorpondinq 
Pharo I rodiront ramplo ID005 containod 
P-8. 

Hydraulically domgcadiont of landfill; 
dircharqo aroa tor North Pond, whoro 
chlorobon8ono dotoctod in Pharo I rurfaco 
watot r a ~ p l o r  S W O l l  and mOl2. 

Itydraulic8lly domqradiont of landfilL; 
VOC8 and DNA TIC8 dotoctod in norrby 
oxirtinq shallow woll On04; nothinq 
dotoctod in noacby Pharo I rurfaco wator 
ramplo SWO03, but corrorpondinq Pharo I 
aodimont ramplo SD003 containod PAllr. 

Wydraulically domqradiont o f  laadtill; 
dircbarqo a r m  for Bayou Grand. Pond; 
noarby Ohm80 I rodiaont 88.910 ID002 
containod PAHI. 

-~ ~~ 

-oy at ond of tablo. 

A charactoriro f u l l  rpoctrum of potontin1 
contaminants. 

A 

A 

A 

D i g  

h 

Ch.r.ctOri80 full SpOCtCU8 O f  p0tOnti.l 
contaminantr, 

Confirm abronco of rutfaco wator contad- 
nation 4t thir location and chrractori~o 
f u l l  rpocttum of potontial rodimont 
contarinantr. 

Charactori80 f u l l  #poctrum Of potontial 
contaminantr. 

Support potontial rito romodiation 
plrnniag activitior. 

Confirm .bronco of rurfaco wator contad- 
nation at thir location and charactoriro 
f u l l  rpocttum of potontial rodiaont 
contaminant.. 

D i  Support potontial rito romodiation 
planning activitior. 
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Tablo 14-3 (Cont.) 

Location 
Roforence S a m p h  a 
Wumber(s) Typ.(sl Location Rational. Analytical Rational. 

8 sw 
S D  

9 

10 

11 

1 2  

13 

14 

15 

sw 
S D  

SW 
SD  

sw 
S D  

sw 
S D  

sw 
SD 

S D  

sw 
S D  

Hydrsulically downgradient of landfill; 
nothing dotoctod in noarby Phase I sucfaco 
wator samplo SMO1, but cocrosponding 
Phase I sodimont samplq SDOOl contained 
PAHs and TRPHs. 

Hydraulically downgradient of landfill; 
VOCs and BNA TICS detoctod in noarby 
oristing shallow well GU40. 

Hydraulically downgradient of landfill; 
discharge a r m  for Golf COUCSO Pond 

Extent delineation [and control for 
dischargo .rea f r o m  Golf Corrso Pond.] 

Chlorobenzone detected in North Pond Phase I 
surfaco water samplo. 

PAHs and phenols detected in Bayou Grande 
Pond Phase I sediment samplos. 

Delinoat. extent of detoctod Phase I 
Bayou Grande Pond sedimont contakination. 

PAHs and phenols detected in Golf Courso 
Pond Phase I sodimont samples. 

Confirm absonco of surtaco watoc contami- 
nation at this location and characterize 
full spoctrum of potontial sodiment 
contaminants. 

Characterize full spectrum of potential 
contaminants. 

Characterize full spoctrum of potential 
contaminants. 

Characterize contaminant levels in site 
vicinity. 

Characterize full spectrum of potential 
surfaco water contaminants and confirm 
absonco of sediment contamination. 

Support potontial site remediation 
planning activities. 

Characterize full spectrum of potential 
sediment contaminants and confirm absence 
of surface water contamination. 

Moot RCRA requirements. 

Support potential sit. comediation 
planning activitios. 

Charactorizo full spectrum of potential 
sodimont contaminants. 

Characterize full spectrum of potential 
sodiment contaminants and confirm absence 
of surfaco water contamination. 

Support potential sit. remediation 
planning activitios. 
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c 
P 
I 
N 
N 

a 

16 SD 

17 sw 
SD 

18 sw 
9D 

19 

20 

2 1  

SD 

SW 
SD 

sw 
SD 

Dolinoato oxtont of dotoctod Pharo I 
Oolf Courso Pond modinat contamination. rodimont contaminantr. 

A Chacactoriro Cull rpoctrum of potontial 

Outflow to Bayou arando; dolinoato oxtont A 
o f  dotoctod Phamo 1 Oolf Courro Pond 
rodimont contamination 

PNta and phonolr dotoctod in Boavoc Pond A 
Pharo I rodimont salp1.r. 

Dotino "uprtroam" oxtont of dotoctod A 
Phrso I Uoavor Dond sodiunt contamination 
at dirchargo point of intormittont rtroam. 

D,B Sppport potontial nit. comodiation 
planning activitior. 

Idontity potontial contamination in 
intocmittont rtroam clorot to landfill. 

Idontify potontial contamination in 
intormittont stroam cloro to landfill. 

C b r r a c t ~ r i ~ ~  full SgOCtCUB Of potontial 
rodimoat contaminant# and confirm abronco 
of rurfaco wator contamination. 

cbaractoriro full rpoctrum of potontial 
rodimont contaminantr and confirm abronco 
o f  surfrco wator contamination. 

Chacactoriso full rpoctrum of potontial 
rodimont contaminantr. 

A Charrctorixo, full rpoctrum of p o t o n t i a l  
contaminants; 

D#E Support potontial wit. romodiation 
plmninq activitior. 

contaminantr. 
A Charactoriso full rpoctrum of potontial 

' Support potontial mito roudiation 
planninq activitior. 

I 2a II Idntity potwtial comtuiutiom in circu1at A 
ID pool loeatod sorthost or k a ~ r  hmd. 

23 sa Oackgroumd for a11 .Iu h u m c o l a  mortrco rator  A ?covidm background concootratiom~ f o r  a11 
ID and rodiwnt saqlos. ualftical p.r.wtors.l 
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SW - Sucfaco wator; SD rodimoat. 

suit. aco qivon in Tablo 14-2. 

a 

bSpocific prrambtorr includod within oach analytical 

Soucco: Ecology m d  Envitonmont, Lnc., 1992. 

VOCr - Volatilo organic compounds. 
BWAr - Brro/noutral and acid oxtractablo organic compounds. 
TIC1 - Tontativoly idontifiod compounds. 
PAHI - Polynucloar aromatic hydrocarbons. 
TRRORr - Total tocovorablo potroloum hydrocarbonr. 
RCRA - Rorourco Conrorvation and Aocovoty Act. 



c 
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I 
h) w 

Location Rational. Analytical Rationale 

1-5 AWT Idontify naturo and oxtont of contamination A Chacactoriro full spoctrum of potontial 
BUT dotoctod in Phaso I 8urfaco soil samplo contaminants. 

SO05 collactod in "tar pit" aroa, which 
appoars as dark, linoac foaturo on aorial C Hoot RCRA roquiromonts. 
photographs. (Location 1 

0-ll.01 ft) 

6-11 

12-17 

18-22 

AWT 
Bwr 

AUT 
BUT 

AWT 
BUT 

Idontify naturo and oxtont of potontial 
contamination associatod with "tar pit- 
liko," dark, linoar foaturo idontifiod 
on aorial photographs. 

Idontify naturo and oxtont of potontial 
contamination associatod with dark, 
irrogularly shapod foaturo idontifiod 
on aocial photographs. 

E Support potontial site remodiation 
planning activitios. 

A Charactariso full spoctcum of potential 
contaminants. 

E Support potontial 8itO remediation 
planning activitios. 

A Charactoriro full spoctrum of potontfal 
contaminants. 

E Support potontial site romodiation 
planning activitios. 

Idontify naturo and oxtont of potontial A Char.aCtOriZ0 full SpOCtCUB Of potontial 
contamination asrociatod with "tar pit- contaminants. 
liko," dark, linoac foaturo idontifiod on 
aorial photographr. E Support potontial sit. romodiation 

planning activitios. 
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Tmblo 1 4 4  (Comt.) 

Looat ion 

c, 
(3 
r 3  

notoronco mrpio &a 1 yt io.& 3z lu.b.r(.) Typo(*)' Location Ratioaalo Suit.( I ) Analytical Rational. 
g r - 3  

23-27 Am Idontity naturo and ertont of contamination A Charactoriro tu11 rpoctrum o t  potontial 
F a )  
P mIT dotoctod in Phano t rurraco so i l  ramp10 contaminants. 

SO12 colloctod in "collapro-toaturo 
doprosmion" aroa. I Support potontial sit. coudiation 

planninq activitior. 
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I 
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29,  34 .  
45 ,  49 

3 3 ,  37 ,  
40,  4 1  

155 

I C  

EWT 

IYR 

h o p  rnll locationr uboro contiainq unit 
should bo oncouatorod during inrtallatlon. 

Lvaluata potontial proronco o t  aqultor 
matrix roils contanination by motah barod 
on high Pharo I toaporrry uoll  t o t a l  ..tal L Support potontial sit. co~odiation 
concontrationr. plaaninq activitior. 

I Support potontial sit. romodiation 
planninq activitior. 

E Notal. ac0 only ~ o n ~ o r n  hoc.. 
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numbers listed in tables 14-4 and 14-5 correspond to the location 
numbers on Figure 14-5. The analytical suite designations used in 
tables 14-3, 14-4, and 14-5 correspond to the designations used and 
defined in Table 14-2. 

e 
It is proposed to sample all existing wells and all newly installed 
wells for analytical suite A during Phase I1 to provide a uniform, time- 
synchronous perspective on Site 1 groundwater conditions. 
perspective will be critical to properly evaluate the groundwater 
migration pathway. 
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 vith the existing deep 
supply vells (see Figure 14-6). These background soil borings and 
monitoring vells,] together with the three existing [on-base] deep 

This 

In addition, during Phase I1 field activities at NAS 

supply wells, [vill be] sampled for analytical suite A [(see Table 
14-2) 1. 

(Soil samples collected below the water table [BUT] will be analyzed for 
[Target Analyte List (TAL) metals]). 
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. 
groundwater samples have only been included in the sampling and 
analytical requirements for [Group A-]Site 1. 

These background locations will 

These background soil and 

Table 14-2 indicates that one sample from each medium will be 
additionally analyzed for analytical suite C (Appendix IX parameters) 
[and also notes] 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. Finally, it should also 
be noted that the number of required trip blanks shown on Table 14-2 
reflects the total number of trip blanks required to be collected for 
both the suite A and C samples. 
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As noted above, tables 14-3, 14-4, and 14-5 provide specific rationales 
for proposed Phase I1 sampling locations and analyses. 
locations were selected based on the Phase I results in accordance with 
one of the following criteria: 

Sampling 

o Area of known contamination, 

o Area of potential contamination, or 

o Known or suspected area of no contamination. 

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

Locations selected according to the third criterion are 

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

Finally, to support potential remediation planning activities for this 
site, selected samples from each medium also must be analyzed for those 
parameters which directly control the viability of various remedial 
alternatives (see analytical suites D and E, Table 14-2). 
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14.2.[2].1 

During the Phase 11 investigation at Site 1, surface water samples will 
be collected at [20)  locations and sediment samples vill be collected at 
1231 locations. 
sediment sampling locations are as follovs: 
Graode (four of vhich are at discharge points from other surface vater 
bodies), one sample from the intermittent creek on tbe west side of the 
site, one sample from North Pond, one sample from Bayou Grande Pond, two 
samples from Golf Course Pond, one sample from Beaver Pond, and one 
sample from the creek that flows from Beaver Pond. 
additional sediment samples will be collected including: 
Grande Pond, one in Golf Course Pond, and one in Beaver Pond. 
addition, one backgroubd surface vmtedsedirent sample pair vi11 be 
collected vest of Site 1 in the vestern u m  of Bayou 6raode (see F i S p n  
14-6. 
39 M S  Pcnsacola 8itcs and w i l l  aid in  the evaluatiam of potential, 
-de, d i m t  camtaminant sources.) 

Surface Water a d  Sedirnt Sampling 

As shown on Figure 14-4, combined surface water and 
11 locations in Bayou 

In some areas, 
m e  in Bayou 

[In 

These bm- samples v i l l  be the ba&gmud samples for all 

Surface water samples will be collected in accordance with Section 6.9.1 
of the GUAPP. 
water bodies shallower than 1 foot vi11 be collected at the surface 
[d, wbenever posaiblc, directly into the sampling container. 
pousible,) a glass or stainless steel beaker or similar sampling device 
(will be used). 
collected vithin 1 foot of the bottom using a Kemerer or similar 
sampling device. 
be collected approximately 30 to 50 feet from the shore; 
surface water samples to be collected at surface water body discharge 
points to Bayou Grande will be collected immediately adjacent to the 
dircharge point. During collection of surface vater samples, the 
surface water pE, temperature, specific conductance, dissolved oxygen, 

and turbidity will be recorded in the field notebook. 
water depth and tidal stage for each sample vill be recorded in the 
field notebook. 
accordance with Section 6.10 of the CObpP. 

Surface water samples collected at locations in surface 

If not 

Samples collected from water deeper than 1 foot will be 

Surface water samples collected in Bayou Grande will 
Eowever, those 

In addition, the 

Equipment decontamination will be conducted in 
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Sediment samples will be collected in accordance with Section 6.9.2 of 
the GOAPP. Sediment samples will be collected at depths of surface to 
0.5 foot below the surface with one of the following: 
trowel, a bucket-type mud auger, an Eckman dredge, or other coring 

device. 
approximately 30 to 50 feet from the shore. 
samples to be collected at surface water body discharge points to Bayou 
Grande will be collected immediately adjacent to the discharge point. 
The composition of sediment materials retrieved will be recorded in the 
field notebook. Equipment decontamination activities will be conducted 
in accordance with Section 6.10 of the GOAPP. 

a stainless steel 

Sediment samples collected in Bayou Grande will be collected 
However, those sediment 

All (20) surface water and all [23] sediment samples will be analyzed 
for the analytical parameters included in analytical suite A (see Table 
14-2). In addition, one of the (201 surface water samples and one of 
the (231 sediment samples will be analyzed also for the Appendix IX 
parameters included in analytical suite C (sample location 13; see 
Figure 14-4 and tables 14-2 and 14-3), and eight of the [ZO] surface 
water samples and eight of the [23) sediment samples will be analyzed 
also for the parameters included in analytical suite D (sample locations 
5, 7, 12, 13, 15, 18, 20, and 21; see Figure 14-4 and tables 14-2 and 

a 
14-3) 

The number and types of sediment field QA/OC samples to be collected 
during Phase I1 were determined in accordance with Section 11.1 of the 
GOAPP . 
14.2. [Z] -2 soil sampling 
During the Phase I1 soil boring and monitoring well installation 
(sections 14.2.[2].3 and 14.2.[2].4), soil samples will be collected at 
(37) locations across Site 1 (see Figure 14-5). At an additional three 
locations (shown on Figure 14-6,] background soil samples will be 
collected. 
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 where a monitoring well will not be 
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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, (1.0) foot to 2.5 feet BLS, 2.5 to 5 feet BLS, and then every 
5-fOOt interval to a depth 10 feet below the vater table. For the 
purpose of estimating sample numbers, the depth to the vater table is 
a8sumed to be 10 feet BLS. At the four soil boring locations outside 
the landfill boundary (see Figure 14-5), soil samples will be collected 
only from two depth intervals BUT: 0 to 5 feet BUT and 5 to 10 feet BUT. 
[At 
-le v i u  bt collected in a dry s t G  

I1 sample location 56 (me Figure 14-5 a d  Table 1 U )  one 
of "native" soil, *id, in 

tbi8 -Ca, is O V C r h h  -att fill.] 

All soil sampling, corpositing, and lithologic logging activities will 
be performed in accordance with Scction 6.6 of the GOLLPP. 
decontamination will be performed in accordance with Section 6.10 of the 
GMPP 

Equipment 

One hundred and [eighty-four] of the (206) soil samples vi11 be analyzed 
for the parameters included in analytical suite A ((321 sample loca- 
tions, including the three background locations; see figures 14-5 [and 
14-61 and tables 14-2 and 14-4). Fourteen of the (2061 soil samples 
(not of the I1841 discussed above) will be analyzed for the parameters 
included in analytical suite B (sample locations 33, 37, 40, and 47, 
outside the landfill boundary, and the three b8ckground locations 50, 
51, and 52 (sample intervals BUT only]). In addition, one of 191 (177 
and 14) soil samples (sample location 1) will be analyzed also for the 
paranters included in analytical suite C, and 38 of 191 soil samples 
will be analyzed also for the parameters included in analytical suite E. 
The remaining eight of the (206) soil samples will be analyzed for 
analytical suite F only (sample locations 29, 34, 45, and 49; see Pigure 
14-5 and tables 14-2 and 14-4). 

The number and types of soil field QA/W samples to be collected during 
Phase I1 were determined in accordance with Section 11.1 of the G W P .  
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14.2.[2].3 

A total of (271 permanent monitoring wells will be installed at Site 1. 
These wells will be located and designed to supplement the Phase I 
investigation results regarding the lateral and vertical extent of 
groundwater contamination. 
these wells are as follows: 

Soil Boring Completion and On-site Permanent Honitoring Well 
Installation and Development 

The number and target completion depths of 

o [Blevenj shallow wells, each of which will be approximately 
20 feet deep (one of these is proposed to replace existing 
damaged well GM03); 

o Eleven intermediate wells, each of which will be 
approximately 40 feet deep; and 

o [Five] deep wells, each of which will be approximately 65 
feet deep (one of these is proposed to replace existing 
damaged well GM49). 

Figure 14-5 shows the locations of the proposed monitoring wells for 
each of the three depth intervals at Site 1, and Table 14-5 provides the 
rationale for each of the monitoring well locations, target depths, and 
corresponding sampling analytical requirements. 

In order to detect the presence of any floating product at Site 1, the 
[11] shallow wells will be completed into the upper portion of the 
surficial zone of the Sand-and-Gravel Aquifer so that the well screen 
brackets the water table. 
20 feet deep. 
investigate the vertical extent of possible groundwater contaminants, 
particularly any dense non-aqueous phase liquids (DNAPLs) at Site 1. 
The 11 intermediate wells will be completed into the lower portion of 
the surficial zone immediately above the first confining/semi-confining 
unit. These intermediate wells are expected to be approximately 40 feet 
deep. The [five] deep wells will be completed into the upper portion of 
the main producing zone of the Sand-and-Gravel Aquifer immediately below 
the first confining/semi-confining unit. 
to be approximately 65 feet deep. 
be clustered with one intermediate and one shallow well to assist in 

These wells are expected to be approximately 
The intermediate and deep wells will be installed to 

These deep wells are expected 
[Four] of the [five] deep wells will 
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delineating the vertical extent of any contamination at that location as 
wall as determine the vertical hydraulic gradients between the three 
monitored zones (see Figure 14-5). 

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

To prevent the potential downward migration of any shdlov contaminants 
during drilling, intermediate well location 28 (scc Figure 14-5) and the 
[f ive] deep wells vi11 be installed, using either hollov-stem auger or 
hydraulic rotary methods, through 8-inchdiameter PVC surface casings. 
The surface casings will be grouted in place and alloved to set 24 hours 
prior to drilling the well borehole to the target depth, in accordance 
with Section 6.7.4 of the GOAPP. The intermediate well surface casing 
will be set at approximately 30 feet BLS, and the deep vell surface 
casings will be set several feet into the first confining/semi-confining 
unit. The [five] deep wells and one intermediate vell installed through 
the surface casings will be constructed in the same uanner as the 
shallow wells. 
will be conducted in accordance vith sections 6.7.2 and 6.7.3 of the 
GQAPP. 
above surface grade with a steel surface casing and locking wellhead 
cover. 

All drilling and finished monitoring vell construction 

In addition, all Site 1 newly installed wells vi11 be protected 

In conjunction with the drilling of the vell boreholes, continuous 
spit-spoon samples will be collected to the target completion depth of 
each vell in accordance with Section 6.7.2.3 of the GQAPP. Vhere wells 
are constructed in clusters, split-spoon samples will only be collected 
during drilling of the deepest vell borehole. 
drilling of each of the deep wells, two Shelby-tube samplers, 2 feet in 
length, will be driven into the first confining/sui-confining unit to 
obtain samples for laboratory permeability testing. 

In addition, during the 
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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 GOAPP. 
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 i o  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).4 

In order to adequately characterize the background level of potential 
soil and groundwater contaminants in the vicinity of NAS Pensacola, one 
shallow and one intermediate well will be drilled at each of three 
separate locations off Site 1. 
included on Figure 14-[5).) 
basis of land use not directly associated with an obvious source of 
pollution. 
wells with deep wells, preference will be given to areas in proximity to 
the three inactive NAS Pensacola supply wells that tap the main 
producing zone of the Sand-and-Gravel Aquifer [(see Figure 14-6)). 

Background Permanent Monitoring Well Installation and 
Developrent 

(The background well locations are not 
These locations will be selected on the 

To optimally locate the shallow and intermediate background 

Each of the proposed background shallow and intermediate wells will be 
drilled in conjunction with the Phase I1 well installation activities at 
Site 1, and will be constructed in an identical manner to the shallow 
wells proposed for Site 1. All drilling and finished monitoring well 
construction will be conducted in accordance with sections 6.7.2 and 
6.7.3 of the GQAPP. Each background well will be finished at the 
surface with an above-grade, steel surface casing and locking cap or at 
surface grade with a flush-mount security cover and locking cap. 

In conjunction with the drilling of the intermediate background well 
boreholes, continuous split-spoon samples will be collected to the 
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target completion depth of each well for soil analytical and lithologic 
logging purposes. 
each of the following depth intervals: 
2.5 feet BLS, 2.5 to 5 feet BLS, and then every %foot interval to a 
depth 10 feet below the water table. 

These composite soil samples vi11 be collected from 
0 to 0.5 foot BLS, 0.5 foot to 

Development of the background wells will be conducted in accordance with 
Soction 6.7.5 of the W P .  All drilling and sampling equipment will be 
decontaminated prior to use and between installation of each well in 
accordance with Section 6.10 of the G-WP. 

14020[2]3 Gromdrater Sampling 
hving Phase I1 at Site 1, groundvater samples will be collected from 14 
existing on-site monitoring wells, [27] newly installed on-site 
monitoring wells, six newly installed background monitoring wells, and 
three existing supply wells (set figures 14-5 [d 14-61). 
smpling of each well will be conducted in accordance with sections 
6.8.2 and 6.8.3.of the GQAPP, respectively. Equipment decontamination 
activities will be conducted in accordance vith Section 6.10 of the 
GoapP 

Purging and 

All .[SOJ groundwater samples will be analyxed for the parameters 
included in analytical suite A. In addition, one of the (501 samples 
(sample location 1) will be analyzed also for the parameters included in 
analytical suite C, and 16 of the [SO] samples will be analyzed also for 
the parameters included in analytical suite D (see Figure 14-5 and 
tables 14-2 and 14-5). 

All  hallow monitoring vells will be checked for floating and/or sinking 
iriscible hydrocarbons with an oillwater interface probe. 
intermediate monitoring wells will be checked for sinking immiscible 
hydrocarbons with an oilhater interface probe. 

All 

The number and types of groundwater field U/OC samples to be collected 
during Phase I1 were determined in accordance with Section 11.1 of the 
GoltpP. 
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14.2.[3] Hydrologic Assessment 
The main objective of the Phase I1 hydrologic assessment is to further 
delineate the [hydrogeologic character] of the underlying aquifer at 
Site 1. 
[long-tern] pump test, have been proposed for Phase 11 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 1 will include a wellhead elevation survey 
of all the newly installed permanent monitoring wells; static water 
level measurements in all the on-site wells and on-site and/or adjacent 
surface water bodies; short-term specific capacity and/or slug tests on 
all the newly installed permanent wells; and measurement of tidal cur- 
rents, wind, and/or stream flow at appropriate surface water locations. 

Slug and short-term specific capacity tests, rather than a 

The 

All of the newly installed monitoring wells will be surveyed during the 
engineering survey (Section 14.2.[4]), and referenced to a USGS bench- 
mark, in accordance with Section 6.7.6 of the GQAPP. In addition, staff 
gauges will be placed in all surface water bodies on site and will be 
surveyed relative to the same datum as the wells. 

At Site 1, static water levels will be measured in all the existing and 
proposed on-site wells and in the on-site water 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 in order 
to accurately evaluate tidal influences on water level elevations at 

. Site 1. 

Limited aquifer testing will be conducted at Site 1 on all newly 
installed monitoring wells. 
performing short-term specific capacity tests on wells that are capable 
of sustaining a measurable yield. The specific capacity testing at Site 
1 will be conducted during the development of the newly installed wells. 
The procedure for specific capacity testing involves measuring the 

This testing will consist primarily of 
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initial static water level in the well and then withdrawing groundwater 
from the well at a constant rate for a designated period. 
water level during pumping is then noted, and the pump is turned off. 
The water level recovery in the well is then recorded continuously over 
time until the water level equilibrates to the initial static level. 
In addition to measuring drawdown in the developing well during the 
specific capacity testing, water levels will be measured in adjacent 
shallow, intermediate, and/or deep monitoring wells to determine the 
extent to which the respective, monitored zones MY be hydraulically 
connected . 

The sustained 

- 

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

The water level is then recorded 

The purposes of the specific capacity and slug testing are to obtain 
site-specific, first estimate values for hydraulic conductivity (IC), 
transmissivity (T), and groundvater flow velocity (V) for each of the 
monitored depth zones. During each of these tests, a calibrated tape 
and/or electronic data logger vi11 be used to aonitor and record the 
water levels in the well(s) being tested or observed. 

At each surface water sampling location in Bayou Grande, the prevailing 
current direction and velocity, wind direction and velocity, water 
depth, and tidal phase will be recorded during the time of sapling. 
addition, in order to evaluate tidal effects on nearsbore areas, these 
Hasurerents will be recorded at these same locations during high tide, 
lov tide, and mid tide. 
in which a flow is noted, velocity, discharge, and stream elevation data 
will be recorded at the s a n  t i n  that water levels are measured in the 

In 

For all inland surface water bodies on Site 1 
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on-site monitoring wells. 
site and monitored regularly over the course of the fieldwork. 

A rain gauge will be installed at or near the 

14.2.[4] Engineering Survey 
A comprehensive engineering survey will be conducted to accurately iden- 
tify all site sampling locations and cultural and topographic features. 
All sampling and monitoring well locations will be identified both hori- 
zontally and vertically. In addition, any utilities, aboveground struc- 
tures, and improvements (such as pavement) will be located. 
nent information found during the contaminant source survey (Section 
14.2.1) will be incorporated into this survey. The survey also will 
delineate topographic variability using contour intervals of 2 feet. 
All engineering survey information will be integrated with any existing 
computer-aided design (CAD) base maps so that all updated, site-related 
information can be precisely and efficiently added to the base map. The 
development of a CAD base map will include the addition of previous data 
point locations (i.e., coordinates of latitude and longitude). The 
survey drawing will be produced in mylar and blueline copies; the CAD 
file for the drawing will be kept on diskette. 

Any perti- 

14.2.[5] Interim Remedial Heasures 
During the field investigation, circumstances on site may require IRMs. 
IRMs will be initiated on a case-by-case basis and [only following 
receipt of EPA approval.] 
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. If an IRM is conducted, a 
detailed, explanatory report of the IRH will be developed by E & E and 
provided to the Navy [and EPA]. 

Rapid response will be emphasized. An IRM 

14.2.[6] Report 
Refer to Section 20 of this work plan (revised [July 1992) for a 
description of the Phase I1 report. 
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14.3 Phase 111-Bxtent Deline8tioa 
Phase I11 tasks vi11 be conducted based on the results of phases I and 
11, [if deemed necessa~y.] 
identify and characterize areas and contaminants of primary concern as 
they extend laterally from the landfill source(s), Phase I11 activities 
vi11 be geared tovard further delineating the horizontal and vertical 
extents of contamination. 

Although the earlier phases are intended to 

14.3.1 Biota sampling 
If deemed appropriate based on the findings of phases I and 11, 
additional biota sampling MY be conducted in Phase 111. 
a separate biological sampling plan will be prepared. 
for Site 1 ray potentially include the collection of aquatic vegetation 
and fauna from the Golf Course Pond, North Pond, the Bayou Grande Pond, 
and/or Bayou Grande. 
of the investigatiorr of olls lS, 16, and 17.) 

[If required,] 
Biota sampling 

[Basewide biota sampling w i l l  be d u c t e d  8s part 

1403.2 Soil -1- 
Soil sampling vi11 be conducted in conjunction with the installation of 
any new shallow, intermediate, and/or deep monitoring vells. 

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

Smllov Hamitoring Well Installation and M 0 - t  

14.3.4 Intermediate and Deep Monitoring Well Installation and 
D W e l O ~ t  

The installation of additional monitoring wells into deeper zones of the 
aquifer may be required to assess horizontal and vertical hydraulic 
gmdients, aquifer physical characteristics, and vertical extent of 
contamination. 
dependent upon Phase I and I1 findings. 

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

Monitoring wells installed prior to Phase I11 will be 

14.3.6 Hydrologic Assessment 
All wells installed during Phase.111 will require a wellhead survey to 
obtain TOC elevations. 
site monitoring wells and nearby surface water bodies. 
vertical hydaulic gradients will be determined. 
performed, as required, to determine aquifer physical characteristics. 
On sites where contamination is found in the surficial zone during 
phases I and/or 11, the low permeability zone will be further character- 
ized during Phase I11 and any subsequent phases. 
soil sample results, lithologic logs, isopach maps, permeability 
testing, aquifer testing, etc., will be utilized as required to 
determine the lateral extent and/or continuity of the low permeability 
zone, as well as the degree to which hydraulic connection exists between 
the surficial zone and underlying main producing zone at each site. 

Water level measurements will be made for all 
Eorizontal and 

Aquifer testing will be 

It is intended that 

(14.3.7 Engineering Survey 
A comprehensive engineering survey will be conducted to accurately 
identify all new site sampling locations. 
well locations will be identified both horizontally and vertically. 
addition, any improvements (such as pavement) vi11 be located. All 
engineering survey information vi11 be integrated vith the existing 
Phase I1 0 base raps so that all updated, site-related information can 

be precisely and efficiently added to the base map. 
w i l l  be produced in mylar and blueline copies; the CAD file for the 
draving vi11 be kept on diskette.] 

All sampling and monitoring 
In 

The survey draving 

14.3.[8]  Air Sampling 
The need for formal air sampling during Phase I11 and the techniques to 
be employed are dependent upon the findings of phases I and 11. 
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14.4 Phase IV-Bxtemt Delineation 
The following taslts, if required, will be performed as a continuation of 
the effort to delineate the extent of contamination: 

o Shallow monitoring well installation and development; 

o Intermediate and deep monitoring well installation and 
development; 

o Groundwater sampling; 

o Eydrologic assessment; [and - 

14. (51 1 -t8tiOll 
Field activities and sample management will entail certain strict 
documentation requirements as described in Section 7 of the GOAPP. 

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

14.[6) Decontamination and Vastc Muagaemt Procedures 

14.[6].1 DeCOXItdMtiOll mdUre8 

All equipment decontamination procedures for Site 1 will be perfomed in 
accordance with Section 6.10 of the GQAPP. 

14.[6].2 Waste bmgesent Procedures 
[ A l l  imestigatiom-derived waste bandling v i l l  be performed in accord- - vith Section 6.11 of the 6QAPP and EPA's midance for innstigs- 
tionderived uurte.] All vater generated during monitoring well purging 



and development activities on Site 1 will be discharged onto the ground 
surface away from the well, or will be containerized, labeled, and moved 
to a storage area on NAS Pensacola, as directed by the Navy. 

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

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

Laboratory QA/QC procedures are designed to ensure the accuracy, 
precision, completeness, representativeness, and comparability of all 
analytical data. 
GQAPP and GSWP. A l l  phases of fieldwork will incorporate a different 
level of data quality and requisite laboratory QA/QC. 

discussed in detail in the GQAPP and GSWP. 

Laboratory QA/QC has been addressed both in the 

These levels are 
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16. GROUNDVATKR HODELING 

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

The following two scenarios will be considered to assess 

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

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

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

E & E will calculate flow 

E 6 E will utilize parameters 

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

Other 
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17. TREATABILITY STUDY 

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

Some of the 
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As part of the Remedial Activities Investigation, a baseline risk 
assessment will be conducted to determine the level of effort required 
in the Feasibility Study for remedial actions. The baseline risk 
assessment will provide an evaluation of the potential threat to human 
health and the environment in the absence of any remedial action, by 
providing the basis for determining whether or not remedial action is 
necessary and the justification for performing any remedial actions. 
[The risk assessrant vill be perforred in accordance vith =A's 1989 

documents, Risk Assessment Guidance for Superfund: Volumes I and 11.1 

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

0 

The complexity of the site will determine the 
The 

effort required in the risk assessment to be conducted in the 
Feasibility Study. 

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 Identification 
The main purpose of this step is to screen available information on the 
hazardous wastes present at the site and to identify contaminants of 
concern to focus on in subsequent efforts in the risk assessment 
process. [The identification of contaminants of concern will be 
d u c t a l  in accordance w i t h  tbe previously referenced risk assessment 
&dance doc-ts (BPA 1988a, 1988b).] 

18.2 Bxposurc LLs-srcnt 
In this subtask, actual or potentialpathvays are identified, 
populations potentially exposed are characterized, and the extent of 
exposure is determined. 
helps to conceptualize the migration of contaminants from an existing 
source to an existing or potential point of contact. 
pathvay MY be viewed as identifying four elements: 

Identification of potential exposure pathways 

An exposure 

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

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

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

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

The purpose of this analysis is to provide decision makers with an 
understanding of both the current and potential future risks if no 
action is taken. 
maxinu 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. 

Therefore, as part of this evaluation, a reasonable 

Tbe final step in the exposure assessment is to integrate the 
information and develop a qualitative and/or quantitative estimate of 
the expected exposure levels resulting from the actual or potential 
release of contaminants from the site. 
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18.3 Toxicity Assessment 
This step considers: (1) the types of adverse human or environmental 
effects associated with contaminant exposure; (2) the relationship 
between the magnitude of exposure(s) and the adverse effects; and (3) 
related uncertainties such as the evidence for a chemical's potential 
carcinogenicity in humans. Typically, this process relies heavily on 
existing toxicity information and rarely involves the development of new 

data on toxicity or dose-response relationships. 
Information System (IRIS) will be utilized [during the toxicity 
assessrent . 1 

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 ecolog- 
ical 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 MY indicate that the site 
poses little or no threat to human health or the environment. In such 
cases, the Feasibility Study should be appropriately scaled dovn or 
eliminated. 
baseline risk assessment will serve as the primary basis of docwenting 
a no further action decision. 

The results of the Remedial Activities Investigation and 

It should be emphasized that all the tasks conducted as part of the 
beline risk assessment will be performed on an interactive basis 
between the various disciplines required (e.g., hydrogcologists, 
chuists, and risk assessors), the Navy, and the reviawing regulatory 
rycncies ( i .e . ,  PDBR and EPA) and that the goal of these tasks is to 
produce appropriate, sufficient, and high quality data to complete the 
baseline risk assessment. 
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19. FBASIBILITY STUDY 

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

As part of the initial scoping activities of the Feasibility Study, 
E & E will prepare a summary of field data collected during the Remedial 
Investigation to compare and evaluate the concentration of the contami- 
nants of concern with the cleanup criteria developed. 
prepare a qualitative and quantitative summary of contamination for the 
scenarios identified during the risk assessment evaluation. 
of this evaluation will serve as a basis for screening applicable 
remedial technologies for the development and evaluation of remedial 
action alternatives. 
accordance with BPA's current docmcnt, Guidance for Conducting R e m e d i a l  
Investigation and Feasibility Studies Under CgaQd (BPA 1988b)J. If any 
of the procadurcs described in  this section are in conflict with the 
current BPA guidance docurent, the methods described in the EPA guidance 
document will be folld.] 

E & E will 

The results 

[ A l l  Feasibility Study tasks vi11 be perforred in 

19.1 Screening of Applicable Reredial Technologies 
E & E will screen and develop applicable technologies for the 
remediation of any on-site contamination. 
applicable technologies, E 6 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 the process of screening 

In this summary, pathways will be outlined for each 
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medium of concern. 
technologies for each general response action such as contaminant 
removal, treatment, disposal, and so on. The identification of 
technologies will be based on technical selection criteria and E L E's 
engineering judgment. 

E & E then will identify applicable remedial 

19.2 Assessment of Applicable Remedial Tedmologiur 
During the assessment process, E 6 E will consider the relative 
applicability of each technology. 
anvironnental, institutional, and public health impacts, and technical 
feasibility will be applied. 
technologies will be provided for each general response action. 
sumary will include any appropriate coments concerning the reliability 
and implementability of the technology. 

In addition, criteria such as 

A discussion of the applicable 
The 

19.3 Risk Assemmeat 
Based on the results of the baseline risk assessment conducted during 
the Remedial Activities Investigation, E L E will perform a detailed 
risk analysis to determine the acceptable levels of risk. This will 
allow the Navy to balance the increase in costs associated with each 

alternative against gains in safety. The riskanalysis will include 
consideration of site contaminant toxicity, transport mechanisms, 
persistence in the environrent, and impacts on human health and the 
environment . 
19.4 Ikvclopment and W u a t i o n  of Wid Action Alternatives 
During the preceding task, remedial technologies will be assessed 
independently without considering potential advantages or disadvantages 
of technologies applied in combination. In this task, individual 
technologies will be assembled into remedial action alternatives for the 
site. 
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, 

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

Selection of Recommended Remedial Action Alternatives 

The alternatives assembled during the 

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

Following the Phase I investigation, E h E will prepare a Phase I 
Interim Data Report for each site. The purpose of this report will be 
to summarize the findings of Phase I and provide recommendations for the 
Phase I1 investigation; the Phase I interim report will not be a formal 
report. (In general, during the proposed multi-phase investigation 
process, formal reports will be generated only when little or no addi- 
tional assessment work appears to be required.) Following the Phase I 
interim report, the work plans for the Phase I1 work will be updated 
accordingly. 
tigation is not warranted, a formal Remedial Investigation report will 
be produced. 
investigation is required, the Phase I1 report will be produced as the 
Phase I1 Interim Data Report and will only summarize the Phase I1 
results and provide recommendations for the Phase 111 investigation. 
Thus, the Phase I1 interim report will not be a formal document. 
lowing production of the Phase I1 interim report, the work plans for the 
Phase I11 work will be updated. 
complete, all results will be synthesized and presented in a Remedial 
Investigation report. 

If the results of Phase If indicate that additional inves- 

However, if the Phase I1 results indicate that additional 

Fol- 

Once the Phase I11 investigation is 

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

These reports will include 

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

The TRC review comments will 
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the TRC for final approval. The draft final report will then become 
final if no further comaents are received from the TRC. 

Each report will be written as an independent document, complete in its 
o m  right, and fully supportive of the conclusions vhich i t  contains. 
mere 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. 

Honthly progress reports during all field activities vi11 be submitted 
to keep the Navy apprised of fieldwork status and site conditions. 
Current and planned activities, as vel1 as cost tracking, will be 
provided. J 
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21. DoculIENT REVISION 

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

Project management will be an ongoing process throughout this 
investigation. 
status reports, coordination of schedules, mobilizations, and other 
project incidentals with the Navy, management of project staff, 

coordination with the E & E support groups (e.g., publications and 
laboratory), and ongoing project review by E & E technical managers and 
directors. 
the GPHP submitted to the Navy. 

This process includes preparation of biweekly project 

These project management steps are described in detail in 
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Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules for phases 
I, 11, 111, and IV, respectively. 
Phase I1 and beyond are dependent on the results of the preceding 
phases, the project schedules for phases XI, XII, 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 
(FPASMP). 

Given that the scopes of work for 

The schedule in the FFASMP will be updated yearly. 
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PHASE II TASKS 
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MnbIzalion 

MonftorIng Wei Instalallon 

Sol Samplng • 

GroLuldwaIlr SamplIng rt-Hydrologic AIa ... ment 

Surface Water/Sedlment 8ampIIng 

BioIaIAir Sampling (If required) 

Laboratory Analysis 

Phase II Report 1 . 11 
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Expos",. Assessment 

Contaminant ldenlilicalon 

Toxicity Assessment 

RIsk Characterfza1lon 
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PHASE IV TASKS 1 

~allon 

MonItoring WeIIlnslallaUon 

sO!! sampling 

Groundwater Sampling 

Surface WaterlSedlment 
Sampling 

Hydrologic Assessment 

Laboralory Analysis 
2 

Phase IV Report 

BaseUne Risk Assessment:3 

Exposure Assessment 

Contaminant ldenlification 

Toxicity Assessment 

Risk Characterlzalion 

1 As Required Based on 
Phase III Results 
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3 Conl/nued From Phase III as 
Required Based on 
Phase III Results 
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5 2 2  
ecology and onvironment. inc. 

S I T S  S A ? E T T  P L A B  

Vorsion 988 
e 

Project Title: Site 1 - Sanitary Landfill Project No.: UHllOl 

TDD/Pan No.: 

Project Wnager: John Barksdale Project Dir.: Rick Rudy 

Location(s): sanitary Landfill - 1/2 mile northeast of Sherman Fiold. 
Proparod by: Hal Davis DAtO Proparod: .5-19-89 

Approval by: W r y  Riller DAto Approved: 5-20-89 

Sit. Safety Officer Reviow: 

Scope/Objective of Work: Physical surveys, surface water and sodimont sampling, temporary woll installation, 

groundwater saaplinq, soil saapling, and hydrologic asso~sment. 

Date Roviewed: 

Proposod Date of ?ield Activities: M y  1989 

Background Info: Comploto: [ X 1 

Documentation/Suuary: 

Overall Cheaical Harard: 0 
Ovorall Physical Harard 

sorious $ 1 
LOW 1 x 1  

Sorious [ 1 
LOW 1 x 1  

preliminary (lo analytical [ 1 
data available) 

Hodorate [ ) 
Unknown [ 1 

Modorate [ ] 
Unknown [ 1 

a. SITS- cBAucIIIImcs 

wasto Type ( . ) :  

Liquid [ X I  Solid [ I Sludge [ I  GaS/vApOr [ X 1 

Characteristic(r): 

rlauable/ [ X I Volatilo [ X 1 Corro8iv. [ 1 Acutely [ I  
Ignitable Toxic 

Explosive [ I Reactiv. [ 1 Carcinogen [ X 1 

Other: 

Radioactive+ I 1 

Physical Hasards: 

Overhead [ x I Confined+ [ ] Below [ I  Trip/rall [ X l  

Puncture I I Burn I 1 cut 1 1  Splash 1 x 1  

spac. Grade 

aoi.. 1 x 1  Other: Near activo air field. H88t/COld sttoss. 

+Requires coapletion of additional form and special approval 'from the Corporato Health/Safety group. Contact 
RSC or XQ. 

IIIASPlUR1101:T0393 P.9. 1 o f  



Sit. Hiatoty/Doscription and Unusual ? 0 8 t U r O S  (moo Sampling Plan for dotai lod dosc r ip t ion) :  

Tho l a n d f i l l  urns usod from the  1950s u n t i l  1976 and contains a variod col loct ion of uastos.  

~ ~~~ - _ _ ~  ~~ 

Rout. 
=Wna of Exposure 

so0 ppm Inh, cong 

350 ppm Inh, Ing, Con 

440 ppm w .  

, 

I 

sit. current ly  in o p t a t i o n  Porn: [ I 1 no: f 1 

- _ _ ~  ~ ~~ ~ - ~~ 

Acut. Odor odo r 
symptoms Thrashold Doscriptie 

D i r s y ,  Uaus, V o m i t  214 ppm smet odor 

D i r s y ,  Uauo. V o m i t  10-100 pp chloroform-liko 

Droumiamss.hoad. 7.S-200 p p  rubbing 8kOhOl 

e. brUn EvALmma 

list Ilas8rd8 by Task ( i . 0 . .  drum s8rplin9, d r i l l i n g ,  o tc . )  8nd nurkr  them. 
in Soction D)  

(Task nurkrs are cross-r0fer.nc.d 

?hySiC81 8.Hrd SV8llutiOn: 

1) P h 8 i U l  Il888tdS - U8lkiDg in  S U a g S  and creek: 

2 )  Orooaa#tor sampling - Splash 

2 PPI 

10 ppm 

1 P F  

lool 

100 PPI 

3 )  Soi l  l i n g  

~ ~~~~ - ~~ ~~ - 
I I I Corrosivo 0.3-1 pp a c r i d  

W (1 W DDtbb.lls n8US,  Sm8t 0.3 ppm 

1.0.. di8.y. vomit odorloss odorless 

a r o n t  i c 

W W I 

Inh. con Clmar ,  rough . 210 pp. 

Inh, Ing, Con CWS dmpression 7 l i k o  

Isopropyl Alcohol 

ZOO ppm 

100 ppm 

300 w/kg 

0.01 f/cc 

V i n y l  chlorido 

~~ 

a romm t ic fnh.  Ing, Abs Tatiguo, head 0.17 ppm 

Inh, Ing. Ab. Hoad, naus, cough 0 . 0 5  ppm 

I W W Iload, vomit, naus 2-30 ppm 

I W " 7 ,  had .  vomit 6 Pp. s m o t i s h  

1,1-Dichloroethano 

Toluono 

chromium 

Hydrochloric heid 

Noto: 

IRMP1~1101rTO393 389. 2 of 6 
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D. SITSS"ETTwD11l[pLM 

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

Perimeter identified? [yes] Site secured? I no 1 

Work Area8 Designated? [yes] Zone(s) of Contamination Identified? [ no 1 

Personnel Protection (TLD badges required for a11 field personnel): 

Anticipated Lovel of Protection (Cross-reference task numbers to Section C): 

Task 1 

Task 2 

X 

X X 

Task 4 
I 

X X 

(Expand i f  necessary) 

Task 5 

Task 6 

Modifications: Modified level D with Tyvek, neoprene glOV88 and boots, safety glasses, APR available when 

X X 

X 

level C upgrade is nece~sary with OMC-?I cartridges based on OVA readings. 

Contaminant of Interest 

vocs 

o Love1 D: 0 <19.58 or > I S % ,  explo ive atmosphere >IO% LEL, organic vapors above background levels, 

o Love1 C: 0 <19.52 or ,258, explosive atmosphore ,258 LELj(California-20t), unknown organic vapor (in 

o Lovel 6: 0 <19.5% or >258, OXplO8iVO atmosphere >25% LELj(California-208), unknown organic VapOC8 (in 

o Level A: 0 <19.5% or ,258. explosive atmosghore >25% LEL (California-20%), unknown organic vapors 

pfrtiCUhtO8 >- mg/m f , other 

bfeathing sone) >1 ppm, particulates > mg/m , other 

breathing zone) > 5  ppm, particulates > mg/r , other 2 

,400 PPI, partiCUlat8S > mg/m , other 

Air nonitoring (daily calibration unless otherwise noted): 

Type of Sample Monitori~g Frequency of 
(area, personal) Equipment Sampling 

Area HloU Continuous 

I I 

D.contarination Solutions and Procedures for Equipment, Sampling Gear, etc.: 

Trisodium phosphate wash, tap water rinse. deionized water rinse, isopropanol rinse (twice), final organic- 

free water rinse ,  and allow to air dry as long as possible. 
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Potsonno1 Doeon Protocol: Boot and glovo vash - trisodium phosphate vash vith cloan wator rinse. 
vi11 bo doublo baggod and d r u w d  for disposal. 

Expndablos 

liold porsoanol vill tako a hygionic rhowor, off-sit., 

following each day's field work. - 
Docon solution nonitoring Procodures, if Applicable: Docontamination vill bo porforrd  in a woll-vontilat, 

area upvind of tho sarplinq sono. 

Spocial Site Equiprat, ?acilitios, or Procoduros (Sanitary ?acilitios and Lfghting 
m s t  ?leet 29 1910.12Ot: 

Sit. -try ?rocoduros and Spscial Considerations: t L E's "buddy Sy stom" rill bo o~ployod at all tins during 

fiolduork activities. 

Work Limitations (tiw of day, mathor conditions, otc.) and 8oat/Cold Stross Roquirornts: 

All fiolduerk activities vill bo porfomd during daylight hours. Team mombors vi11 tako broaks a6 noedod to 

provont h u t  stross and rOphC0 fluid.. 

Qlnoral Spill Control. if rpplicablo: */A 

1nvostigatioa-D.rivod Hatorial Disposal ti..., oxpondablos, duon vasto, cuttings): 

All fioldvork wasto matorials vi11 ba doublo baggod. drunod, labolod and tr8nsport.d to a dosiqnatod 

location for final disposal by tbo Ma-. 

-10 nandliag Procoduros Including Protutivo mar: 

Durinq all lwdling of samples, a11 fiold t o m  r r k r s  vill war surgical glowom. 

sarple prosorvation vith acids. 

~ogglos vi11 bo rorn durinq 

Toam J4orb.r' Responsibility 

To bo detorrinod Toam Loador 

Sit. Safotp Ofticor/Sa~lor 

s.mp1.r 

Sarplor 

*All ontrios into exclusion 20110 requiro Buddy System US.. fil t L E fiold staff participato in rdical 
wnitoring program and havo complotod applicablo training por 29 C?R 1910.120. 
rots roquirmnts o f  29 C?R 1910.134, and AASI 218.2 (19601. 

Respiratory protoction program 

18AS?)UHll01:?0393 Pago 4 o f  6 



E. B E U C Z I m o I  

(Us. uupploaontal shoots, if nocoaaary) 

f i o c I u . ~ c B s  

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

lubulanco On Bas. - 904-452-1138, Off 9.80 -- 911 
HoSpitrl Earrgency R O O 8  AW Dirponmry - 904-452-2733r gaptiat Ho8pit.l 9044344011 (LifO ?light) 

Poiaon Control Contor 

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

riro mpartwnt 911 

- 

~~ ~ ~ 

U.S. Coast Guard EHrqoncy - 904453-81781 Gonoral Information 904-453-8282 

Laboratory E L E ASC 1-7164314360 

Fed. EXpr.88 1-800-238-5355 

Cliont Contact U.S. Navy Southorn Divirion, Enqinoor-In-Charge--1403-743-0574 

Sit. Contact loAs Ponsacola Enviromontal Coordinator, R. Joynor- 904-4S2451S 

SITE nxsofllQs 

Sit. Emorgoncy tvacuation Alarm Hothod 

Wator Supply Sourco on-sit. 

Telophono Location, Numbor To bo dotormined on-sit. 

Collular Phon., i f  availablo N/A 

Radio 

Othor On-sit. warohouso numbor to bo dotorminod 

N/A 

1. 

2. 

3. 

4. 

nuRaucf carrucn 
Dr. Raymond sarbison (Univ. of rlorida) ................. (501) 

Alachua, ?lorid. (50% 1 

Ecology and Environmont, Inc.. Safoty Diroctor 
Paul J o n ~ d r O  ........................................... (716) 

R0giOn.l safoty 

Rogional Offico 

(716) 

Coordinator, Sybil  owc church ............. (904) 

221-0465 
370-8263 

684-8060 
655-1260 

878-2336 

(904) 677-1978 

Uanapor, R. Rudy ......................... (904) 693-7245 

(904)  677-1978 

O K  (904) 462-3277, 3281 
(24 hours) 

(o f f  ic.) 
(homo ) 

(homo ) 

(o f f  ic. ) 

(homo ) 

(o f f  ic. ) 



roann- 
1. Twonty-foor hour answoring service: (501) 370-8263 

What to report: 

- stat.: ‘thia is an owrgoncy.” 

- your naro, rogion, and aitm.  

- rolophono numbor to roach you. 

- Your location. 

- H a n  of porson injurod or oxposod. 

- Uatuto of owrqoncp. 

- Action takon. 
- 

2. A t*xicoloqist, (Drr. Raymond narbisan or associato) will contact you. Repoat tho inforution qivon to tho 
.D***CiDg 8OrVfCO. 

3.  If a toxicologist doos not roturn your call within 15 ~inuto8, call tho Collwinq por8ons i n  ordor until 
contact is udo:  

a. 24 L.u LotliW - (710 6a4-0940 

C .  AS8f8tant Gorp. Safety Officor - StOVOn S h o r m  - b o n  # (716)  6884084  
b. Corporato Safoty Diroctor - Paul Jonruiro - homo # (716)  655-1260 

(m: liold T o n  U t  Rout~(.) h i o r  to Start of mrkl 

Diroctioas to hospital lincludo ~ p )  from Sit. 1 - Msp8mSmy - lollow ?.plot Road 0a.t to Duncam load. Tun riqht onto DUtlC8n Road and follow it south 

to its intwsrc+ion with Turnor Stteot. Turn loft onto Tumor Stroot. Tho 1As Dispensary is locatod on 

Turner Stroet in Building 3600. 

B0pti.t tml - Tako Duncan Road fUaw Blvd.) north to oxit tho b s o .  Uaw Blvd. bocolws IM 98 and CU ~ V O S  

to tbo oast. lollou Iavy B 1 v d . m  . 98 oast appro.. 3 r i  to Paco Blvd. Turn loft (north) on Paeo Blvd. and 

procood aDD8oa. lri to Corvantor St. (Buy. 90) .  Turn ripht on Cotvantos/lluy. 90 and follow this road for about 

8 blocks and turn loft (north) onto t sttoot. Tho hospital is about 6 blocks north on the loft. 

~~~ ~~~ 

Surqoncy Sqro8s Routos to w t  Off-Sit. grrqoncy oqross routos w i l l  bo located if orrqeatp oxit routos bocow 

blockod by construction, otc. 

[.ASP l W l l O l  :To393 Pago 6 of 6 
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APPROXIMAT: SCALE 

o 1000 2000 4000 FEET 

o 300 600 1200 METERS 

Figure A·1 LOCATION OF NAS DISPENSARY 

NAS 
DISPENSARY 

BUILDING 3600 

• 

• 
.. . 



Figure A-2 LOCATION OF BAPTIST HOSPITAL 

recycled paper eculug? and environment 

SOURCE: EaqJ'" EiHIIa" ... Inc., '112 

-o 2000 4000 eooo aooo -- ---- --

Figure LOCAnON BAPTIST 



DRILL RIG SAFETY 

* 
* 

* 

* 

* 

* 
* 

* 

* 

* 

* 

* 

Hard hats must be worn. 

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

When moving a rig of f  the road, pay attention to obstacles in 
route of travel. walk the intended route f i r s t .  

Have someone guide the rig driver when clearance is at a 
minimum or when hazards are in close proximity. 

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

The mast must be lowered when the rig is moved. 

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

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

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

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

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

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

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

Watch for  slippery ground when working in the area of the r i g .  

All. unattended boreholes must be properly covered. 

Do not drill during an electrical storm. 

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

Anyone vishing to use this E & E publication should first seek 
permisrion of the company. 
ensure the accuracy and reliability of the data contained in the 
document; hovever, the company makes no representation, warranty, or 
guarantee in connection vith this E & E publication and hereby expressly 
disclaims any liability or responsibility for loss or damage resulting 
from its use; for any violation of any Federal, State, or municipal 
regulation with vhich this E & 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 & E to 
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1 INTRODUCTION 

Field operations present a variety of hazards to the employee. 
During hot days or when vearing protective clothing, heat stress can be 
experienced and, if not remedied, can threaten the health or life of 
field personnel. 
to recognize the symptoms of heat stress a8 vel1 as perform first aid 
vi thou t delay . 

Therefore, it is important that all employees are able 

- 

2 SCOPE 

This standard operating procedure (SOP) describes the symptoms and 

Field personnel should take immediate action to prevent a less 

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

heat cramps, heat exhaustion, and heat 

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

The Site 

Eowever, each individual must be 

3 OBJECTIVES 

The prevention of heat stress is of paramount importance for field 
personnel, particularly vhen they must wear heavy or confining 
protective clothing. 
themselves for po8sible heat stress, and knw vhat to do in a heat 
emergency. 
stroke can provide lifesaving first-aid to another, while medical 
assistance is summoned. 

The SSO must enaure that all personnel monitor 

For example, a person vho recognizes the symptoms of heat 

4 EFFECTS OPHEAT 

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

If the h u t  is liberated slightly more 

Interference vith the elimlnation of heat leads to its accumulation 
8ud thus to the elevation of body temperatwe. As a result, the person 
i8 8aid to have a fever. 
certain body procuaes speed up and generate additional heat. Then the 
body must eliminate not only the normal but also the additional 
quantities of hut. 

Such a condition producer a cycle in vhich 

1 



-- 
i I- SOP-Rut Stress nonitoriaq , 

! -OY: 1 JANUARY 1990 _- 
' g ;  

H i S, TUINING 2.8 1 

R u t  produced vithin the body is brought to the 8urfacc largely by 
the bloodstrur and escapes to the cooler surroundings by conduction and 
radiation. If air movement such 8s a brmeze s t r i h  the body, 
additional h u t  is lost by convection. Bowever, vhen the temperature of 
the surrounding air becomes equal to or rises abave that of the body, 
dl of the h u t  a u t  be lost by vaporization of the moisture (sweat) 
from the skin surface. As the .ir becour mre humid (contains more 
moisture), vaporization f r a  the skin a l w r  down. "has, on a day vhen 
the temperature is 95.P to 100.P, vith hlgh huridity and little or no 
breeze, hut is retained vithin the body. 

emergencies due to h u t  are likely to occur. 
clusified in three categorb88 
s troh . 

It i s  on such a day or, more 

heat c t u p l ,  heat .xh.wtion, and heat 

C n n l y ,  after 8 ~ u C C U ~ ~ O I I  Of 8UCb day8 (8 h U t  tntn) that d i d  
Such augenciu are 

Beat cramps usually affect people vho vork in bot environments and 
perspire a great deal .  Lo88 of 8.lt from the body cau%cs painful cramps 
of the leg, am, or abdorid nucles. Ehet craqw also MY result from 
drinking ic4.vat.r or otbsr d r l h  either too quickly or in too large a 
qttmtity. E u t  -8 g e n e d y  occur during wrk, but MY appear hours 
later in s o w  cases. 

4.1.1 SyRptoms 

Tlae symptoms of h u t  cramps include the fellwing: 

o Hwcle CJUPI in.legs, arms, or abdomen; 

o Pain acc#purping the cramps; . 

o Profuse perspiration; and 

4.1.2 E..rgancy Cue 

dacontuinatloa c&ideratloru (me 'Section 6) If tho victim is coming 
from tbe bot zone. 
liquid such u G.tonde or its eqoivalmnt. Apply manual pressure to the 
cramped muscle. 
alert for amy indicatfon of a 10- serious problem. 

Place  the victim in a cool location, ob..rVi~g safety d 

Give the perma sips of mter or an electrolyte 

The victim should not require medical trutment but be 

4.2 BEIT . 
B w t  &ustiom occurs in individuals vorkfnl in  bot environments 

d may be urrociated vith b t  c r u p l .  h t  uhust lon  is caused by 
tJm pooling of blood In the vcr8el. of the skin. The h u t  is 
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transported from the interior of the body to the surface by blood. The 
blood vessels in the skin become dilated and a large amount of blood is 
pooled in the skin. This condition, plus the blood pooled in the lover 
extremities vhen an individual is in an upright position, may lead to an 
inadequate return of blood to the heart and eventually to physical 
collapse . 
4.2.1 Symptoms 

The symptoms of heat exhaustion are as follovs: 

o Pale clammy skin, 

o Profuse perspiration, 

o Generalized veakness, 

0 Dizziness, 

o Weak pulset 

o Rapid and usually shallow breathing, 

o Unconsciousness, and 

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

4.2.2 Emergency Care 

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

cool vater, Catorade, or its equivalent. If po8ribl8, fan the patient 
continually to ruove heat by convection, but do not allow chilling or 
ov8tcooling. 
if there is any indication of a more serious problem. 

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

Hut stroke is a profound disturbance of the heat-regulating 
mechanism, u8ociated with high fever and collapse. 
condition ruults in convulsionst unconsciousness, and even death. 
Direct utporure to sun, poor air circulation, poor physical condition, 
and advanced age (over 40)  bear directly on the tendency to heat stroke. 
It Is a reriot18 threat to life and carries a 20-percent mortality rate. 
Alcoholia are extremely susceptible. 

Sometimes this 

3 
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4.3.1 S m t m  

Pollwing ate the sy .p tou  of h u t  stroke (note the absence - of 
perspiration): 

o Dry, hot, and flushed skin; 

o Suddenonset; 

o P u l l  and fas t  pulse; 

o Dilated pupils: 

0 Jl8rly loss of coMciou8nus; 

o Body (cote) temperature's exceeding 105.P; 

o Husclc tvitching, groVing into conrulrionr: and 

o Breathing deeply at f i r s t ,  later sb.llovly or  even a h s t  
absent. 

4.3.2 Emergency Care 

Remember that th i s  is a true emergency, therefore, transportation 
to 8 m e d i d  facility should not be delayed. 
victim i n  a cool environwnt and r- as much clothing as possible.  
Ensure an open airway. Xduce body t n p e n t u r e  p r a p t l y ,  preferably by 
vrapping the victim in .-vet sheet or  dousing the body with tntrr. If 
cold pack8 are available, place t h a  under the arms, around the neck, on 
the mu, o r  any place  vhuv blood vu8e ls  locatmi close to  the skin 
can be coold.  Pro tec t  the victim from injury durlng convulsions, 
empecidly t w e  biting. 

In  the mematime, phce the 

P l u m  note t h t  i n  the cam of h u t  c- or heat exhaustion, 
Cltox.de o r  its equivalent is -ted as part o f  the t r u t m t  regime. 
tk reamn for  this type of l iquid ref-t is t h t  such beverages 
vill return much-needed e l e c t t o l y t u  to  the body's Wta. Vithaut 
tbme e l ec t to ly tu ,  body syatm annot  function propuly ,  and the 
n ) r w a r t m i  brrrlth basad viU k increamdm TBuvfon, vhrn personnel 
are voriring i n  8iturtioru vbue th. ubi8at tapu8turu and humldity 
u. high, 8ad upecial ly  in sit\t.tioru vh.n 1- A, B, d C of 
protective appur3 are required, the SI#) must follow tb. procedures 
l u t e d  be&vr 

o Enrure t h t  all e q ~ l u y e u  have mfficiart q w a t i t i w  of f lu ids  
(Catode or its equivahnt).  Personnel should prepare ahead of 

Qtr8 fluid.; 
t b  for f i d d  V0r)l ill h8t 8t-8 @lWi-t8 C O n n n h g  
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o Ensure that frequent breaks are scheduled so that overheating is 
less likely to occur; 

o Revise vork schedulest when necessary, to take advantage of the 
cooler parts of the day (i.e., 5:OO a.m. to 1:OO p.m.) and 6r00 
p.m. to nightfall); and 

o Cooling vests should.be vorn if available. 

o NOTE: Taking salt tablets is NOT currently recommended. 

5.1 GUIDELINES FOR USE OF PROTECTIVE CLOTHING 

If protective clothing must be worn, especially levels A and B, the 
suggested guidelines for ambient temperature and maximum wearing time 
per excursion ate as follows: 

Ambient Haximum Uearing Time 
Temperature (.?) per Excursion (min) 

Above 90 15 

85 to 90 30 

80 to 85 '-60 

70 to 80 ~ 90 

60 to 70 120 

50 to 60 180 

5.2 HEaRTRATE HONITORING 

One method of measuring the effectiveness of an employee's 
rert-recovery regiae is by monitoring the heartrate. 
guideline" is one such method: 

The "Brouha 

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

o Double the count. 

- - 
If the recovery pulse rate during the last 30 seconds of the first 

minute is at 110 butshinutc or less and the deceleration betveen the 
firit, second, and third minutes is at least 10 beatshinute, the 
vork-recovery regime is acceptable. -employee0 s rate is above 
that specified, a longer rest period is required, accompanied by an 
increued intake of fluids. 

5 



5.3 HONITORING PERSONNEL LCW TEHPERATURE AM) BLOOD PReSSflRE 

Vhen personnel are in reapiratory protective gear for extended I 

periods, or vhen air taperatur.. are very high, the ranitoring of body 
tampenture 811d-blood-prwsun is another v8y of c b d n g  for synptoru 
of h u t  stmm. Cueful rdhmnce to utirting .adid guidelines could 
identify an indlvldrul vho my not have fully rt8bilis.d and therefore, 
is not redy t3 continue verkinq in the hot tone. 

5.4 H M X T O m  THB 901u[ ABB1s POIl m T  SraBSs m m o N S  

Air temperature and relative humidity are the two most Important 
measurements for dcterdaing *&a likelihood that a b u t  stress situation 
vi11 occur. 
thermae tar . The reading caa be achieved wing both 8 dry urd vet bulb 

I 
I 6 DECONTMINATION 

15r in other medical uergmncies, decantuirutioa should proceed as 
normally u possible vithout’contributiag unduly to the victim’s stress 
or Injury. At 8 minimum, the protective clothing should be removed as 
k or she is taken from th. hu8rdan.r zone. 
dvays in effect d backup prrrmnml should be available at the 
docontamination station to d t h r  m i t  up 8ad u8ist in extraction or to 
b d p  decontaminate ud d f u s  the victim. If othmr serious injuries or 
more 1ifa-thxeat.ning conditiont ais‘, and the victim cannot be 
disrobed or decontaminated completely, th. victim (or contaminated 
portions) should be -ped fa plutic (or other protective material) 
for his or her own safety as vel1 u the safety of ubulrnce and 
kpital penonnel. 
victim’s being further omrheatad. 

The *buddy sy8tema is 

Carefully amid action t h t  v d d  result in the 
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None of the information contained in this Ecology and Environmentr 
hc. (E & E), publication is to be construed as granting any right, by 
implication or otherwise, for the manufacture, sale, or use in 
connection vith 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 
permission of the company. 
ensure the accurrcy and reliability of the data contained in the 
document; hoverer, the corpurp maha no r e p ~ u t l o n ,  varranty, or 
guarantee in connection vith this E & E publication and hereby expressly 
disclaims any liability or responsibility for 1088 or drugc resulting 
from its use; for any viohtion of any Federal, St8tm, or municipal 
regulation vith vhich this E & E publication may conflict; or for the 
infringement of any patent resulting from the use of the E & E 
publication. 

Every effort hu been &e by E & E to 
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This document is meant to be mad in conjunction vith B & E SOPS 
for field operation8 and haurdous w t e  site operations, and 
incorporates by reference all the safety precautions required therein. 
It specifidly addruses the function# 8nd responsibilities of 
puson~l vorlrfng OD or u d  drilling operations. 

B i B personnel are frequently required to wrk in the field vith 
drill rigs, taking 80 i l  and rock suples, iruullhg piezometers, and 
modtoring vells. TVo generd rittuthn8 dircu88rd sepmtdy 8re the 
supervision of Subcontract Drillers by B L E, and the direct operation 
of E & E's ovn drill rig by our personnel. 

2.1 REspoEsSIBILITIES M D  OF SITE SAFETY OFPICKR 

The duties of the Site Safety Officer (SSO) 011 drilling sites are 
the same as in other typw of operations vitb the exception of the 
increased empimais m the hrl irdr unique to drilling vork. 
details specific d r i l l i a g  concerns of an SSO. 

This section 

E L E permnuel are restricted from the borehole area during active 
drilling. wlwa E & E paraonnal are doing drilling; they vi11 be 
rmtricted fra the borebole arm by 'IIIIJI of .super exclusion zone" 
delineated by p&cing 8 -6 by 8-foot sheet of plywod over the borehole. 

2.2 RESmSIBILITIES AND AIITEORITY OF E i E 

At the beginning of each vork day, the E i B driller m w t  inspect 
t6r rig to ensure the following components bwe barn properly inspected, 
m&int.inad, or replaced, or procedures have bwn performed: 

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

Kill rvitchea tripped and operation verified; 
*in guards in place: 
Belt guards in place: 
Belts set to proper temioa (visual); 
Loo.. bolts: 
Pturnce of any fluid lu&; 

Control lever functions labeled: 
Prunue relief valves function; 
Cathead free of rust and grease: 
Cathemd gmovea less than 118 inch in depth; 
A l l  tools in proper vorkhg order: 
Rig leveled and stabilized; 
0.Jr for veld cracks in mast; and 
Safety trodu operational. 

h08-9 C8bh8, r0-9 Ch.i-8 
Control -1 i8 dUn; 
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The Driller vi11 report items needing attention to the SSO; 
however, it is the Driller's responsibility to make sure that these 
i tans are corrected prior to drilling. 

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

0 

0 

0 

0 

- .  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

All wheels will be blocked. 

Rig will be leveled using-jacks or stabilizers. 

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

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

Rig engine key will be properly labeled. 

Rig equipment will be kept in an orderly manner vithin drilling 
work zone. 

All equipment will be properly lubricated. 

Tools will be used only for their intended purpose. 

Safety glasses, hearing protection will be worn when hammers are 
operated . 
Jaws of all wrenches will be clean and free of mud to prevent 
sli P P W  

All lift hooks will have jaw clasps. 

Fire extinguisher will be staged at rear of rig. 

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

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

All unattended drill holes will be covered. 

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

No refueling will be permitted while equipment is running. 

2 
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E & E personnel vorking at 8 drilling site .ult act as support to 
th. Drilling T a u  by providing any neces- support functions; hwever, 
it is important that petronnel are careful not to interfere vith the 
drilling process. 
uclusion zonew vhile drilling is undelY.fr. If an B &I E crw member 
recognizes an un88fe condition in the work area or on the rig, he should 
bring it to the attention of the SSO and T a u  Lu~u, if it is 
not resolved in a timely manner. 
hazardous, t a u  m k r s  have the option to  contact their Regional Safety 
Coordinator (ICE) or Corporate Eulth and hfety in Buffalo. 

Personnel are restricted from approaching the "super 

If conditions are still deemed to be 

It is the r-ibility of all B &I H personnel to carry their 
iuued nondispo#ble gear, including hard hat, fa- shield, respirator, 
steel-toed boots, eyepiece inserts, safety ~ ~ S S U ,  and appropriate 
outemear for the expected climate. 

All personr~el sbould be amre of .emergency facilities, egress 
routes, .Ld special mdical conditions of their tcrr members. 
all E & E field ~ r k ,  the buddy system is to be enforced. 

As vith 

In addition to Basic Eealth and Safety Training and other 0- 
-Illrirtd tniDiq, first aid, CP& d n.CmUrjr t-iw in field 
Bonitoring of pen-el, an SSO should have pnttioUrlp v~rked  8s 8 team 
member on field drilling projects in order to bave 8 VorJcing knovledge 
of the drill rig and its inherently hazardous nature. Where monitoring 
irutruuntation is to be urd,  the SSO must be properly trained prior to 
field vork. The SSO must have an understanding of tbe hazards of heat 

modificatioru to protect field staff from potemtial injury. 
ud cold 8t-S~ tkir 8SSOCi8td m t - 9  d pr0-r VOrk 



3.2 E & E DRILLER AND HELPER 

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

They shall also meet the other minimum requirements for field 
40-hour Eealth and Safety Training as prescribed by E h E and mandated 
by OSEA. 
vork including medical approvals and respirator fit test. 
previous experience and training, the Driller will be critiqued by the 
E 6, E Drilling Team upon employment with E 6, E, by performing various 
types of drilling. 
whether additional training or apprenticeship vi11 be required before 
alloving this employee to act as Driller. A n  existing E 6, E employee 
shall have a minimum of 1 year experience as a Driller's Helper on an 
assortment of field projects before he or she can be revieved for 
advancement to the position of Driller. If a Driller is uninvolved in 
drilling efforts for 1 year or more, he or she vi11 be required to act 
as a Driller's Helper on a project, as vell as receive rig-specific 
training on the equipment, before being permitted to act as a Driller 
again. 
drilling training school program. Folloving successful completion of 
such a course, the Driller's Helper will be observed on sites for a 
period of approximately 6 months, during which time he or she will vork 
on several drilling projects performing assorted types of drilling. 
E i E Drilling Team vi11 determine, based on these field observations, 
whether additional training is required for this individual. 

Based on 

This reviev vi11 be the basis for determining 

The Driller's Helper position requires prior attendance at a 

The 

3.3 OTHER E 6 X DRILLING PERSONNEL 

All E 6 E personnel shall have taken the basic 40-hour Eealth and 
Safety Training course.. Field personnel must meet medical and 
respiratory fit test requirements established by E 6 E and OSHA, as 
vell. 

3.4 SUBCONTRACT DRILLER AND OTHER SUBCONTRACT DRILLING PERSONNEL 

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

They shall be medically approved and 
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4 SUPERVISION OF SUBCONTRACT DRILLERS 

4.1 RESPONSIBILITIES AND A m O R I ' T Y  OF SITE SAFETY OPPICEB 

Tbe responsib i l i t ies  of the SSO at a d r i l l i n g  si te here 
mbcontracted d r i l l e r s  are wed include the folloving: 
personael mai tor ing ,  and persoamel protectioa. 

rig inspections, 

A r i g  inspection starts v i th ,  - but is not l imited to, verifying each 
item on the folloving checklist: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I f  

The .art mmt be located at least 25 feet from any overhead or 
underground u t i l i t y  lines. 

The location and operation of operational and uncncumkred k i l l  
s v i t c h u  must be re i t e ra ted  t o  all site personuel. 

Outriggers, s t 8 b i l i t e r s ,  o r  jacks are i n  place, and the r ig  is 
level. 

A geophysical survey (electromagnetic o r  ground-penetrating 
r e )  o r  8 re l i ab le  rite hi8tory must be obtained t o  verify 
absence of  burled obstacles, tanks, or d r u u .  

A f i r s t  a id  Lit d filled eyevash au8t be re8dily available. 

A f i r e  extinguisher rhoold be charged to the proper pressure and 
rt8#ed at rear of rig durimg dr i l l ing .  

Th. condition of ropes, c h i n s ,  and cables a u t  be checked. 

A l i k e l i n e  o r  safe ty  belt #Ut be avai lable i f  uast climbing is 
necessary. 

The Si te  Safety Plan (SSP) must be posted with emergency phone 
l i a t  d u p  of hospital  route. 

A 'super exclusion zonea must be es t8blhhod around the 
borebole, ruing a 4- by 8-foot sheet  of p l w .  
area v i l l  be entered during ac t ive  d r i l l i n g  only by the Driller, 
except i n  emergency si tuat ions.  

of these item need replacement o r  repair. the SSO must make 

Thfs defined 

necessary irrangaents ~bd later vitrify t k t  repair o r  r e p l a c a n a t  is 
m f f i c i e n t  before actual d r i l l i n g  begins. Working together, the SSO and 
tk d r i l l e r  should ver i fy  that the rig hu been checked against the 
Operator's checklist. 

c 
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The SSO's monitoring duties include calibration and setup of the 
appropriate monitoring devices, as specified in the SSP. 
this generally includes an 02/explosimeter and realtime organic vapor 
monitoring capabilities (e.g., HNU, OVA). Noise monitoring, like heat 
stress monitoring, is employed where appropriate. If the SSO believes 
additional monitoring devices beyond the directive of the SSP should be 
employed (e.g., Rad Hini, Mini Ram), it is his or her responsibility to 
obtain this equipment with the cooperation of the RSC or the Corporate 
Eulth and Safety Group, from the nearest E L E office. 

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

At a minimum, 

- 

Day-to-day operations, as vel1 as 

E i E personnel are forbidden from 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 while in 
use, nor are cutting samples taken while the auger is in motion. 
02/~losimeter should be set up if possible for unmanned (alarmed) 
operations at the rig using an extension hose to continuously draw 
samples from the borehole area during drilling operations. 

The SSO 

An 

The SSO has the ultimate authority over the Subcontractor with 
regard to whether 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 informal site safety briefings at the 
start of both field vork and daily vork shifts throughout the course of 
the project. Although E L 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 OSIU-mandated training, especially on hazardous 
vaste sites. Site safety briefing topics, as well as attendees, will be 
recorded in the site safety log. 

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

Personnel arriving for work 

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

o Personnel responsibilities: 
o Planned investigation and presumed potential hazards: 
o Levels of protection, monitoring plan, and equipment: 
o Emergency scenario plans, including kill switch use; 



o Location and operation of k i l l  switches, f i r e  extinguisher, and 
f i r s t  a id  k i t ;  

o B u t  and cold str-8 hazards; 
o "Super exclusion zone' around borehole; ud 
o Warnings to Subcontractors about hazards of climbing the  mast 

vithout safe ty  belt d other  equipment. 

Because heat stress is 8 constant threa t  during tram veathcr, the 
SSO is responsible f o r  datemining vhethcr conditions are unsuitable f o r  
vork. -re vorkers suraat work v i t h  the uaist8nce of vork 
modifications, cooling vests,  and other cooling II), the SSO u p  
decide that work should not continue. 
through blood presmrc and o r a l  temperature checks v i l l  be determined by 
tbe SSO vi th  assist.nca from the BSC ud Buffalo W t h  and Safety 
s t a f f ,  i f  necessary. 

i f  electrical s t o m  are i n  the site uu. 

The need for vorker monitoring 

The SSO vi11 be responsible f o r  shutdovn of the d r i l l i n g  operation 

No refueling operations w i l l  be performed u n t i l  rig engines are 
shut dovn. 
spring-lorrded, OsEta/Pn-.pproved gu c.D;LI constructed of wt8l or 
polyethylane. 

Motor fue l s  should be stored and dfspen88d from 

Tba SSO should ensure and document thmt no boreboles are l e f t  open 
or unfilled a f t e r  d r i l l i agequ ipoen t  is moved. 
bole must be l e f t  0p.n anel u m t t d e d ,  su i t ab le  barricades, o r  the 
equivahnt,  vi11 be st& uotmd the hole to prevant personnel and 
aquipment from f a l l i n g  in. 

In'instmces *re a 

A l l  E 6 E p 8 r s O n n d  on si te are required to  f o l l w  the terms of the 
SSP and the direct ion of the SSO. Because the SSO cannot be i n  a l l  
places at a l l  times, the crw should observe the ~ubcon t rac to r s  and 
d i t i o n  of t h e i r  equipment at 811 times, a d  report i r a d i a t c l y  t o  the 
Team Leader d SSO any safety- related isrues t h t  8- unresolved. 
Included are such d e t a i l s  as d r u s o u t ,  s i te  functions, and 
decontulrut lon.  It Is iaporturt t h t  the  SSO be 1nvolv.d so that 
proper log entr ies  can be made. 

B L E, as policy, does not provide sa fe ty  equipwnt o r  monitoring 
Son projects,  hovever, may be set i m t r u u n t a t i o n  to subcontractors. 

up so that E & E personnel d subcontr8ctors share t h e  s u c  expendable 

B & E personnel are forbidden from approaching at4prs during 

sla$plies. 

dr i l l ing .  Activi t iea at tbe bordmle, such u sampling, require that 
mi-t bc 8 t O W .  

i 

reeyEbd naoer 7 
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5 GENERAL DRILLING SITE SAFETY CHECKLISTS 

5.1 SAFETY CHECKLISTS FOR SPECIFIC TYPES OF DRILLING ACTIVITIES 

5.1.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

General Drilling Site Safety Checklist 

All E & E drilling personnel vi11 have read and understood the 
terms of the E & E drilling SOP. 

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

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

The SSO will 

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

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

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

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

Appropriate personnel protective equipment (based on hazards 
associated vith assumed vel1 contaminants) vi11 be worn as 
directed by the SSO and the SSP. A t  a minimum, steel-toed 
boots, hard hats, and face shields vi11 be vorn during any 
active drilling. 

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

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

0 



0 

0 

0 

0 

0 

0 

5.1.2 

Electrical storms vithin hearing range of the job site vi11 
signal vork termination until the SSO and Team Leader notify 
personnel otbenise. 

The local utilities should be contacted prior to drilling so 
t h t  their lines can be located and flagged. Situations of 
close proximity may involve isolating utility lines (io.., 
shutdova and inerting of gas lines). 

Vhen buried d n m  or othermaterial are suspected, a full survey 
of the drilling zone is required wing appropriate 
instrumentation prior to ground bruking. 

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

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

A daily 

Clirbing on the vertical -t is not permitted by E 6 B staff. 
Because the boa is not equipped vith ladder, it should be 
lowred for repairs. 

Rotary and Core Drilling 

?be folloving precautionup -res should be taken during rotary 
ud core drilling: 

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

- Viter Svivels and hoisting plugs should be lubricated and 
checked for 'frozen' bearings before use. 

replaced vhen necessary. 
- Drill Iod chuck jam should b. ch- ~iodiully a d  

- Z ' h  capacities of hoi8ts and shuves should be checked 
against the anticipated might o f  the drill rod string, in 
addition to otber expected hoisting lords. 

- All h w u  to and from the pump should be checked for properly 
inatallad coupling.; couplings should be mcured vith locking 
devices on mquick connectm fittings or vim on 
aChlcyo-Stylea couplings. 

a 
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SOP-BEALTH AND SAFETY ON DRILLING RIG OPERATIONS 

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

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

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

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

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

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

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

the high pressure in the piping and hose between the pump and 
the obstruction should be relieved or bled down before 
breaking the first tool joint. 

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

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

- 
The mud pit should be equipped with rough-surfaced, 

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

5.1.3 Cathead Usage I 
o Keep the cathead clean and free of rust, oil, and grease. 

becomes rusty, clean with a vire brush. 
If it 



0 

0 

0 

0 

0 
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Check the cathead periodically, when the engine is not running, 
for rope w e a r  grooves. 
greater than 1/8 inch (3 I), the cathead should be replaced. 

If 8 rope groove for88 to a depth 

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

A vet or oily rope Ray 

Should the rope *graba the c a t W  or othervlse become tangled 
in the drum, release the rope d s o d  an appropriate alarm for 
all paraomel, including the Opentor, to rapidly b8dc 8vay 8nd 
stay clnr. If the rope the cathad .Id tools u e  
hoisted to the 8bUV88 at the top of the l U t ,  the rope vi11 
often break, releasing the tools. 
stay clur 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 vat& the 
su8pend.d tooh, quickly b.*ng 8-y aftu turning off the 
emgine . 

If  the row doea not break, 

Chemicrrls can muse deterioration of the rope that u y  not be 
visibly detectable, thus the rope should dmy8 be protected 
f m  Ury C h d d  CO8lt8Ct. 

Never v m p  the rope f n n  the cathard (or any other rope, vire 
rope, or cable on the drill rig) u d  a 'had, vrist, arm,' 
foot, d e ,  leg, or amy other part of the body. 

Alvays maintain i minimum of 18 incbe8 of clurrnce bet- the 
operating haad and the cathard drum vhen driving samplers, 
cuing, or other tools vith the cathud and rope method. Be 
amre that the rope adrurces toward the cathead vith each hamer 
blw as the mmpler or other drilling tool d v a n c u  into the 
ground. 

Do not w e  more rope vmps than are required to hoist a load. 

Do not luve a cathead unattended vith the rope vrapped on the 
dnm. 

Position a l l  other hoist lhes to prevent centact vith the 
operating cathead rope. 

Wben using the catherd and rope for driving or badc-driving, 
.rlu sure that all threaded connectionr are tight, while staying 
u far a m y  u possible from the h r r  impact point. 

The catbud Operator lrut be able to operate the cathead 
standing on a level surface vith sound, firm-footing conditions, 
vithout distraction or disturhncr. 
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5.1.4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Continuous-Flight or Hollow-Stem Augers 

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

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

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

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

Slowly rotate the auger and auger head while continuing'to apply 
down pressure. Keep one hand on the clutch or the rotation 
control at all times until the auger has penetrated about 1 foot 
or more below ground surface. 

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

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

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

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

Whenever possible, use tool hoists to handle auger sections. 

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

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



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

Never reach behind or 

o Use a long-hmdled shovel to move auger cuttings a m y  from the 
auger. Never we your hands or feet to move cuttings avay from 
the auger. 

o Do not use hands to clun rotating augers vhen removing augers 
frem the ground. 

o The use of vire line boists, vire row, .nd hoisting hardvare 
should conform to stipulations developed by the American Iron 
and Steel Institute Wire Rope Users )I.arul. 

5.1.5 Use of Wire Line EOiSt8, Wire Rope, and Eoisting Eq u i p m  t 

o All vir. ropes and fittings should be visually inspected during 
use 8nd thoroughly inspected at lust once a ndt for abrasion, 
broken vires, v u r ,  reduction in rope dieter, reduction in 
vire diameter, fatigue, corrosion, damage from hut, improper 
veaving, jiing, crushing, bird caging, Jdnking, core 
protrusion, and damage to lifting hardware. 
equipment n u t  conform to standards u established b3t the 

All related 

& r i m  Iron and Steel Institute W i r e  BOP. users &d. 
ropes should be replaced when inspection indicates utcusive 

vire 

damage according to the Wire Rope Users hmml, All vire ropes 
vhich have not been wed for a period of 1 month or more should 
be thoroughly inspected before being ret- to service. 

o End fittings and conneetiarm coruist of spiked eyes and various 
manufactured devices, 
connections should be installed according to the manufacturer's 
instructions and loaded according to the manufacturer's 
speci f icatioru . 

All unufactured end fittings and 

o If 8 ball-bearing type hoisting svivel is d to hoist drill 
rod., d v e l  bearings should be impacted d lubricated daily 
to ensure that the wivd freely rotates under load. 

o If a rod slipping device is wed to hoist drill rods, do not 
drill through or rotate drill rods throagb the slipping device, 
.id do not hoist the drill rod column higher t h  one-half the 
n s t  height above the top of the mast (derrick). Do not hoist 8 
rod colum vith loom tool joints and do not n k e  up, tighten, 
or loosen tool joints vhile the rod coltm i s  king supported by 
a rod slipping device. 
borehole, do not attempt to brake the fall of the rods vith 
hands or by temsioning the slipping device. 

If drill rods should slip back into the 

13 



~ 

SOP-HEALTH AND SAFETY ON DRILLING RIG OPERATIONS 

. TRAINING 2 . 7  1 R-: JANUARY 1990 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

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

The number of parts of line should never be 

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

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

__ 

Do not use tool handling 

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

Do not use hydraulic 

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

Do not attempt to use 

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

Never w e  frozen ropes. 

Protect wire rope from sharp corners or edges. 

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

Clutches and brakes on hoists should be periodically tested. 

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

Alvays wear gloves when handling wire rope. 

Following the installation of a new virc rope, first lift a 
light load to allow the wire rope to adjust. 
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o Never leave a load srupmded in the air vhrn the hoist is 
unattended. . 

o h e r  hoist 8 load over th8 b a d ,  body, or feet of personnel. 

o Never use a hoist line to-WdeW up the mast (derrick) of 8 
drill r i g .  

I 
o Replacuent of wire ropes should conform to the drill rig 

manufacturer's specifications. 

1s 
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6 REFERENCES 

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

1990 

Health and safety sections of the following operatam manua 
incorporated by reference in this SOP: 

is are 

Diedri ch D-50 Safety Hanual . 
Drilling Safety Guide, Diamond Core Drill Manufacturers Association 
and National Drilling Contractors Association. 

Wire Rope Users Manual, American Iron and Steel Institute. 



Mallinckrodt p d d u  the information rontained herein in good faith ALL1 N C KR 0 DT but makcr no repscncrlion as to IS romprehensknur or a m n c y .  
individuals receMn the Inlormation must ererrire their independent 
iu$ment In determfnln It8 r rirtema for a rtkukr purpocc. 

WARRAKIlES, ElTlIER EXPRESS OR IMPLIED, OF 
LUNCKRODl' &~O%PRes@IWA$ONS, OR a 0 Material Safety Data Sheet 

d 
g M8llhduo&, lnc. Science Producls Division, P.O. Box M Paris, KY 40361 

HYDROCHLORIC ACID, 37% 
PRoDum wXnELCArnON; 
Sponynu: Muriatic acid 

Formula CAS No.: 1647-014 

Molecular Welght: 36.46 (Ira) 
Chemical Formula: I l a  

l l ~ u r d ~ ~ ~  Ingcdicnu: llydmgcn chloride 

CAUTl ONARY ME ASURES 
DANCCN CORROSlvt UQUID AND MI= 
U U S C  StnW BVIIWS TO MA BODY TISSUE MAY IC f A l A L  
IF S W U W E D .  HAMlfUL I t  I N I U D .  INIIAIATION MAY 
CAUSE URM DAMACL 

Do not gel in e p ,  on skin, or on clothint 
A d  breathing mist. 
UKC only with adequate vrnlilalion. 
Wash thoroughly rfter handling. 
SIOK in r tightly closed container. 
Rcmon and wash contaminated clothing promptly. 
Th is  substance is  classified IS a POISON rndcr the I:cdcrrl G u s t i c  
Poison Act. 

EMERGENCY /FI RST AID 

In case of contact, immediately flush skin or cycs with plcnty of 
watcr lor at least IS minutes. If  wallwed, 110 NO I' INUUCI! 
VOMITING1 
Give large quantities of vl lcr or milk il available. Ncvcr Rive 
anything by mouth to an unconscious pcnon. If  inhaled, rcniove IO 

frcsh air. If not breathin& give arrificirl respiration. I f  
breathing ir difficult, g k  omen. In a11 caws cal l  a 
physician. 
SEE SECllON S. 
DOT Hazard Class: Corrosive Material 

N l  PhrrlnlDm 

Appunnce: Clear, rdorlur fuming liquid. 

Odor: Pungent odor d hydrogen chloride. 

Solubility: Infinite In n t e r  with slight CMlulion d 

Boiling Point: S3'C (I2TP); r\teolropc~~20.2%) 

Melting Point: -74'C (401'F) 

Vapor Density (Air- I): No inlormation found. 

Vapor Prcuurc (mm 111): 190 @ U'C (TI3 
Ewpontion b t e :  No information found. 

SECIlON 2 Flw rnd ExDlosion lnrormrllon 

Fln: 
O n  read with metals to release nammable hydrogen gas. 

Ex ploslon: 
Noc considered to be an erplaion hwrd.  

F i n  ExllnEulslilng Media: 
If lnvolnd in a fire. UKC water spray. 

heat. 

boib 8llWC (mP) 

Specific ORviW 1.1 

Speclrl Inrormrtlon: 
In the event d a fire, wear lull protective clothing and 
NlOSl I -rppmd sell-contrincd breathing appratus with lull 
faccpiccc operated in the prcssurc demand or other poritivc 
prcssurc mde. 

llrurdoor Decamporillom Roduc t r  
When b l e d  to aecOnrpdtkn, emits toxic hydrogen chloride lumi 
and dl read with n t e r  or steam to pmdw heal and to& and 
mrrorlvr fumu. 

llrurdous Polymtdutlon: 
Will not occur. 

Incump.Ilblllllc~: 
A Ktmg mlnenl add, conccntntcd hydmhlonc acid is  highly 
mclk with r t m g  baw, melab, metal oxides, hflmiides, 
a d d ,  crrbonrtrr a d  ocher alkaline materials. Incompatible 
with nrlcdah such u cpnhlu, tulfidcs, sulfitcs. and 

-ON4 Lea k/Ssll! I)l,poul Infimn#lion 

Clao-up penoclncl should mar proleak clothing and 
rrrpinto~ eqdpncnl suitable for toric or mmrrk fluids or 
npon. lrdate or cnclocc the area d the k a k  or spill. 
h r l  Spills: Flush with water and ncutn luc  with alkaline 
material (mda ash, lime, etc.). k w r r  neutralized mrtcrial 
with c m a  mater. laver spills and h~ sires: Neutralize 
with alkaline material. pkk up wilh rlwihent nirkrial (rand. 
earth, vennkullte). Pmvidc forced ventilation to diuiprle 
fumes. D i s p r c  in a HCRA-appwd wrstc facility or sewer the 
nculrrlited slurry with ercc s  water i f  ltrrl ordinrnrcr alltw. 

Ikprlablc Quantily (RQ)(CWh/(:ITItClA) : 5000 It6 

llnsure complirnrc with IcwaI. statc and lcdcrrl regtilalions 

r-ldchyde. 

Ab 



Elk rlc: W-IO-LK, Supcrscdcs 08-21-HS 

N S  I I t r l ~ l i z a r d  Informrtiun 

4. eXPOStJRE/l leAI,TH E mm 
R Inbalrtlon: 

a 
! 

conodnl Inhobtion of npon can c a w  coufiing, choking, 
lnlbnution d t k  mme, throrc, and upper rcsplnto~ t n d .  
Inhrllltb d higher mcmntnlions may COUK lung damage. 

Ingedloa! 
COmrhl Swalkwing kflrochloric acid can cause immediate p i n  
and bum of the morth, thnml, crophagus and pslmintcrlinrl 
tnd. May c a m  nau~a, vomiting, and diarrhea. 

SWn Contrcl: 
Conodnl Cln ow ndncu, p in ,  and scnre skin bums. 
Comnlntcd mlul161u cause deep ulceo and discolor skin. 

Eye Contact: 
Conodnl V a p n  arc idlaling and may cause damqe IO the 
c p .  Spluhcr may nucc semm I)urnr and pennnnent eye damage. 

Chronlc Exposurr: 
Lanl-ccnn crporure to cunccntntcd vrpon may CIUK cmion of 
teeth. Lang lcnn crpaurcs seldom occur due lo Ihc comnivc 
pmpcr~ia d the acid. 

A m i t i o n  of Pre-edsllng Condillons: 
Pcnosr *itL pretddng rkin disorders or eye disease may he 
more suvcpible to the cNects of this substance. 

B* ~ ~ ~ A ~ D  

Inhalation: 
R e m  to lrerb air. If nol brcathing, gin artificial 
respintion. I f  breathing k difficult, gin omen. Call a 
physician. 

Ingestion: 
DO NOT INDUCE VOMmNGl Oive large quantities d 
water or milk i f  milrbk. Nenr g h  anylhing by mouth to 
an unconscious pcnocr. Ocl medical attention immedirtely. 

Skin Exposurr. 
In CIK d cantmet, hmcdirlcly flush rkin 4 th  plcnly of water 
for at leut  IS minutes Aik removing contaminated clothing 
and shoes. Wash cktMng berole reuse. Thoroughly ckan shots 
before reuse. Get medinl attention immediately. 

Eye Exposure: 
Wash eyes with pknly dwatcr lor at leas1 15 minutes, lifling 
lonr  and upper eyelids occasionally. Oet medical altcntion 
immediately. 

C. TOXICITY DATA (RTECS, 1986) 

On1 nt LDSO: 900 m o g  (IlydForhlodc add 
conctntntrd) Mutation referrnee8 cited. 

SECllON6 OMUQ& n i l  Conlml Mrrsurts 

Airborne Exposure Umlls 
-0SIlA Permiuibk E ~ p o r u ~  Umit (PEL): 
5 ppm Ceiling 
-ACGIiI Threshold Umit Value mV): 
S ppm ceiling 

Vtalilrtion System: 
A v t c n  d kml and/or pned cnhausl k recommended IO kup 
employee eqmmwnes bckr the Airborne & p u r e  limiu. 
crhaur( nntbtkn b gemnHy preferred k a u c c  i c  can conid 
the cmhrknr d the conlaminant at its source. prmnling 
d i rprnkr  d It lato Ihc  pmnl wwk a m .  P k a ~  d e r  lo t k  
ACOlll dacum~(11, *lndustdal Venlilrlbn. A Manual d R m w r  
Pnc~icrr', m d  recent edition, for details. 

Perwnil Resplrrton: (NIOSII Appmvrd) 
Il thc n V  k ctrccdcd a run fDCqDkm chemkal mrtridp 
rrrpintor may be *om. In pmnl, up to 100 timer the n V  01 the 
madmum I+C m r r n t n l b n  specified by the rupintot supplier, 
whkRcvcr b kn. Allematinly, a iupplkd air full laccpkcc 
rrrpinlor or airlined hood may be worn. 

SMO PmCc(l0n: 
Rubber or ~oprrrn 
impenioOr boots. apm, or cownlls. u needed in areu d 
unusual crporarc to prcvcnl skin mntad. 

Eye Ratectlon: 
Ute chcmlcal ulely goggks and/or full face rhicld where 
cpl.rhing b possible. Contact kruu ihould nw be worn whcn 
*wUn@ 4 th  thk mrlcrial. Maintain eye wrrh lounlain and 
qukkdtcnch frcillticr ia rorL a m .  

SECllON 7 StQLltrr nd Sm I d  I n f o r m w  

and addilional prolcclion Including 

Keep In a tightly e k e d  ranlaincr. s t o d  in a mol, 
dq, nntHated I-. Pmttoa rmm physical damage and direct 
tunlight. I d l e  Imn incwnpiible ~ubriamc. PIVICCC fmn 
moisture. 



1 ISOPROPYL ALCOHOL 

- 
Ilmlkwd, dvc n l c r  to drink. Induce vomiting if mtdkal help 
b not inuodiately Mllablc. Never give an)l$ing by mouth to an 
oneonKkur pcnon. I f  inhaled, remow lo fresh air. If no( 4. breathing, dve artificial respintion. If breathing & difficult, 
rive oytcn. In  ease of eontact, immcdlalely flush skin or eyes 
with pknQ of water for at kast 15 minutes. In all cbscs call a 
PhYricha. 
SEE SECnON 5. 

DOT H a r d  Class: Flammable Liquid 

1 

SECnONIFhvrluLPItr 
Appearance: Clear, colorless liquid. 

Odor: Rubbing rkohd. 
Solubility: Infinite in water. 
Boiling Point: 8 2 T  (I#p). 
Melting Pdnl: dPC (-12BV). 

Vapor Density (Air- 1): 2.1 
Vapor P&um (mn HI): 33 
Evapontion Rate: (n-BUAC - 1) 2.83 

SpCClCk pv i tu .  0.79 

W C  (WF) 

S w l O N 2  

nm 
Flamnubk Upuid 
Whpdal: 12T (S3'F). ( c l o d  cup). 
~ ~ t d p l t k n  tcmpcntm: 3WC 0. 
Rammabk limils in air, %by volume: 
lek m, wl: 12.0. 

Ex plorlorr 
Abovc cksh pdnt, npor-rir mirtures are eqlo6ivc within 
flammable limlts noted above. Coatact with strong oxidizers may 
cause fire or'crplodon 

Fire Extiagulrhlng Irlrdh: 
Water spray, d y  chcmkrl, rkohol Corm, or arbon dbxide. 
Water spray may be used to keep fln expaed containers cod 
Special InCormation: 
In the event of a fire, war lull protective clothing and 
NIOSH-appravcd sellantaimd breathing 8ppralUS with full 
lacepkce operated in t k  pressure demand or other positive 
pressure mode. Water may be used to flush spills from 
exposures and lo dilute spills to non-flammable mixtures. Vapors 
can llow along rurlacer lo distant ip i tbn  source and flash 
hack. 

Strblllty 
Subk under ordinary conditipns d use and stonge. Ileal a d  
sunlight a n  cantribute to hutabilily. 

Hiurdwr Polperlutlon: 
wnl not OCM. 

N4 



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

Llallinekodt pvidea the InfOnnrtiOn contained herein In good faith but 
mrka  no npnrcnblion M to ita tomprehendveneu or accuracy. 
Indivkhds receiving 1hklnfonnrUOn mud exercise chelr independent 
judgment In determining its approprtt.emw for a particular purpose. 

hlltllaekradt makes no repracnUtbns. or uarranlies. rilhrr ripress or 
Im~ed.Ofmcrch.aubll~t~,  fitness for r panlculrr pur- w k l i  rnprci IS 

Ibr Inforu(lm sd torib berth or Io I)* product (0 rhkb thr In fomatk r  
n f e n .  Accordingly. M.tlirctrudt wln aul k raponribk for drmata 
mulling born use d r  ntiarcr ~ p o n  thlr Informatton. 

htallinckrodl. Inc.. ScKncc Roduc~s Division. P.O. Bna LI. h i i s .  KY 43061. 

ISOPROPYL ALCOHOL 
PRODUCI' IDENTIFI CATION: 

Synonyms 2-proprnd; sa-propyl alcohol; isopropanol 

Fomulr CAS No.: 67-630 

Mdccular Weight: 60.10 

Chemical Formula: (CH3)2 CHOH 

Hrurdour lagrcdien(r: Not applicable. 

PRECA UTIONARY ME ASURES 

s r s ~ ~ ~ .  ~ U S E S I R R ~ ~ A ~ O N .  

WARMNGI FIAMMABLE LIQUID. IWlm IF 
WALUWED OR IhruLTD. "S CENIRAL NERVOUS 

Keep amy from hat, sparks and flame. 
Keep coaulacr closed. 
Use with mdquatc vcnlilalion. 
Aroid breathing vapor. 
Wash thoroughly after handling. 
Avoid coclu~ 4th  eyes, akin and clothing. 

EMERGENCY/FIRST AID 

Ifswallomd, give water to drink. Induce vomiling i f  medical hclp 
b no( imdialely available. Never give an)l$ing by mouth IO an 
unconscb peon. II inhaled, rcmwe lo fresh air. I f  not 
bnrihing, give artificial respintion. If breathing is difficult, 
give o w n .  In case d conlael, immcdialcly flush skin or eyes 
with plenty d u l l e r  for at least 15 minutes. In a11 cases call a 
physician. 
SEE SECTION S. 

DOT Hazard Class: Flammable Liquid 

SECTlONl Phvs 1- 

Appnncc: Clear, cdorlcrs liquid. 
Odor. Rubbing akohd. 

Solubility.' Infiniie in water. 
Boiling Point: 82T (lacrp). 
Mcliing Point: -8PC (-128T). 

Vapor Dcnsity.(Air- 1): 2.1 
Vapor Pressure (mm Hg): 33 @ W C  (68'0 
Evapontion Rate: (n-DUAC = 1) 2.83 

SECJrON 2 Fire and Exeiosion Inlbrmrt ion 

Fin: 
Fhmmablc Liquid 
Washpoinl: 1TC (SYF). (closcd cup). 
Autoignition tempcnlure: 39pc (two. 
nammable limits in air, % by volume: 
lek 2.0; uel: 12.0. 

specific grJvity. 0.79 

Explosion: 
Above flash point, vapor-air mbc!ures arc explosive within 
flammable limils noted.abe. Contacl with slrong oxidizers may 
cause fire or explosion. 

Fire Extinguishing Media: 
Water rpny, dry chemical, a b h d  foam, or catban dioxide. 
Water spny may be used to keep fire exposed conlainerr cool. 

Special Inlormarion: 
In the event of a fire, wear lull protective clothing and 
NIOSII-approved selfcontained breathin6 rppantus with full 
laccpicce operated in the pressure demand or other psi t ive  
pressure mode. Wakr may be used to flush spills away from 
crposutcs and to dilute spills lo non-flammrbic mixtures. vapors 
can flow along ~ ~ f a c t r  to distant ignition source and flash 
back. 

N 3  V 

Stabillt$ 
Stable under ordinary ConditiQns of use and stonge. h a t  and 
sunlight an conttibute to Instability. 

Hazardous Decomposition Products: 
To& pw and vrpom sucb as arbon monoxide may be released ii 
a fire invdvlng iropmp$akohol. 

Hazardous Polymerization: 
Will not occur. 

Incompa~ibilltics: 
Hut ,  flame, slmg oxidizers, rcetadchydc, chlorine, clhylenc 
oxide, hydmgen-palladium oombinrtion, hydrogen pcmxidc*ulfurii 
add canbimtioft, polasdurn ten-butoxide, hypochlorous acid. 
isocyanates, nitdorm, phosgene, deum and pcrrhloric add. 

k II ~ n o s a l  Infornintiob SECTION4 Lea /SD U k  
Removt all COUIICL of ignition. Ventilate area of leak or 
spill. Cbn-up penonnel require protective clothing and 
respintoy pmlenion from vaporr. Small spills may be 
absorbed on p p c r  taweh and evaporated in a fume hood. Allow 
enough lime for fumes to clear hood, then ignite p p e r  in a 
ruitabk l o a t h  away from combustible malcrials. Conlain and 
recover liquid for reclamation wben possible. Larger spills 
and kt sizes a n  bc collected as hrurdous waste and rlomizcd 
in a suitable RCRA approved combustion chamber, 01 abrorbcd 
with vcrmiculitc, dry sand, canh or similar material for 
disposal as hazardous waste in a RCRA rpprovcd facility. 

Ensure compliance with local, state and federal rcplations. 

NWA Ratinrs: Health: 1 nrnimability: 3 Reactivity: 0 



Mallhrckrodt 
4 Material Safety Data 

In u)c dmnlK(* immediately flush akin or cyea with pknty d 
n t c r  for at kul IS nlnuttr If h l k n d ,  DO NOT INDUCE! 
VOMmNOl O k  large qrrnthkr d n t c r  or mllk i f  Milable. 
NMr g h  rnylhh# by mouth Io I n  u- pcm. If inhaled, 
IC- lo freab air. If ro( bmthing, g k  m i l k i a l  
rrcpintioa. If bmlhh@ b diintrlc, dn oypn. In all CUCI 
ran a pbyskicln. 
sm SaCnON 5. 

" 

Ah -- 
NFPA Rallnrrr Ilcdth: mability. 0 Reactivity. 0 Other: Oxidizer 



Effedivc Gte: 1621-86 Supersedes 09-04-65 NITRIC ACID, 70% 

m 

• BffedM Dale: 10-21·86 Supersedes 09-04-85 

IICIJON I Hnll' HaynilgrOl'l!.llog 

A, eXPOSUBB I HBALD BFFECTS 

a ..... ... 
Canalhcl ...... doe or_pori a. auM bralhln, clllllcuilief I" .... to ... IInK)ft ............ ., __ , _1eIa....,be 'alaL 
OIIMr.,...,.... ..,.1nducIe coupln .. dIotIn .. ancllrrica,1on of 
'1M 10M, ''''''', IncI rapI .. tOlJ tnd. a........ . 
ConaIhe. Swallowhl, -'Ide add aa a .. _Mdlate .. In Ind 
, .... or ........ , ,.roat,.."... .... Ind .... ralftt ... lul ,rid. 

Sli. CotIIKtS 
ConoIheI e.. allle reel ...... pala, and IeWre .tln buma. 
C'AlnceatnlecilOl ...... ca .. deep .lcen and Iiain IUn I y.:1Iow 
or y.:1Iow-4»1VWII color. 

E,. CotI .. d: 
Corroliwel Vlpon .re Irri .. l .... anclmlJ CII .... damF to the 
.,. 5p11111a.., callie -.ere ".rna and permanent e,.: dama •• 

I 

C1a1'Dll1c I ...... m 
Lon, ..... e .... re 10 coacat"lecivapon IMJ caVIl elOllon of 
teel' .... , ""lIpOIura .. Idona oa:ur clue 10 tlae COrrolM 

proper"" of lhe add. 

Aartn ..... at Pre-ftI.U ... CoDcOUoaa: 
rellOM wItIII pre"""", Ilia clilorclen or eye d ...... maJ be 
more Iuccpllblc to llae errectl of thll lubalance. 

.' 
B. flRSTAIQ 

'nh.l.lloa: 
Ile.,.,. to , ..... air. If DOt bra' ....... aM artllicla1 
.... pl .. tloa. U bratlll ... II dUlblt, aM OIJIC" Can a 
phplclaa. 

' ..... IoD: 
DO NOr INDUes VONmNOI Olve ... quantltlea of 
Mlar or milk"..,.. .... Newer aM .,. .... , bJ IIIOUlh 10 
.n UIICOIIIdoua pellOll. Oel medalltlenlloa Immedillel,. 

Slia I ..... re: 
I. rue of COlI"" IaunedlatelJ ihIIh Itln _lIh plenl, or Wiler 
for at leat IS ..... lIt ....... remcMn, COIIlanilnaled doChlll, 
Indlhoa. W .... cloth .... belore re .... 11Iorou ... ., dun .hou 
bcrore re ..... Oet mecllalltleatk~ Immedille.,. 

Eye E.,.,..re: 
Wuh era with ptea., of Wiler for lllcat IS mlnultl, Ilrtlll, 
lower .ncl upper eJCIIda OCCUIoaIIlJ. Oellnecllaillteniioll 
Immedlalelf· 

C. TOXICrrx DATA 
IlIhllalion (Rat) lCSO: 244 ppm 
(NOll/30M 

(RTECS, 1982) 

SECOON' OcsuMllop.1 ee.t", MIIIIR. 

AlrborDe I ....... n U .. llt: 
.oSHA Pennlalblc Expoaure U.nll (PEL): 
2pptD(lWA) 
·ACOIH n. .... 1toht Umll Value (TLV): 
2 ppm (lWA): 4ppm (S11!L) 

." 
V.al.III" S, ... : 
A .,.Iem of IoaaI and/or acnenl eaballl' II recommended '!f 
emploJee .......... belolr ... AlItNIrae BIponre UmI ... 
e .... lII. wailletion .... ...., preferred beca .... l. aa eonl 
the ,mllllana of .... COII ....... t at ItllOUlCC. prew.llna ., 
dilpenlon of Illato .he Fa.nI WRIt...... Plcue refer to IMf 
ACOin document, -ladUlldel Venllladoll, A Manual of 1 
Recommended rdCtlca·, 1lIOII recenl edillon, for deillia. • ,,. 
Peno •• 1 "'plnton: (NIOSn Appl'OY~d) .~ 
If ,he n.v II eJCCedod, wur a IUpplled air, 'ul.faecpiece t 
reapl .. IOI', al.tlned hood, or .. 1f~ ..... ecI bratldll,lppanl"" 
Nllde add II I. oxidizer ancIlhouIcI DOt come In COIIllct with 
cartridaa and caanllten tbal eoatala oaJdlzable mate til.., lUCia 
u adlvaled Ch.RWI. 

S.... Protectlo.: 
Weer Impcrvloul protective dochl"" Includlri, bool .. 1IoYu, lab 
coat, .proo or ~nlllio PlCftftt Ikh\ COftlad. 

Eye Protecti_: 
UIC chemJc:alll'elJ aoata lAd/or. fuU facc .hletel wIIere 
apluhllI,lI pcaIbIe.Coatld Ienaa IhouIclIlOt be wom wile .. 
wortln, wlilithia .... letiaJ. Malallln ~ WII" founlaln and 
qulcl-dreoda ladIi.lea ... wolt UCL 

SECOON 7 Slon" "' Spcdlllgronp.lloD 

Keep ... a dp'lf doaed container, Itoreclla • coot, 
dIY, w.'ilalecl area. Proted froaa pbplal cia ..... nd direct 
lunlipL koIaae froIIIlacompadble .. bclatICCI. Protect flOlll 
mwlure . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NrrRA 



Malhckrodt 
Material Safety Data 

SODIUM HYDROXIDE 
PROW= Strblll&. 

hbk vador ordinaty conditions d use and rtorrge. Very 
b m  a n  dody pick up moirtun from rlr and 
c a d  dkddc from air IO lorn lal ium carbonate. 

rkl 

lirurdolrr Dccomposltloa Producls: 
satirgpdk. 

i 
i 
i 

Mallnckl'O 

PRODver 

SpOII,-: CI ... 1c lOdai lJci IOCII .... ,.,IO .... 1OIid; lOCI' ... • ,.,n •• 
,."... CAS Mo.: 1310-'7.).2-

Molecular W ...... : 40.00 

ac .... ,.". .. 18: HaOH 

11 ............ 11: NoM. 

PRECAUDONARY MEASURes 

IWIGUJ IoIAYl&fATAL ... AI..UMID. CA. ......... ....... 
Do ....... .,... -1kIII. or _ dol .... 
AvaW ............. . 
1CH' ..... rdaled . .......................... 
• _IININ .. ., aftu ~ •••• , 
1lIII ...... 1C1 II cIuIUIccI •• POISON.., ........ nI c. .... 1e 

""AcL 

EMeRGENCY/FIRST AID 

If...uo.d. do NOT locIucc vomilla .. OM ..... qu ... lllies of WIt.,. Hawr five ..,. .... .., .... 10 II ......... penon. Can 
I...,.... _lMdlaac.,. II CUI 01 CIDIdKt, .......... ., n ..... 
• tI. or .,.. ....... ., oI .. ler for lIIcaIIS .' • .tel. I •• n 
cues al • .,.pIeIa •. 
see SECIlON S. 

DOT lIuard Class: CorrosJvc Material 

SECDPN I nll",1 Ptla 

Appeln..: WIlli •• dellq"ClCCIII pellell. 

Odor. 0d0daL 

SoIubUky: III alloo a aI .. 'er. 

DoIIIq PoIII: 13WC (2SWP) 

M.h", PoIII: 3lre(fOn') 

SpcdIIc 0,.".., ( .. Ier-I): 2.13 

V.por De...., (AIr-I): No Ia'or..llon found. 

V.par ...... n (_IIa): Ne....., ... 

IMpont .. Rate: No "'an..lloa 'ound. 

IICIlON 2 fin ,,"plot .. ',' ..... aU" 

fins 
Hal CIOMIdend 10 be • fin .... nI. 1101 or moIle. materi.1 c.n 1Ud......, ........ r. 
c.. ............................ nlu .... lo .. ncnte ............ ,., ... .... 
' ........ . 
NoI ......... 1o be II .lJIIcMIonlaluni. 
nnEdI .......... M ... 
...... ., .............. ror ................ urIOUadlna firc. 
AMI ..... r .................... ~ ... IIIICIU .... 01 hClI. 

Sped.I ........... . 
I. I" tw.1 01. fiN, wear 'u8 protecaive clothlna .nd 
N1OSn .. ppr0ve4 .. If-clOld.'acd brcal"n,.ppanIUl wllb'ull 
I.ccplea openled ..... preII .. rc dem.nd or OIher poIilive 
prcaurc 1IIOdc. 

NfPA blll'lI IICI"ell.mm.bllllr: 0 Ile.ctivity: I 

~I"""" ...... ,.,,_III •• IM., er _Ifr •• t .... tIt"'r IIpr ... ., 
1IHpIIe4. 11_". ....... 1'.11_ .... ,.' .. elller ........... ' .... .. ........................ ., ..... " .............. .............. ....... A_....., .................. , .......... '.,,, .... ... 
• tllllllIIt .... _el.,,...,. ........... ,ur ...... . 

SECOON 3 Rllce'''h I)a', 

Stlblllty: 
Slab ...... r ordl III ry condlcion. 0( usc 110,..". Vel)' 
~JIIOICOIIIc. c.allowlJ pIct moillure from Ilr Iad.eel 
calban dioxide 1l0III air lorm IOdlum catbona,e . 

1I.lIrcIou. DecoIDPOlltlob Product.: 
SocII ... 0IIWe. 

.1.11 .... PoIpItdlltlOb: 
'IldI.ubeIIlCI dou .at palJmcrizc. 

............... 
o.a.ct ........ r ............. b .. liqu ...... ad 0IP. "'Iotc' 
- .............. IIJ .rIcMoIoelhylc ..... a, e.u .. firc or 
........ ONUct "I. IllllOIIIClh.ne .nd OIher IlmIler alllO 
CGIIIfC*IIdI a_ ronulloe oI ... II· .... IM aiIII. eo.aac. 
.... ........ II .......... 11 •• and Ii. e. .... fonutloa elf ... ....... ..,..qc ..... 

SICIJON 1 '"ahlSpllI DI'IMIY"DlJOna,'on 

nil II • ,at 11M. loocrC. CClII'UP penonnel require 
......_ .......... nspIniory plOlecaloe 1l0III d .. l. 
........... or pIct tip Ipilled male rill. Avoid dUIII ... 
Collect ....... .., Mln"".rred 10. daIed. prerenb., 
.. , • ., ....... r.ad .... to. RCav. .. ppi'CMd WIlle ....... 
ladIIIJ. Do ... ft ... 10 lhe aewcr. C."11oII1 floor. anel OI"r 
•• rfacca •• , be dppclJ. Do 101 conlad wi'h .. Icr. 
Neutn" .nca wllh dllule add. 

(!naurc compll.nce wllbloc.l. SI.le Ind ledenl n:lul.llolIJ • 

en" n U,f 11 vn f)'''-'-n-n-4----



lo brlarloo: 
Severe irritant. EIlccu from Inhalation of duu or mist vary 
froar mild M ~ t i o n  to rtriour damp d tbe upper mpintory 
tnd, dcpcnding on rmri~ of crporure. Severe pneumonitis may 
occur. 

Ingertlon: 
Comhl Swrllowlng may awe mere b u m  of mouth, tbmat, 
and stomach. Severe tarring d tkuc and du th  may muit. 

Skln contac1: 
Con#hrcl Contact of stin a n  cause irritation or -re burns 
and scarring with p t c r  crporuru. 

Eye Cootad: 
Cornrhel May cause iniulioo of eyu, Bod witb p t c r  
expasum, mere b u m  with p i b i y  blindncu mulling. 

Cbronlc Exposure: 
rrdonged collllct with dilute rolutionc or dust has a destructhe 
cffm u p  tiuuc. 

A v V 8 t i o n  O r  h d 8 I l n g  f h O d t l O O S :  
PCM with pretdrting sun d b n k n  or t)+ pmblcmr or 
I m p i d  rerpintory function may be more susceptible to the 
cffccu of the subctancc. 

j3. FIRWAID 

labsletlon: 
R e m  to fresh air. I f  not breathing, give art i f ic ial  
respintion. If breathing Ir difrwult, give oxygen. fill a 
physician. 

Iogcrt Ion: 
DO NOT INDUCE VOMmNGl (live large quantiticr of 
n t c r  or milk i f  Mi labk.  Nccnr dvc anything by mouth to 
an uncansciow pc-. Oct medical attention immcdiatcly. 

Skln Exposure: 
In w of contad, immediately flush run with plenty of mtcr 
for at kart 15 mlnutu Wlrk r r m d n g  taminated clothing 
and thou. Wash clothing before r e u s e 3 l l  a physician 
immediately. 

Eye Exposurt: 
Wub eyes with plenty of n t c r  for at Iwt IS minuter, lifting 
lomr and upper eyelids occrsionaily. Ott medical attention 
immediately. 

C. TOXICITY DATA (RT@CS, 1982) 

No LDSO/LCSO inlomation found relating to normal 
rouiu of oecuplional expocure. Initation data: Skin, 
rabbit: u) mg/24II 
mJ24ll Sewre 

@ye, rabbit: 110 

Cnntml M m  
Airborne Exposure Umlta: 
- 0 S I M  Permissible E?xpocure Umit (PEL): 
2 mdm3 PA) 

-ACOiIf Threshold Umit Value (TLV): 
2 mdm3 (ceiling) 

Ventilutloa System: 
A rymm o l  local and/or gcncrrl crhaurt i s  rccomiiiciitlcd to keel  
employee cxposura below the Airbornc Erpaurc limits. h i  
clhaust ventilation is generally preferred because i t  can conlrol 
the emissions of the contaminant at i ts  source, prcvcnting - 
dispersion d It into the gcncnl work a n a .  Please refer t 
ACGil l  document, 'industrial Vcntilation, A Manual of 
Rerommcnded PncticeL', mort recent edition, lor detailr.! 

P a a O O d  RerpidorS: (NIOSII Approved) - 
I f  the TLV Is exceeded, a durt/rnirt respintor with chend l  
p&.c may be wrn, in geneni, up to ten times the TtV:&ncu 
rccpintor rupplier for limitations. Alternrtivcly, a ruppIi4 alr 
lull facepiecc mplntor or aidincd hood may be worn. 

Skln Prottctlon: 
Wear Imperv&ua proteclk clothing. including boots, glcnrrr, iab 
c a t ,  apron or rovcnlb to p m n t  ckin contact. 

Eye htrct lon:  
Use chcmkal rrfely p g d c c  and/or a full facc shield when 
rpllrhing & pibie.Contaa lenses should not be wrn when 
working witb thic malerid. 
quickdrench fadlitics in work area. 

qhe 
$ 

Maintain cyc wash fountain rnd 

and SnrrJ! i I f n f o r m a h  

Keep in a tightly c l o d  rontmincr.Pmtcrt lmm 
physical damage. Store in a cuoi.dry, ventilated arc0 away from 
m u m  of hut, moisture and incomptibiliticr. Alwap add the 
caustic to wter while stinin& never the mne.  

.................... ...,................,................e 

MO3 



Mallinckrodt 
m Y Material Safety Data 

hldllnckroclt Iiroviilcs thc iiifwniatlon eotitiiiiicd Iicreii~ in g o d  hith but 
niaker no representation aa to ita eompreheiuiveiicss or accurncy. 
Indiviclurb recclvinR thin infornlntioil muit crtcrrise their i i r l r l ~ c i i h i t  
Jutlgiiient 111 tleteriniiiing Ita alqiwprinteiienr fur I lwrticulw lnirlwse. 

Llallli~ckrodl iiiakts no rrprrstiilntluns, or wnrranllcs, tltlirr trprcss or 
I i i i~~kd,~n~rrch~nlrhll l ly.  lltntss fur I prrtlculnr purporr d i h  ruptct IO 

the Infornimllon st1 forlb hrrrln or to thr product lo whlch thr Infurniatlbn 
rtfrrc. AccordltiKly. Irhlllnchrodl wlU n 4  k rcrpalhlr fer danintrs 
rrrciltl~ig froin ust of or rrllmnrr upon lhlr Infurmallon. 

0 

$ULFURIC ACID 96% 
WODUCT I D W F I  CATION; 

Synonyms: Oil of Vitriol 

Fornula CAS No.: 7664-9>9 

Molecular Weight: 98.07 

Chemical Formula: II2SO4 

Ilaurdouc Ingredients: Not applicabk. 

a 
M N C C I  tXlRROSIVZ UQWD AND MIST 
CAUSE SEVERE BURNS FD A I L  BOW TISSUE HAY B?! FATAL 
II SWAflBWED. IululCvL IF INIUW. l M u u l l O N  MAY 
CAUSE LUNG DAMAGI? 

DO no( get in eyes, on skin, or on clothing. 
Do rol breathe nh. 
Keep container rkrcd. 
use only with adequate nntilrtioa. 
Wash t homum after handling. 
”hiu subrtancc i s  dassifiid as a POISON under the Fedenl Caustic 
yson Act. 
b 
-CY /FI R srm 
J 

IGall cucs call a physician. In case d rontrd, immediately 

1 t M l b c d ,  DO NOT INDUCE VOMmNOl Ghn large quantities of 
*lei. W r  g k  anything by mouth to an unconrcioUr penon. If 
hhded, l c m ~ v e  to fresh air. I f  nol breathing, give artificial 
nspinlion. I f  breaihing is dilfiiult, give oxygen. 
SEE SECIlON S. 

DOT Hazard Class: Corrosive Material 

h skin or cycr with plenty d water for at b t  1S mlnutu. 

-ON1 P u  

Appearance: Colorless, oily liquid. 

Odor: Odorless. 

Solubility: Infinite @ WC 

Boiling Point: ca. 3WC (JWP) 

Melting Fdnl: ca. -14% (6.0. 

Vapor Density (Air- I): < 0.3 @ 2YC (WF) 
Vapr  Preuuk (mm 116): I @ 146T(ZJO”i$ 
Evaporation Rate: No information found. 

- 2  F l m ~  nd Erd&n Inkrmr l lon 

Flrt: 
Not combustible, but substance is a strong oxidizer and i ts  heat 
o l  reaction witb redudq agents or combuslibla may UUK 

ignition. Reacts with mat  metals releasing flammable, 
potentially crplorhn hflmgcn gas. 

Specific Gravity: 1.64 b1 

Exploslon: 
Not combustibk, but rubctancc i s  a strong oxidizer and its heat 
of reaction with reducing agents or combuslibla may cause 
ignition. 

Flre Extlnplshlng Mcdlr: 
Dry chemkrl, form or erfbon dioride. Water spny may be used to 
keep fire cxposcd containen cod. 

Speclsl lafonnr!loa: 
In the event of a fire, w a r  lull protective clothing and 
NIOSII-approwd selfataincd breathing appratur with full 
facepiece opcnlcd in the pressure demand or other positive 
pressure mode. 

-ON3 ReprL l v l l v  D U  

Stablllly: 
Stable under ordinary conditions of use and stongc. 

ilrzardous I)ecomporltloo Products: 
Toxic fumu o l  oxides of sulfur. Will 1 u c t  with water or ctcain 
to pduce  toxic and cornrive fumu. Racu with urbonrtcs tu 
genentc arbon dioxide gas, and with cylnidu and rulfides to 
form poisonous hydrogen cyanide and hydrogen sulfide 
respectively. 

I Iaurdour Polymcrlu Ilon: 
Will not occur. 

Incorn pa tibllltlcr: 
Water, bases, orynie material, halgnc, metal rcetylides, 
odda a d  hydrides, slmg oddWng and redudnt agents and 
many other reactive substancu. 

Dike and ewer laldng or spilled liquid with did, 
vcrmkulitc, kitty-litter or ocher her (  abrorknt. Covrr 
spill with sodium bicarbonate or rodr u h  and mix. Clan-up 
personnel q u i r e  protenivc clothing and respintoy 
protection lmm n p o ~  and mists. Ncutnltcd v u t e  may be 
containerized and dicpoud in a RCRA approved waste disposal 
facility. Flush a m  d spill with dilute rod. u h  solution and 
d h r d  to sewer. 

Reportable Quantity (RQ)(CWA/CERCIA) : IO00 Ibr. 

Ensure mmpliancc with local. s t i l t  and federal regulations. 

NFPA Ibllngs: I lcal~h: 3 FI oilityr 0 Reactivity: 2 Other: Water reactive 



Elkcti (  ,e: 10-21-86 Supersedes W-05-83 
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SECI’ION 5 Ileallh llrtnrtl Inkirninllon 

E.  EXPOSURE I llEALTll EFFECrS 

I n l i n l a t i o n :  
inhalat ion produces damaging cl lccts on the mucous m c m b n n e s  and 
upper respinlory tract. M a y  cause lung edema. Symptoms may 
include i r r i ta t ion of the nose and  thmat. and labored breathing. 

Ingest ion:  
Corrosive. Swallowing can cause severe b u m s  of the mouth, 
throat, and  stomach, k a d i n g  to death. Cln cause sore thmst, 
vomitiiig. diarrhea. 

Skin Co i i l ac t :  
Corrosive. Syniptoms of redness, pain, and  s e ~ e r e  bum can occur. 

Eye C o n l a c l :  
Corrosive. Splaslies can cause b lur red vision, redness. pa in  and 
severe tissue burns. 

Clironic Exposure:  
langlcrm c r p u r c  to mist or v a p n  may cause damage to teeth. 

Amrevallon of Prc-cxlstlng Conditions: 
Pcnons w i t h  pre-cxisting sk in disorders or eye problems or 
impai red respintory funct ion may be more susceptible IO the 
cllertr of the substance. 

l l i i t a io l i o l l :  
i tcniove to l rcsh air. I f  not breathing, give art i f ic ial  
respiration. Il I i rcn lh ing is di l l icul l ,  give oxygen. (’all a 
physician. 

I i i gcs t ion :  
Il swallowed, 110 NOT induce voniiting. ( i ive large qi iai i l i t ics 
ol water or milk if available. Call a physician iii iniediatcly. 
Never give anything b y  mouth to an unconscioiis persiin. 

Skin himsure: . 
In case ol contact, immediately flush skin with plenty of water 
for at least I S  minutes while renioving cciiitaniinnted c lo l l i ing 
and shoes. Call a physician. 

Eye Exposure:  
Wash eyes 4 th  plenty of water for at least I S  niiii i i lcs, lifting 
lower and upper cyclids occasionally. Gel  mcdical attention 
immediately. 

C. TOXICITY DATA (IU’lXS, 1982) 

O r a l  rat L D S O  2140 mg/kg. l n l i a l r l i on  (iiiinca I’ig 
LCSO 18 mg/m3. 

SECI’ION 6 O c c i i n a l i n n n l  ( h n t r o l  h l e n s i i E 3  

Airborne Exposure Llndts: 
-0S i IA  Permissible Explosure Unlit (I’IX): 
I mg/m3 ~ w A ) .  
-ACGIII l h r c s h o l d  I.imil Value CI1.V): 
I nis/niJ (IWA). 

V c l l t l i r l l i o l l  syslclll: 
A systeni ol  local and/nr gciieral crt iausi is reci i i i i i i ic i i i lc i l  to keep 
eiiiployce crpsurcs  below the Airborne I kposurc  I h i t s .  l i x a l  
exhaust vcnl i lat ion is  generally prc ler rcd because i t  ran c o i i l ~ ) I  

E the eniissions of the conlani inai i l  at i ts source, prevcl i l i i ig 
dispersion ol it into the general work area. I’kase rc lcr  lo tlE 
ACGIII docuiiienl, ‘ I i iJurlr ial  Vcnti lat ioi i ,  A hlanui i l  of 6 
ttecanimended I’ractirer’, m o s t  recent eijiiioii, lor Jciails E 

2 
I ’erso i i t i l  I t esp l rn lo rs :  (NIOSII A i i i i r ovc t l )  3 

Ir the ‘I1.V is e iccedcd a full laccpiccc cl ier i i icd cariritlge 5 
respiralor inay b e  worn, in geiieral, up t o  I 0 0  h i e s  the *il.V$r the 
maximum use concentration spccilied t iy  the rcspir;ilor suliphcr, 

.whichever is less. Alternatively. a supplictl air  lull l ; l tq iece 
respirator or a i r l i i icd hwd  niay be worn. 

S k i n  F ro lec l i o i i :  
Wear i i i iperviuus protective clotliiiig. iiicliidiiip  MII IS, ~ l i i w c ,  lab  
coat, apron or ciiveralls to prcvent skin ccitiinct. 

Eye I ’ rotecl ioi i :  
Use clicniical safety gopglcs and/or a full fiire .tliicltl wlicre 
splashing is  pcmililc.Contact lciiscs slioiilil not be wor i i  wl iei i  

work ing with this niatcrii i l. 
quick-drench lacilitics in work arca. 

- 

h1;iiiitaiii cyc w;ish 1iiiitii:iiii a i d  

Store in a cool, dry, ventilatccl rtor.igc arra uitb ariil 
resistant lloon aiid g o d  draiiiage. i’rotert Iron1 Iitiyii .iI tlaitiiage. 
Keep out  of direct sunlight and away lroiii heat,  walcr, ai id 
incoi i ipal ible niaterials. D o  not wash out ro i i la iner  ai id i isc il lor 
other purpscs .  When  diluting. alwajs add  the acid to walei; inever 
add water to the acid. 

....................................... ;,....*................ 
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CAS h u k r  91-20-3 

R o t o r o ~ s  Consulted (circle): 

Mo#UQUA ?ockot W i d .  Vorschuor.p nrrck Iadox Rautdlino Q r i s  (Vol. 11) 

Toxic and Rbsardou~ satoty m u 8 1  -In Othar: 

Bad R d t b  -ok .cU 65 i o  e n  20 III...Ic.Mk of -.try and ?hpics 

aria1 ~roportios: (SJIIOIIJY: m a m h i f n ,  Tar r ,  wt. tar 1 

#hcolar U O i e t  128 -1 a Q.ric.1 PorBula --lOR' 

?bymi& Stat. solid Solmbilitf (X2Oo) 0.003 8 .oi l ing point so? 
- 

?lash miat 174OT Vapor P r o m s u r o ~ i t y  0.08 I R q  Holting Point 176'T 

specific eravity 1.12 Odor Charactoristic 0.038 WI F l r h  Lirits 

~ ~ t a b i l i t i o s  Uitric acid, stranq oxidisors, chromic .nhlrd rid. 

B i o l y i a l  ?rop.rtios: 

TLv-mm 10 DpI PSL 10 Dp. Oaor/Obor Threshold tar, mothballs 

1- 5 w p p r  - Aquatic nat/llous. 1150 mq/k. 

Rout. o t  Exposure inh, in., d o n  

0 mtagoa Carcinoqm T.ratogem 

n a d i o l o g i a l  Prop.rti.s: 



oeology and onvironront. inc. 

H A Z A R D  E V A L V A T I O U  o r  C I K E ~ I C A L S  

Chemical Nan. Bonsano Dit. 3/23/92 

Job No. UH8000 DOT NaD0fl.I. NO. 1114 

CAS Nulbor 71-43-2 

Roforonces Consultod (circle): 

AIoSfl/OS€IA Pocket Guide Vorschuoron Norck Index Hasardline Chris (Val. 11) 

Toxic and flasardous Safety Manual ACGIR Othor: 

Rad Hoalth nandbook NCRP 65 10 CFR 20 Handbook of Cheristry and Physics 

Cho~ical Proportier: (Synonyls: BOnZOl, Banzolo, Cyclohaxatriono 1 

Chemical rornula s6 Molecular Woight 1 8  

Physic81 Stat. Liquid Solubility (820) Slightly Boiling Point 176OT 

rlish Point 12OF vapor Pressuro/Donsity 75 u Frooring Point 42OT 

Spocific Gravity 0.079 Odor Charactmrirtic 4.68 ppm Fla~~.bl~ Limits 1.3-7.1% 

Incornpatabilities Strong oxidiserr, chlorino, bromino 

Biological Proportios: 

TLV-TWA 10 ppm PEL 1 ppn Odor/Odor Throrhold Aromatic 

IDLH 10O/aOS H w n  Aquatic Rat/nouso 50/24H 

Route of Exposure Inhalation, ingastion, .ye (ocular), dormal absorption 

Carclnogon fluun - suspected Toratogon Mutagon EXpOrhOnt.1 

Radiological Properties: 

Handling Rocouendations: (Personal protectivo ~ a s u r o s )  

10 p p ~  usa SCM. Us. protactivo clothing: oxcal-viton: good-neoprono, saranax: poor-butyl, natural 

rubbar for glovos. Avoid skin/eyo contact 

Nonitoring Rocomndations: 

Disposa1/wmrto Traatmnt: 

Health Hazards and ?irst Aid: 

Do not induco vomiting or qivo water or milk: got modical attontion iuediatoly, romovo to fresh air, 

givo artificial respiration i f  needad. medical attention, flush with wator, rinso/wash skin with soap 

and water thoroughly 



ecoloqy and enrfronnnt .  inc. 

B A X A R D  X V A L U A T X O 8  0 .  C R B R I C A L S  

0 Chemical R a n  Chtorium (hexavalont) Date 3/23/92 

DOT .ar/U.m. BO. Job lo. UBI000 

CAS lurk? 7140-47-3 

Biological Proparties: 

O d o r m r  Threshold 3 
TLV-'I# 0 .5  mq/r  - =a3- 
IW B/A taman Aqlmtic Ratjrl0u.e 

Route or apoaure mahalatiom, inpestion 

Carciaogra T0ratog.r Jluta9.n 

Udioloqiul  Propartie.: 

Bonitoriaq Rocoundatiolu: 
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Claeaical Po~l. __ ~C~" ______________________ __ 1101_1.1' "ipt 
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'1 .... Poiat RIA 

Specific G" •• ity 

ID~t"iliti.s 

TLV-'JWA 

!~ 1/. 

~¢l.It. of ll:p.¢I'Ht 

Ca reilUIjHl 

7.14 

Vapor ." •••• ro/DeDSity 
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HI. ...... 
1 .,(!3_ 

!=.ulHi~, I~,.!ti~~ 
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Roaltb .... "de aDd ri".t Aid: 

1_: ,1 •• I.",. __ uat. of wat.", iDduc •• ~tiD" i~at. -.dical att_tioa. 1_: _ .. to f" ..... ir, 

en if - .... 9, i~.t. -.dical att_tioD. Da: at ... w1tb la",. ...... ta of _t.". 

!y!p!_: Acut.: Coatact 

CJl"ODic: 

recycled paper 



~cology and onviro~ont, lac. 

K A Z A R D  E V A L U A T X O R  o r  C I I I I X C A L S  

Chomical Ram 1.2-Dichlorobonsono Date 3/23/92 

DOT N8H/U.N. NO. 1591 Job lo. UR8000 

w ~lurbor 95-50-1 

Roforoneos Conrultod (circle): 

lIOSH/OSlU Poekot Guido Vo IS chuo ron Horck Indox Has&rdlino Chris (001. 11) 

Toxic and Hasatdour Safoty U8nual ACaIH Othor : 

Rad Hoalth Hbndbook NCRP 65 10 CFR 20 Handbook of cho~irtry and Physics - 
Choiical Proportfos: (Synonyms: o-Dichlorobonrono, 0-ME 1 

ch~ricai rami. CBHIC~Z Holoculat Woiqht 147.0 

Physical Stat. liquid solubility (H20) 0.011 Boilinp Point 357' F 

r1a.b Point so r vapor Premmuro/Donrity 1 n troosinq Point 2' F 

Spociiic Gravity 1.30 Odor Charactoristic .7 ppB Fla~mablo Limits 

Incolpatabilitios Sttonq oxidisors. aluminum acids, acid fumos. chloridos 

Biological Proportiom: 

TLV-Tm so mm PEL so ppm Odor/Odor Throshold plOaS8nt, aroutfc 

1- 1000 pp. nurun Aquatic RAt/mu.. 

Rout. of Exposuro Inhalation, Inqastion, Der.l.1 

Careinoqon Toratoqen Rutaqon 

&.diOlOqiCbl ?COwttiOS: 

Wandlinq Roconond&tions: (Personal protectivo moasuros) 

Honitorinq IlOCONnd8tiOnS: 

OVA or HSu 

Disposol/Wasto Troatnnt: 

Hoalth Karords and rirrt Aid: 

IAO L IHII: soof wdical attontion: DER: Wash with soap and vator, mook modical attontion. 

symptoms : -to: nauroa, toarinq of .yes, couqhinq 

chronic: Lt VOr or kidnoy disfunction 
I 

is3 I 



ocologg .ad onr i roswnt ,  inc. 

ar.rrm I I A L V A T I O ~  O F  C ~ ~ ~ I C A L S  

chorical I a n  1.1-Dichloroothano -to 3/23/92 

Lm? lIaw/v.I. No. 2362 Job Ilo. u110000 

CAS lurk? 75-34-3 

Bio loq iu l  Proportios: 

nv-nm 100 PPI pn 100 ppm Obor/odor Threshold S v H t  

1- 4,000 ppm numa0 Aqrutic Rat/llouso 400 mq/kq 

-to of m ~ o s u r o  

c a r c b o g a  x hr8tOq.n IWtaqon 

RaUoloqiul Proportiom : 

xnbalatioai, contact,  inqostion, oyo toccular) 

nandlinq . .cowad.ttons: (Poroolul prototti*. wmmrms) 

D i 8 R O s e b h  covoralls fSar8n.x). full taco mask, ig .rnablo qlovos, respirators w i t h  Orq8nk 

cartridgoo 

Ronitoriaa I r cownda t i ons :  



ecology and environment, inc. 

B A L A P D  E V A L U A T X O B  O ?  C H E A I C h L S  

1/5/92 Choucal Uam 1,2-Dichloroothano Date 

DOT U 8 W f l . U .  HO. 1181 Job Uo. 

CAS m e r  107-06-0 2 

Roforoncos Consultod (circlo): 

~IOsR/OSHA Pockot Quid. 

Toxic and Hanardour Safoty Manual ACOIR Othor : 

Vorschuoron Horck Indox Rasardlino Chris (Vol. 11) 

Rad Iioalth flmdbook HCRP 65 10 QR 20 Randbook of Chomistry and Physics 

Chorical Proportias: (Synonyms: Lthylono dichloride, ?roon 150 

Chemical ?orrula Cl2S2Hc  locular Woight 98.96 

Physical Stat. liquid Solubility (H2O) 0 .8% Boiling Point 182.F 

rlash Point 5s.r C.C. vapor Prosrure/Donsity 87 u at 20.C Fraosinq Point -32.F 

Spocific Gravity 1.25 Q 20.C Odor Charactoristic smot Flammable Limits 6.2% - 15.68 
~ncompatabilitios oxidinors, caustics, active mtals 

Bioloqic.1 ~roportios: * 
T2lv-m 10 Dp. P6L 1 PP8 Odor/Odor Throshold 100 PpB 

IDLB 1000 ppm Rlurrs  Aquatic Rat/HOUSO ss0 .S-5 g/kp - 
Rout. of Exposure inhalation, ingostion, contact 

Carcinogen X Teratogen nutagon 

Radiological Proportios: 

Handling Rocomndations: (Personal protective uasuros) 

Organic vapor/acid gas cartridgo or S a ,  rubbor glovos, qoqglos, faceshiold, rubber boots 

Nonitoring Roconondations: 

Organic vapor analysers - continuous: explosirot0r/0~ analyser 

~ 0 ~ 1 t h  Rasardn and First Aid: 

Inhalation - romovo to irosh air: contact - flush with water: got udical attontion 

S m t O B S  : -to: Lrrit8tion. 10s. of equilibrium or consciousness, headache, nausea, 
vomiting, dry skin 

Chronic: 
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~ c o l o g g  and o a v i r o ~ ~ n t ,  i ac .  

E A X A B D  X V A L U A T I O 8  0 1  C . E I I C A L s  

Q d c a l  0.w IYothylmno Chloridm Dat. 3/23/92 

DQT IN~Do/U.R. Ro. lS93 Job lo. uluooo 

CAI -t 75-09-2 

~ f o r m ~ . s  Consulted (circle): 

Poekmt Ouido Verscbwrmn mrck 1nd.x ~ u a r d l i a o  Chris fV0l. I f )  

Toxic and Oa~ardous Safoty IlUp.1 ACaIB Otbor : 

Rad amalth Haadbook HCIP 65 i o  m 20 oudbook of Qemist- and ?bpics 

ch.ric.1 Proportiom: (Syaooymm: Dichlororntblln, HotW1.a. Dichlo?i& 1 

amrical ?ormula =2-2 Iblmcolar might 

Physical atat. Liquid lolability ( 8 2 0 )  SliqhtlY milio9 Point lO4.t 

Flash Poiot Vapor Prossurm/kP.ity 310 I Iq ??-8in9 Poiat -142.t 

Specific Oravitp 1.33 odor Charactoristic Likm chloroform I l m m a b u b l m  Limits 

1ncalp.tabilitios 

bi0loqic.l Pr0p.rti.s: 

TLV-nm 50 ppa m so0 p# odor/odor T?trmshold Swat, pleasaat/l60 ppm 

1- 5,000 ppm Buwn m a t i c  R0t/nous. 

loot. of S.posuro oral, inh, iaq. dma 



e 

a 

ecology and environment, inc. 

H A Z A R D  L V A L U A T f O l l  O ?  C B ~ U I C A L S  

CheDical I a n  Toluene Date 3/23/92 

DOT N8De/U.A. NO. 1294 Job No. uR8000 

CAS Number 108-88-3 

References Consulted (circle): 

UIOSU/oStu Pocket Guide Verschueren Herck Indax Hasardline Chris (001. 11) 

Toxic and Uasardoum Safety luaual ACOIH Othar : 

Rad Uealth Handbook W C R P  65 10 C?R 20 Handbook of Chemistry 8nd Physics 

Chemical Properties: (Sponyls: Hethyl bensene, Toluol, Phenyl nthane 

c la8 Molecular Weight 92 Chemical ?ormla ? 

Physical State Colorless Liquid Solubility ( H 2 0 )  O.O5g/lOO HtL Boiling Point 231*? 

Flash Point 4 0 V  Vapor Presmure/~.nsity 2 2 n  ?reesinq Point -139.F 

Specific Gravity 0.8669 odor Characterimtic 0.2ppD ?laruble Limits 1.3% - 7.1% 

Incoqmtabilitier 

- 
) 

Stronq Oxidhers,  U U O y  la=SOI-L02, Peroxidas, Heat 

Biological Properties: 

TLV-TUA 100 ppB PEL 200 ppm odor/odor Threshold Benrene-Like 

ID= 2,000 ppm R U Y ~  IHL TCLD - 200 PPI Aquatic 96:lOO-10 ppm Ratflouse 4000 ppm 

Route Of Kxposure Inhalation, InpeStiOn, 0.tB.l Contact, Eye (Ocular) 

Carcinogen Exporirntal Teratogen Experimental Mutagen Experimental 

Radioloqical Propertiem: 

Handling Recomndationsr (Personal protective measures) 

Impervious clothinq, Viton qlovas. faceshield respirator w/organic vapor cartridge up to 1000 PPl, 

>loo0 p m  use APR with chemical cartridge; 2000 p p r S C M  

nonitoring Recomndations: 

DIsposal/waste Treatment: 

Concentrated: incineration; dilute discharge to BuaiCip81 sewer after primary treatment, incineration 

for dilute organic mixture 

Wealth Ilasards and ?irmt Aid: 

Flush area with water and wash with soap; move to fresh a i r  if inhaled: if swallowed. do not induce 

vomiting. Contact phpsiaian imdiately. 

symptom: ACUta: Di8.ineSSr fatigue, nausea, headachm. vomiting, irritates eyes, driem skin 

Chronic: Bone  nrrow, depression, defatting of skin, dermatitis, kidney and/or livor 
damwe i f  Ingested 
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C h d u l  Demo 1.1.1-Trichloroothano oat. 3/23/92 

DOT # a ~ ~ / t t . U .  No. 2831 Job Do. U80000 

CAS Bumbor 71-55-6 

Xo$or..com Consu&tod (citelo): 

RxduEOIu Qockot Ouido Vorschuoroa Norck In&. maardlino =rim (VOl. 11) 

Toxic and llenardous Safoty lUn-1 -Ill Otbor : 

C b . r i a A  Proportiom: (Symoqms: -thy1 chloroform 

iormia cI12ai3 Iloluular m i w t  133.4 

?hysical Stat. liquid solubility (no) 0.48 boilinq point 2 0  F 

tiur hiat B/A Vapor Prossoro/Dmaa~ty 100 I rrwsiap roiat -23O r 
sp.cilic araoity 1.34 Odor Q.ractoristic 390 ppl t i r i o  umits 

1nmp.t.bilitios Stronq caustics or oxidiserm, vater 

bioAoqieal Proportiom: 

Ilonitorimq Smcormdotionm: 

OPA or IM vith tho 11.7 oV probo. 

DisposaA/luto Troatwnt: 

Boalth Wards and First Aid: 

f l  I I-: aook M e a l  attomtion proqtly: W.: wash vi th  soap aad -tor. 



l I ecology and environment, inc.  
! 

H A Z A R D  L V A L U A T I O U  O ?  C E E l f C A L S  

Data A p r i l  13. 1989 

Job l o .  YO 1900 

Chomieal lama Vinyl Chlorida 

DOT lamm/V.l. No. 1086 

CAS Numbor 

ROfarOnCa8 Conrultad ( c i r c l a ) :  

IIOSH/OSRA Poekat Quida Va c8chU.r.n Marck Indax Hasardliaa Chri8 (Vol. 11) 

Toxic and Iasardour Safety Wlaual ACGIH other: 

Rad Haalth Handbook NCS? 65 10 CrR 20 Handbook o f  Chamistry and Phyricr 
~ 

Chamical Propartias:  ( S y I k O I t p 8 :  Chloroathylana, VC, Chloroothana 1 

Chemical Formula c H CL H o ~ o c u ~ ~ ~  U ~ i q h t  62.5 
-2-1 

Dhy8iC.l S t a t e  Colorla88 988 s o l u b i l i t y  ( H 2 0 )  l a q l i q i b l a  Boiling Point 7 V  

r1a.h point  -ioa.r Vapor ~rassura/Dan8i ty  2580 n rraasinq Point - 2 4 5 V  

Specific Q r a r i t y  0.9121 Odor  C h 8 r a C t ~ t i l t i C  4100 PP. ? l a n a b l a  L i B i t 8  3.6% - 33% 

Incorpa tab i l i t i a8  Strong o x i d b o r s ,  s t rong ba8.8, i ron ,  r t a a l .  coppar. Qaroxida 

Biological Proportios: 

m v - m  1 PPI PUI 1 PBm Odor/Odor Thrashold Odorlas8 9.8. 8wa.t 

Aquatic R.tflOU8. IDW 500 ppB HUBUb 

Route of Sxpo8ura Inh 

Carcinopan Huun Taratoqon Mutagen Suspoct 

Radiolopica1 Proporties:  

P I D  1082, rfD 



ocolopp and onvrrownt.  iac. 

Ch.Bic.1 MI. xy1.n. 3/33/91 

DOT R a n / o . l I .  No. 1307 Job lo. W8000 

CAS I)ll.kr 1330-73-8 

nofaranems Coamultod (circle): 

aIol./oIu ?ockat  Ouido Ve rm ehuo ?on mrck 1 d . x  Ilm8ardliao Chris (Pol. I1 

ToXiC ud 8asardoum Safety m-1 - 0th.r: 

Rad Uaaltb Ilandbook ma? 65 i o  m zo H u d b o o k  et C h a i m t r g  and ?bysics 

Cbmdcal Proportiom: (Symoayn: Diwthglb~~Uoao.  -101 ) 

nol.ell1.r uaigbt 106 C.H1O Q d c a l  ?ormula 

Physical Stat. colorloss Ligoid Solmbilitp (120) boiling point 29Z.F 

Flamb Point 77.? vapor ?r..sur./D.nsity 3 .7  rr.rsinq point -12.t 

sp.citic aravity 0.86 odor Charactoristic 0 .1  m I1-b L i r i t m  1.0% - 7.01; 

f n c o ~ t a b i l i t i o s  Stronq oxidhats ,  stroaq acid, haat, prorid. 

Dioloqieal Ptoportios: 

TLV-nm 100 PPI m 100 ppm Odor/Obor Zhroshold A r o v t i c  

IW 1.000 ppB .our IBL ra 0-200 ppm -tic IUt/lloumo pp/ 

namdlirq IIKo.wnd.tioas: (hrmolul protoctiro ra.urom) 

Imroiou clothinq, PVC qlows ,  tacomhiold, aroid prolonqod contact. &spitator u/orqaaie Vapor 

cartrid.. up to 5,000 DPI: >10,00@ ppm Us. SCmA 

nonitorin9 Ibcor*ndatioa.: 

Disrposal/Y.mto TroaCwnt: 

OIU mt-rd 29 CI. 1910. 106 applios 

Ioaltb mmurb. .ad ?irmt Aid: 

4 Skin - m h  ulmoap Md wetar: m s  - f lash u/vatart r m w  t o  tr-h air i f  01.re01. 
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Group/Site Nos.: A/1 
Site Name: Landfill 
Revision No.: 2 
Date: 6-22-92 
Page No. : 3 of 11 

Section 3.0 -- Project Summary 

Vork Plan Group: A 

Site No.: 1 
Site Name: Sanitary Landfill 
Site Description: A complete site description and history are presented in 

Sections 2.0 and 3.0 of the attached work plan. 

Phase I - Field Screening 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance - X Eabitat/Biota Survey 
X ANu/OVA Surface Emission Survey - X Asbestos Survey (in Rubble) 
- .  
X Radiation Survey - - X Hydrologic Assessment 

Geophysical Survey (check all that apply): 
- X Electromagnetic Conductivity: - Ground Penetrating Radar 
- X EL31 - X EM-34 - Seismic Refraction 

- X Magnetometry - Seismic Reflection 
- Very Low Frequency 

Analytical Screening (check all that apply): 
- Field Analyses : 
- Soil Headspace Analyses: Planned Number of Samples - 
- Soil Gas Analyses : Planned Number of Samples - 
- X Laboratory Analyses: 

PLANmD IUtJmER OF SAMPLES CATEGORIES OF ANALYSES 
Surface Water - 10 - X Volatile Organic Compounds 
Sediment - 10 - X Polynuclear Aromatic Eydrocarbons 
Soil - - X Phenols 
Groundwater - 41 - Organophosphorus Pesticides 
Duplicates - 4 - Chlorinated Eerbicides 

- Carbamates 
Field Blanks - - X Pesticides/Polychlorinated Biphenyls 
Rinsate Blanks - - X Total Recoverable Petroleum Eydrocarbons 
Other 

Trip Blanks - 

X Metals - - 
- Gross Alpha 



Graup/Site Wos.: A/l 
Site Name: Lsndf ill 
Revision No.: 2 
Date: 6-22-92 
Page No.: 4 of 11 

Section 3.0 -- Project S u m a r y  (Continued) 

phue I1 - Charrcterization 

p L d R I g D ~ O P s I I l I p I % s  

28 
23 Biota: Trip Blanks - 18 

Field Blanks - 6 
Groundwater - 50 Fauna - Rinsatc Blanks - 18 

1 

Surface Water - 20 Air - Duplicates - 

Soil - 206 Flora - 
- Sediaent 

Preservative 
Blanks - 

CA- OF AaALTsBs 
- X Purgeable ArOMtiCS - X Herbicides 
- X Purgeable Ealocarbons - X Pesticides 

- X BaseINeutral Extractables - X Polychlorinated Biphenyls 
- X Acid Extractables - X Total Recoverable Petroleum 

- Polynuclear Aromatic Hydrocarbons - X Hetals 
- X Dioxins - X Cyanide 
- X Organophosphorus pesticides - X Sulfide 

Hydrocarbons 

Additional analytical categories are identified belov: 

- X Gross Alpha 
X Gross Beta 
x Gamma scan 
- 
- 
- X Total Organic Carbon 
- X Hardness (vater only) 
- X Alkalinity 
- X Total Suspended Solids 

(water only) 
- X Total Kjeldahl Nitrogen 
- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 
- X Dissolved Oxygen (in field) 

X 5-day Biological Oxygen Demand 
X Chemical Oxygen Demand 

X Percent Moisture 
X Grain Size 
- X BTUContent 
X Ash Content 
X Total Organic Halogens 

- 
- 
- x PH 
- 
- 

- 
- 
- X Sulfur 
- X Ignitability 
- X Cation Exchange Capacity 
- X Permeability 



GroupISite Nos.: A/1 
Site Name: h d f  ill 
Revision No.: 1 
Date: 11-1-91 
Page No. : 5 of 11 

Section 4.0 -- Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. 
are listed below: 

Site-specific designated personnel and their responsibilities 

Site Hauager: 
TeadTask Leader(s): To Be Determined 
Field Support Personnel: 

Biographies for those 
GQAPP are included in 

personnel listed above which are not included in the 
Appendix A of this document. 

Section 5.0 - WQC Objectives for Heasurement Data 

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

Procedures 



Graup/Si tc Ras. : A/l 
S i t e  Name: Landfill 
Revision No. : 2 
Date: 6-22-92 
Page No.: 6 of 11 

Analyte Media MthodNo. A P C 

w r a t o r y  screening a p e s *  
Volatile Organic Compounds S/V 
Pdpnuclear Aromatic 
Eydrocarbons s/v 

Pesticides s/v 
Polychlorinated Biphenyls S/V 
Total Recoverable Petroleum 
Eydrocarbons s/v 

Phcnols s/w 
Arsenic s/v 
C 8 h i u m  SIV 
Chromium S/V 
Copper s/v 
Lead s/v 
Nickel s/v 
Silver s/v 
Zinc s/v 
tboratory &alyscs 

Gross Alpha 
Gross Beta 
e8ma scan 
TCL Purgeables + xylene 
TCLBNAS 
lTL Pesticides 6 PCBs 
Total Recoverable Petroleum 

Dioxins 
Organophosphorus Pesticides 
Herbicides 

Bpdrocar bons 

TAL He tals : 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
calcium 
Chromium 
Cobalt 
Copper 

s/v 
s/v 
s/v 
s/v 
s/v 
Sill 

s/v 
s/u 
s/v 
s/v 

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

N/H N/H N/H N/H 

N/H N/H N/H N/H 
N/U N/H N/H N/H 
N/H N/H N/H N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H N/H TBD 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 

EPA 900.0 N/H N/H N/H N/H 
EPA 900.0 TBD TBD TBD 
EPA 901.1 TBD TBD TBD 
EPA 82401624 N/H N/H N/H N/H 
EPA 82701625 N/H N/H N/H N/H 
EPA 8080/606 N/H N/H N/H N/W 

EPA 418.1 N/H N/H N/H N/H 
EPA 8280 N/H N/H N/W N/W 
EPA 8140 N/H N/H N/H N/H 
EPA 8150 (Hod)/WB N/H N/H N/H N/H 

EPA 6010 
EPA 6010 
EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

N/H 
N/H 
N/W 
N/H 
N/H 
N/H 
N/H 
N/H 
N/U 
N/H 
N/H 

N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/W 
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/H 
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Aualyte Hedia Method No. A P C DL 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Seleni um 
Silver 
Sodium 
Thallium 
Tin 
Vanadium 
Zinc 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
SIW 
s/w 

Cyanide s/w 
Sulfide SIW 
TOC s/w 
Hardness. W 
Alkalinity W 
Total Suspended Solids W 
Total Kjeldahl Nitrogen s/w 
Nitrogen-Ammonia s/w 
Orthophosphate Phosphorus s/w 
5-day Biological Oxygen 
Demand W 

Chemical Oxygen Demand W 
PH - w  
Percent Moisture S 
Grain Size S 
BTU Content S 
Ash Content S 
Total Organic Halogens S 
Sulfur S 
Ignitability s/u 
Cation Exchange Capacity S 
Permeability S 

EPA 6010 
EPA 7421 
EPA 6010 
EPA 6010 
EPA 7471/7470 
EPA 6010 
EPA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 7870 
EPA 6010 
EPA 6010 
EPA 9010/335.2 
EPA 376.1 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

sn 5210 
EPA 410.4 
EPA 150.1 
ASTH D-2216-80 
ASTH D-422-63 
ASTH D-2015-77 
ASTH D-482 
SW 9020 

EPA 1010 
EPA 9081 
ASTH 2430 

ASTM D-129-64 

N/H 
N/M 
N/M 
N/H 
N/H 
N/M 
N/H 
N/M 
N/M 
N/M 
N/M 
N/H 
N/M 

N/H 
N/H 
N/M 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
. N/H 

N/M 
N/ H 
N/M 
N/H 
N/M 
TBD 
N/M 
N/H 
N/H 

75-125 

N/H 
N/H 
N/H 
N/H 
N/M 
N/M 
N/M 
N/H 
N/M 
N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
N/M 
N/M 
N/H 
N/M 
N/M 
N/W 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
N/M 
N/H 
N/H 
35 

N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/M 
N/H N/H 
N/H N/H 
N/M N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/W N/H 

N/M N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
TBD TBD 
N/H N/H 
N/H N/H 
N/H N/H 
95% 100 mg/k: 

Field Parameters 
PH W 150.1 NIM N/M N/H N/W 
Specific Conductance W 120.1 N/H N/H N/H N/H 
Temperature W 170.1 N/M N/H N/H N/H 
Dissolged Oxygen W EPA 360.1 N/M N/M N/H N/H 

Notes: S = Soil and/or sediment 
W = Groundwater and/or surface water 
N/M = No Modifications from GOAPP 
TBD P To Be Determined * With the exception of Total Recoverable Petroleum Hydrocarbons and Gross Alpha, 

the laboratory screening analyses do not have EPA method numbers. 
a 
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Section 6.0 - Picldvork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP. 

Modifications to these procedures are described belov: 

No Modifications 
- 

Section 7.0 - Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 

Modifications to these procedures are described belov: 

No nodifications 

!betion 8.0 - Calibration Prondarrs and Frequency 

Calibration procedures and frequency are presented in Section 8.0 of the 
W P .  Modifications to these procedures are described below: 

No Modifications 

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 SMPP. Modifications to 
any other of the analytical procedures are described below: 

No Modifications 

e m l o p  and mvinmmrnt 
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Section 10.0 -- Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 of the GQAPP. Hodifications to these procedures are described below: 1 

No Modifications 

Section 11.0 - Internal Quality Control Checks 

Internal quality control check procedures are presented in Section 11.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 

Section 12.0 - Performance and System Audits 

Performance and system audit procedures are presented in Section 12.0 of the 
GQAPP. Specific audits planned for this site investigation are listed below: 

Audit Type Prequency/Date 

To Be Determined 
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Section 13.0 - Preveutive Wainteuance 

Preventive maintenance procedures are presented in Section 13.0 of the GOAPP. 
Hodifications to these procedures are described below: 

No Hodifications 

Saction 14.0 - Procedures Used to Assess Accuracy, Precision, and 
Capletmess of Ihta 

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 Hodifications 

Section U.0 - Corrective Action 

Corrective action procedures are presented in Section 15.0 of the G W P .  
Hodifications to these procedures are described below: 

No Hodifications 

Section 16.0 - Quality Assumnee Reports to I(mrPrrmt 

Ou8lity assurance report procedures are presented in Section 16.0 of the 
WAPP. Hodifications to these procedures are described below: 

No Hodifications 

c 9 o i  c171 [NASP)uH1101:T0393 
recycled paper 
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Appendix A -- Additional Personnel Biographies 

Personnel assigned to this site investigation whose bi-graphies do not appear 
in the GQAPP are listed below; biographies for these site personnel are 
presented on the following pages. 

- 

To Be Determined 



c-1 

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

• 

' • 

• 

APPENDIX C 

TllRBATBRBD AND ENDANGIRBD PLOllA AND FAURA 
ASSOCIATED VITB HAS PENSACOLA 
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b Status 

Bas. FGIWIC usm 
Scimntitic maw Conon Wamo statusa ( o r  ?M) Habitat 

Pxsmca 

Aciponsa r oxyrhynchus 

Ammocrypt. asprolla 

Ethoostoma histrio 

?undulus jonkinsi 

L.pisost.us spatula 

Noxostora carinatw 

up.1nTcL.s N D  BrPTfLEs 

Alligator mississippionsis 

carott. cacotta cacotta 

Chelonia mydas mydas 

Dormocholys cociacoa 

Drymarchon corais coupori 

Ermtrocholys imbricata 

Gophorum polyphomus 

Qraptomys pulchra 

Lopidochmlys k..pi 

Ran. armolata aosopus 

~ c t o c l o r y s  tonincki 

--- 

- 

Atlantic sturgoon 

Crystal dartmr 

narloquin dartor 

Salt mrsh topminnow 

Alligator gar 

R i v o r  rodhol;so , 

American alligator 

Loggorhoad turtlo 

Groon tuctlo 

Loathorback turtlo 

Eastorn indigo snako 

Wawksbill turtlo 

Gophor tortoiso 

Alabama map turtlo 

Atlantic ridlmy turtlm 

Ilorida gophmr frog 

Alligator snapping 
turtl. 

N 

U 

U 

P .  

U 

U 

R 

n? 
n? 
n 

P 

n? 
P 

U 

n? 
P 

SR 

ssc 

T 

ssc 

ssc 

ssc 

ssc 

ssc 

T 

E 

E 

T 

E 

ssc 

ssc 

E 

ssc 

ssc 

m 2  

u R 2  

T(S/A) 

T 

E 

g 

T 

E 

u R 1  

E 

u R 2  

u R 2  

Gulf coast, ostuarino 

Frosh uator 

?rash wator 

Salt, frosh, brackish wators 

Brackish, frmsh, salt wator 

Frosh watmr 

Swamps, marshor, ponds 

Mrino ,  coastal 

Mrino,  coastal 

Harino, coastal 

Opon 'aroas noar wator 

narino, coastal 

Sandy coastal plains 

Swamps, stroams, marshos, ponds 

narino, coastal 

Sand hill couunitios 

Swamps, marshor, ponds 

14[MSPl~llOl:TO393/1881/2 

Koy at ond o f  tablo. 



U
. 

I 

~ Y
 
a 
Y

 
rl 

9 a r
l 
. rl Y

 
Y

 

0
 

Y
 

Y
 

:
 

a
 

B D
 

I
 

I
 

- 
I
 

0
 

c
 

. 
V

 
0
 

. 
Y

 
:
 

8 
r
l 
0
 

C
 
. 

0
 

W
 

c a 
. 2;1 

W
 

u 
rl 
Y

 
- 8 

. i! 
r
l 

Y
 

4
 

e
m

 

4
 

3 $
 

Y
 

a
N

 
a
 

5 

c 

:
 

rl 
Y

 
0
 

r
l 
I
 

r 
L

 

:
 

- 
Y

 
. 

Y
 

0
 

rn c 
* 

I
 

0
 
d
 

c 
H

 
P
 

c 
Y

 
rl 

21 

3 1
 

m m 
i 

m
 

c
j I! 0 i c 4 

c
 

L
 

L
. 

~ W
 

f t 4
 

Y
 

d
 

U
 

. 0 a 

I 0
 

Y
 

s a 0
 

Y
 
I
 

V
 

m
 

n
 

3 L
 

E
 

f a t d 0
 

0
 

r
(
 

Y
 

2 a 0
 

2 0
 

t 1 m
 

-
 

~ W
 

f -4 
Y

 
0
 

d
 

a
 

Y
 

a 0
 

u 0
 

Y
 

a 

:: :
 

d e Y
 
I
 

s’ I) 

a
 I L
 

Y
 

0
 

i P 0
 

c 
a
 

“I 5 

~ 8 3 f :
 

d d
 

Y
 

Y
 

0
 

Y
 

0
 

Y
 
c
 

c
 

0
 

0
 

Y
 
u 
rl 
d

 

3 0 3 4 * L
 

0
 

d
 
I
 

0
 

1 ~ Y
 

0
 
u c 0
 

Y
 

0
 

Y
 

c 
4
 

&
 

r
 

m
 

t I
 

u 
r
(
 
a 
Y

 

0
 

LI 
4
 

Y
 

P
 

t g u, t a‘ a V
 

rl 
0
 

4
 

r
l
 

Y
 

~ e
 

P
 

C
 

r
l 

Y
 
a 
4
 

V
 

Y
 

0
 

Y
 

0
 

u
 0
 

c 
rl 
P

 

B a
 

5 c
 

a
 

4
 

Y
 

Y
 

0
 

Y
 

e e =I 0
 

Y
 

I. 
e 0
 

0
 

el 

~ Y
 
. Y 4
 

c
 

r
l 
. 0 0
 
. 0 PI P Y 0

 
Y

 
0
 

Y
 

c 
4
 

e 

m
 

I
 

w 

3 0
 

e 
r
l 
b

 
. 0 W

 
rl 
:
 

t Y
 

0
 

0
 
a 
r
l 
d
 

:
 

I
 e 

0
 

r
(
 

Y
 

U
 

0
 

9 :
.
 

P Y
 



Tablo .OIPNdi. c (Comt.) 

tmmsuru 

Copria gophori 

Qlryropris gosrypina 
cruiaoana 

R.d-cock8d0d woodpck~r  

Bachm8m's w8rbloc 

Ivory-billod woodpockor 

Lmrt torn 

Wood stork 

Snail kit. 

SC8t.b boot10 

Cruiso'r goldon-8stor 

P-u 

U 

U 

U 

U 

U '  

P 

P 

R 

U 

U 

R 

U 

U 

R 

U 

I 

E 

RE 

T 

E 

E C8Vity noatr/old pin0 rt8nds 

E Woodod h8bit.t~ 

E Woodod h8bit.t~ 

C08St8l h8bit.t~ 

?COShW8tOr/C08St81 wotlands 

Froahw8tor/co8sta~ wotlands 

u R 2  

m1 

Associ8tod w/gophor toctoiso 

Coastal dunos 

-.tic h8bit8tS 

Dry, acid, s8ndy soil 

Rich, moist, sh8dy woods 

U R 2  

u R 2  Bhck, lucky soils 

u R 2  

u R 1  98nd pino-08k scrub 

U R S  Hoist,.  Woody h8bft.t~ 

14IlsAsP1UH1101:T0393/101/2 

Koy at ond o f  t8blo. 



Sciontitic U ~ M  Common I a m  
oar. F O W C  u s m  

(or FDA) s t a tur Habitat 

Sarraconia loucophylla *it.-top pitchorplant R E Opon acid bogr 

Sarracoaia Swoot pitchorplant U I V I 2  Acid bogr/mlarh pin. woods 

Stouartia ulacodnodroa Silky caM11ia U I Slopor of woodod ravines 

L 

14~~PIUBllOl:20393/11~1/~ 

Roy: 

.status or rpocior on tho AA1) ?onracola facility: 
I - Iloridont. 
I - Niprant. 
#I - Surpoctod roridont. 
? - ?o8miblo rosidont duo to availablo habitat: surooy rquirod. 
U - Wknom, rurvoy roqulrod. 
W/A .I Mot oxpoctod to occur on tho m M  Ponsacola Cacility. 

C - Cadangorod. 
t - Throatonod. 
T(S/A) - Throatonod duo to rhilarity in appoaranco. 
Ac 
UR 1 

m 1 = Uador roviow, inruCLiciont biological data availablo. 
v1 b 

bStato and Codoral status: 

- Money C O Q C O C ~ ;  not currontly lirtod or  a c ~ d i d a t o  Lor lirtiag. - Dodor roviou Lor todoral listing with rubrtantial ovidoaco indicating at loart romo dogroo oL biological vulnorability and/or 
throat. - candidat. rpocior but taxa has provoa to bo w r o  widorproad than previously boliovod and/or thoro spocior that aco not subjoct to 

ib.atiri.bi. tatoat. 
IDA - I l O r i d .  DOpattMnt Of A9LgriCUltUrO. 
MWC - Ilorlda arm0 and Frorhwator Fish Commission. 
U S M  - U.S. Fish and WildliLo Sorvico. 

Sourso: Ccoloqy and Environ~ont, Inc., 1992 aftor ?lorid. matural Aroar Invontory 19a8. 
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14.2 Phase II-Characterization 
The primary objectives of the Phase I1 field investigation are as 
follows : 

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

o To confirm and validate the contaminant distributions 
indicated by the Phase I analytical screening results by 
collecting and analyzing samples under full-scale 
CKRCLA-type U / Q C  requirements; 

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

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 1 will involve the collection of surface 
water, sediment, leachate, and groundwater samples. 
permanent, shallow monitoring wells will be installed. 
will be conducted only if warranted by the results of Phase I efforts. 
In addition, limited aquifer testing will be performed. 

Additional 
Air sampling 

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

During the Phase If investigation of Site 1, which is covered by RCRA 
requirements, at least one sample per contaminated medium will also be 
analyzed for Appendix IX parameters (40 CFR, Part 264). These samples 
will be collected from the area of highest contamination for each medium 
as determined during the Phase I investigation. Additional Appendix IX 
samples may be required depending on the extent of contamination 
de tec ted . 

D-2 
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a i l  25 3 3 n 4 n 35 A 
( 4 )  C 

Orouaduater 13 1 2 n 2 II 18 . A  
( 3 )  b - 68 8 8 1 9 1 95t13) 

14~~P1~1101:~393/942/11 
-Y: 

'Trip blanks will be analysed for Tatget compound List (TU) VOh t i h  organic corpounds only. 

b?reservative blanks will be analysed for TCL volatile organic coqousd., total recoverable 
hydrocarbons, dissolved ZQI metals, and cyanide. 
c &1d*iC81 #Uit* dr8igaatiOnS ate fOllOUS: 

A = KL volatile organic compounds plus xylene and ketones, TCL base~eotral and acid 
extractable organic compounds, TU pesticides and PQs, total tecorormble hydrocarbons, TCL 
rtals (total 1i.e.. uafiltored], and dissolved 1i.e.. Jlliporrfilteredl), cyanide, gror8 
alpha, total organic carbon, hardness (uater only), and alkalinity (water only). 

phosphorus, dissolved oxyqon '(in field), 5 6 . y  biological 0xyp.n deund (BODs), and chemical 
b - total su8penb.d solids, total Kje16.hl nitrogen, a m n i a  nit-, orthophosphate 

0Wg.ll d0Nd (COD). 

C - pa, alkalinity, percent moisture, grain rise, BTU content, ash content, total organic 
halOg*nS, SUlfllr, iqllit.bflity, And Cation eXehNtge Capacity. 

dSpecific constituents encompassed by the various chemical group8 included within the abovrlisted 
.rulytical suites .re identified in T8bles 9-5 through 9-13 of the Generic Quality Amsurance 
Project Plan. 

Tbm a a k t  of ruples  mhoun in parenthoses will bo analysed for the aadftiorul p r m t e r r  
irrdicatod. 

1111 - U t  required. 



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 
The actual number of surface water and sediment samples, as well as 
appropriate sampling locations, will be determined pending the results 
of Phase I. 
surface water samples will be collected from the Golf Course Pond, one 
will be collected from the marshy area/Beaver Pond west of the Golf 
Course Pond, one from North Pond and two from Bayou Grande Pond. 
collection techniques will be the same as those employed for Phase I. 
It is also assumed that four sediment sample locations will be required 
in the Golf Course Pond, two in the marshy area/Beaver Pond west of the 
Golf Course Pond, two in North Pond and four in the Bayou Grande Pond. 
At each location, sediment samples will be collected from two depth 
intervals, namely, surface to 4 inches, and from 18 to 24 inches. 
Sediment samples will be collected using an Eckman Dredge and/or 
manually driven split spoops or other suitable coring devices. 

Surface Water and Sediment Sarpling 

However, for planning purposes it is assumed that two 

Sample 

At locations where known or suspected leachate seeps are identified 
during Phase I field reconnaisance surveys, samples will be collected. 
As a general rule, no more than one sample will be collected from each 
seepage area. 
Sediment samples will be collected from suspected seepage locations 
,which are inactive or dry. However, potential instances of overland 
flow, ponding, discharge to surface water bodies, and multi-phase 
liquids may present a need for the collection of multiple samples. 

Liquid phase samples will be collected from active seeps. 

14.2.3 Soil Sampling 
Composite surface soil samples will be collected from landfilled areas. 
For planning purposes, a total of five samples are assumed at locations 
based on the Phase I soil sample results. Each sample will consist of 

D-4 
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five aliquots and be collected and composited similarly to the Phase I 
soil samples (see Section 14.1.3.1) and in accordance with Section 6.6 
of the GQAPP. 
with Section 6.10 of the G W P .  

Equipment decontamination will be performed in accordance 

Soil samples will be collected as part of the shallow monitoring well 
installation, described below in Section 14.2.4. At each location, 
samples will be collected from two composite intervals; surface to 5 

feet and from 5 feet to the water table. Where the water table is 
observed to occur within 5 feet of the surface, only one sample will be 
collected. 
sampling device during well drilling. All sampling, coqmsiting, 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. 

The soil samples will be collected using 8 split-spoon 

For planning purposes, two soil samples are assumed at each well 
location. 
well locations in Phase 11, thus a total of 20 soil saaples is 
tentatively projected. 

The folloving Section 14.2.4 assumes ten shallow monitoring 

14.2.4 Shallow W t o r i n g  W e l l  Installation and Development 
The actual number and locations for shallov monitoring vells to be 
installed in Phase I1 will be determined based on Phase I findings. 
planning purposes, the number of permanent shallov monitoring wells to 
be installed is ten. All shallov wells will be constructed of two-inch 
PVC, and bracket the water table with 10 feet of screen. To investigate 
the.potentia1 for groundwater contamination by "sinker" solvents at Site 
1, several wells will also be installed to greater depths during Phase 
11. For planning purposes, three deeper wells will be installed to a -  
corpletion depth of 40 feet. 
be clustered with shallow monitoring wells in order to enable 
determination of vertical hydraulic gradient. 
installed utilizing hollow-stem auger techniques and in accordance vith 
Sections 6.7 and 6.10 of the GQAPP. 

For 

Each of these deeper monitoring wells vi11 

The wells will be 

C '3 0 .I 7 8' D-5 



Depending on the results obtained during Phase I, delineation of the 
extent of shallow groundwater contamination may be possible during Phase 
I1 by the installation of a few monitoring wells in addition to the 
number proposed. 
monitoring wells will be installed during Phase I1 in order to expedite 
the overall investigation schedule. 

When and where possible and/or practical, additional 

14.2.3 Groundvater Sarpling 
Groundwater samples will be collected from the estimated 13 newly 
installed permanent wells, shown on Figure 14-2. The purging and 
sampling of wells will be conducted in accordance with Scetions 6.8 and 
6.10 of the GOAPP. 

14.2.6 Hydrologic Assesslent 
Well head elevations will be surveyed for all newly installed monitoring 
wells and water levels will be measured in all wells. Surface water 
staff gauges will be monitored during the investigation and the 
elevations will be recorded. 

Limited aquifer testing will be conducted on all newly installed and 
existing monitoring wells. These will consist primarily of performing 
short-duration specific capacity tests during development of the newly 
installed monitoring wells and slug or specific capacity tests on the 
existing monitoring wells. 
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 with 
well development is that the test itself does generate additional 
potentially contaminated water which requires disposal. 
does not generate any potentially contaminated water. 

Slug testing 

Physical and chemical aquifer data collected during Phase I1 will be 
evaluated to determine lateral contaminant migration characteristics. 
plan for deep well installation will be developed based on the findings 
of Phases I and 11. 
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14.2.7 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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