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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 Soil North of Building 648 
(Site 31) located at the Naval Air Station (NAS) in Pensacola, Escambia 
County, Florida. 
Environment, Inc., (E C E) for the Southern Division, U.S. Navy, Naval 
Facilities Engineering Command, under Contract No. N62467-88-C-0200. 
The work plan has been developed based on information and file documents 
provided by the Navy and on information gathered by E 6 E during 
preliminary site inspections conducted in January 1989. 

This work plan has been prepared by Ecology and 

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

Phase 
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o Efficient identification of those sites 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 remedial alternatives, which, in 
turn, allows critical parameters necessary to the evaluation of 
these alternatives to be incorporated into the analytical program 
in later phases of the investigation. 

It is anticipated that 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 
Response, Compensation and Liability Act (CERCLA) Remedial Investiga- 
tion/Feasibility Study (RIIFS). For simplicity, the investigations for 
all NAS Pensacola sites will be referred to as Contamination Assessment/ 
Remedial Activities Investigations. 
gations that do not require study beyond Phase I1 will be incorporated 
into a Contamination Assessment Report. If appropriate, these sites 
will be recommended for No Further Action. The final results of site 
investigations that require work beyond Phase I1 will be incorporated 
into a Remedial Investigation Report, which will provide all the infor- 
mation necessary for the development and completion of a Feasibility 
Study (FS). 

The final results of site investi- 
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2. SITE DESCRIPTION 

Site 31 (Soil North of Building 648)  located north of Building 648,  west 
of Murray Road, and adjacent to both, is a 100- by 200-foot unpaved area 
characterized by well-drained sandy soils. As shown on Figure 2-1, 

Bayou Grande is located approximately 1,300 feet north of the site; 
however, the nearest surface water body is a small creek 800 feet south 
of the site (U.S. Geological Society [USGS] 1970a). The topography at 
the site and immediate vicinity is generally flat with land surface + 

elevations ranging from 25 to 28 feet above mean sea level (MSL; USGS 

1970a) .  North of the site is a large, tree-covered park area (see 
Figure 2-2). Immediately west of the site is a covered storage area and 
Building 693, and approximately 400 feet west of Building 648 and Site 
31 is the A.C. Read Golf Course. Site 31 is located approximately 500 
feet northwest of NAS Pensacola sites 25 [(Radium Spill Area)] and 27 
[(Radium D i a l  Shop Sever)]. 

The site area is enclosed by an iron and concrete fence. At the time of 
the E & E initial site reconnaissance, the following were within this 
enclosure: a temporary storage trailer, located near the northwest 
corner of Building 648;  several 55-gallon drums, located near the center 
of the site; and a monitoring well (GMl), located approximately 20 feet 
north of the northeast corner of Building 648 (Geraghty and Miller 
[G &I M] 1984) .  

Monitoring well GM1, installed by G & M in 1984, is screened from 23.8 
feet to 26.3 feet [below land surface (BLS]; see Figure 2-2). 
Monitoring well GM2, installed at the same time, is located on Site 27 
approximately 700 feet east of Site 31 and is screened from 17.7 to 20.2 
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feet BLS; G & H 1984). NAS Pensacola supply well (Well No. 2), located 
approximately 1,300 feet southwest of the site, is screened from 110 to 
160 feet BLS and the well casing is 24 inches in diameter terminating in 
a 12-inch diameter screen (Uilkins -- et al. 1985). 
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3. SITE HISTORY 

Building 648 has been used for painting operations since 1949 (Naval 

Energy and Environmental Support Activity [NEESA] 1983). Until 1973, 
paint waste and spent paint thinner were discarded in the unpaved area 
north of the building--Site 31. Over the 24-year period, an estimated 
20,000 gallons of waste paint thinner and paint, as well as an estimated 
8,600 gallons of paint sludges removed from water well paint booths, 
were poured directly onto the ground adjacent to Building 648. 
and thinners that were commonly used by the Naval Aviation Depot (NADEP) 
included: cellulose nitrate lacquer, zinc chromate, nitrate dope, 
acetate dope, "day-glow," epoxy, enamel, lacquer thinner, toluene, and 

Paints 

M-T-6096 (NEESA 1983; G & M 1984). 

In June 1983, an Initial Assessment Study (IAS) of 29 potentially 
contaminated sites was completed by NEESA at NAS Pensacola. 
not included in this study; however, at a meeting with the Florida 
Department of Environmental Regulation (FDER) in November 1983, this 
site, along with three others, was added to the list of sites included 
in a Verification Study conducted by G & M in 1984. 

Site 31 was 

In July 1984, G & M completed the Verification Study of 18 sites, 
including Site 31, at NAS Pensacola. 
GH1 was installed on site and monitoring well GM2 was installed 
approximately 700 feet east of Site 31 on Site 27. 
groundwater from well GM1 revealed low levels of five volatile organic 
compounds (VOCs): methylene chloride at 2.1 ug/L; 1,l-dichloroethene at 
0.1 vg/L; chloroform at 4.6 ug/L; l,l,l-trichloroethane at 1.7 pg/L; and 
tetrachloroethene at 0.4 pg/L. 
revealed some of the same contaminants at comparable concentrations: 

During the study, monitoring well 

Analyses of the 

Analyses of groundwater from well GM2 
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chloroform at 3.7 vg/L; l,l,l-trichloroethane at 2.5 vg/L; 
tetrachloroethene at 0.6 vg/L; and 1,2-dichloroethane at 29 vg/L (see 
Table 3-1). 
groundwater flow suggest that the VOC contamination found at Site 27 may 
have originated at Site 31. 
vertical extents of contamination, G & M recommended the installation of 
three additional shallow monitoring wells east of the two sites near the 
drainage ditch, and the installation of a deep well next to GM2. 

According to G 6 M 1984, the direction and rate of shallow 

To further define the horizontal and 

During a subsequent Characterization Study (G 6 M 1986), two of the 
recommended shallow monitoring wells (GM55 and GM58) were installed 
approximately 1,600 feet east of Site 31 near the drainage ditch, and 
the recommended deep well (GM54) was installed near well GM2 on Site 27. 
Shallow wells GM55 and GH58 are screened from 23.5 to 26 feet BLS and 23 
to 25.5 feet BLS, respectively. The deep well, GM54, is screened from 
109.5 to 114.5 feet BLS (G & M 1986). Analyses of the groundwater 
samples collected from monitoring wells GM54 and GM55 did not reveal any 
VOC contamination. However, l,l,l-trichloroethane was detected at a 
concentration of 8 vg/L in the groundwater sample from monitoring well 
GM58. 

- 
Groundwater samples collected from monitoring wells GM1 and GM2 during 
the Characterization Study (G & M 1986) exhibited significantly fewer 
contaminants at lower concentrations than during the previous sampling 
effort in 1984. 
GH1 did not exhibit any VOC contamination, and groundwater from 
monitoring well GM2 was found to contain 3 vg/L of trichloroethene 
(G & M 1986; see Table 3-1). G & H (1986) stated that water level 
elevations indicated a north-northeasterly groundwater flow, differing 
from the easterly flow estimated in the Verification Study (G & M 1984). 
A more accurate determination of groundwater flow is needed for the 
site. 

During the 1986 study, groundwater from monitoring well 

An additional study was conducted in the site vicinity in 1988, 
apparently in an attempt to eliminate the site from consideration as a 
hazardous waste site, which would allow NAS Pensacola to proceed with 
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G, 
I w 

~ ~~ 

Monitoring Well Number 

Compounds Detectbd GI¶-1 GI¶- 2 OM- 5 2 GI¶-54 on-55 GM- 5 8 
(EPA Methods 601 and 602) vs cs vs cs vs cs vs cs vs cs vs cs 

Methylene chloride 

1,l-Dichloroethene 

Chloroform 

1.2-Dichloroethane 

1,l.l-Trichloroethane 

Trichloroethenb 

Tetrachlorobthbno 

Trans-1.2-dichloroethenb 

Vinyl chloride 

2.1 

0.1 

4.6 

1.7 

-- 
0 . 4  

I 

-- 
3 . 1  

29 

2 . 5  

5.2 

0.6 

e 

-- 
I 

-- 
e 

UA 

UA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

UA 

UA 

NA 

NA 

NA 

UA 

NA 

~ 

NA 

NA 

UA 

NA 

UA 

NA 

NA 

NA 

NA 

Key: 

VS = Verification Study ( 0  c bl 1 9 8 4 ) .  
CS = Characterization Study ( 0  c H 1986). 

-- = Not present above detection liaits. 
NA = Not Applicable - wells were not installed at this date. 
[Source: Ecology and Environment, Inc., 1992.1 



the construction of a proposed building. 
and Restoration Program (NIRP), ERM-Southeast, Inc., (ERH) was retained 
by the Southern Division Naval Facilities Engineering Command 
(SOIJTHDIVNAVFACENGCOM) to complete a site investigation for Site 31 at 
Building 649. 
samples collected during the ERM investigation. 
by this investigation (shown in Figure 2-2) is immediately north of 
Building 648. However, the E M  report locates the site north of 
Building 649. 
investigation were actually collected in front of Building 648 (Greene 
1989). Low levels of semi-volatile organics, PCB-1260, and 4,4-DDE were 
found in soil samples collected by ERM. ERM concluded that the low 
levels of contaminants present at the site posed no apparent threat to 
human health or the environment and that the planned construction 
activity should proceed. 

Under the Naval Installation 

There is some confusion regarding the actual location of 
Site 31, as designated 

According to the Navy, samples taken during the ERM 
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4. CLIMATOIAGY 

NAS Pensacola is located in an area that typically experiences a mild, 
subtropical climate. 
(approximately 30' North) and the stabilizing effect of the adjacent 
Gulf of Mexico (Uolfe -- et al. 1988). 
ranges from 55' Fahrenheit (F) in the winter to 81' F in the summer. 
Although the annual temperature range is fairly stable, actual daily 

values can be more extreme, ranging from less than 7' F in the winter to 
more than 102' F in the summer. Thunderstorms occur during 
approximately half the days during the summer months and can cause a 10' 
to Z O O  F drop in temperature within only a few minutes (Uolfe -- et al. 
1988). 

This climate is a result of the latitude 

The average annual temperature 

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

High intensity 

Evaporation rates are also highest in the summer 

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

Six hurricanes have 
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5. BIOLOGICAL RESOURCES 

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

The 

5.1 Regional Biological Resources 

5.1.1 Terrestrial 
Vegetation. The primary vegetated communities of the NAS Pensacola 
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), Eydrocotyle bonariensis (beach pennywort), Ipomoea 

north Florida coastal 

stolonifera (beach morning-glory), Coccoloba uvifera (sea grape), 
Quercus geminata (twin live oak), and the stunted shrubs species Yucca 
aloifolia (yucca), Opuntia, and Cereus. 
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 

This community type has been 

et al. 1988). -- 

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

5-1 
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pine), Quercus spp. (scrub oak species, keminata, champanii, myrtifolia, 
and inopina), Cladonia species, and Ceratiola ericoides (rosemary). 
This community type has been ranked by FNAI as imperiled statewide 
because of its rarity and because of its vulnerability to extinction due 
to some artificial or biological factor. 

three to five distinct habitats (Uolfe -- et al. 1988). 
This community type can have 

Two other community types may be found in the western portions of the 

NAS Pensacola facility. 
communities. Flatwoods vegetation occupies areas which were ocean 
bottoms in recent geologic times. Primary overstory vegetation is 
dominated by Pinus palustris (longleaf pine), Pinus elliottii (slash 
pine), and Serenoa repens (saw palmetto). Flatwoods communities also 
occupy areas of low depressions and small creeks and drainage courses, 
but the overstory vegetation is usually replaced by Taxodium ascendens 
(pond cypress), Cliftonia monophylla (black titi), Cyrilla racemiflora 
(swamp titi), and other hydric or riparian species. Open moist savannah 
areas within flatwoods are dominated by the herbaceous plants Pinguicula 
spp. (butterwort), Sarracenia spp. (pitcher-plants), Uticularia spp. 
(bladderworts), Polygala spp. (milkworts), and Drosera spp. 
(sundews; Wolfe -- et al. 1988). 

These are flatwoods and sandhill vegetative 

Sandhill communities are found in dry soils which are lower in fertility 
than flatwoods soils. The overstory of this community type is dominated 
by Pinus palustris (longleaf pine), Quercus laevis (turkey oak), 0. 
marilandica (bluejack oak), Q. stellata (post oak), and Q. falvata 
(southern red oak).  

- 
- - 

The understory is dominated by Diospyros virginiana 
The more ' (wild persimmon) and Crataegus lacrimata (Pensacola hawthorn). 

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

These habitats were 

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

In areas with relatively steep slopes, 

In gently sloping areas, the presence 

Wetland or seepage bogs are 

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

Associated species include 

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. Thirteen of these species are endangered, and seven are 
species of concern (see Appendix C). In March 1986, the Navy conducted 
a survey and found 23 species of birds on the NAS Pensacola facility. 

A literature search reveals 250 possible bird species associated 
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The Navy recorded moderate size rookeries of the great blue heron and 
found large numbers of nesting osprey in the southwestern portions of 
the NAS Pensacola facility. Because of the large number and diversity 
of habitats found around the facility and considering that the survey 

was conducted during a predominantly non-mating season, it is likely 

that there are more species of birds using the facility and surrounding 
waters as feeding and nesting sites than have been found. 

Reptiles and Amphibians. 
only four out of a possible 30 species of reptiles and amphibians 
associated with the area were identified on the NAS Pensacola facility, 
none of which are endangered. A recent check of the FNAI files confirms 

During the 1986 survey conducted by the Navy, 

that the presence of the gopher tortoise (Gopherus polyphemus) can most 
likely be found in suitable habitats on the western portions of the 

facility (see Appendix C). Most of the reptiles and amphibians that may 
be found on the facility can be expected to use the surface water bodies 
in some stage of their life cycle. 
bodies can be detrimental to existing populations of reptiles and 
amphibians utilizing that water body. 

Any contamination of surface water 

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

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

-- 

Coastal Wetlands. There are no reported coastal marshes or estuarine 
wetlands around the NAS Pensacola facility, principally along the low 
energy shores of Bayou Grande. 
saltmarch cordgrass (Spartina alterniflora) or black needlerush (Juncus 
roemarianus). 
will be conducted to determine the extent of estuarine flora and fauna. 
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Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. 
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 March 1986. 
in productivity (as compared to other Gulf coast estuaries), and mainly 
dominated by the diatoms Navicula tripuncata, Bacteriastrum spp., 
Chaetocerus spp., Thalassionema nitzschoides, and Bemiaulus spp. The 
zooplankton is primarily dominated by Calonoid copepods and benthic 
invertebrate larvae. 
samples were collected with undefined methods and only during the early 
spring. This sampling protocol does not define population fluctuations 
that are characteristic of low population abundances commonly found in 
estuaries during the summer months. Examination of the zooplankton data 
results in the same conclusions. It should be pointed out that any 
contamination entering Pensacola Bay from either groundwater or surface 

water sources may be accumulated in the invertebrate larvae that 
predominate most estuarine water bodies. 

The only existing study of the phytoplankton and zooplankton 

The phytoplankton has been characterized as low 

This study is very limited by the fact that 

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

Although no intensive benthic surveys were conducted 

FDER collected benthic samples in most of Pensacola Bay and 

FDER samples a 
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collected along the wastewater treatment plant outfall show a drastic 
drop in species abundance and diversity close to the sewage 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 within and around the turning basin. 
the Navy's data with other literature cannot be made at this time 
because their data are not given in numbers per unit area. 
Navy's data reveal that very few deep dwelling organisms reside in the 
areas around the turning basin, and a lack of deep dwelling benthic 
organisms may be an indication of a benthic community under stressed 
conditions (Luckenbach -- et al. 1988). 

A complete comparison of 

However, the 

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

Early studies of Pensacola Bay have identified 180 

(Lagodon rhomboides), Atlantic croaker (Hicropogonias undulatus), gulf 
menhaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli), 
longspine porgy (Stenotus caprinus), silver perch (Bairdiella 
chrysoura), southern hake (Urophycis floridana), inshore lizardfish 
(Synodus foetens.), gafftopsail catfish (Bagre marinus), sand seatrout 
(Cynoscion arenarius), and spotted hake (Urophycis regia; Heil 1988). 

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

In the less saline waters 

Fish population density was the highest in the more 

Moderate densities of blue crab (Callinectes sapidus), shrimp (Penaeus 
duorarum, - P. setiferus, and - P. aztecus), and oysters (Crassostrea 
virginica) have been collected throughout Pensacola Bay (Heil 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. 
Big Lagoon along the southwest portion of the facility. 

In fact, the only legal shellfishing areas 

The nearest seagrass beds to the NAS facility are located in 

Sport and Commercial Fishing. 
occurs in Escambia County, accounting for 2% of the total Florida 
landings for 1980 to 1985 (Navy 1986). 
terms of total weight was the black mullet. 
important species of finfish was the red snapper. 
commercial landing data for Escambia County for 1987 and 1988 (Heil 

1989) and found that the most important commercial species by weight 
were black mullet (24% of county landings), brown shrimp (21%), 
vermill ion 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. 
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 C E examined the 

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

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. 
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). 

Following this species were king mackerel, red drum, Spanish 

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

Between 65 and 

Shrimp, blue crab, and shellfish 
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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. 

W i n e  -1s. 
NAS Pensacola facility; most of the 13 species of mammals reported for 
the northeastern Gulf of Mexico stay predominantly in Gulf waters. 
Atlantic bottlenose dolphin (Tursiops truncatus), however, has been 
sighted regularly off the NAS Pensacola facility. Manatees have been 

sighted irregularly, with one recent sighting in the area recorded by 
the FNAI in October 1988. 
reported stranded on Santa Rosa Island, and a pilot whale (Globicephala 
macrorhynchus) was found stranded on a beach near Pensacola (Navy 1986). 

Few mammals have been sighted within the area of the 

The 

A goosebeaked whale (Ziphius cavirostris) was 

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

Threatened and Endangered Species. 
endangered species (see Appendix C) have been identified in the vicinity 
of the NAS Pensacola facility. Many rare, threatened, and endangered 
species are associated with the wetland or bog habitats found on NAS 
Pensacola. 
recorded in an inventory conducted by FNAI (1988b) of the NAS Pensacola 
facility (see Appendix C). Most of these plants were found in the area 
around Sherman Field and habitats to the west. 
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 
NAS Pensacola facility, and nesting and feeding animals on the 
facility grounds. 
the presence of threatened or endangered species and potential pathways 
of contamination to these species. 

A number of threatened and 

A total of 57 occurrences for six plant species were 

Any site remediation 

Complete biotic surveys may be necessary to determine 
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5.2 Site-Specific Biological Resources 
Site 31 is located within the industrialized portion of NAS Pensacola. 
A wooded area consisting of an altered sand pine scrub community habitat 
exists north of the site. The understory in this wooded area was 
removed during the establishment of a park area. 
unpaved, it is not expected that flora or fauna from nearby habitats 
utilize this site for feeding or as a migration corridor. 

Although the site is 
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6. SURFACE VATER EYDROLOGY 

6.1 
The NAS Pensacola facility is located on a coastal peninsula bounded by 
Bayou Grande to the north, Pensacola Bay to the south and east, and Big 

Lagoon to the southwest. 
separated from the Gulf of Mexico by Santa Rosa Island and Perdido Key, 
both of which are barrier islands. 

General Occurrence and Significance of Surface Water 

Pensacola Bay and Big Lagoon are partially 

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

There are no naturally occurring perennial streams on NAS Pensacola; 
however, there are approximately 10 naturally occurring intermittent 
streams and numerous artificial drainage pathways which include many 
stormwater outfalls. 
Bay; however, some small intermittent streams discharge into Bayou 
Grande to the north from Sherman Field and Chevalier Field (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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The discharge of surface waters into Pensacola Bay, Bayou Grande, and 
the coastal wetland areas presents the potential for transport of 
contaminants into these systems. This could have a significant impact 
on seagrass and other sensitive plant communities, as well as on shell 
fishing, recreational fishing, and swimming in these coastal zones. 
Discharges, either through the surface water or groundwater, into 
wetland areas found on site could also have a significant impact on the 
biotic communities that are dependent on those habitats. 

6.2 Site-Specific Surface Water Eydrology 
No surface water bodies occur on or in the immediate vicinity of Site 
31. 
area, is located approximately 800 feet south of Site 31. 
Bayou Grande is located approximately 1,300 feet north of Site 31 and an 
unnamed drainage ditch, which flows north to Bayou Grande, is located 
approximately 1,500 feet east of the site. A small pond associated with 
the golf course is located approximately 2,000 feet to the west. 

The nearest body of surface water, an unnamed creek and marshy 
A cove of 
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7. PHYSIOGRAPHY AM) EYDROGBOLOGY 

7.1 Physiography and Regional Hydrogeology 

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

In the eastern portion of NAS Pensacola, the bluff 

The central part of the peninsula, 

7.1.2 Regional Hydrogeology 
There are three principal hydrogeologic units of importance which 
underlie the NAS Pensacola. These are, in descending order, the 
Surficial Aquifer, the Intermediate System, and the Floridan Aquifer 
System. 
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7.1.2.1 Surficial/Sand-and-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 groundwater from wells that tap 
the Sand-and-Gravel Aquifer in southern Escambia County (Clemens -- et al. 
1989), the groundwater is classified as C l a s s  G-1 (FDRR 1988b).] 
sediments making up this aquifer belong to all or part of the Pliocene 
to Holocene Series which, in this area, consist mainly of the Citronelle 
Formation overlain by a thin cover of marine terrace deposits. 
that the Sand-and-Gravel Aquifer is contiguous with land surface and 
recharge occurs principally by the direct infiltration of precipitation, 
the aquifer is particularly susceptible to contamination from surface 
sources. In the NAS Pensacola vicinity, the Sand-and-Gravel Aquifer is 
made up of three zones based on contrasting permeabilities. 
are referred to as the surficial zone, the low permeability zone, and 
the main producing zone (Wilkins -- et al. 1985). 

a 
In this portion of Florida, the Surficial Aquifer constitutes an 

[Based on the 

The 

Given 

These zones 

a 
Surficial Zone. 

contains groundwater under water table or perched water table 
conditions. The results of numerous borings conducted at NAS Pensacola 
(G & M 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. Depth to the water table within the 
surficial zone is variable depending on location and ranges from less 
than 1 foot near surface water bodies to more than 20 feet in areas of 
higher elevation. In general, the direction of groundwater flow is 
controlled by the topography and by discharge to surface water bodies. 
Consequently, shallow groundwater in the surficial zone moves toward 
areas of lower elevation and/or the nearest surface water body. 
Overall, the surficial zone has a high permeability. Numerous aquifer 

(slug) tests and laboratory permeability tests conducted on wells in or 
sediments from the surficial zone at NAS Pensacola yielded hydraulic 

The surfic-ial zone is contiguous with land surface and 
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conductivity values ranging from 16 to 56 ft/day (G & 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. 

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 6 M 1984, 1986). 

Underlying the surficial zone is a zone of lower 
This 

At NAS Pensacola, 

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

Thus, the low 

The low permeability zone has been 

Although additional boring or 

Hain Producing Zone. 
is called the main producing zone and consists mainly of sand and gravel 
interbedded with thin beds of silt and clay. 

main producing zone is encountered is somewhat variable, ranging from 60 
to approximately 120 feet BLS at NAS Pensacola. This zone generally has 
the highest permeability characteristics due to thicker and more persis- 
tent sand and gravel beds, and is tapped by most of the major wells in 
the Pensacola area (Uilkins et al. 1985). NAS Pensacola has three 
supply wells which produce water from this zone; however, due to the 
high iron content in the water, the wells are infrequently used (G & M 

The bottom portion of the Sand-and-Gravel Aquifer 

The depth at which the 

-- 
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1986). 
located at Corry Field, approximately 3 miles to the north. The 
thickness of the main producing zone can be highly variable; however, i t  
is estimated to be up to about 100 feet at NAS Pensacola. 
data exist for wells open to the main producing zone at NAS Pensacola to 
determine direction of groundwater flow within this zone; however, the 
flow direction is assumed to be generally southward under ambient 

conditions. 
in this zone to flow toward the wells. 

The principal sources of water for NAS Pensacola are wells 

Insufficient 

Pumpage of the supply wells would locally cause groundwater 

As a result of the overlying low permeability zone, groundwater within 

the main producing zone occurs under confined or semiconfined 
conditions. At one nested well location on NAS Pensacola (east of 
Building 648), the water level elevation in a well open to the main 
producing zone is approximately 7 feet lower than that in an adjacent 
well open to the surficial zone ( G  h M 1986). This indicates that a 
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. 
known to what extent this potential exists elsewhere at NAS Pensacola. 

It is not 

7.1.2.2 Intermediate System 
The lower 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 Member of the Pensacola 
Clay and occurs at a depth of approximately 300 feet (Wilkins et al. 
1985). In general, the Intermediate System consists of fine-grained 
sediments and functions as an effective confining unit which retards the 
exchange of water between the overlying Sand-and-Gravel Aquifer and the 
underlying Floridan Aquifer System (SEGS 1986). The entire sequence is 
primarily poor to non-water bearing. However, relatively thin beds of 
sand which exist within the unit may yield small quantities of water. 
In the NAS Pensacola area, the Intermediate System is approximately 

-- 
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1,100 feet thick and is composed of the lower portion of the Miocene 
Coarse Clastics, the Upper Member of the Pensacola Clay, the Escambia 

Sand Member of the Pensacola Clay, and the Lower Member of the Pensacola 

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

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

7.2 Site Hydrogeology 
In the immediate vicinity of Site 31, the surficial zone of the Sand-and 
Gravel Aquifer occurs from land surface to a depth of approximately 73 

feet. 
installation of monitoring well GM54, located near Site 27,  indicates 
that this zone primarily consists of tan and brown, fine- to medium- 
grained quartz sand. 

surficial zone exists in the immediate proximity of Site 31 (see Figure 
2-2).  This well (GM1) has indicated that the water table in this area 
occurs approximately 14 feet BLS. Another shallow well (GM2) exists 
approximately 700 feet southeast of GH1 and is associated with Site 27. 

Based on water-level data collected from both of these wells (G & M 
1984), the direction of groundwater flow is generally to the east toward 
an unnamed creek, and the horizontal hydraulic gradient is approximately 
0.005. No aquifer tests have been conducted on wells open to the 
surficial zone in the immediate vicinity of Site 31. However, according 
to the reported results from tests on shallow wells located elsewhere at 
NAS Pensacola, hydraulic conductivities range from 16 to 57 ft/day and 
average approximately 30 ftlday. 
0 .20 ,  a groundwater flow velocity for the surficial zone in this area is 
estimated to be approximately 0.75 ft/day or 274 ftlyear ( G  & M 1986). 

The lithologic description of cuttings collected during the 

Only one shallow monitoring well open to the 

Assuming an effective porosity of 

7-5 

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



Immediately underlying the surficial zone in the vicinity of Site 31 and 
extending to a depth of approximately 105 feet, is the low permeability 
zone of the Sand-and-Gravel Aquifer. Based on the cuttings from the 
installation of well GM54, this zone primarily consists of green to 

gray, sandy, clayey silt with some shell fragments. No monitoring wells 
open to the low permeability zone exist in the vicinity of Site 31; 
however, based on the lithology, this zone would be expected to function 
as a confining or semiconfining unit restricting the flow of groundwater 
between the surficial zone and the underlying main producing zone. The 
direction of groundwater flow within the low permeability zone is 
unknown. 

The top of the main producing zone occurs at approximately 110 feet BLS 

in the site vicinity and consists of fine-grained quartz sand to a depth 
of at least 120 feet. Monitoring well GM54 is screened between 109.5 
and 114.5 feet BLS and is open to the upper portion of this zone. The 
water level elevation in well GM54 is approximately 7 feet lower than 
that in well GM2 (located 30 feet southeast of GM54), indicating a 
significant downward hydraulic gradient between the surficial zone and 
the main producing zone in this area (approximately 0.09; G & M 1984). 
Thus, depending on the vertical hydraulic gradient of the low 
permeability zone at this site location, a significant potential for 
downward groundwater flow from the surficial zone into the main 
producing zone exists. 

The direction of groundwater flow within the main producing zone at this 
site is unknown; however, a generally southward flow is expected. 
NAS Pensacola supply well (Well No. 2), located approximately 1,300 feet 
southwest of Site 31, is screened between 110 and 160 feet BLS, and thus 
is open to the main producing zone. 
Pensacola for back-up water supply only during periods of peak demand. 
However, during these periods of pumping, the direction of flow in the 
main producing zone could be affected over a large area. Insufficient 
data exist for wells open to the main producing zone to allow a 
determination of hydraulic gradient at NAS Pensacola. 

An 

This well is utilized by NAS 
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8. P R O J E C T H A N A G ~ P M  

The Generic Project Management Plan (GPMP) defines the technical 
approach and schedule as well as the qualifications of personnel who 
will be directing and performing this Contamination Assessment/Remedial 
Activities Investigation. 
applicable technical and schedule sections, as appropriate, and will 
follow E 61 E's project management guidelines (see Section 22). 

This work plan will incorporate and reference 
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9.  SITEkWAGmmTPLAN 

The Generic Site Management Plan (GSMP) defines the management 
procedures for field activities on both the site and program level. 
management and implementation of all field activities conducted as part 
of the Contamination Assessment/Remedial Activities Investigation of 
Site 31 will follow the GSMP and any updated versions. Data Quality 
Objectives (DQOs) and all applicable or relevant and appropriate 
requirements (ARARs) have been considered in developing the initial 
phases of fieldwork described here and will be updated and revised for 
any subsequent phases of fieldwork. 

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

The 

The GHSP 

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

The SSP will also identify first-aid and 

10-1 

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



11. QUALITY ASSURANCE PROJECT PLAN 

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

The SQAP will provide site-specific quality assurance/quality control 
(QA/QC) measures used to obtain accurate and precise data for all site 
investigation activities. 
investigation from development of the initial sampling plan through 
verification and reporting of the analytical results. 
procedures described in the GQAPP and SQAP will be in accordance with 
applicable professional technical standards, U.S. Environmental 
Protection Agency (EPA) requirements, and specific Navy goals and 
requirements for this project. All samples will collected, handled, 
packaged, preserved, and transported in accordance with the GQAPP and 
SQAP and with U.S. Navy and EPA procedures. 

The SQAP will address all phases of the 

All of the QA/QC 

e 
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12. AKRIAL PHOTOGRAPH ANALYSIS 

Prior to the initiation of fieldwork, E & E will examine all available 
aerial photographs of NAS Pensacola for past and present conditions, 
features, and developments which may have direct relevance to the 
fieldwork methodology. 
assembling and stereoscopically analyzing historical photographic 
imagery and topographic maps available for the site area. For the 
purpose of supporting the development of field investigation strategies, 
efforts will be made to obtain photographs of an appropriate scale that 

will allow for analysis of past and present surface conditions, 
drainage, and land use. 
activities will be analyzed to obtain information regarding the 
evolution of site features which might have affected hydrolagic 
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 

Photographs showing the history of site 

The historical perspective gained by studying aerial 
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13. UTILITIES SURVEY 

Prior to conducting any augering, boring, drilling, or excavation 
activities, E 6 E will locate all underground cables, pipes, utilities, 
or other obstructions which may become damaged or otherwise hinder 
fieldwork. 
Works and Southern Bell) will be contacted to identify the location of 
all underground utilities in the site area. In addition, E & E will 
examine available maps and documents and conduct a metal detector survey 
on site to determine the presence of any other potentially hazardous 
subsurface features. If appropriate and applicable, other surface 
geophysical techniques may be used to locate deeper obstructions not 
readily detected with a metal detector. 
underground utilities or obstructions will be marked with surveyors 
flags, day-glow paint, or by other methods as appropriate. This task 
may be conducted as part of the physical survey but will be considered a 
separate task for cost purposes. 

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

The locations of all 
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14. FIELDWORK HETBODOLOGY 

14.1 Phase I--Field Screening 
The primary objective of the Phase I field screening investigation is to 
effectively and efficiently focus the Site Characterization (Phase 11) 
and subsequent Extent Delineation (phases I11 and IV) studies. 
field screening phase will employ a variety of field investigation 
techniques, including the collection of samples for laboratory analysis. 
However, the analysis of these samples will be subject to less rigorous 
QA/QC requirements, reflecting the "focusing" objective (as opposed to a 
formal contaminant quantification objectilre) 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. 

The 

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 Site 31 
(Soil North of Building 648). 
will be used as guides in locating surface features. 
will be made regarding surface conditions, stressed vegetation, surface 
drainage patterns, and areas of staining. 

Available aerial photographs and maps 
Visual inspections 

During the reconnaissance survey, the field team will identify areas 
that present the most suitable conditions for the establishment of grid 
survey baselines. The use of a grid system as part of the Phase I field 
investigation is discussed in the following sections. 
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The reconnaissance survey team will utilize air monitoring equipment 
during walkovers of the site, in accordance with Section 6.1.1 of the 
GQAPP. In the event that any [areas with readings above background] are a 
located, the area(s) will be flagged and identified on a site map for 
future reference. 
mapped in detail and recorded in the field logbook. 

All findings of the physical reconnaissance will be 

14.1.1.2 ENu/OVA Surface Emissions Survey [and Particulate Air 

In order to identify potential source areas where volatile organic 
releases (hot spots) are occurring, a surface emissions survey will be 
performed across all unpaved areas of Site 31, using an HNu 
photoionization detector or organic vapor analyzer (OVA). 
survey, a sampling grid with 25-foot centers will be established (see 
Section 14.1.2). In addition, the sampling team will carefully record 
the location and dimensions of any areas characterized by visible 
staining and/or exposed waste materials. Detailed notes of site 
activities and current weather information will be recorded in the site 
logbook. The survey will be conducted in accordance with Section 6.1.1 
of the GQAPP. 
and readings will be recorded in the site logbook. 

. Screening] 

Prior to the 

Measurements will be made at each established grid point, 

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

The air [screening] will be conducted in 

14.1.1.3 Habitat/Biota Survey 
During the physical reconnaissance, an E 6r E biologist/ecologist will 
determine the on-site terrestrial and aquatic habitats and the 
surrounding habitats which may be affected by off-site contaminant 
migration. 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 
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populations of plants and animals. 
conducted for Site 31 as well as an evaluation of the literature 

sources. 

A habitat/biota survey will be 

14.1.2 Geophysical Survey 
Site 31 and the surrounding, local areas will require an electromagnetic 
terrain conductivity survey (EM-31) and magnetometer (Mag) survey. The 
surveys will be performed in accordance with field methodologies and 
data interpretation techniques discussed in Section 6.2 of the GQAPP. 

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 

25-foot intervals. A transit survey instrument will be used to 
establish the baselines, and a Brunton compass and tape measure will be 
be used to complete the grid system for the study area. The grid 
spacing will be based on 25-foot centers. 
will be conducted by obtaining measurements at each grid point. 

The EM-31 and Mag surveys 

The geophysical data in conjunction with other background data will be 
used to identify anomolous conditions in the site area; water table 
conditions; the location of potential subsurface contaminant plumes; and 
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 Phase I1 
monitoring well placement strategies. 

14.1.3 Analytical Screening 

14.1 3 1 
Phase I activities for Site 31 will include soil sampling, installation 
of shallow temporary monitoring wells, and groundwater sampling. 
samples will be analyzed in the laboratory for analytical screening 
parameters. 
Phase I effort to efficiently and cost-effectively focus subsequent 

Laboratory Analyses 

All 

The analytical screening program has been developed for the 
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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. 

Soil -- Soil samples will be collected at 11 locations across Site 31 
(see Figure 14-1). 
composited over 5-foot intervals ((0 to 5, 5 to 10 feet, etc.)] to the 
water table. 
approximately 20 feet BLS (G 6 M 1986), an estimated total of 44 soil 
samples will be collected. 
drill rig with 4-inch diameter solid stem augers. In those areas where 
it is impractical to use the portable drill rig, a hand operated bucket 
auger will be employed. All soil sampling and equipment decontamination 
activities will be conducted in accordance with sections 6.6 and 6.10 of 
the GQAPP, respectively. 

At each location, soil samples will be collected and 

Assuming the depth to water [across Site 31) is 

Samples will be collected using a portable 

Groundwater -- Four temporary monitoring wells will be installed across 
Site 31 during Phase I at the locations shown on Figure 14-1. The exact 
locations of the temporary monitoring wells will be determined after the 
completion of the physical and geophysical surveys. 
monitoring well will be constructed of 2-inch stainless steel casing, 
terminating in 5 feet of 0.01-inch slotted, stainless steel screen. 
Each well will be installed so that the well screen brackets the water 
table (i.e., the top of the screen extends slightly above the water 
level). Following installation, each well will be developed in 
accordance with Section 6.7.5 of the GQAPP. 

Each temporary 

Each of the four temporary monitoring wells and existing well GM-1 will 
be purged and sampled in accordance with sections 6.7 and 6.8 of the 
GQAPP. 
groundwater sampling equipment will be decontaminated in accordance with 
Section 6.10 of the GQAPP. 

All temporary stainless steel casings and screens and 
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NO. of Analytical 

Medium Samplos Duplicates Total Suite" 

soil 44 2 46 A 

4 1 5 A d Groundwater 

TOTAL 48 3 51 

No. of Dupli- Trip Fiold Rinsate Proservativo Analytical 
Uodiur Samples catos Blanksf Blanks Blanks Blanks' Total Suit.a'c 

G r o u n d w a t ~ r ~  1 1 1 1 1 1 6 B 

'Analytical suite designations aro as follows: 

A = Volatilo organic compounds, polynuclear aromatic hydrocarbons, phonols, posticidos and 
total PCBs, total cecovorablo hydrocarbons, and metals (total, unfiltered). 

B = Targot Compound List (TCL) volatilo organic compounds plus xylono and ketones, TCL 
baso/neutral and acid oxtractablo organic compounds, TCL posticides and PCBs, total 
rocovorablo hydrocarbons, TCL motals (total [ i . o . ,  unfiltorod], and dissolvod 1i.o ., 
millipore-filtorodl), cyanide, total organic carbon, hardnoss (wator only), and 
alkalinity (water only). 

bSpocif ic constituonts encompassed by the various chemical groups includod within analytical 
suite A are idontifiod in Tables 9-1 through 9-4 of the Gonoric Quality Assuranco Projoct Plan. 

CSpecific constituents oncornpassod by tho various chomical groups includod within tho 
abova-listod analytical suite B are identified in Tables 9-5 through 9-13 of tho GQAPP. 

dGroundwator samples and analytical roquiremonts shown aro for Phaso I tomporary shallow wolls 
only. 

.Groundwater samplos and analytical requiromonts shown a r e  for oxisting pocmanont wolls only. 

'Trip blanks will bo analyzod for TCL volatilo organics only. 

gProsorvative blanks will be analyeod for TCL volatilo organic compounds, total rocovorablo 
hydrocarbons, total TCL rotals, and cyanide. 
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Figure 14-1 TENTATIVE SOIL BORING AND TEMPORARY MONITORING WELL 
LOCATIONS, SITE 31 - PHASE I 
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14.1.4 Hydrologic Assessment 
All temporary and existing monitoring wells 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 31. 
Static water levels will be measured in each well to determine shallow 
groundwater flow direction and horizontal hydraulic gradient. 

14.2 Phase 11--Characterization/Extent Delineation 
This section of the Contamination AssessmentIRemedial Activities 
Investigation Work Plan--Group M (Site 31, Soil North of Building 648), 
Naval Air Station Pensacola, Pensacola, Florida, has been entirely 
revised to reflect the results of the Phase I activities proposed in the 
original work plan document (June 1990). The original version (June 
1990) of Section 14.2 of this work plan is presented in Appendix D. 
Figure 14-2 shows the actual Phase I sampling locations and location 
designations. 
presented in E & E ' s  Final Draft Interim Data Report, Contamination 
AssessmentIRemedial Activities Investigation, Soil North of Building 648 
(Site 31), Naval Air Station Pensacola, Pensacola, Florida, April 1992. 

The results of the Phase I investigation of Site 31 are 

In general, the results of E & E ' s  Phase I investigation of Site 31, 
reviewed in combination with those of previous investigations of the 
site (G & M 1984, 1986), indicated the following: 

o Significant levels of soil and groundwater contamination are 
absent across the site area. 

o The presence of generally low levels of total recoverable 
petroleum hydrocarbons (TRPHs), the primary soil contaminants 
detected, in about half the samples most likely reflects an 
ambient source. Polynuclear aromatic hydrocarbons (PAHs) were 
detected at trace levels in only two shallow soil samples, and 
phenols were detected at a low level in only one shallow soil 
sample. 

o Metals at low concentrations and the VOC chloroform (one sample 
only) were the primary groundwater contaminants detected; 
however, detected concentrations did not exceed any applicable 
primary drinking water standard. 
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SOURCE: U.S. NavJ Alr Stalkn, Pensfmla. Florida. 1987; Ecology and Envlronment, Inc.. 1991 
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Figure 14-2 PARTICULATE AIR SCREENING, SOIL BORING, AND TEMPORARY MONITORING 
WELL LOCATIONS - NAS PENSACOLA SITE 31 - PHASE I 
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In light of the Phase I results summarized above, the objective of the 
Phase I1 investigation of Site 31 is to confirm the absence of 
significant levels of on-site soil and groundwater contamination. 
full-scale RI/FS will not be warranted at Site 31. 

A 

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

o Contaminant source survey; 

o Soil sampling; 

o Installation of shallow monitoring wells; 

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

o Hydrologic assessment; and 

o Engineering survey. 

The specific scope of work associated with each of the above elements is 
described in sections 14.2.1 through 14.2.4. In developing the specific 
scopes of work, the Phase I analytical results and previous analytical 
results have both been evaluated regarding all requirements of CERCLA 
and Superfund Amendments and Reauthorization Act (SARA), as well as all 
other ARARs. For Site 31,'these ARARs include: 

Resource Conservation and Recovery Act (RCRA) ; 

Clean Water Act (CWA); 

Safe Drinking Water Act (SDWA); 

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

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

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

Chapter 17-770, FAC (State Underground Petroleum Environmental 
Response). 
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Formal, quantitative air sampling will not be conducted during Phase I1 
at Site 31 because no evidence that Site 31 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. Biota sampling also will not be 

conducted during Phase I1 because the presence of significant on-site 
contamination has not been confirmed and, therefore, potential 
contaminants of concern have not been sufficiently characterized. 
However, base-wide biota sampling will be conducted in conjunction with 
the investigation of operable units (OUs) 15, 16, and 17 (Bayou Grande 
Area, NAS Pensacola Wetlands, and Pensacola Bay Area, respectively). 

It is not anticipated that Risk Assessment or Feasibility Study 
activities will be required at Site 31. 
the results of the activities identified above, during Phase I1 E & E 
will initiate the appropriate Risk Assessment and Feasibility Study 
activities. 

However, if required based on 

If required, Risk Assessment activities will be directed toward 
identification of contaminants of concern as well as identification of 
data gaps that must be eliminated to support the eventual completion of 
a Baseline Risk Assessment for the site. If no data gaps are identi- 
fied, the Baseline Risk Assessment will be completed during Phase 11. 

If required, Feasibility Study activities will be directed toward 
identification of data gaps that must be eliminated to support the 
eventual completion of a comprehensive Feasibility Study for the site. 
If no data gaps are identified, the Feasibility Study will be completed 
during Phase 11. 

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

IRMs will only be implemented following receipt of EPA 
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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 (RI) report. 
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. 

whether additional Phase I11 assessment activities are required, or 
whether the formal draft RI report for the site can be prepared. 

This Phase I1 interim data e 
The interim data report will specify 

All Phase I investigation activities were completed in accordance with 
E & E ' s  1990 GQAPP for Contamination Assessments and Remedial Activities 
at NAS Pensacola. All Phase I1 investigation activities will be 
completed in accordance with the newly revised, updated 1992 version of 
this document. 
version of the GQAPP. 

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

14.2.1 Contaminant Source Survey 
A supplemental contaminant source survey will be performed at Site 31 to 
obtain a comprehensive understanding of potential former and/or existing 
ambient sources of TRPH contamination on site and in the site vicinity. 
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, facility-specific and/or base-wide 
activities, such as aircraft operations, may have created potential, 
low-level ambient contaminant source(s). 
work will be conducted in close communication with the facility 
Installation Restoration (IR) coordinator as the survey may need to 
access repositories and/or individuals at several locations among the 
various tenant commands. 

e 

All background source survey 

14.2.2 Sarpling and Analysis 
Figure 14-3 shows the proposed Phase I1 soil boring and monitoring well 
locations for Site 31. 
analytical requirements, including QA/QC samples, for the Phase I1 
investigation of Site 31. 

Table 14-2 summarizes the sampling and 

Tables 14-3 and 14-4 provide the specific 
rationale for each proposed Phase I1 soil boring and monitoring well 
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'Figure 14-3 PROPOSED SOIL BORING AND SHALLOW MONITORING WELL 
LOCATIONS - NAS PENSACOLA SITE 31 - PHASE II 
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Dupli- Trip Prosorva ivo Fiold Rinsato Analytical 
Modiun Sanplos* cat06 Blanks Blanks Blanks Blanks Total' suiteC* E lo. of 

Soil. 24 2 - NRf NR 1 21 A 
( 4 )  NR NR NR NR NR ( 4 )  B 

Oroundwatorg 3 1 1 1 1 1 8 A 
(1) NR lR NR NR NR (1) C 

TOTAL 27 3 1 1 1 2 3 5  
( 5 )  LOR NR NR NR riR ( 5 )  

14[lAsPJUH8000:T0483/1304/10 

Koy : 

'Tho numbor of 8anpl.8 shown in paronthosos will bo analyrod for tho additional parametors 

bTrip blanks will bo analysod for Targot Conpound List (TCLI volatilo organic compounds (VOCs) only. 

indicatod. 

Prosorvativo blanks will bo analysod for TCL VOCE, total rocovorablo potroloum hydrocarbons 
(TRPHs), dissolvod Targot Analyto List (TAL) motals, and cyanido. 

cAnalytiCal suit. dO8ignatiOnS a C 0  a8 fOllOWS: 

A - TCL VOCs: TCL baso-noutral/acid oxtractablo organic conpounds (BIOA8): TCL posticidos, and 
polychlorinated biphonyls (PCBs): TRPHs: TAL notals (total [i..., unfiltorod] and dissolvod 
1i.o ., nilliporo-filtorodl, wator only): cyanide: gross alpha, bot., and galma 
radioactivity: total organic carbon: hardnoss (wator only): and alkalinity (wator only). 

halogonr, sulfur, ignitability, and cation oxchango capacity. 
B = pH. alkalinity, poccont noi8tur0, grain sire, BTU contont, ash contont, total organic 

C = Total su8pondod solids, total Kjoldahl nitrogon (T)tW), ammonia nitrogen, orthophosphate 
phosphorus, dissolvod oxygon (in field), 5-day biological oxygon domand (BOD5), and chorical 
oxygon dound (COD). 

dSpocific constituonts onconpas8od by the various chomical groups includod within the above-listed 

'4 boring locations x 6 dopth intorvals = 24 samplos. 

fNR = lot roquicod. 

'1 oxisting woll + 2 now shallow wolls = 3 saaplos. 

Sourco: Ecology and Environnont, Inc., 1992. 

analytical suit08 are idontifiod in tablos 9-6 through 9-15 of tho GQAPP. 
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h b h  14-3 

c. 
I 
c. c-' 

Location 
Roferonco Samplo 
Number(s) Typo(s) Location Rational. 

Analyticah 
Suit.( s ) Analytical Rationale 

1 AUT Phonols and PARS dotectod in Phaso I soil A Chacactorizo full spoctrum of potontial 
boring BOOl. contaminants. 

4 

AWT 

AUT 

Confirm absenco of soil contamination 
in those areas. 

B Support potontial site remediation 
planning activities. 

A Characterize full spectrum of 
potential contaminants. 

B Support potontial site remediation 
planning activities. 

Confirm absence of soil contamination A Characterize full spectrum of 
in this aroa (not samplod during Phase I). potential contaminants. 

B Support potential sit. remediation 
planning activities. 

14[IASP]UH8000:T0483/1305/7 

Key : 

'AWT = Soil samples collected abovo water table at following intervals (BLS): 0-0.5. 0.5-2.5. 2.5-5, 5-10, 10-15, and 15-20 foot. 
bSpocific paramotors included within each analytical suite aro givon in Table 14-2. 

Source: Ecology and Environment, Inc., 1992. 



T a l .  14-4 

Location Rational. h Analytica 
Suit. ( s ) Analytical Rational. 

1, 4 SGW Confirm absonco of groundwater contamina- A Charactoriro full spoctrur of 
tion in thoro aroas. Location 1 is potontial contaminants 
hydraulically upgradiont and location 4 is 
hydraulically downgradiont. C Support potontial site rerodiation 

planning activitios. 

Key : 

:Existing well OH01 will also bo sarplod during Phaso I1 for analytical suite A parameters. 

‘Specific parameters includod within oach analytical suit. aro given in Table 14-2. 

Source: Ecology and Environaont, Inc., 1992. 

c SOW = Gcoundwator sample from shallow monitoring woll. c- 
I 
t. 
cn 



location, respectively, and for the analytical suite associated with 
each proposed Phase I1 sampling location. (Groundwater samples to be 
collected from the existing on-site well and analyzed for suite A, see 

below, are not included in rationale Table 14-4). 

The sample location reference numbers listed in tables 14-3 and 14-4 
correspond to the location numbers on Figure 14-3. The analytical suite 

designations used in tables 14-3 and 14-4 correspond to the designations 
defined in Table 14-2. 

It is proposed to sample the existing well and all newly installed wells 
for analytical suite A during Phase I1 to provide a uniform, time- 
synchronous perspective on Site 31 groundwater conditions. 
perspective will be critical to properly evaluate the groundwater 
migration pathway. In addition, during Phase I1 field activities at NAS 
Pensacola site groups A through E, soil borings, shallow monitoring 
wells, and intermediate monitoring wells will be completed at three 
background locations across the base and--together with the three 
existing on-base deep supply wells--sampled for analytical suite A. 
(Soil samples collected below the water table will be analyzed for 
Target Analyte List [TAL] metals.) These background locations will help 
provide a perspective on the on-site occurrences of potential contami- 
nants as well as aid in evaluating the impact of potential, base-wide 
ambient contaminant sources. The collection of these background soil 
and groundwater samples is discussed in the work plan for Group A--Site 
1 (Sanitary Landfill; E & E 1991). 

This 

Table 14-2 indicates that the samples from each medium will be 
analyzed for analytical suite A and also notes that trip blanks will not 
be analyzed for the full suite of parameters but only for Target 
Compound List (TCL) VOCs. 

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

Sampling locations 
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o Area of known contamination, 

o Area of potential contamination, or 

o Known or suspected area of no contamination. 

Sampling locations selected 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. Locations selected according to the third criterion are 
required to confirm that the extent of contamination has been completely 

delineated. 
of the Site 31 Phase I samples, the specific, detailed rationales 
provided in tables 14-3 and 14-4 for each sampling location meet one or 
more of the three general criteria defined above. 

Although significant contamination was not detected in any 

In order to confirm the absence of contamination on Site 31, the 
collected samples must be analyzed for all the parameters in analytical 
suite A. Finally, although not anticipated to be required for Site 31, 
to support potential remediation planning activities for the site, 
selected samples from each medium also will be analyzed for those 
parameters which directly control the viability of various remedial 
alternatives (see analytical suites B and C, Table 14-2). 

a 

14.2.2.1 Soil Sampling 
During the Phase I1 soil boring and monitoring well installation 
(Section 14.2.2.2), soil samples will be collected at four locations 
across Site 31 (see Figure 14-3). 
monitoring well will not be installed, soil borings will be completed 
using hollow-stem auger methods, and soil samples will be collected 
using split-spoon samplers in accordance with Section 6.6.2 of the 
GQAPP . 

At soil boring locations where a 

At each location, composite samples will be collected from each of the 
following depth intervals: 0 to 0.5 foot BLS, 0.5 foot to 2.5 feet BLS, 
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2.5 to 5 feet BLS, and then every 5-fOOt interval to the water table. 
For the purpose of estimating sample numbers, the depth to the water 
table is assumed to be 17 feet BLS. The 24 soil samples will be 
analyzed for the parameters indicated on Table 14-2 (see also Table 
14-3) 

The number and types of soil field QA/QC samples to be collected during 
Phase I1 were determined in accordance with Section 11.1 of the GQAPP. 

All soil sampling, compositing, and lithologic logging activities will 
be performed in accordance with Section 6.6 of the GQAPP. Equipment 
decontamination will be performed in accordance with Section 6.10 of the 
GQAPP . 
14.2.2.2 Soil Boring Completion and Permanent Honitoring Well 

Installation and Development 
Two shallow permanent monitoring wells, each approximately 20 feet deep, 
will be installed at Site 31. 
to supplement the Phase I investigation results. 

These wells will be located and designed 

Figure 14-3 shows the locations of the proposed monitoring wells at Site 
31, and Table 14-4 provides the rationale for each of the monitoring 
well locations and corresponding sampling analytical requirements. In 
order to detect the presence of any floating product at Site 31, the two 
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. These wells are expected to be approximately 20 feet deep. 

The shallow wells will be installed using hollow-stem auger methods, and 
constructed of 4-inch-diameter, flush-threaded, polyvinyl chloride (PVC) 
casing terminating in 10 feet of 0.015-inch, factory-slotted screen. 
All drilling and finished monitoring well construction will be conducted 
in accordance with sections 6.7.2 and 6.7.3 of the GQAPP. In addition, 
the Site 31 newly installed wells will be protected above surface grade 
with a steel surface casing and locking wellhead cover. 
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In conjunction with the drilling of the well boreholes, continuous 

split-spoon samples will be collected to the target completion depth of 
each well in accordance with Section 6.7.2.3 of the GQAPP. 

After installation, each of the new monitoring wells will be developed 
using a submersible pump and/or bailer in accordance with Section 6.7.5 
of the GQAPP. 
labeled, and moved to a storage area on NAS Pensacola, as directed by 
the Navy (see also Section 14.6.2). 

Development waste will be contained in 55-gallon drums, 

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

All borehole cuttings and drilling fluids will be stored in 

14.2.2.3 Groundvater Sampling 
During Phase I1 at Site 31, groundwater samples will be collected from 
the existing on-site monitoring well and the two newly installed shallow 
on-site monitoring wells (see Figure 14-3). Purging and sampling of 
each well will be conducted in accordance with sections 6.8.2 and 6.8.3 
of the GQAPP, respectively. Equipment decontamination activities will 
be conducted in accordance with Section 6.10 of the GQAPP. The number 
and types of groundwater field QA/QC samples to be collected during 
Phase I1 were determined in accordance with Section 11.1 of the GQAPP. 

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

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

14.2.3 Eydrologic Assessment 
The main objective of the Phase I1 hydrologic assessment is to further 
delineate the hydrogeologic character of the underlying aquifer at Site 
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31. 
term pump test, have been proposed for Phase I1 because it is not 

anticipated that groundwater remediation will be required at this site. 

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

The hydrologic assessment at Site 31 will include a wellhead elevation 
survey of both newly installed permanent monitoring wells; static water 
level measurements in all three on-site wells; and short-term specific 
capacity (new wells only) and/or slug tests on all three on-site wells. 

Both of the newly installed monitoring wells will be surveyed during the 
engineering survey (Section 14.2.4), and referenced to a USGS benchmark, 
in accordance with Section 6.7.6 of the GQAPP. 

At Site 31, static water levels will be measured in the existing and 
proposed on-site wells on at least four occasions: once daring 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 31. 

Limited aquifer testing will be conducted at Site 31 on all three 
on-site monitoring wells. This testing will consist primarily of 
performing short-term specific capacity tests on the newly installed 
wells that are capable of sustaining a measurable yield. 
capacity testing at Site 31 will be conducted during the development of 
the newly installed wells. The procedure for specific capacity testing 
involves measuring the initial static water level in the well and then 
withdrawing groundwater from the well at a constant rate for a 
designated period. 

The specific 

The sustained water level during pumping is then noted, and the pump is 
turned off. The water level recovery in the well is then recorded 
continuously over time until the water level equilibrates to the initial 
static level. In addition to measuring drawdown in the developing well 
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during the specific capacity testing, water levels will be measured in 
adjacent shallow monitoring wells to determine the extent to which the 
respective, monitored zones may be hydraulically connected. 

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

The procedure for slug 

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

A rain gauge will be installed at or near the site and monitored 
regularly during the fieldwork. 

14.2.4 Engineering Survey 
A comprehensive engineering survey will be conducted to accurately 
identify all site sampling locations and cultural and topographic 
features. 
both horizontally and vertically. 
aboveground structures, and improvements (such as pavement) will be 
located. 
survey (Section 14.2.1) will be incorporated into this survey. 
survey also will delineate topographic variability using contour 
intervals of 2 feet. 

All sampling and monitoring well locations will be identified 
In addition, any utilities, 

Any pertinent information found during the contaminant source 

The 

All engineering survey information will be integrated with any existing 

computer-aided design (CAD) base maps so that all updated, site-related 
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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. 

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. An IRM 

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 IRM will be developed by E & E and 
provided to the Navy and EPA. 

Rapid response will be emphasized. 

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

14.3 Phase 111--Extent Delineation 
[As noted in the beginning of Section 14.2, the objective of the Phase 
I1 investigation of Site 31 is to confirm the absence of significant 
levels of on-site soil and groundwater contamination. Consequently, i t  

is not anticipated that Phase I11 or Phase IV (see Section 14.4) 
investigation activities will be required at Site 31. However, if 
contamination is detected in the Phase I1 samples, then] Phase I11 
activities will be geared toward further delineating the horizontal and 
vertical extents of [the detected] contamination. 

14.3.1 Soil Sampling 
Soil sampling will be conducted in conjunction with any new shallow, 
intermediate, and/or deep monitoring well installations. 
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14.3.2 
Additional shallow monitoring wells may be required to further determine 
the horizontal extent of any shallow groundwater contamination detected 
in phases I and 11. 

Shallow Monitoring Well Installation and Development 

14.3.3 

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

Intermediate and Deep Monitoring Well Installation and 
Development 

The number of wells and their locations and depths are 

14.3.4 Groundwater 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 

14-3-5 Hydrologic Assessment 
All wells installed during Phase I11 will require a wellhead survey to 
obtain TOC elevations. Water level measurements will be made for all 
site monitoring wells. 
determined. Aquifer testing will be performed, as required, to 

e 
Horizontal and vertical gradients will be 

determine aquifer physical characteristics. 
contamination is found in the surficial zone during phases I and/or 11, 
the low permeability zone will be further characterized during Phase I11 
and any subsequent phases. 
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 the site. 

On sites where 

It is intended that soil sample results, 
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(14.3.6 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 will be integrated with the existing 
Phase I1 CAD base maps so that all updated, site-related information can 
be precisely and efficiently added to the base map. 
will be produced in mylar and blueline copies; the 0 file for the 
draving will be kept on diskette.] 

All sampling and monitoring 
In 

The survey drawing 

14.4 Phase IV--Extent Delineation 
[Although not anticipated to be needed at Site 31 (see Section 14.3),] 
the following tasks, if required, will be performed as a continuation of 
the effort to delineate the extent of contamination: 

o Soil sampling; 

o Shallow monitoring well installation and development; 

o Intermediate and deep monitoring well installation and 
development; 

o Groundwater sampling; 

o Hydrologic assessment; [and 

o Engineering survey.] 

14.[5] Field Quality Assurance/Quality Control 

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

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

14.[6] Decontamination and Waste Wagement Procedures 

14.[6].1 Decontamination Procedures 
All equipment decontamination procedures for Site 31 will be performed 
in accordance with Section 6.10 of the GQAPP. 

I 

14.[6].2 Waste Hanagement Procedures 
[All investigation-derived waste handling will be performed in 
accordance with Section 6.11 of the GQAPP and EPA's guidance for 
investigation-derived waste.] 
well purging and development activities on Site 31 will be discharged 
onto the ground surface away from the well or will be contained, 
labeled, and moved to a storage area on NAS Pensacola, as directed by 
the Navy. 

All water generated during monitoring 

Any excess soil auger cuttings generated by soil boring or monitoring 
well installation activities will be disposed of on Site 31 or will be 
contained, 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 other disposable materials, will be contained, labeled, and 
moved to a storage area on NAS Pensacola. 
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15. LABORATORY QUALITY ASSWCB/QUALITY CONTROL 

Laboratory QA/QC procedures are designed to ensure the accuracy, 
precision, completeness, representativeness, and comparability of all 
analytical data. Laboratory QA/QC has been addressed both in the 
GQAPP and GSMP. 
level of data quality and requisi.te laboratory QA/QC. 
discussed in detail in the GQAPP and GSMP. 

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

E & 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 RANDOHWALK 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 Dgrcy's Law. 
including transmissivity, storativity, and hydraulic conductivity 
determined from the previous phases of fieldwork. 

E & E will calculate flow 

E & E will utilize parameters 

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

- 
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18. BASELINE RISK ASSESSHE" 

As part of the Remedial Activities Investigation, a baseline risk 
assessment will be conducted to determine the level of effort required 
in the FS for remedial actions. The baseline risk assessment will 
provide an evaluation of the potential threat to human health and the 

environment in the absence of any remedial action by providing the basis 
for determining whether or not remedial action is necessary and the 

justification for performing any remedial actions. 

The 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 
effort required in the risk assessment to be conducted in the FS. 

a 

The complexity of the site will determine the 
The 

The baseline risk assessment can be divided into four tasks: 
contaminant identification, exposure assessment, toxicity assessment, 
and risk characterization. 
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18.1 Contaminant Identification 
The main purpose of this step is to screen available information on the 
hazardous wastes present at the site and to identify contaminants of 
concern to focus on in subsequent efforts in the risk assessment 
process. 
"indicator chemicals" to represent the most toxic, persistent, and/or 
mobile substances among those identified that are most likely to 
contribute significantly to the overall risk posed by the site. 
Sometimes this indicator chemical can be selected to represent a "class" 
of chemicals (e.g., trichloroethylene to represent all volatiles). 

It may be useful at some of the NAS Pensacola sites to select 

18.2 Exposure Assessment 
In this subtask, actual or potential pathways are identified, 
populations potentially exposed are characterized, and the extent of 
exposure is determined. 
helps to conceptualize the migration of contaminants from an existing 
source to an existing or potential point of contact. 
pathway may be 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, 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. 
maximum exposure scenario should be developed to reflect the type(s) and 
extent(s) of exposures that could occur based on the expected future use 
of the site. 

Therefore, as part of this evaluation a reasonable 

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

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

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

By integrating 

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 
' NAS Pensacola); 

Approximate population within 0.25 mile of the site (including 

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

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

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

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

The 

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

. 
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19. FEASIBILITY STUDY 

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

However, it is 

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

19.1 

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

Screening of Applicable Remedial Technologies 

In the process of screening 

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

Assessment of Applicable Remedial Technologies 

A discussion of the applicable 
The 

19.3 Risk Assessment 
Based on the results of the baseline risk assessment conducted during 
the Remedial Activities Investigation, E & E 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 risk analysis will include 
consideration of site contaminant toxicity, transport mechanisms, 
persistence in the environment, and impacts on human health and the 
environment. 

19.4 Development and Bvaluation of Remedial 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. 

0 

During the assembly and evaluation of the action alternatives, 

19.5 
During this task, E & E will select a single remedial action alternative 
for the remediation of the site. 
preceding task will be compared using technical, environmental, and 
economic criteria. 
environmental effects, technical aspects, the extent to which 
alternatives comply with ARARs, community effects, and other factors. 

Selection of Reconended Remedial Action Alternatives 

The alternatives assembled during the 

E 6 E will consider present worth of total costs, 
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E & E will apply these evaluation criteria uniformly to each alternative 
along with any additional criteria that may result from the Navy project 
coordination. 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. 

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

Following the Phase I investigation, E & E will prepare a Phase I 
Interim Data Report for each site. The purpose of this report is to 

summarize the findings of Phase I and provide recommendations for the 
Phase I1 investigation; the Phase I interim report will not be a formal 
report. (In general, during the proposed multi-phase investigation 
process, formal reports will be generated only when little or no 
additional assessment work appears required.) Following the Phase I 

interim report, the work plans for the Phase I1 work will be updated 
accordingly. If the results of Phase I1 indicate that no further action 
is warranted, a formal [RI] report will be produced. However, if the 
Phase I1 results indicate that additional investigation is required, the 
Phase I1 report will be produced as the Phase I1 Interim Data Report and 
will only briefly summarize the Phase I1 results and provide 
recommendations for the Phase I11 investigation. Thus, the Phase I1 
interim report will not be a formal document. 
the Phase I1 interim report, the work plans for the Phase I11 work will 
be updated. 
synthesized and presented in an RI report. 

Following production of 

[Once the Phase I11 work is complete, all results will be 

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. The TRC review comments will 
be incorporated into draft final reports which will be resubmitted to 
the TRC for final approval. The draft final report will then become 
final if no further comments are received from the TRC.] 
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Each report will be written as an independent document, complete in its 
own right, and fully supportive of the conclusions that i t  contains. 
Where appropriate, public participation issues will be summarized, as 
will 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, will be provided in a series 

of appendices. 

Monthly progress reports during all field activities will be submitted 
to keep the Navy apprised of fieldwork status and site conditions. 
Current and planned activities as well as cost tracking will be 
provided. 
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21. D0Cu)IENT 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 GPMP 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. PROJECT " A G E H E W  

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

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

Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules for phases 
I, 11, 111, and IV, respectively. Given that the scopes of work for 
Phase I1 and beyond are dependent on the results of the preceding 
phases, the project schedules for phases 11, 111, and IV are tentative. 
In addition, the length of time between phases is subject to the 
schedule in the Federal Facilities Agreement Site Management Plan 
(FFASMP). The schedule in the FFASMP will be updated yearly. 
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S I T S  S A ~ ~ T X  P L A I  

t I 
Vorsion 988 

Proj~ct Titlo: Sit. 3l-Soil North of Building 648 Profact NO.: UH8000 

TDD/Pan No.: 

Projoct Hanagor: John Barksdalo Projoct D i r . :  Gorry Gmllaghor 

Location(8): 

Proparod by: Joo ?uqitt Date Proparod: 3-20-92 

Approval by: Sybil Nowchurch Date Appt0v.d: 3-24-92 

Sit0 Safoty Officor Roviow: 

Scopo/Objoctivo of Work: 

yroundwator sampling, physical survoys, and hydrologic aesossnont. 

Proposod D8to of ?iold Activitios: Docorbor 1992 

Dato Roviawod: 

?iold activitios will includo soil sampling, pocmanont monitoring woll installation, 

Backqround Info: coRp1.t.: 1 x 1 

Docunntation/Suuary: 

Ovormll Chorical Hmrard: 

Ovorall Physical Hasard 

sorious [ I 
LOW 1 x 1  

socious [ I 
LOW I 1  

Preliminary (No analytical [ J 
data availablo) 

Modorato [ 1 
Unknown [ 1 

Modorat. [ X 1 
Unknown [ 1 

8 .  S r n / w A z r r r ~ S T I c s  

rst. Typo ( 8  ) : 

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

Char.ct.risticfs): 

rlamablo/ I X 1 
Ignitable 

VOl.til0 I x 1 cotrosiv. [ x 1 Acutoly I 1  
Toxic 

Explosive I 1 Romctivo [ X 1 Carcinogon [ X 1 Radioaetivo* [ J 

Othor : 

Physical Harards: 

Ovorhoad [ X 1 Continod+ 1 1 Bolow [ I  Trip/?all 1 x 1  
spac. Orado 

Puacturo [ 1 Burn I 1 cut [ I  Splash [ X I  

uois. [ X I  Othor: Working within foncod aroa containing drums and small shods. Vohicular 

traffic in tho sit. aroa. Hoat stross. cold stross. 

+Roquiros corplotion of additional form and spocial approval from tho Corporato 8oalth/Safoty group. Contact 
RSC or HQ. a 



Sit0 History/Doacription and Unusual Toaturas (8.0 Sampling Plan for datailod doscriptionl: 

aroa AdyAcont to north aid. of Building 648, anclosad by a chain link fonca, is tho sit0 of dumping paints and 

paint thinnora and aolvonts ovar a 24 yoar pariod, from 1949 to 1973. Groundwatar from sovoral wolls locatod 

noar tho sit. haa oxhibitad olovatad lovols of solvonts. Low lovals of motals, TRPWs, PAHa, and phonols woro 

datoctod in Phaso I soil borings. Low lovols of motals and a VOC (chloroform) war0 datoctad in Phaso I ground- 

water aamplos. 

A 100- by 200- foot 

Locations of Choricala/wastos: 

Building 648. 

Eatimatod VolU~o of ChOmiCAlS/WBStOS: App roximataly 20,000 gallons of waata paints and thinnors as woll as 

8,600 qallona of paint sludgos war. dumpod on tho ground ovar a 24 yoar pariod. 

Liquid and sludga wastos war. dumpad diroctly on tha ground adjacont to 

Cosoond 

Hydrochloric Acid 

c. ~ ~ I o n  

List Haxarda by Taak ( i . 0 . .  drum aampling, drilling, otc.) and numbor thom. (Task numbors ara cross-roforoncod 
in Soction DJ 

Phyaical Haxard Evaluation: 

1) Soil aampling - Porsonal contamination, ovorhoad, noiso, automobilas 

Emto a t .  Odor odor 
=wna of Ixpomurm Syrpt- mrmmhold Domcription 

5 PP. Inh, Ing, Con. Cor rosivo N/A Acrid 

2 )  Monitoring woll inatallation - Ovorhaad, noisa, automobilos 
3) Qroundwatar aampling - Splash, parsonal contamination, automobilos 
4) Docoatamination procoduros - Solvonts, acid solutiona 
5 )  Phyaical survoys - Slips; trip., fall., automobilos 

6) Hydrologic asaoasront - aplash, porsonal contamination, automobilas 

1 Inh, Ing, Con. Cor ros ivo 0.3 - 1 p p ~  Acrid 

Inh, Ing, Con. Cor rosivo W A  Odor 1 0.6 

Inh, Ing, Con. Corrosivo Odor la as 
~~~~ 

Sodium Wydroxido 

Isopropyl Alcohol 

b a d  

Totrachloroathana 

Chloroform 

l,l,l-Trichloroathano 

1.2-Dichloroathano 

Nitric Acid i 2 PPI 

~~~~ 

2 mg/m3 

440 ppm 

0.05 mg/m3 

5 PP. 

50 PPI 

350 ppm 

1 PPI 

Sulfuric Acid I 1 w / m 3  

Inh, Ing, Con. I Drowsiness, Haad I 7.5 - 2 0 0  ppm I Rubbing Alcohol 

Inh, Abs, Dorm I Skin Irritant I -- 
Inh, Ing, Con I Dizzy, Hoadacha I 200 ppn I Ethor-lika 

Inh, Ing, Con I Iaus, dizzy.vomit1 20-100 ppm I Chloroform-lika 

Inh, Ing I IAUS , dizzy, vomit 1 6 ppm 1 Swaatish 

Vinyl Chlorido 1 PPI Inh, Abs Drowsy, cough 260 ppm Swoot pungont I 1 
Not.: Co~plato and attach a Hazard Evaluation Shaat for major known contaminant. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
a 
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0. S I l Z ~ ~ P p W  

Sit. Control: Attach rap, uso back of this page, or skotch of sit. showing hot zono, contarination roduction, 
zono. otc. 

Cortuinrat of fntormmt 

Volatilo Organica 

Radia t ion 

Exploaivo Gaaoa 

Porirotor idontifiod? [yo81 Sit. aocurod? 

Of S8-h ?lomitoring rroquoncy of 
(atom, pormonal ) mip-nt Supl ing  

Aroa OVA Continuous 

Mini-rad Continuoua Aroa 

0 /Exploairotor Continuous A r o a  2 

I no1 

Work Aroaa Doaignatod? [yo81 Zono(a) of Contamination Idontifiod? [ no1 

Poraonnol Protoction (TLD badqoa roquirod for a11 fiold poraonnol): 

Anticipated Lovol of Protoction (Crosa-roforonco task nurbors to Soction C ) :  

(Expand i f  nocosaary) 

Modificationa: bbdifiod lovol D with tyvok, nooprono glovoa and boots, safoty qlaasos, APR availablo whon 

upgrado to lovol C ia nocoaaary basod on OVA roadings. 

Action Lovola for Evacuation of Work Zono Ponding Roasaosaront of Conditions: 

o Lovol D: O2 <19.52 or >252, oxplo ivo atloaphoro ,102 LEL, organic vapor8 abovo background lovola, 
particulatoa > Bg/r , othor f 

0 Lovol C: 0 <19.52 or >252, oxplosfvo atroaphoro >252 LEL3(California-202), unknown organic vapor (in 

o 

btoathing con.) >1 ppr, particulatos > ng/r , othor 

O2 <19.52 or ,2152, oxploaivo atmoaphoro ,251 LEL3(California-202), unknown organic vapors (in 
broathing rono) >5 ppr, particulatoa >-rg/m , othor 

> Z O O  ppr, particulatoa > mg/r , othor 

Love1 8 :  

o Lovol A: 0 <19.52 or >252, oxploaivo atrosghoro >252 LEL (California-202), unknown organic vapora 

Air Monitoring (daily calibration unloaa othorwiso notod): 

Alconox + tap wator waah, tap wator rinao, two isopropanol rinsos, organic-fro. wator rinao, and air dry. 

Toflon iaploronta uaod for tho colloction of earplos for rotals analysos will havo a 10% nitric acid solution 

rinso aftor tho tap wator rinao followod by anothor tap wator rinao, two isopropanol rinaos, and air dry. 



Porsonnol Docon Protocol: Boot and glova wash - Alconox + tap wator wash with cloan wator rinso. Expondablos 

will bo doublo-baggod and drummod for disposal. Fiold porsonnol will tako a hygionic showor off sit., followin2 

complotion of each day’s fioldwork. 

~~ ~ 

Docon Solution Monitoring Procoduros, if Applicablo: 

woll-vontilatod aroa upwind of tho sampling zono. 

spocial Sit. Equipmont, Facilities, or Procoducms (Sanitary Iacilitios and Lighting Must Moot 29 CFR 1910.120): 

Docontamination activitios will bo porforrod in a 

All drilling safoty procoduros will be strictly adhorod to as outlinod in Attachmont A. 

Sit. Entry Procadures and spocial Considorations: E L E’s “buddy systoa” will bo omployod at a11 timos during 

fioldwork activitios. Porsonnol will exorcise caution in tho vicinity of noarby roadways. If abovo background 

radiation levels aro encountorod. toam mombors will evacuato tho s8mpling a r m  and contact the corporate hoalth 

physics group to roassoss tho sit.. 

Work Limitations (timo of day, woathor conditions, otc.) and Hoat/Cold Stross Roquiromonts: All fioldwork 

activitios will be parformod during daylight hours. Toam rombors will broak as noodod to provont heat stross 

and roplaco fluids. Cooling vosts may bo usod to provont hmat stress. 

Gonocal Spill Control, if applicablo: N/A 

InVOStfg8tiOn-D.riVOd Hatorial Disposal (i.o., oxpondablor, docon wasto, cuttings): All fioldwork wasto 

matorials will bo doublo b8qged, drummod, labolod, and transportod to dosignatmd location for final dispos.1 by 

*ha m a w .  

Samplo Handling Proeodures Including Protoctive Woar: During all handling of samplos, all field toam mombors 

w M 1  woar surgical glovos. Goqglos will bo worn during sanplo prosorvation with acids. 

Toam Mombor* Rosponsibility 

Toam Loador To bo dotarminod. 

Sit. Safoty Officor/Sarplor 

Samploc 

Samplor 

*All ontrios into exclusion sono coquire Buddy System US.. All E C E fiold staff participato in medical 
aonitoring program and havo complotod applicablo training per 29 CFR 1910.120. 
roots roquiroments of 29 CFR 1910.134, and M S I  288.2 (1980). 

Rospiratory protoction program 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a 



(Us. supplorontal shoots, if nocossary) 

mcAL nEsouRcBs 

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

Ambulanco: On bas.: (904) 452-4138: Off bas.: 911 

Hospital Emorqoncy Roor: ' N A S  DiSpOnSary - Building 3600: (904) 452-2733: Baptist Hospital: (904) 434-4111 (Lifo 

Flight 1 

Poison Control Contor: 

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

?iro Dopartront: 911 

Airport : 

U.S. coast Guard: Emorqoncy: (904) 453-8178: Gonoral Information: (904) 453-1282 

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

Fod. E X p r O 8 S :  (800) 238-5355 

Cliont Contact: U.S. N a v y  Southorn Division, Enginoor-In-Chargo, Suaanno D. Sanborn: (803) 743-0574 

Sit. Contact: NAS Ponsacola Environrontal Coordinator. Ron Joynor: (904) 452-4515 

SITE R6souRcEs 

Sit. Erorgoncy EV8CUatlOn Alarm nothod: N/A 

Wator Supply Sourco: on sit. 

Tolophono Location, Numbor: To bo dotominod on sit. 

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

Radio : 

Othor: On-site warehouso numbor to be detorminod 

1. 

2. 

3. 

4 .  

IDIIIoElVCY -ACTS 

Dr. Raymond Harbison (Univ. of Florida) ................. (501) 221-0465 or (904) 462-3277, 3211 
Alachua, Florida (501) 370-8263 ( 2 4  hours) 

Ecology and Environront, Inc., Safoty Diroctor 
Paul Jonrairo ........................................... (716) 614-8060 (office 

(716) 655-1260 (homo) 

Rogional Safaty Coordinator - Sybil Nowchurch............ (904) 877-1978 (offico 
(904) 878-2336 (homo) 

Rogional Offico Blanagor - Rick Rudy ..................... (904) 177-1978 (offico 
(904) 193-7245 (homo) 

a 



1. Twenty-four hour answering service: 

What to report: 

- State: "this is an emergency." 

- Your n a m ,  region, and site. 

- Telephone number to reach you. 

- Your location. 

I Y E m  EQZLIBE 

(501) 370-0263 

- Name of porson injured or oxposed. 

- Nature of emorqency. 

- Action taken. 

2. A toxicologist, (Drs. Raymond Harbison or associate) will contact you. Repoat the inforaation givon to the 
answoring sorvice. 

3 .  If a toxicologist does not roturn your call within 15 minutes, call the following persons in ordor until 
contact is made: 

a. 24 hour botlino - (716) 684-8940 
b. Corporate Safety Director - Paul JOnBaire - home # (716) 655-1260 
c. Assistant Corp. Safety Officer - Steven Sherman - home # (716) 688-0084 

EnERGmcYRouFEs 

(m: ?iold 20- mast Snow Rout.4~) Prior to Start of Work) 0 Directions to hospital (include map) from Site 31 
R M  D i s p m s m r y  - Follow Murray Road south. Turn right on Taylor Road west to Duncan Road. Turn left onto 

Duncan Road and follow it south to the intersection with Turnor Streot. Turn left on Turnor Stroet. The NAS 

Disponsary is locatod on Turnor Street in Building 3600. 

Baptist Eospital - Take Duncan Road (Navy Blvd.) north to oxit the base. Navy Blvd. becomes HWY 98 and curves 

to the east. Follow Navy Blvd./nwy . 98 oast approx. 3 mi to Pace Blvd. Turn left (north) on Pace Blvd. and 

proceed approx. 1 mi to Cervantes St. ( H w y .  90). Turn right on Cervantes/Hwy. 96 and follow this road for about 

0 blocks and turn left (north) onto E street. The hospital is about 6 blocks north on the left. 

Ewrgency Egress Routos to Got Off-Site EBergenCy ogress routes will be located if emorqency exit routes become 

blocked by construction, etc. 
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APPROXIMATE SCALE IN fEET. 
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Lovol B - No. L.v.1 A 

SCBA 

No. 

k v o l  D 

ULTRA-TWIN RESPIRATOR (AVmilablO) X 

- 

) PROTECTIVE COVERALL (Typo Tyvok 

RAIN SUIT 

NEOPRENE SAFETY BONDS 

~~ 

X 

WORK GLOVES 

HARD HAT WITH FACE SHIELD 
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- 

X 

X 

- 

GLOVES (Typo 

OUTER W R K  GLOVES 

NEOPRENE SMETY BOOTS 

~~ 

~~~ ~ 

S CBA 

SPARE AIR TANKS 

PROTECTIVE COVERALL (Typo 1 

SPARE AIw TANKS 

ENCAPSULATING SUIT (Typo ) 

RAIN SUIT 

BUTYL APRON 

S V R G I W  GLOVES 

SURGICU GLOVES 

NEOPRENE SAFETY BOOTS 

BOOTIES I 1 
GLOVES (Typo ) 

OUTER WORK GLOVES OUTER WORK GLOVES 

HARD RAT 

CASCADE SYSTEM 

NEOPRENE SATETY BOOTS 

BOOTIES 

5-MIIOUTE ESCAPE COOLING VEST HARD HAT WITH FACE SHIELD 

CASCADE SYSTEM 

MANIFOLD SYSTEM 

L.v.1 c 

ULTRA-TWIN RESPIRATOR 
I 

POWER AIR PURIFYING RESPIRATOR 1 1 
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I 1 I HARD HAT WIT!! FACE SBIELD 

I 1 I BOOTIES 
I I HARDHAT 
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r I U S T R W A T I O I I  No. DE- EQUIP- No. 
I 
OVA WASH TUBS X 

THERMAL DESORBER BUCKETS X 

OZ/EXPU)SIMETER W/CAL. KIT X SCRUB BRUSHES X 

PHOTOVAC TIP PRESSURIZED SPRAYER X 

HNu (Probo 10.2 OV 1 X DETERGENT (Typa j 

WNETOIWTER SOLVElDT (Typo 

PIPE LOCATOR PUSTIC S K E E T I N  

FIRE EXTINGUISHER 

IIIS'I'RUJlBftA'l'IOK DECOR 

• 02/EXPLOSIMETER W/CAL. 

PHOTOVAC 

HNu (Probe eV ) (Type I 

MAGNETOMETER SOLVENT (Type I 

PLASTIC SKEr:TING X 

WEATHER STATION TARPS AND POLES 

DRAEGER PUMP, TUBES TRASH BAGS X 

BRutn'ON COMPASS TRASH CANS 

HONITOX CYANIDE MASKING TAPE X 

HEAT STRESS HONITOR DUCT TAPE X 

NOISE EQUIPMENT PAPER TOWELS X 

PERSONAL SAMPLING PUMPS FACE MAS!C 

FACE MASK SANITIZER 

FOLDING CHAIRS 

STEP LADDERS 

IlADIA'l'IOK SQU%PJI£II'l' DISTILLED WATER X 

• DOCUMENTATION FORMS 

PORTABLE RATEHETER 
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GH Pancake Probe VOA BO'l'TLES X 
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ALERT DOSIMETER SPOONS X 

POCKET DOSIMETER DIVES 

HINI RAD X FILTER PAPER 

PIU'!' AID SQUIPJI£II'l' PERSONAL SAMPLING PUMP SUPPLIES 

FIRST AID !CIT X 

OXYGEN ADMINISTRATOR 

STRETCHER 

PORTABLE EYE WASH X 

BLOOD PRESSURE HONITOR 

PYRE .... "' ..... l"!'" ....... e-.... X • 
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X 

X 

X 
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X 
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scology and snvironmont, inc. 

0 . - S I T S  S A l S T l  IlEST1.G 

Naro Printod 

Pro joct TDD/Pan 

Dato T i m  Job No. 

Addross 

~pocific Location 

Typo of Work 

Signa turs 

Protoctivo Clothing/Equipront 

Chorical Hazards 

Radiation Hazards 

Physical Hazards 

Emorgoncy Procoduros 

Hospital/Clinic Tolophono 

Hospital Addross 

Spocial Equipaont 

Othor 

Chocklist 

1. Emorgoncy information roviowod? and rad. familiar to a11 toam rorbors? 
2. Rout. to noarost hospital drivon? and its location known to a11 toar mombors? 
3. Sit. safoty plan roadily availablo and its location known to a11 toar rombors? 

Hooting shall bo attondmd by a11 personnel uho w i l l  bo wrking within the exclusion arm. 
update meetings w i l l  bo held when site tasks and/or conditions chg.. 

Daily inforul  

A-IS 
(Expand on back of shoot if nocossary) 

Mooting Conductod by: 
(Print 1 (Signmturo) 

(Sit. Safoty Coordinator) (Toam kador) 533 
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AFETY ON DRILLING RIG OPERATIONS 

. 7  1 ROVlw: JANUARY 1990 

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

Anyone wishing to use this E & E publication should first seek 
permission of the company. 
ensure the accuracy and reliability of the data contained in the 
document; however, the company makes no representation, warranty, or 
guarantee in connection with 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 which this E & E publication may conflict: or for the 
infringement of any patent resulting from the use of the E b E 
publication. 

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

This document is meant to be used in conjunction with E 6 E Sops 
for field operations and hazardous vaste site operations, and 
incorporates by reference all the safety precautions required therein. 
It specifically addresses the functions and responsibilities of 
personnel working on or around drilling operations. 

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

2 OPERATION OF DRILLING EQUIPMENT BY E 6 E 

2.1 RESPONSIBILITIES AND AUTHORITY OF SITE SAFETY OFFICER 

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

This section 

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

When E 6 E personnel are doing drilling; they will be 

2.2 RESPONSIBILITIES AND AUTHORITY OF E & E DRILLER 

At the beginning of each work day, the E 6 E driller must inspect 
the rig to ensure the folloving components have been properly inspected, 
maintained, or replaced, or procedures have been performed: 

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

Kill switches tripped and operation verified; 
Chain guards in place: 
Belt guards in place: 
Belts set to proper tension (visual); 
Loose belts: 
Presence of any fluid ledcs: 
Any damaged hoses, cables, ropes, chains: 
Control panel is clean: 
Control lever functions labeled: 
Pressure relief valves function: 
Cathead free of rust and grease: 
Cathead grooves less than 118 inch in depth: 
All tools in proper working order; 
Rig leveled and stabilized: 
Check for veld cracks in mast; and 
Safety hooks operational. 

1 



,-: SOP-HEALTH AND SAFETY ON DRILLING RIG OPERAmONS 

cltrgory: H b S, TRAINING 2.7 1 R.vk.d: JANUARY 1990 

The Driller will report items needing attention to the SSO: 
hovever, i t  is the Driller's responsibility to make sure that these 
items are corrected prior to drilling. 

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

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

All wheels will be blocked. 

Rig will be leveled using jacks or stabilizers. 

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

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 within drilling 
work zone. 

All equipment will be properly lubricated. 

Tools vi11 be used only for their intended purpose. 

Safety glasses, hearing protection will be worn when hammers are 
operated. 

Javs of all vrenches will be clean and free of mud to prevent 
slippage. 

All lift hooks will have jav clasps. 

Fire extinguisher will be staged at rear of rig. 

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

Cables and ropes will be tied back or secured on stabilizer 

All unattended drill holes vi11 be covered. 

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

No refueling will be permitted while equipment is running. 

pO8tS 
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SAFETY ON DRILLING RIG OPERAnOflS 

2 .7  1 JANUARY 1990 

The Driller has authority to direct personnel within the area while 
drilling operations are in progress. 
around the auger and borehole is restricted by the "super exclusion 
zone" delineated by the 4- by &foot sheet of plyvood centered over the 
borehole before drilling. 
penetration of the augers. 
any time while drilling is actively underway. 

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

2.3 

Access to the hazardous area 

A large hole cut in the plyvood allows 
No personnel are allowed in this zone pad at 

Housekeeping around the rig is the responsibility of the Driller, 

RESPONSIBILITY AND AUTEORITY OF OTHER E 6 E PERSONNEL 

E i E personnel working at a drilling site must act as support to 
the Drilling Team by providing any necessary support functions; however, 
it  is important that personnel are careful not to interfere with the 
drilling process. 
exclusion zonett vhile drilling is underway. If an E 6 E crew member 
recognizes an unsafe condition in the work area or on the rig, he should 
bring it to the attention of the SSO and Team Leader, if i t  is 
not resolved in a timely manner. 
hazardous, team members have the option to contact their Regional Safety 
Coordinator (RSC) or Corporate Health and Safety in Buffalo. 

Personnel are restricted from approaching the "super 

If conditions are still deemed to be 

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

All personnel should be aware of emergency facilities, egress 
routes, and special medical conditions of their team members. 
all E 6 E field work, the buddy system is to be enforced. 

As with 

3 TRAINING REOUIREHENTS FOR SITE PERSONNEL 

3.1 E i E SITE SAWTY OFFICER 

In addition to Basic Health and Safety Training and other OSHA 
mandated training, first aid, CPR, and necessary training in field 
monitoring of personnel, an SSO should have previously worked as a teaat 
amber on field drilling projects in order to have a vorking knovledge 
of the drill rig and its inherently hazardous nature. Where monitoring 
instrumentation is to be used, the SSO must be properly trained prior to 
field work. The SSO must have an understanding of the hazards of heat 
and cold stress, their associated symptoms, and proper vork 
modifications to protect field staff from potential injury. 

3 
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3.2 E & E DRILLER AND HELPER 

The E & 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 & E and mandated 
by OSEA. 
work including medical approvals and respirator fit test. 
previous experience and training, the Driller will be critiqued by the 
E L E Drilling Team upon employment with E & E, by performing various 
types of drilling. 
vhether additional training or apprenticeship will be required before 
allowing this employee to act as Driller. An existing E & E employee 
shall have a minimum of 1 year experience as a Driller's Eelper on an 
assortment of field projects before he or she can be reviewed for 
advancement to the position of Driller. If a Driller is uninvolved in 
drilling efforts for 1 year or more, he or she will be required to act 
as a Driller's Helper on a project, as well as receive rig-specific 
training on the equipment, before being permitted to act as a Driller 
again. 
drilling training school program. Following 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 work 
on several drilling projects performing assorted types of drilling. 
E & E Drilling Team will determine, based on these field observations, 
whether additional training is required for this individual. 

Based on 

This review vi11 be the basis for determining 

The Driller's Helper position requires prior attendance at a 

The 

3.3 OTHER E & E DRILLING PERSONNEL 

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

Field personnel must meet medical and 

3.4 SUBCONTRACT DRILLER AND OTHER SUBCONl'RACT DRILLING PERSONNEL 

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

They shall be medically approved and 

This 
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4 SUPERVISION OF SUBCONTRACT DRILLERS 

4.1 RESPONSIBILITIES AND AUTHORITY OF SITE SAFETY OFFICER 

The responsibilities of the SSO at a drilling site where 
subcontracted drillers are used include the following: 
personnel monitoring, and personnel protection. 

item on the following checklist: 

rig inspections, 

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

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

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

o Outtiggers;stabilizers, or jacks are in place, and the rig is 
level. 

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

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

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

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

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

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

o A "super exclusion zonen must be established around the 
borehole, using a 4- by 6-foot sheet of plyvood. 
area vi11 be entered during active drilling only by the Driller, 
except in emergency situations. 

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

This defined 
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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 real time 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 Mini, tiini Ram), i t  is his or her responsibility to 
obtain this equipment with the cooperation of the RSC or the Corporate 
Iiealth and Safety Group, from the nearest E & E office. 

At a minimum, 

It is the responsibility of the SSO to ensure that all safety 
equipment is in good 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. 

Day-to-day operations, as well as 

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

An 

The SSO has the ultimate authority over the Subcontractor with 

The SSO should hold informal site safety briefings at the 

regard to whether work practices meet the requirements of the SSP. 
Shutdown of work or restriction of personnel are options available to 
the SSO. 
start of both field work and daily work shifts throughout the course of 
the project. Although E & E contractually requires Subcontractors to 
provide properly trained and outfitted staff, the SSO should verify 
verbally at the start-up meeting that the field staff has necessary 
respiratory approval and OSEA-mandated training, especially on hazardous 
waste 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 & E or Subcontractor 
perqonnel are under the influence of alcohol or drugs, or are otherwise 
ill before or during work onsite, he or she should consider restricting 
those team members from site work. 
requiring level C protection vho are not cleanly shaved may also be 
restricted at the discretion of the SSO. 

Personnel arriving for work 

The following 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 kill switches, fire extinguisher, and 
first aid kit: 

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

without safety belt and other equipment. 

Because heat stress is a constant threat during warm weather, the 
SSO is responsible for determining whether conditions are unsuitable for 
vork. 
modifications, cooling vests, and other cooling means, the SSO may 
decide that vork should not continue. 
through blood pressure and oral temperature checks will be determined by 
the SSO vith assistance from the RSC and Buffalo Health and Safety 
staff, if necessary. 

if electrical storms are in the site area. 

Uhere workers cannot vork with the assistance of vork 

The need for worker monitoring 

The SSO vi11 be responsible for shutdovn of the drilling operation 

No refueling operations will be performed until rig engines are 
shut dovn. 
spring-loaded, OSEA/PH-approved gas cans constructed of metal or 
polyethylene. 

Hotor fuels should be stored and dispensed from 

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

4.2 

In'instances where a 

RESPONSIBILITIES AND AUTHORITY OF OTHER E & E PERSONNEL 

All E & E personnel on site are required to follow the terms of the 
SSP and the direction of the SSO. Because the SSO cannot be in all 
places at all times, the crev should observe the subcontractors and 
condition of their equipment at all times, and report immediately to the 
Team Leader and SSO any safety-related issues that are unresolved. 
Included are such details as dressout, site functions, and 
decontamination. It is important that the SSO be involved so that 
proper log entries can be made. 

B 6 E, as policy, does not provide safety equipment or monitoring 
instrumentation to subcontractors. Some projects, hovever, may be set 
up so that E i B personnel and subcontractors share the s&e expendable 
supplies. 

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

Activities at the borehole, such as sampling, require that 

-\ 
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5 GENERAL DRILLING SITE SAFETY CflECKLfSTS 

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 6 E drilling personnel vi11 have read and understood the 
terns of the E i E drilling SOP. 

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

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

The SSO will 

Continuous OZ/explosimeter monitoring at borehole using remote 
smpling hose will exist at all times. 

All field team members vi11 be briefed on planned drilling 
operations and possible problems before work begins on day 1. 
All will be shown the location and operation of "kill witches," 
vhich will be operationally checked each morning. 

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

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

Outrigger stabilizers must be in place before drilling 
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. 

8 
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Electrical storms within hearing range of the job site will 
signal work termination until the SSO and Team Leader notify 
personnel otherwise. 

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

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

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

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

A daily 

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

S.1.2 Rotary and Core Drillinq 

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

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

- R o d s  and bit should be open and clear. 

- Vater swivels and hoisting plugs should be lubricated and 
checked for Nfrozenn bearings before use. 

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

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

- All hoses to and from the pump should be checked for properly 
in8talled couplings; couplings should be secured with locking 
devices on "quick connectN fittings or wire on 
NChicago-Stylen couplings. 
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- Hoses should be inspected daily for deterioration and 
leakage, and replaced if needed. 

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

Drill rods should not be braked while being lovered into the 
hole with chuck javs. 

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

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

In the event of a plugged bit or other circulation blockage, 
the high pressure in the piping and hose betveen the pump and 
the obstruction should be relieved or bled d o m  before 
breaking the first tool joint. 

Vhen drill rods are hoisted-from the hoie, 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 vork must progress over a portable drilling fluid (mud) 
pit, do not attempt to stand on narrov sides or cross 
members. 
fitted, cover panels strong enough 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 don. As previously stated, hardhats, 
steel-toed boots, safety glasses, and vork gloves are to be 
worn during such VOrkt with impervious gear and respiratory 
protection added as required by the SSP. 

5.1.3 Cathead Usage 

o Keep the cathead clean and free of rust, oil, and grease. If i t  
becomes rusty, clean vith a vire brush. 

10 
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0 
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Check the cathead periodically, when the engine is not running, 
for rope wear grooves. 
greater than 1/8 inch (3 mm), the cathead should be replaced. 

If a rope groove forms to a depth 

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

A vet or oily rope may 

Should the rope "grab" the cathead or otherwise become tangled 
in the drum, release the rope and sound an appropriate alarm for 
all personnel, including the Operator, to rapidly back away and 
stay clear. If the rope "grabs" the cathead and tools are 
hoisted to the sheaves at the top of the mast, the rope will 
often break, releasing the tools. 
stay clear of the drill rig until the Operator can turn off the 
drill rig engine and initiate other appropriate actions to 
release the tools. The Operator should carefully watch the 
suspended tools, quickly backing away after turning off the 
engine . 

If the rope does not break, 

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

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

Alvays maintain a minimum of 18 inches of clearance between the 
operating hand and the cathead drum when driving samplers, 
cuing, or other tools vith the cathead and rope method. Be 
aware that the rope advances tovard the cathead with each hammer 
blow as the sampler or other drilling tool advances into the 
ground 

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

Do not leave a cathead unattended with the rope wrapped on the 
drum. 

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

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

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

.", _. I 

OOM 
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5.1.4 
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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 low gear, and the engine running at lov RPH. 

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

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

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

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

Keep one hand on the clutch or the rotation 

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

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

The Operator and tool handler should estabiish a system of 
responsibility for the various activities required for auger 
drilling, such as-connecting and disconnecting auger sections 
and inserting and removing the auger fork. The Operator must 
ensure that the tool handler is vel1 avay from the auger column 
and that the auger fork is removed before starting rotation. 

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 vrench, 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 vhen hoisting the auger over the top of the auger 
section in the ground or other hard surfaces such as the drill 
rig platform. 

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

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

Never reach behind or 

Use a long-handled shovel to move auger cuttings away from the 
auger. 
the auger. 

Never use your hands or feet to move cuttings away from 

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

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

5.1.5 Use of Wire Line Hoists, Wire Rope, and Hoisting Equipment 

o All wira ropes and fittings should be visually inspected during 
use and thoroughly inspected at least once a week for abrasion, 
broken wires, wear, reduction in rope diameter, reduction in 
wire diameter, fatigue, corrosion, damage from heat, improper 
weaving, jamming, crushing, bird caging, kinking, core 
protrusion, and damage to lifting hardware. 
equipment must conform to standards as established by the 
American Iron and Steel Institute Vire Rope Users llanual. 
ropes should be redaced when inspection indicates excessive 

All related 

Wire 

d&e according tb the Wire Rope-Users Manual. All wire ropes 
vhich have not been used for a period of 1 month or more should 
be thoroughly inspected before being returned to service. 

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

All manufactured end fittings and 

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

o If a rod slipping device is used to hoist drill rods, do not 
drill through or rotate drill rods through the slipping device, 
and do not hoist the drill rod column higher than one-half the 
m m t  height above the top of the mast (derrick). Do not hoist a 
rod column with loose tool joints and do not d e  up, tighten, 
or loosen tool joints while the rod column is being supported by 
8 rod slipping device. If drill rods should slip back into the 
borehole, do not attempt to brake the fall of the rods with 
hands or by tensioning the slipping device. 

13 
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Host sheaves on exploration drill rigs are stationary with a 
single part line. 
increased without first consulting with the manufacturer of the 
drill rig. 

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

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

The number of parts of line should never be 

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 vinch on the front or rear of the vehicle, and stay as 
far as possible away from the wire rope. 
tool hoists to pull out a aired vehicle or'drill rig carrier. 

Do not attempt to use 

Hinimize shock lqading on a wire rope--apply loads smoothly and 
s tmdi ly . 
Avoid sudden loading in cold veather. 

Never use frozen ropes. 

Protect wire rope from sharp comers or edges. 

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

Clutches and brakes on hoists should be periodically tested. 

KJIOV 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 wire rope, first lift a 
light load t o  allow the wire rope to adjust. 

t 14 
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o Never carry out hoisting operations when weather conditions are 
such that hazards to personnel, the public, or property are 
created . 

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

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

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

Replacement of wire ropes should conform to the drill rig 
manufacturer's specifications. 

o 
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6 REFERENCES 

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

Dicdrich D-50 Safety Manual. 

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

Wire Rope Users Manual, American Iron and Steel Institute. 

I 



wary: H 6 S, TRAINING 2.8 

STANDARD OPERATING PROCEDURE 
FOR 

EHERGENCIES DUE TO BEAT AND BEAT STRESS MONITORING 

. Roviwd: JANUARY I990 

w: E. Van Cleave 

REVISED JANUARY 1990 

Prepared by 

Ecology and Environment, Inc. 
368 Pleasantvlcv Drive 

kncaster, Nev York 14086 
, 

I 



I a 

- t Stress Monitoring 

INING 2.8 1 Rev18ed: JANUARY 1990 

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

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

Every effort has been made by E b E to 
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SOP-Heat Stress Honitoring 

1 INTRODUCTION 

Field operations present a variety of hazards to the employee. 
During hot days or when wearing protective clothing, heat stress can be 
experienced and, if not remedied, can threaten the health or life of 
field personnel. 
to recognize the symptoms of heat stress as well as perform first aid 
without delay. 

Therefore, it is important that all employees are able 

2 SCOPE 

This standard operating procedure (SOP) describes the symptoms and 

Field personnel should take immediate action to prevent a less 

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

heat cramps, heat exhaustion, and heat 

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

The Site 

Hovever, each individual must be 

3 OBJECTIVES 

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

The SSO must ensure that all personnel monitor 

Foreexample, a person who recognizes the symptoms of heat 

4 EFFECTS OF EEAT 

Normal oxidation processes within the body produce a predictable 
amount of heat. If the heat is liberated as it is formed, there is no 
change in body temperature. 
r8pidly, the body cools to a point at vhich the production of heat is 
accelerated and the excess is available to bring the body temperature 
bmck to normal. ' 

If the heat is liberated slightly more 

Interference with the elimination of heat leads to its accumulation 
and thus to tha elevation of body temperature. As a result, the person 
ia said to have a fever. 
certain body processes speed up and generate additional heat. Then the 
body m t u t  eliminate not only the normal but also the additional 
quantities of heat. 

Such a condition produces a cycle in vhich 
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Beat produced within the body is brought to the surface largely by 

the bloodstream and escapes to the cooler surroundings by conduction and 
radiation. 
additional heat is lost by convection. Hovever, when the temperature of 
the surrounding air becomes equal to or rises above that of the body, 
all of the heat must be lost by vaporization of the moisture (sweat) 
from the skin surface. As the air becomes more humid (contains more 
moisture), vaporization from the skin slovs dovn. 
the temperature is 95OF to 100°F, with high humidity and little or no 
breeze, heat is retained within the body. 
commonly, after a succession of such days (a heat wave) that medical 
emergencies due to heat are likely to occur. 
classified in three categories: heat cramps, heat exhaustion, and heat 
stroke. 

I f  air movement such as a breeze strikes the body, 

Thus, on a day when 

I t  is on such a day or, more 

Such emergencies are 

4.1 HEAT CRAHPS 

Heat cramps usually affect people who vork in hot environments and 
perspire a great deal. Loss of salt from the body causes painful cramps 
of the leg, am, or abdominal muscles. Heat cramps also MY result from 
drinking iced water or other drinks either too quickly or in too large a 
quantity. Heat cramps generally occur during Work, but may appear hours 
later in some cases. 

The symptoms of heat cramps include the folloving: 

o Muscle cramps in .legs, arms, or abdomen; 

o Pain accompanying the cramps; 

o Profuse perspiration; and 

o Faintness. 

4.1.2 EmerRency Care 

Place the victim in a cool location, observing safety and 
decontamination considerations (see Section 6) if the victim is coning 
from the hot zone. Give the person sips of water or an electrolyte 
liquid such as Gatoradc or its equivalent. 
cramped muscle. The victim should not require medical treatment but be 
alert for any indication of a more serious problem. 

Apply manual pressure to the 

4.2 REAT Ef[BAUSTION 

H u t  exhaustion occurs in individuals working in hot environments 
and may be associated vith heat cramps. Beat exhaustion is caused by 
the pooling of blood in the vessels of the skin.  The heat is 

2 . r , :  : . .  



' m: SOP-Heat Stress Honi toring , 6  clwOry: H L S, TRAINING 2.8 1 R'vbd: JANUARY 1990 
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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 pool& in the lower 
extremities when 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 Profuse perspiration, 

o Generalized weakness, 

o Dizziness, 

o Veak pulse, 

o Rapid and usually shallow breathing, 

o Unconsciousness, and 

o Appearance of having fainted (the patient vi11 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 while observing proper decontamination procedures. 

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

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

4.3 HEAT STROKE 

Hut stroke is a profound disturbance of the heat-regulating 
mechanism, as8ociated with high fever and collapse. Sometimes thls 
condition results In convulsions, unconsciousness, and even death. 
Direct exposure to sun, poor air circulation, poor physical condition, 
and advanced age (over 40) bear directly on the tendency to heat stroke. 
It is a serious threat to life and carries a 20-percent mortality rate. 
Alcoholics are extremely susceptible. 

3 
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SOP-Hea t Stress Honi t oring 

4.3.1 Symptoms 

Following ate the symptoms of heat stroke (note the absence - of 
perspiration): 

o Dry, hot, and flushed skin; 

o Sudden onset: 

o Full and fast pulse; 

o Dilated pupils; # 

o Early loss of consciousness; 

o Body (core) temperature's exceeding 10SoP; 

o Muscle twitching, growing into convulsions; and 

o Breathing deeply at first, later shallowly or even almost 
absen t 

4.3.2 Emergency Care 

to a medical facility should not be delayed. 
victim in a cool environment and remove as much clothing as possible. 
Ensure an open airway. Reduce body temperature promptly, preferably by 
wrapping the victim in a wet sheet or dousing the body with water. If 
cold packs are available, place them under the arms, around the neck, on 
the ankles, or any place where blood vessels located close to the skin 
can be cooled. Protect the victim from injury during convulsions, 
especially tongue biting. 

Remember that this is a true emergency, therefore, transportation 
In the meantime, place the 

5 PRBVENTION OF HUT STRESS 

Please note that in the case of heat cramps or heat exhaustion, 
Gatorade or its equivalent is suggested as part of the treatment regime. 
The reuon for this type of liquid refreshment is that such beverages 
will return much-needed electrolytes to the body's sy~tem. 
these electrolytes, body systems cannot function properly, and the 
represented health hazard will be increased. Therefore, when personnel 
are vorking In situations where the ambient temperatures and humidity 
are high, and especially in situations vhere levels A, B, and C of 
protective apparel are required, the SSO must follow the procedures 
listed below: 

Without 

o Ensure th8t all employees have sufficient quantities of fluids 
(Gatorade or its equivalent). Personnel should prepare ahead of 
time for field work in heat stress environments by consuming 
extra fluids; 
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o Ensure that frequent breaks are scheduled so that overheating is 
leas likely to occur: 

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

o Cooling vests should be worn if available. 

o NOTE: Taidng salt tablets is NOT currently recommended. 

GUIDELINES FOR USE OF PROTECTIVE CLOTHING 

If protective clothing must be wornr especially levels A and B T  the 

5.1 

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

Ambient Haximum Wearing Time 
Temperature ( OF) per Excursion (min) 

Above 90 1s 

815 to 90 30 

80 to 85 '.60 

70 to 80 90 

60 to 70 

50 to 60 

120 

180 

5.2 REARTRATE WONITORING 

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

The "Brouha 

o During a 3-rinute period, count the pulse rate for the last 30 
8mconds 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 beatshinUte or less and the deceleration between the 
firat, second, and third minutes is at least 10 beatshinUte, the 
vork-recovery regime is acceptable. I f e m p l o y e e 8  s rate is above 
that specified, a longer rest period is required, accompanied by an 
increased intake of fluids. 
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5.3 HONITORING PERSONNEL GCDY TEHPERATURE AND BLOOD PRESSURE 

When personnel are in respiratory protective gear for extended 
periods, or vhsn air temperatures are very high, the monitoring of body 
temperature and-blood pressure is another way of checking for symptoms 
of heat stress. Careful adherence to existing medical guidelines could 
identify an individual who may not have fully stabilized and therefore, 
is not ready ts continue working in the hot zone. 

5.4 XONXTORING THE UOKK ARM FOR HEAT STRESS CONDITIONS 

Air temperature and relative humidity are the tvo most important 
measurements for determining :h,a likelihood that a heat stress situation 
vi11 occur. 
thermometer. 

The reading Carl be achieved using both a dry and wet bulb 

6 DECONTAHWATION 

As in arher medical emergencies, decontamination should proceed as 
normally as possible without'contributing unduly to the victim's stress 
or injury. 
he or she is taken from the hazardous zone. 
always in effect and backup personnel should be available at the 
decontamination station to either suit up and assist in extraction or to 
help decontaminate and undress the victim. If other serious injuries or 
more life-th-eatening conditions exist, and the victim cannot be 
disrobed or decontaminated completely, the victim (or contaminated 
portions) should be wrapped in plastic (or other protective material) 
for his or her own safety as well as the safety of ambulance and 
hospital personnel. 
victim's being further overheated. 

At a minimum, the protective clothing should be removed as 
The "buddy systemll is 

Carefully avoid action that vould result in the 

6 
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Material Safety Data Sheet 
Mallinduodt, Inc. Science Products Division, P.O. Box M Paris, KY 40361 Emergency Telcphoee Number: 311-982-5000 

HYDROCHLORIC ACID, 37% 
PRODUfl ~ ~ E M l F I C A ~ O N ;  
Synonyms: Muriatic add 

Formula CAS No.: 7647414 

Molecular WCI~III: 36.16 (iia) 
Chemical Formula: I K l  

Ilrurdouc Ingredients: llydmgcn chloride 

PRECAUTIONARY ME ASURES 
DANGCU mRROSML UQWD AND M I R  

IF SWAuMno. HARMtvL IF I W I W D .  IMIAUTION MAY 
CAUSE LUNG DAMACL 

Do no( get in c p ,  on skin, or on clothin5 
A d  brrathint mkl. 
Use only with rdequate nntilation. 
Wash thoroughly after handlint. 
Stom in a lightly cloud container. 
Rem- and wash contaminated clothint promptly. 
l% is  substance is  classified as a POISON under the I:edcraI Caustic 
Poison Act. 

CAUSC smu BURNS TD AIL BODY nssut MAY BE FATAL 

EMERGENCY/FI RST AID 

In case of mtact ,  immediately flush skin or eyes with plenty of 
water for at kart  15 minutes. Il rwallowcd, DO No'l' INUUCI! 
VOMmNGl  

anylhing by mouth to an unconscious penon. Il inhaled, reniove to 
fresh air. If not breathing, give arIiCdal respintion. I f  
breathing is difficult, g k  orygen. In all  cases cal l  a 
phyician. 
S I X  SECllON S. 

DOT H w r d  Claw Corrosive Material 

'. Give large quantities of wtcr  or milk il available. Never give 

- 
Appunncc: Clear, cdorkrr luming liquid. 

odor: rmgcnc odor ol hflmpn chloride. 

Wubil i tr Infinite h water with slight d u l i o n  d 
heat. 

Boiling Pdnl: S3'C ( I Z f P ) ;  Azeotrope (10.2%) 

Melting Point: -74% (-10l.F) 
Specific Gmviv L16 
Vapor Density (Air= 1): No inlormation lound. 

Vapor Pressure (mm 111): 190 (Q U T  (TI? 
Evapontion Rate: No Inlormath lound. 

SECllON 2 Flm m d  ExDloslon lnlormrllon 

Flre: 
Can read with mctak to mlcasc nrmmable hydrogen gas. 

Explosion: 
No( mnsMend to be an cnplaion hwrd.  

Fire Exl inylshlng Mcdlr: 
I f  indvcd in a fire, use water spray. 

Spcclrl Inrormatlon: 
In the event d a fire, wear lull protective clothing and 
NlOSl I - rppmd rclf-conldncd breathin8 rppratus with lull 
facepiece openled in the pressure demand or other positive 
pressure mode. 

boib at 109T (22uT) 

NFFA Ratlnes: Ilcallh: 3 Aammabilitv: 0 Rcactivitr: 0 

SI.Mllt)l 
Stabk under ordinary conditions d ucc and stongc. Containers 
may bunt wbcn hated. 

l laurdoui  Dccomporlllom RPduct r  
When heated to decamporition. emits toxic hydmgcn chloride fumr 
a d  will met with water or steam to prodocc k a t  and to& a d  
romxivc fumu. 

Haurdous Polymerlullon: 
Wdl no( occur. 

Inmmpatlbllltlcr: 
A stmng mincnl u i d ,  concentrated hydrochloric acid i s  highly 
r e a c h  with strong bases, metab, metal odder, hydmridcc, 
admr,  arbonatu and ocher rtkrlinc malcrials. ImPmp8lible 
with mrtedak such u cyanides, sulfides, rulfilcs. and 
lomrldc hdc. 

SECTION4 h klSdll Disooul Inlormation 

Clean-up penonncl should mar proteain cloching and 
rrspinloq equipment suitabk for toric or mmrk fluids or 
vaporr Isolate or cnclocc the ami of the kak or spill. 
Small Spills: Flush with water and neutralize with alkaline 
material (coda ash, lime, ctc.). k w r r  neutralized material 
with excess water. brger  spills and lo( sires: Neutnlizc 
with alkaline material. pick up wilh ahsmlwnt niatcdal ( r a d .  
eanh, vennkulitc). Pmvidc forced ventilation to dissipate 
fumes. DispK in a HCRA-approved waste facility or KCWW the 
ncutralixcd slurry with crcess valcr  i f  local ordinnnrcs alkw. 

Ikprlablc Quanlity (Ro)(CWA/Cl~ltCIA) : So00 Ibs. 

I!nsurc rompliance with local. state and federal rcgulrlionr 

Ab 
f 



ON 5 Heallh Ilrzard Inlormotluq 

A. EXPOSURE / HEALTH emm 
Inhdrtlon: 
Conorlnl Inhalation d npon can cause coughing, choking, 
Inll.mtkm d the IIOL~, Ihrort, m d  upper mpbtory tnct. 
l nha l r th  d higher conccntntions may cause lung damage. 

lnpslloo: 
CarorIvel Swallowing hydrochloric acid can cause immediate pain 
and bums d thc moulk, thrort, esophrgu~ and ~astmintcstinal 
tnct. May c a w  nausea. vomiting, and diarrhea. 

SkIn Contact: 
Corclalnl Can cause redness, pin, and severe skin bums. 
Concentntcd dutiOnr cause deep ukcn and discolor skin. 

Eye Contad: 
ConoJ*cl Vrpon arc Irritating and may cause damage to the 
eyes. Spluhu may cause severe bums and permanent eye damage. 

Chmnlc Exposure 
Long-term crporura to concentrated npon may cause emion ol 
teeth. h g  term crpotum seldoln Ormr due to the mnusive 
plopcrtkr d the add. 

Aggrtrrthm of R e d r t l n ~  Condltlons: 
Pcnocu rhh pfetdsthg skin dhordcn or eye disease may he 
more su~ccpIiblc to the clfectr d lhir subslance. 

2 

00 
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P. F I R S A I D  

Inhnlsllon: 
Renrovc to lmsh air. If no( brcal.Jing, rive otlificial 
respinlion. I f  brerthlng Is diMcuk, dvc omen. all a 
physician. , 
Ingesllon: 
DO NOT INDUCE! VOMmNOI O h  large quantities ol 
water or milk If millbk. b r  g b  mything by mouth to 
an UncoclSCb8 perron. Gel medical rllcntion immediately. 

SWn Exposu~v: 
In CIIC d contact, immcdiately flush skin with plenty ol water 
for at least IS mlnutrr ublk relnaring -aminated dothing 
and shoes. Wash ckrhhy b&r #ease. 'Ihoroughty clean shoes 
belore reuse. act medico1 allcnlion ~rnmedirlcly. 

Eye Exposure: 
Wash eyes with pknly d n t e r  ror at least 15 minutes, lilting 
lowrr and upper eye l l ds~bno l l y .  Oct medical attention 
immediately. 

C. TOXICITY DATA (RTECS, 1986) 

On1 nt LDSQ 900 m@g (Ilydmchloric acid 
conccntntcd) Mutatkn nlennccr cited. 

=ON6 n I Conlml M t a s  U R l  

Airborne Exposam Umlta 
-01lA Permissible etpaurr Limit (PEL): 
5 ppm a i l ing  
4COIII Threshold Umit Value mv): 
S ppm a i l ing  

Vcntllatloo System: 
A cystem d h l  and/or fcncnt exhaust i s  rcrommendcd to t u p  
employee e r p a u e  bclor h e  Airbonc Cwposure limits. 
exhaust ventilation is gemnlly p d e m d  kcruse i t  can mtd 
the emissions d the conurninant at its sou-. prnrcnting 
dispcnbn of i t  into the gcmnl work area. Pkase d e r  lo t k  
ACOlIl document, 'Industdrl Ventilation. A Manual d Rcrocnmt 
Pnaicu', mat recent edition, lor details. 

P e m d  Rerplntors: (NIOSII Appmvtd) 
Ir thc I t V  b crrreded a lull racepiece chemical maridge 
mpinlor may be wrn, In gcmnl, up to tM) limes the n V  or tht 
madmum use rarmntntion r M f i e d  by the respirator supplier, 
whkhcvcr h ku. Alternatively, a supplied air lull lacepiece 
rrrpintor or airlined hood may bc wrn. 

SlJo Prolectlon: 
Rubber or nmprrnc donr and additional protection inclodin8 
lmpnioar boots, apnm, or mmds, m needed in areas d 
anusual exposure to prmnt  skin contact. 

Eye Rotectlon: 
UW chcmkal u le ty  goggles and/or a lull face shield where 
splashing h e b k .  Contact lenses should nm be rom h e n  
d n g  with thb nulcdrl. Maintain eye rvlsh lounlain and 
quickdrrnch facilitiu In work mu. 

Keep In I tightly cloud cdntaincr, stored in a rod. 
dry, nnlilrled a m .  Pmtca from physical damage and d i m  
sunlifit. 
moisture. 

Isolate lrom incompatible substances. Prolea lran 

I 
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Material Safety Data 

Uallinckrodt provider the information conWned herein in good faith but 
maker no reprercntrtlon M bib comprehenslreneu or u w m y .  
I n d i ~ i d t u l  m i t i n g  (his infonnatkm mud exercise their independent 
Judgment In determining its approphtencu for a prrtlcuulu purpose. 

hldllnckrodt maka no repracnlotlans. or warraniia. rtther rip- or 
Imp)led,ofmercbon~b~lty. Illness for a p r t ku l a r  purpose rlih rum ts 
ck lnf.raulla u( forth Rerela Y to lhe product to which the Informotha 
nftn. Actordlngly. hl.tllnckrodt crlll not bc mpomlbk for damap 
rnultlng from use of or rellanct upon thlr Informrtlon. 

Emergency Phone Number: 314-982-5000 btallinckrodl. Inc.. Science Roducls Division. P.O. Boa L1. Paris. K Y  43061. 

A .. 
ISOPROPYL ALCOHOL 

U ' PRODUCT IDENnF ICATION; 
Sponymr 2-propanol; see-propyl alcohol; isopropanol 

Formula CAS No.: 67-63-0 

Molecular Weight: 60.10 

Chemical Formula: (CH3)2 CHOII 

Hrurdous Ingredients: Not applicable. 

PRECAUTIONARY MEASURES 
WARhlNCt FUMMMLE LIQUID. IWIMFUL IF 
SWALUIWU) OR INIlALtD. AmClS CENIRAL NERVOUS 
SYSTEM. CAUSES IRRlTAflON. 

Keep amy from hut, sparks and flame. 
Keep container closed. 
Use with adequate ventilation. 
Avoid brathing vapor. 
Wash thoroughly after handling. 
Avoid contact with eyer, skin and clothing. 

EMERGENCY/FIRST AID 

3 I f  ~ l l o v c d ,  give water to drink. Induce vomiting if medical help 
is not immedi&ly available. Never give an)l$ingby mouth to a n  
unconscious penon. I f  inhaled, remow to fresh air. If not 
brathing, give artificial respiration. If breathing is difficult. 
give oxygen. In case of contact, immediately flush skin or eyes 
with plcntyof water for at least 15 minutes. In all CbSeS call 8 

? 
I) 
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$ 
5 phyician. 
3 SEESECTIONS. - 

DOT Hazard Class: Flammable Liquid 

SECTION 1 Phvslcal Data 

Appearance: Clear, colorless liquid. 

Odor: Rubbing alcohol. 

Solubility: Infinite In water. 

Boiling Point: 82°C (1WF). 

Melting Point: -8YC (-128'F): 
Specific gravity: 0.79 

Vapor Density (Air- 1): 2.1 

Vapor Pr&ure (mm Hgk 33 @ 7[rC (WF) 
Empontion Rate: (n-BUAC - 1) 2.83 
SECIlON 2 

Fire: 
Flammable Liquid 
Flashpoint: 12'C Q3'F). ( c l a d  cup). 
Autoignition tcmpentrre 399T (IWF). 
Flammable limits in air, % by volume: 
lek 2.0; uel: 12.0. 

Fire and ExDlosion Informntion 

Explosion: 
Above flash point, vapor-8ir mhures are explosive within 
flammable limits noted 8bovc. h l 8 C t  with strong oxidizers may 
cause fire or explosion. 

Fire Extinguishing Media: 
Water spny, dry chcmkal, akohd foam, or carbon dioxide. 
Water spny may be used to keep fire expored containers mol. 

Special Information: 
In the event of 8 fire, wear full protective clothing and 
NIOSH-approved scll-mntained breathing rpparatur with lull 
lacepiece operated in the pressure demand or other positive 
pressure mode. Water may be used to flush spills away from 
crporures and to dilute spills to non-flammable mixtures. vapors 
can flow along surfaces to distant ignition source and flash 
hack. 

S E m O N  3 Reactivitv Data 

Stablli@ 
Stable under ordinary conditiOns of usc and storage. f l a t  and 
sunlight can contribute lo inslabilily. 

Hazardous Decomposition Products: 
To& pw and wpon such as arbon monoxide may be released 
a fire involving hpropy! alcohol. 

Hazardous Pol)merization: 
Will not occur. 

Incompatlbilltlcs: 
H a t ,  flame, strong oxidizers, acetadehydc. chlorine, ethylene 
oxide, hydrogen-plbdium combination, hydrogen peroxide-sulfu 7 

add combination, polasslum tert-butoxide, hypochkmus acid, 
tocylnates, nitroform, phosgene, oleum and perrhloric acid. 

4 Leek/SDIII Diswsal  Informrtlon SECTION 

Rem- all w)urcu of ignition. Ventilate area of leak or 
spill Clean-up personnel require protectbe clothing and 
respiratory protection from vapon. SmaU spills may be 
abrorbcd on pper  towels and evaporated in a fume hood. Allow 
enough time for fumes to c l u r  hood, then ignite pper in a 
suitable locrlion a n y  from combustible materials. Contain and 
rccovcr liquid for reclamation when p i b k .  la rger  spills 
and bt sizes can be collected as hazardous waste and atomized 
in a suitabk RCRA apprcrvcd combustion chamber, or abrorbcd 
with nnniculite, dry sand, earth or similar material for 
disposal as hazardous waste in a RCRA approvcd facility. 

Ensure compliance d t h  local, state and federal regulations. 

, 

NFI'A Ratings: Health 1 Flammability: 3 Reactivity: 0 
v m n n n n n - v l  A I n n r i n i  
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Material Safety Data 

blrllinckrodt pmddes the information conlrtnedherein in good faith but 
makea no representation M to Ita comprehendvcners or accuracy. 
Indiridual receiving this information mud exercise their lndependnnt 
judgment in determining its appropriateneta fora particular purpose. 

htalllnckrodt maka no rrpraenlrtionr. or warranties. rithcr cxprtsr OT 

Implltd.ofmrrch~aubitity, fitnus for a panicular purpose with respect to 
UW Inloru~tiOn u t  fodh k r e h  w to rhr producl Io which the Informath 
refen. Accordingly. hlrlllncktodt will nol k responsible for darnaces 
rcsulttn8 Corn use ufor rcltancr upon thls Informdon. 

3 Emergency Phone Number: 314-982-5000 Ltallinckrodt. Inc.. Science Roductr Division. P.O. Boa Lt.  t'aris. K Y  r%t. 

B ISOPROPYL ALCOHOL ' pRODUCI'IDErJn FICATION: 
Synonyms: 2-propanol; KC-propyl alcohol; isopropanol 

Formula CAS No.: 67-634 

Molecular Weight: 60.10 

Chemical Fonnula: (CH3)2 CHOH 

Hazardous Ingredients: Not applicable. 

PRECAUTIONARY MEASURES 
WARhlNGl FUMMABLE LIQUID. IIARMFUL IP  
SWALLOWED OR INHALED. Amcfs CENIRU KERVOUS 
SYSTEM. CAUSES IRRIIATlON. 

Keep amy from h u t ,  cpa rb  and flame. 
Keep container closed. 
Use with adequate ventilation. 
Avoid breathing vapor. 
Wash thoroughly after handling. 
Avoid contact with eyes, skin and clothing. 

EMERGENCY /FIR ST AID 

If swallowed, give water to drink. Induce vomiting if medical help f is not immediately available. Never give anjll$ng by mouth to an . wmnscious penon. If inhaled, remove to fresh air. If not 
brrathing, give artificial respiration. If breathing i s  difficult, 

3 .  -give oxygen. In case of contact, immediately flush skin or eyes 
3. with plenty of water for at least IS minutes. In all cases call a 
3 physician. 

SEXSECIlONS. 
B 

DOT Hazard Class: Flammable Liquid 

Y 

SECTION 1 Phvslcal Data 

Appearance: aear, colorlers liquid. 
Odor. Rubbing alcohol. 

Solubility: Infinite in water. 
Boiling Point: 82'C (1WP). 
Melting Point: -8PC (-128.F). 
Specific gravity: 0.79 
Vapor Density (Air= 1): 2.1 

J 

Vapor Pressure (mm Hg): 33 @ 2O'C (WF) 
Evaporation h i e :  (n-BUAC - 1) 2.83 

S E O N  2 Fire and Exdos ion  w r m n t  Ion 

Fire: 
Flammable Liquid 
nrshpoint  lrc (53.0. (closed cup). 
Autoignition temperature: 3!WC ( 7 5 0 .  
Flammable limits in air, %by volume: 
Id :  2 .9  uel: 12.0. 

Explosion: 
Above flash point, vapor-air m h u r c s  arc explosive within 
flammable limits notcd.ibovc. Contact with strong oxidizers may 
cause fire o r  explosion. 

F i r e  Extinguishlng Media: 
Water spray, dry chemkrl, alcohol foam, or carbon dioxide. 
Water spray may be used to keep fire erpoted containen mol. 

Special  Inrormation: 
In the event of a fire, wear full protective clothing and 
NlOSH-approved selfcontained breathing ~ppantus with full 
facepiece operated in the pressure demand or other psiti* 
pressure mode. Walcr may be used to flush spills w a y  from 
crposurer and to dilute spills to non-flammable mixtures. Vlpon 
can flow along surfaces to distant ignition source and flash 
hack. 

5ECIlON3 R eectivitv Data 

Sbbllity: 
Stable under ordinary condiiipnr of use and storage. Ileal and 
sunlight can conlnbute to instahilily. 

Hazardous  Decomposition Products: 
To& pw and vapors surh as carbon monolidc may he released i i  

a fire involving isopropyl akohol. 

Hazardous Polymerization: 
Will not occur. 

Incompatiblllticr: 
Hut, (km, rtmng oridhen, acetadchydc. chlorine, ethylene 
oxide, hydrogen-palladium combination, h y d q e n  peroxide-sulfuric 
acid combination, potassium ten-butoddc, hypochlorous a d .  
k x y a n a t a ,  nitrofonn, phosgene, oleum and perrhloric acid. 

Remom d l  cources of ignition. Ventilate area of leak or 
spill. a U n - u p  penonncl require protective clothing and 
respirator). protection from vaporr. Small spills may be 
abcorbcd on p p e r  towels and evaporated in a fume hood. Allow 
enough time lor f u m a  to clear hood, then ilnite p p e r  in a 
suitable loation away from combustible mrtcnals. Contain and 
recover liquid for rrclamation when paribk. Larger spills 
and kt s u a  can be d l e a c d  as hazardous waste and atomized 
in I suitable RCRA approved combustion chamber. or absorbed 
with vermiculite, dry sand, earth or similar material for 
disposal as haurdous wstc  in a RCRA rpprovcd facility. 

Ensure compliance with local, state and federal regulations. 

f 

NFI'A Ratings: Health 1 Flammability: 3 Reactivity. 0 
T c I n n n  n n v T  A T P A T  I A l  



Mallinckrodt 
Material Safety Data 
Emergency Phone Number: 314-982-5000 

Lhllinckrwll provider the inlormaliun contained hcreici in giwd fait h but 
maker no rcpreaentrtion u lo Hn eomprehrcujvemn or accuracy. 
lndivkluala receiving thb infomulion must exereire their indqw!deiit 
judgment in determising its rpprupriatenrr lor a imrticular purpcxe. 

Ltalllnrkrodi maka no rrprrrtntalbm. or warrmtks. ellher crprnrn 
Implltd. almcrrhantabltliy. nlnrrs lw a prlkular pur- rhhraprct 10 
ik Worullos rc( forth herelm or Io  Ik )ndW to whkh the Inl.rru(k. 
refen. Aetwdlngly. LI.lllrckmd( rWInot k respDlnlbk lor danuga 
rerultliig from used or rellawt rpor thh hlormaikn. 

M a l l i i ~ L r ~ n l i ,  IN.. Scicirc Prduclr Diviriun. P 0. BOR M. Puis. KY 43061. 

NITRIC ACID, 70% 
PRODUCl' JDPNTIFJ CATION; 
Synonymr: Aqua Podq Azotk A&, Mtrk Arid 7wb 

POIWIU~ CAS No.: 7697-37-2 

Molecular Weight 63.00 

Chemkrl POmul.: UNO3 

Ilrurdous Inpedicnts: Not Applicable 

PRECAUTIOWY MEASURES 
DANGCU -NO OXlDlUR COWrACl WlH 
OTHER MATtluL MAY CAUSE nrt 
ColuOSlVL UQUlD AND MISTCAUSl! SEVERE BURNS TU A U  
BODY nssut. MAY BE FATAL IF SWAUDWCD. HAIUIWL IF 
IMULtD. I N l U U l l O N  MAY CAUSE uR(a DAMAGL 

Do no( get in eyes, on skin, or on clothing. 
Awid breathing mist. 
Use only with adequate ventilation. 
Wash thorou~ ly  after Iundlinb 
Keep fnnn mud with dothing and other combustible materials. 
Do not stom nur  combustible m a l c l h  
9 o w  in a tightlycloted mntaincr. 
R e m  and wash mlamilulcd dothing promptly. 
'This substance b cluified u a POISON under the Fcdenl Caustic 
P h  Ad. 

BMERGENCY/FIRST AID 
In cased contact, immcdirtcly flush stin or eyes with plenty of 
water for at 1-1 IS minutes. If mllond,  DO NOT INDUCE 
VOMITING1 Om large quantities of water or milk i f  available. 
Ncvtr giw anything by mouth to an unmnscious perron. If inhaled, 
rrmOvC to fruh air. I f  not brrathing, &z altificial 
respiration. I f  breathing is diffii lt, give oxygen. In all cases 
call a physician. 
SEE SECflON 5. 

DOT Hazard Class: Oxidizer 

m N 1  

~pp rance :  aear, c~lorkss to slightly yellow 
liquid. 

Odor. Suffocating acrid. 

Solubiliv Infinite in water. 

Boiling Point: 1t rC (2STF) 
Melting Point: -WC(-WP) . , 
~pckfic Cinviv 1.41 
Vapor Density (Ah- I): 2-3 rpprorimatcly 

Vapor Pressure (mm HE): 62 @ #K: (WF) 
Evaporation Rate: No information found. 

SECnON2 

Flrc: 
Not combustible, but substance is a strong oxidizer and i ts  heat 
of reaction with rcdueln8 agents or combustibla may cause 
ignition. Can IL.ct with metab to w k w  flammable hydrogen 
lar. 

Explosloa: 
Rucu crplorhnly with combustibk organic or readily oxidizable 
materials such u: akobdr, lurpcntlne, chamul, oqanic 
refuse, metal powder, bydmgen sullide, ctc. 

Fire Edlngulshlng Medlr: 
If involved in a Are, use water spray, 

Specla1 Infonortloo: 
Increases the flammability of combustible, organic and readily 
oxidizable materials. In  Ihc cvcnt of a fim, wear full 
protective clothing and NIOStI-approved sclfcantrincd breathing 
apparatus with lull facepicre opented in the pressure demand or 
other positive pressure mode. 

Flrer nd Explpgjon I nformat ion 

Sbblllty: 
Stable under ordinary conditions d ucc and storage. Cmtainen 
may burst when heated. 

llsurdous Dccomposltlon Products: 
When heated to dccompailion. cmiu toxic nitrogen oxidu fumes 
and hydrogen nitnte. Will read with water or slum to pmducc 
h u t  and toxic and conaivc fuma. 

Iirmrdous Polymcrlutloa: 
Will not occur. 

tncompatlblllllcs: 
A dangerously powerful oxidizing agent, conccntialcd nitric acid 
& inmmpatiblc with mat  suktaarrr, @Uy strong buu, 
metallic povdcn. arbidu, hylmgen tulfde, turpentine, and 
combustible orpnim. 

Isolate or enclose the area of the l u k  or spill. Clan-up 
personnel should w a r  pmlcctivc dothing rod rccpiratory 
quipmcnt suitable for toxic or rorrorhn fluids or vlpon. 
Small Spillr Rush with water and neutnlizc with alkaline 
material (coda uh, lime, ctc.). Smr with excess water. 
larger spills and kt sizes: Neutn lk  with alkaline matedd, 
pick up with absorbent matcrW (und, urth,nnniculite) and 
dispose in a RCRA~pprovcd W e  f d t y  or 
neulnlied slumy with excess n t e r  if lout ordinancu a ~ ~ ~ .  
P d d e  forced ventilation to dissipate fumes. 

Reportable Quantity (RQ)(CWA/CERM) : loo0 Ibs. 

Ensure compliance with local, state and fedcnl regulations. 

the 

Ab 
NFPA Ratings: Ilealth: 3 Rammability: 0 Reactivity: 0 Othcc Oxidizer 

Efkciivc Date: 10-21-86 Supersedes 09-04-85 NITRIC ACID, 70% 



EllcctkDaIt: 10-21-86 Supersedes W-04-85 
i 

NITRIC ACID, 70% 

c In b d r  tloa: 
Remove IO fmh  air. If noI bmtbial, g h  y I i M a I  
respintion. If breathing I, dlllkuh, g h  o w n .  Call r 
PhFrnn. 
l ~ I l w :  
DO NOT INDUCB VOMmNOl Mve brgc qwntitkr of 
n t c r  or milk U  MU&^ NMr .nybin# by mouth to 
an uncmdoua penon. Oct mcdiil rttentiw immediately. 

In m e  dcorua, l m d h t e l y  hurb akin with pknty or wrlcr 
for at kut  lS minuter d t k  rclr#uiag eontrmhtcd ck(hing 
and rhou. Wuh ckching kfm re-. Tbonnrfily clan rboo 
before KW. OCI medial attentkm immediately. 

Eye Elposum 
Wuh eyca d t b  pknIy d i t e r  for at k u t  1S minutu, liftin# 
k n r  and upper cplidr ooarkarlly. Oct dial rttcntka 
Immcdiatety. 

SNo Erpowm J 

DATA (RTECS1982) 



Mallinckrodt 
Material Safety Data 

Mallinckrdt provider the lnfonnatlon coiibined herein in g o d  faith but 
makea no repreamtation u lo Ita eomprehenaiveneu or accuracy. 
Idividualr receiving lhb lnfonnatbn murt exercise their lirlepcnclent 
Judgment in determining Ita appmpriatenesr fur a particular purlme. 

hlalllnckrodt make, no rrprcuntrtlonc. or wrrrant ln.  rlthcr rrprar or 
hiqdkd, olncrchan(.blllly. nlnru fur a pmrtlculmr pur- ulth rapcct 10 
thr Idormaik. set r.rth htreln or to thr product to whtch thr Informatlorn 
rrrrn. Aerordlngly. hlrlllntkrodt wlll nd k raponrlble lor damrge, 
rrrultliig from YY oror rr l lantr upon thb lnlurmmtlun. 

Emergency Phone Number: 314-982-5000 Mall i iwkidt,  IIIC.. Science Plduclr Div is ion .  P.0. Boa hl. Puis. KY 43061. 

SODIUM HYDROXIDE 
PRODUCT m F J C A T J  ON; 
Synonymc clustk ro6; lye; sodium hydroddc solid; sodium 
hydntc 

Formula CAS No.: 1310-7)2 

Mdtcular Weight: 10.00 

Chcmiul Formula: NaOH 

Hwrdour hpdicnt r :  b e .  

CAUTlON- 

w c e u  buy BE FATAL IF SWALUIWLD. CAUSES SCMII 
BURNS 

Do oot get &I eyu, on sun, or on clothing. 
A d  brtatbing duct. 
Keep container cloud. 
UBC 4 t h  adqwtc natltioa. 
Wulr tkroughIy alter L.dling. 
IhL suktrner I, CLVikd as a POISON under the Federal Guttic 
roiroa ~ c t .  

ST AID 

I f  ~llond. do NOT induce vomiting. Ow large quantiticc of 
water. Ncnr &k anyhing by moutb to an 11- percon. Call 
a physician hmcdhteIy. In tllc Otconllc~, lmmcdirtety flush 
B k h  or e p  with plenty of mater lor r t  W 15 minutes. In all 
c am crin a physician. 
SF!@ SECJlON 5. 

DOT Hazard Class: Corrosive Material 

Appunnce: White, deliqutrcent pellc~.  
odor: odorkr. 

Solubiliv 111 g/lOO g d water. 

Boiling Point: 1- (2534T) 
Melting Point: 318T (a.0 

Vapor Dcnsig (Air- 1): No inlomution found. 

Vapor Pressure (mn 11g)e Ncglibbk. 

evlpontibn b t c :  No lnformrtion found. 

Specific O d t y ( m t c r -  1): 2.13 * 

n Informrtlan 

Flre: 
Not considered to be fire h w d .  llot or molten material can 
m c t  violently witb water, 
a n  react with crrtalr mctab, such as aluminium. to genenle 
flammable hflrogcn gas. 

Ex plorloe: 
Not COnrMcrcd to bc an cxpkrion hurrd. 

Fire Extlngulrblag Mcdlr: 
Use any mean8 rubrbls for caingukhing surrounding fire. 
Adding water to caulk d u t h  gcnentcs large rmounts of heal. 

Spcclal Infonartioe: 
In the event d a fire, wear lull protective clothing and 
NIOStI-apprcmd Alcoolrined breathing apprntus with full 
lacepiece opcntcd In the pressure demand or other p i t b e  
prrsrure mode. 

StJblIlty 
Stable under ordinary mndilions ol use and rlonge. Very 
h m & .  Can r M y  pick up moisture from air rnd react with 
carbon dioxide from air to lo rn  codium carbonate. 

Ilaurdour h m p o r i t l o n  Products: 
Sodium odde. 

llaurdour Polymcrlutloa: 
INS rubctaacr docs not polymerize. 

lecomprtlbliltler: 
ConuCC with water, add4 flammable liquids, mnd orgnnic h r l g n  
compounds, upcdally trkhlomelhylene, may muse fire or 
explocion. Contact with nitromethane and other similar nitro 
compoundc caws formation of shock-uncitivc ultr. Conrwt 
with metab ruch u aluminum, tin, and zinc uuw lormalkm of 
flammrbk hydmgen gas. 

l h i s  is  I test line. 1WC Clean-up penonnel require 
protectivr clothing and respintory protection lmm dut. 
h c p ,  lcoop or pick up spilled material. A d d  dusting. 
cdlccted wute mry be tnnsfemd to I ckccd, prcfenbly 
metal, eontriner rnd sent to a RCRA~pprovod waste dlrpoul 
facility. Do no( flush to Ihc ewer. clutionl Ptoor-and other 
BUI~BCCS may be slippery. Do not m t a c t  with water. 
Neutnlize traces with dilute acid. 

Ensure compliance with local. stale and federal rrylation&. 

NFPA btingr: Ilcrltb: 3 ~rmmrbi l i ly .  0 Reactivity: 1 

Effective Date: 11-03-85 Supersedes 04-01-85 SODlUM HYDROXIDE 



l a  bela tlon: 
R e m  to fresh air. If m breathing, give artificial 
reapintion. If breathing b dllf i i l t ,  dy1 onygen. Call a 
physician. 

Ingtstlon: 
DO NOT INDUCE VOMmNGl O b  large quantities d 
water or milk Ulvr i l .bk .  #h anphlng by mouth lo 
an u n m r d o w  pcmtn. Oct mcdkal attention immediately. 

S W r  Exposum: 
In UK d cootact, immediately flush run with plenty of water 
for at kart 1S minuter rwC rcnaving amtaminated cbthing 
and shou.  Wash clothing afore CLUK. (MI a physician 
immediately. 

Eye Exporur*: 
Wuh eyccwith pkntyd water for at least IS minuter, lifling 
lomr and upper c p l k  occuiwally. Get medical a t t e n t h  
immediately. 

C- (RT@CS, 1982) 

No u)5O/Lcu) information found relating to normal 
roulu doccuplbarl crporum. Initation data: Skin, 
rabbit SO mg/24H Smn 
mg/UlI Severe 

Eye, rabbit: 50 

Airborne Exposum Umltr  
-0S I IA  Pennissibk E r p a r u ~ ~  Umit (PEL): 
2 mdm3 WA) 

-ACOIH l'hreshold Umil  Value mv): 
2 mdm3 (Ceiling) 

Ventllrtloa System: 
A system of loul and/or general txhaust is rccomniendcd IO kec 
cmploycc crposur~ below the Airborne f i p a u r e  limits. l a a t  
erhauct ventilation b genenlly preferred beeruse it can control 
(he crniccionc of the contaminant a l  its source, pmnt ing  - 
dispcnioo dB into the gencnl vork a m .  Plcur refer l@hc 
ACGll l  document, 'Inductrial Ventilation, A Manual d 5 
Recommended Pnclices., ma t  went edition, lor detail& 

Perroad Rtrplntors: (NIOSII Appmvtd) - 
If the TLV ir exceeded, a durt/mh respintor with chcmGl 
prdu may be worn, In geaenl, up to ten t imu the ItV.- 
respintor supplier for limitations. Ntcrnatiwty, a r u p p ~ d  air 
fufl f a c e p h  rapinlor or airlined hood may be vorn. 

Skln Rotertlon: 
W a r  impervbuc pro t tc lk  clothing, including boots,  vu, lab 
coat, apron or rwcnlls to prevent skin contact. 

Eye Rotertloa: 
OK chcmkrl ufely goggler and/or a full face shield where 
rpluhing b porribk.Coataa l e n w  should not be vom when 
workingwitb thb malerial. 
qukkdmncb fadli t ia in vork m a .  

i 

Maintain eye wash fountain and 

I S t w n d  SDCC id In- n 

Keep in a tightly cloud containcr.Protcct from 
physicd damage. Store in a rool,dry, vrnlilatcd arta away from 
)OUTPCL of hut ,  moisture and incomptibilitier. Always add thc 
caustic to water while d d n g  n m r  the rcvcac. 

........................................ .......~*~~~~..*#~ 
MO 



blailinckrdt lirovicler the iiilurniation co t i l a i i d  hemin hi gocd h i 1  h but 
niaker no representation u to ita eomprchenrivcnerr or accuracy. 
ldirklualr receiving thin lnfwnulion murt exercise their iiulrlwiiihiit 
juilgiiicnt in clclcriniiiing itn qiprcyirirtetienr fur ~otticuhir tiiirpw 

hlmllliickrodl niakrr no rrprrrrnlmtlons. or rmrraiillrs, rillirr rxprru or 
liiililted, of nterchan~mhlllt~. tllnrrr fur I prrlkulmr purpose wlth rapeel to 
the InformetIan r l  forth herrln or I. the product l o  rhkh thr Informdon 
rrkrr. Accordin&. Irlslltnrkrodl wl l l  nu( be rapoiirlbk fur dmniatrs 
rrsiiltliit Roiii use of or rrllsnrr ulmn lhlr Infurmalion. 

M~ll~tnLr~di.  IIIL . S ~ i c i r e  I ' t i r l u t ~ ~  Diuiwm. P 0 h a  hl. Patis. K Y  JUMI. 

Mallinckrodt 
Material Safety Data . 
Enicrgtncy Phone Number: 314-982-5000 

SULFURIC ACID 96% 
PRODUCI' IDENTIFI CATION; 
Synonyms: Oil of Vitriol 

Formula CAS No.: 7664-93-9 

Molecular Weight: 98.07 

Cbemical Formula: Il2SO4 

llurrdour Ingredients: NOI applicable. 

WCAUTIONA RY MEASURE S 
DANGLU COMOSNL UQUID AND MIST 

II SWAlJDWED. HARMFUL IF I M W D .  INHUAnON MAY 
CAUSE WNG D W G L  

Do not get in cycs, on stin, or on clothing. 
Do ro( bruthe mbl. 
Keep container cloud. 
Use only with adqwle ventilation. 
Wuh tbmughly after handling. 
Ihi subrtrncc b classified as a POISON under the Fcdcnl Caustic 
PoirOn Act. 

CAUSE s m u  DUINS IO AU BODY nssm MAY DE FATAL 

EMERGENCY/FIRsr rn 
In  all a c e s  call a physician. In case of contact, immcdirtcly 
flush skin or eyes with plenty d water lor at k u t  IS minutes. 
If swallowed, DO NOT INDUCZ VOMlllNC3I Give krgc quantities of 
water. Ncvrr &a anylhing by mouth to an unconscious penoa. If 
Inhakd, remove to fresh air. If no( breathing, 
respintion. If breathing is difficult, gin oxygen. 
SEE? SECTION S. 

DOT llazard Class: Corrosive Material 

artificial 

Appcanncc: Colorlcrt, oily liquid. 

Odor: Odorlcrr. 

Solubility: ' Infinite @ WC 

Boiling Point: ca. 3lWC (SWF) 
Melting rdni: ca. -14.C (677. 

Specific Gnvity: 1.84 
Vapor Density (Air= I): < 0.3 @ 25% (To 
Vapor Prerturc (mm 111): 1 @ 146'C (2S0'1.1. 
Evapontion Rate: No inlormation found. 

J 

S E C I ' I O N t  

Flm: 
Not combustible, but substance b a strong oxidizer and its heat 
d reaction witb IUILU&I# agenu or comborlibkc may cause 
ignition. R U a r  with m a l  mctals rcleuing llammabk, 
potentially crplaive hflmgen gas. 

m d E  x DM on Inkrmmtlon 

Ex ploslon: 
NOI combuctibk, but subrtancr ir a strong oridtcr and its heat 
of reaction with reducing agcnu or combuslibla may cause 
ignition. 

Flre Extlngulrhlng Mcdlr: 
Dry chemical, form or albon dioxide. Water spny may be used lo 
keep fire cxposcd containen md. 

Speclml Informatloo: 
In the cnnt d a fire, wear full protective clothing and 
NIOSI1-apprmnd sell4mtaincd bmthing appantus with lull 
facepiece opented in the preuure dcmad or other positive 
pressure mode. 

Stnblllty: 
Stable under ordinary condilionr of use and storage. 

l laurdous I)ecomposllion Products: 
Toxic fumu d oxides of sulfur. Will react with water or steam 
to produce toxic and mrmk fumu. RUCU with u h n r t e r  to 
genente urbon diodde gas, and with cylnidu and sulfides to 
form poisonous hydrogen cyanide and hydrogen sulfide 
respectively. 

l l ru rdous  Polymcrlutloo: 
Will not occur. 

Iommpntlbllltlcr: 
Water, bases, o rynk  material, halgnr, metal acetylidec, 
oxides and hydrides, strong oddWng a d  reducinl agenu and 
many other reactive substanca. 

SECIlON4 Lca kLSplll D 

Dike and cover lealring or spilled liquid with dirt. 
vcrmkulite, kitty-litter or other inert abrorknt. Covrr 
spill with sodium bicahnate or rodr u h  and mix. Clean-up 
pcnonncl require protective clothing and respintoty 
protection from npon and mbu. Ncutnlized n s t e  may be 
contrinertcd and dirpoud in a RCRA appmnd waste d i s p l  
facility. Flush area d spill with dilute coda u h  solution and 
d h r d  lo sewer. 

Reportable Quantity (RQ)(CWA/CE!RM) : IO00 Ibs. 

[!nsum compliance with local, stak and ledcnl regulations. 

NFPA Itallngs: Ilcalth: 3 Flammability: 0 Reactivity: 2 Other: Water reactive 
_-- - - ~~ ~ ~ 



EICcctir :e: 10-21-86 Supersedes W-05-85 

SECrrON 5 I lerllh I l ru rd  In@irrnnlior( 

A. EXPOSURE I I1 EALTlI EFFECrS 

Inhrlallon: 
Inhalation produces damaging clfeds on the mucous membranes and 
upper respinkwy tract. May muse lang edema S p p t m  m y  
include irritation d the nose and thrort, a d  labored breathing. 

Ingesllon: 
Corrosive. Swallowing a n  cause severe bums d the mouth, 
throat, and stomach, krding to death. Or c a w  sore thmt, 
vomiting. diarrhea. 

Skln Contact: 
Corrosive. Symptoms of redness, p in,  and severe burn can occur. 

Eye Contmct: 
Corrosive. Splashes can cause blurred virion, redness, pain and 
severe tissue burns. 

Chronlc Exposure: 
b g - t e r m  erpsure to mist or vapon may -use damage to teeth. 

Aggrevatlon of Pre-exlsllng Condlllons: 
Pcnoc~ 4 t h  pre-cristing skin dirorden or eye plobkms or 
impaired respintoq hnction may k more rusccptibk to the 
elrecis d the substance. 

Inlinlnlloti: 
Rcnwwc to fresh air. II noI breathing, give arl i f icial 
rcspiration. II breathing b dilfiult, give oxygen. Call a 
physician. 

Ingest Ion: 
I f  nvalhmd, DO NOT induce vomiting. Give large quantitics 
d water or milk I milabk. all 8 physician inintcdiatcly. 
Ncvcr give anything by mouth to an unconscious person. 

Skin Exposure: . 
In case d contH1, immediately flush skin with plcnty ol water 
for at kart I S  minuter whik removing contarl(lnatcd ctotliing 
and shoes. Call D phykian. 

Eye Exposure: 
Wash eyes yith plenty d water for at least IS minutcs, lifting 
lower and upper eyelids omrionally. Oel medical attcnlion 
immediately. 

C. TOXICITY DATA (RIECS, 1982) 

Oral rat I.DS0: 2140 mg/kg. Inhalation aiiinea I’ig 
Le)& 18 mg/m3* 

SECIION 6 Occunrl ionnl Cnntrol IrlensttrFr 

Alrborne Exposure Umlls: 
-OWA rcrmivibie Erplorure Umit (rm): 
I mi/“’ WA). 
-ACGIII fhreshdd l lmit Value m.V): 
1 mg/ni’ ~IWA). 

vclll i i l l l iotl Syslcltt: 
A systcni of local and/or gencral exhaust is rcconiniendcd In keep 
employee cxpsures bclow the Airborne Exposure I.iniits. Inca1 
exhaust ventilation i s  generally prclerrcd because i t  can contp 
the emissions d the contaminant at i ts  source. prcvctiting 
dispersion or it into the general work arca. Plcasc rcfcr to tk 
AC(illl documcnt, ‘Industrial Ventilation, A Manual of 
Itccaninic~cd I’racticcs., most recent edition, for dctails. f 
l’ersotinl Iksplralors: (NIOSII Approved) a 

II the 11.V is cxcccdcd a full laccpicce chemical cartridge 5 
respirator may be worn, in general, up to 100 times chc‘Il,V$pr thc 
maximum use concentration specincd by the rcspiraior suppficr, 

.whichever is less. Altcrnativcly. a supplied air full faccpicce 
respirator or airlincd h a d  niay be worn. 

Skin Protection: 
Wear impervious proleclivc clothing. including boots. glows, lab 
coat, apron or coveralls to prevent skin contact. 

Eye I’rotcclioit: 
Use chemical rarely gogglcs and/or a 11111 fiicc shield whcrc 
splashing is pssililc.Contact lenses sliould not be wnrn when 
working with this niatcrid. 
quick-drench facilities in work a m .  

x 

Maintain cyc wash fotlniain and 

Store in a cool, dry. ventilated storage area with acid 
resistant fioorz acid good drainagc. I’rotcct from physical daniagc. 
Keep out of direct sunlight and away lroiii heat, water, a i d  
inconipatiblc materials. Do not wash out container and use i t  for 
other purposes. When diluting, always add the acid to walcr; ncvcr 
add water to tltc acid. 

..................................... i . . . . . . . . . . . . b . . . ~ ~ ~ . ~  

SU1.Q 



ocoloqy and onvironnont, inc. 

K A Z A R D  E V A L U A T I O U  o r  C H S I I C A L S  

Chemical H8mm Chloroform Dato 3/23/92 

DOT N8IOfl.N. NO. 1888 Job No. UH8000 

CAS NUlbOr 67-66-3 

Roforoncor Consultod (circle): 

NIOSH/OSIiA Pockot Guido Varschuaron Horck Indox H8rardlino Chris (Vol. 11) 

Toxic 8nd H8rardous Sataty Manu81 ACOIB Othor : 

R8d Hoalth Handbook NCRP 65 10 CFR 20 Handbook of Choristry 8nd Physics 

Chemical Proportios: (Synonyms: " A X W E  TRICHlORIDE, TRIMLOROMETHAAE ) 

Ch0miC.l ?'ormula s3 I4olocul8r Woight 119.4  

Physical Stat. Liquid Solubility (H20) 0.5 % Boiling Point 143 -F 

Flash Point < 66 -F vapor ~rossuro/Donsity 30 mm Frooaing Point -43 --F 

Spacific Gravity 1.48 177Or) Odor Characteristic Ploas8nt Fla.mablo Limits Non 

Incompat8bilitios strong caustics, chomically-activo notals 

- 

Biological Propartios: 

TLV-TWA 2 pp8 PEL 2 ppm Odor/Odor Throshold 

IDLH 1000 ppm H w n  Aquatic R8t/MOUSa 

Rout. of Exposuro Inh, Ab., Inq, Con 

Carcinogen Yas Tar8tOg.n HUt8g.n 

R8ndling Boconandations: (Porson81 protoctiva ma8suros) 

T'yvak and s8faty gl8ssos with full-faco rospirator avaihbla for upgrada. 

Monitoring Rocomrond8tions: 

HO8lth Har8rda and First Aid: 

Eya: w8sh iuadi8toly: skin: w8sh iuadiatoly: ING: inmadiato nodic8l attantion - irritation from 
oxposuro roquiras iuodiata madical attantion. 

SpptOD8 : Acuto: Blurrod vision, confusion, dolirium, nausoa, vomiting 

Chronic: Tromors; convulsions: lung, livar, or kidnoy d8maga 
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ocology and environment, inc. 

B A L A R D  L V A L U A T I O I I  O F  C H L I X C A L S  

Chemical Name 1,2-dichloroethane Date 

DOT N a H / U . N .  NO. 1184 Job No. UC3000 

CAS N u d e r  107-06-02 

Referoncer Consulted (circle): 

ltIos11/0SIiA Pocket Ouido Verschuoron Merck Index Harardline Chris (Vol. XI) 

Toxic and Harardous Safety Manual ACGIH Othor : 

Rad Health Handbook NCRP 65 10 CFR 20 Handbook of Chemistry and Physics 

Chemical Proportier: (Synonyms: Ethylene dichloride, Freon 150 

Chemical Formula C l t z 2 H +  Molecular Weight 98.96 

Physical State liquid solubility (nzo) 0.82 Boiling Point 182OP 

Flash Point 55Or C.C. Vapor Pcessure/Density 87 u at ZOOC Froezing Point -32OP 

Specific Gravity 1.25 e 2OoC Odor Characteristic sweet rlauablo Liaits 6.2% - 15.6% 
Incompatabilitios oxidirers, caustics, active metals 

Biological Properties: 

TLV-TWA 10 ppm PEL 1 ppm Odor/Odor Threshold 100 ppm 

I D M  1000 ppm Human Aquatic Rat/MouSe Loso .5-5 g/kq - 
Route of Exposure inhalation, ingestion, contact 

Carcinogen X To r atogen Mutagen 

Radiological Propertios: 

~ 

Handling Rocouendations: (Personal protective measures) 

Organic vapor/acid gas cartridgo or SCM, rubber gloves, goggles, faceshield, rubber boots 

Monitoring Recoanndations: 

organic vapor analyzers - continuous: explosinter/02 analyzer 

Disposal/Waste Treatment: 

Health Hazards and F i r s t  Aid: 

Inhalation - remove to fresh air; contact - flush with water: got medical attention 

symptom. : Acute: Irritation, loss of equilibrium or consciousness, headache, nausea, 
voritinq, dry skin 

Chronic: 
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ocology and onvironrent, inc. 

H A X A R D  t V A L U A T I O U  0 1  C H I I I C A L S  

Chomical Mano Load Dato 3/23/92 

DOT I.lO/U.U. NO. 2291 Job No. UH8000 

CAS Iwbor 7439-92-1 

Roforoncos Consultod (circle): 

NIOSH/OSHA Pockot Guido Vorschuoron Morck Indox Harardlino Chris (Vol. 11) 

Toxic and Harardous Safoty hnual E othor : 

Rad Hoalth Handbook NCRp 65 10 CTR 20 Handbook of Chomistry and Physics 

Chomical Proportior: (Synonyms: Plumbum I 

Chorical ?ormula Pb Molecular Woight 207.2 

Physical State solid solubility (H2O) insolublo Boiling Point 3164 F 

Flash Point U/A vapor ~rossuro/Donrity 0 BU Trooaing Point U/A 

Spocific Qravity 11.34 Odor Charactoristic N/A Flarrablo Limits N/A 

Incompatabilitios Strong oxidirors, hydrogon poroxido, acids 

Biological Proportios: 

TLV-TWA .lo0 m p / ~ 3  PtL .050 mq/m3 Odor/odor Threshold N/A 

IDLH 700 rg/m3 Human Aquatic Rat/nouso 

Rout. of Exposuro Inhalation, Ingostion, Dormal 

Carcinogen - Toratogon - Mu t a gon -- 
Radiological Proportios: 

Handling Rocouondations: (Porsonal protectivo roasuros) 
3 

5 mg/* high officioncy particulato rarpirator; othor concantrations- SCBA: avoid skin contact or 

ingostion. 

Monitoring Roconondations: 

Disposal/Wasto Troatmont: 

Hoalth Harards and Tirst Aid: 

IIW: Givo wator, induce vomiting, modical attention immodiatoly; 1": move to frosh a i r ,  rodical 

attontion; DER: wash with soap and wator promptly. 

SyBptODS : Acuto: stomach dirttoss, vomiting, diarrhoa, black stool, haadacho, dirrinoss, rotallic 
tBSt0 

Chronic: musclo woaknoss, joint/musclo pain, insomnia, coma, doath 
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ocology and onvironmont, inc. 

B A L A P D  ~ V A L U A T I O U  o r  C B C P I I C A L S  

Date 3/23/92 Chomical Ram0 1,1,2,2 Totr8chloroothano 

DOT Namo/U.N. No. 1702 

CAS uumbor 79-34-5 

Job No. UH8000 

Roforoncos Consultod (circlo): 

JNIOSH/OSHA Pockot Guid.1 v~rschuoron Horck Ind8x Harardlino Chris (Vol. 11) 

Toxic and Hagardous Safoty Manual ACGIH Othor : 

Rad Hoalth Handbook NCRP 65 10 C?R 20 Handbook of Chomistry and Physics 

Chemical Proportios: (synonyms: Acotylono totrachlorido ) 

Chomical Formula Q1C12cflC12 Molocular Woight 167.9 

Physical Stat. Liquid Solubility (HZ01 0.30 2; Boiling Point 296 "P 

?lash Point N/A vapor Prossuro/D.nsity 9 PID ?cooring Point - 33 O r  

Spocif ic Gravity 1.59 Odor Cha ~acto r is t ic -- ?larrablo Limits N/A 

Incompatabilitios Chomically-activo motals, strong caustics, fuming sulfuric acid 

Biological Proportios: 

TLV-TWA 1 ppm PtL 1 ppm Odoc/Odor Throshold Pungont, chloroform 

IDLH 150 ppm H w n  Aquatic -- RAt/MOUSO -- 
Rout. of Exposuro Inhalation, inqostion, diroct contact. 

Catcinogon ToratOqOn Mutagon 

Radiological Proportios: 

~~ ~~~ ~~ 

Handling Rocouondations: (Porsonal protoctivo moasuro111 

Imporvious clothing, glovos, and boots should bo worn; .yo protoctfon; rospiratorr with cartridgos worn 

at lovols of high concontrations 

Monitoring Rocouondations: 

Hoalth Hasards and First Aid: 

Romovo from oxposuro; porform artificial rospiration if nocrssary; wash skin with soap and wator: 

irriqato oyos with wator; i f  swallowod, indue. vomiting. 

syrptors : Acute: Irritation of oyos, noso, or throat; nausoa; flushod faco: vortigo, dirxinoss; 
incohoronco: hoadacho; skin blisters. 

Chronic: Livor dauqo; impairod momocy; numbnoss of oxtromitios: impairod vision. 
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ocology and onvironmont, inc. 

H A Z A R D  U V A L U A T I O ~  o r  C B I E A I C A L S  

Chorical Uamo l,l,l Trichloroothano Date 3/23/92 

Job No. U H I O O O  DOT u~~o/u.u. NO. 2131 

CAS nuaor 71-55-6 

ROfOrOnCOB Consultod (circle): 

NIOSR/OSHA Pockot Ouido Vorschuoron Morck Indox Ha6ardlino Chris (Vol. 11) 

Toxic and Ha6ardous Safoty Manual ACGIH Othor : 

Rad Hoalth Handbook lCRP 65 10 C?R 20 Handbook of Chonistry and Physic6 

Chemical Proportios: (Synonyms: Mothy1 chloroform ) 

Chomical Formula cH3cc13 Holocular Woight 133.4 

Physical Stat. liquid Solubility (H20) 0.41 Boiling Point 165 F 

Flash Point N/A vapor ~rossuro/Donsity 100 u ?roosing Point -23 F 

Specific Gravity 1.34 Odor Charactoristic 390 ppm ?laMablO Limit6 

Incompatabilitios Strong caustics or oxidisors, W8t.r 

Biological Proportios: 

TLV-TWA 350 ppa PEL 350 ppm Odor/Odor Throshold chloroform liko 

IDLW 1000 ppn H u u n  Aquatic Rat/nouso 

Rout. of Exposure Ingostion, Inhalation, Dorral 

Carcinogon Toratogon Mutagon 

Radiological Proportios: 

Handling Rocouondationr: (Porsonal protoctivo noasuros) 

Monitoring Rocouondationa: 

OVA or HNu with tho 11.7 oV probo. 

Disposal/Wasto Troatmont: 

Hoalth IIasards and ?irst Aid: 

I198 L IUG: sook ndiC.1 attontion promptly; DER: wash with soap and wator. 

syrptom. : Acuto: light hoadod, drowsinoss, headache, irritation of oyos and skin 

Chronic: Q1S doprosmion 
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acology and onvironmont, inc. 

E A I A P D  B V A L U A T I O E  o r  C E B I I I C A L S  

Chomical Namo Vinyl Chlorido Data April 13, 1989 

DOT IABOfl.8. NO. 1086 Job No. YO 1900 

CAS Nuder 

Rofaroncos Consultod (circle): 

NIOSH/OSRA Pockot Guido vorschuoron Marck Indox Hasardlino Chris (Vol. 11) 

Toxic and Haaardous Safoty Manual ACGIB Othar : 

Rad Hoalth Handbook ICRP 65 10 CFR 20 Handbook of Choristry and Physics 

Chomical Proportior: (Synonyas: Chloroathylono, VC, Chloroothono I 

Chomical Formula C H CL Molocular Woight 62.5 

Physical Stat. Colorloss gas solubility (HZO) Iogligibla Boiling Point 7 O F  

Flash Point -10Oo? Vapor Prassuro/Donsity 2580 mm rroosing Point -245OF 

Spacific Gravity 0.9121 Odor Charactoristic 4100 ppm Flauablo Limits 3.6% - 33% 
Inco~patrbilitias Strong oxidisora, strong ba8.5, iron, steal, copper, poroxido 

-2-2 

Biological Proportior: 

TLV-TWA 1 ppI PEL 1 pp8 Odor/Odor Throshold Odotloss gas, swoot 

IDLH 500 ppm tluun Aquatic Ra t/nous a 

Rout. of Exposuro Inh 

Carcinogon H w n  Toratogan Mutagon Suspoct 

Radiological Proportios: 

Handling Roco~mondations: (Porsonal protoctivo aoasuros) 

Wash iuodiataly upon contact with skin: imporvious clothing, glovos, feco shiold: 10 ppm app/orqanic 7 

25 PPI 100 ppm - SCBA 
bnitoring Rocouondations: 

PID 10:2. FID 

Disposal/Wasto Troatmont: 

N/A 

Hoalth Hasards and First hid: 

Wash skin, ayos imdiatoly, if contarinatod; m o w  to frosh air if largo amounts arm broathod in: induco 

vomiting i f  swallornd 

Symptoms : Acuta: Giddiaoss, intoxication, nausoa, light haadodnoss, CUS dopraasion 

Chronic: Livor damago, CUS doprossion, roproductivo affects 
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Section 3.0 - Project Summary 

Vork P l a n  Group: M 
Site No.: 31 
Site Name: 
Site Description: 

Soil North of Building 648 
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 Habitat/Biota Survey 

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

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

X EM-31 - EM-34 - Seismic Refraction 
- X Magnetometry - Seismic Reflection 
- Very L o w  Frequency 

- 

Analytical Screening (check all that apply): 
- Field Analyses 

- Soil Gas Analyses 
- X Laboratory Analyses: 

- Soil Headspace Analyses: Planned number of samples - 

PLANNED " B K R  OF SAl4PLES 

Surface Water 
Sediment 
Soil 
S o i l  Gas 
Groundwater 
Duplicates 
Soil Gas Duplicates 
Trip Blanks 
Field Blanks 
Preservative Blanks 

5 - 
3 - 



Rinsate Blanks 

Group/Site Nos.: n/3i 
Site Name: Soil North of Building 648 
Revision No. : 1 
Date: 3/23/92 
Page No. : 4 of 12 

CATEGORIES OF ANALYSES 
X Pesticides Purgeable Aromatics - 

Purgeable Halocarbons - X Polychlorinated Biphenyls 
Base/Neutral Extractables - X Total Recoverable Petroleum 
Acid Extractables 
Volatile Organic Compounds 
Polynuclear Aromatic Hydrocarbons - X Metals 
Phenols - Cyanide 
Dioxins 
Organophosphorus Pesticides 
Herbicides 

Hydrocarbons 

Phase II-Characterization 

PLANNBD " B E R  OF SAMPLES 

Surface Water - 
- Sediment 

Soil 
Soil Gas 

24 - 
- 

3 
3 

Groundwater - 
Duplicates - 
Soil Gas Duplicates - 
Trip Blanks - 
Field Blanks - 

1 
1 

Preservative Blanks 1 
2 Rinsate Blanks 
- 
- 



Group/Site Nos.: W31 
Site Name: Soil North of Building 648 
Revision No.: 1 
Date: 3/23/92 
Page No. : 5 of 12 

CATEGORIES OF ANBLYSES 
X Pesticides - Purgeable Aromatics - 

Purgeable Ealocarbons - X Polychlorinated Biphenyls 
X Base/Neutral Extractables - X Total Recoverable Petroleum 
- 
- 

Hydrocarbons - X Acid Extractables 
- X Volatile Organic Compounds 
- Polynuclear Aromatic Hydrocarbons - X Metals 

Phenols - - X Cyanide 
X Dioxins - 
- X Organophosphorus Pesticides 
X Herbicides - 

Additional analytical categories are identified below: 

- X Gross Alpha 
X Gross Beta 
X Gamma Scan 
- 
- 
- X Total Organic Carbon 
X Grain Size 
- X Alkalinity 
- X Total Suspended Solids 

- X Total Kjeldahl Nitrogen 
- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

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

- 

(water only) 

- x PE 
X Percent Hoisture - 
- X Hardness (water only) 
X BTU Content 
X Ash Content 
- 
- 
- X Total Organic Ealogens 
X Sulfur - 
- X Ignitability 
- X Cation Exchange Capacity 

Sulfide - 



Group/Site Nos.: W31 
Site Name: Soil North of Building 648 
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Section 4.0 -- Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. 
are listed below: 

Site-specific designated personnel and their responsibilities 

Site m e r :  
Team/Task Leader(s): To Be Determined 
Field Support Personnel: 

Biographies for those personnel listed above which are not included in the 
GQAPP are included in Appendix A of this document. 

Section 5.0 - WQC Objectives for 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. 
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 

All analytes (including field parameters), sample 

Section 6.0 - Fieldvork and Sampling Procedures 
Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 



Group/Site Nos.: H/31 
Site Name: Soil North of Building 648 
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Analyte Hedia Hethod No. A P C DL 

Laboratory Screening Analyses- 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chrom i um 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Hydrocarbons 

Laboratory Analyses 

Gross Alpha 
Gross Beta 
Gama Scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides & PCBs 
Dioxins 
Organophosphorus Pesticides 
Herbicides 

Total Recoverable Petroleum 
Hydrocarbons 

Total Recoverable Petroleum 
Eydrocarbons 

TAL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 

s/w 
s/w 
s/w 
s/w 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 

s/w 

s/w 

s/w 
s/w 
s/w 

EPA 900 
EPA 900 
EPA 901.1 
EPA 82401624 
EPA 82701625 
EPA 80801608 
EPA 8280 
EPA 8140 
EPA 8150 

(modified)/509B 

EPA 418.1 

EPA 418.1 

EPA 6010 
EPA 6010 
EPA 7060 

S/U * EPA 6010 
S/W EPA 6010 
S/W EPA 6010 
S/W EPA 6010 
S/W EPA 6010 
S/W EPA 6010 

N/M N/M N/M N/H 

N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 

N/M N/M N/M TBD 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/H N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/N N/M N/H N/M 

N/M 
TBD 
TBD 
N/M 
N/M 
N/M 
TBD 
N/M 

N/M 
TBD 
TBD 
N/M 
N/M 
N/M 
TBD 
N/M 

N/M 
TBD 
TBD 
N/H 
N/H 
N/M 
TBD 
N/M 

N/l l  
TBD 
TBD 
N/M 
N/M 
N/M 
TBD 
N/M 

N/M N/M N/M N/M 

N/M N/M N/M N/M 

N/M N/M N/M N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/H 
N/H 
N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/H 
N/M 

N/M 
N/M 
,N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 
N/H 
N/M 
N/M 
N/H 
N/M 
N/H 
N/M 
N/H 
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Analyte Hedia Method No. A P C DL 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Her cury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Vanadium 
Zinc 

Cyanide 
TOC 
Hardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 
PH 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 

Demand 

Sulfur 
Ignitability 
Cation Exchange Capacity 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 

s/w 
s/w 
W 
W 
W 
s/w 
s/w 
s/w 
W 
W 
U 
S 
S 
S 
S 
S 

S 
s/w 
S 

EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 
EPA 6010 
EPA 6010 
EPA 7471/7470 
EPA 6010 
EPA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 202.2 
EPA 6010 
EPA 6010 

EPA 9010/335.2 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

SM 507 
EPA 410.4 
EPA 150.1 
ASTM D-2216-80 
ASTM D-422-63 
ASTM D-2015-77 
ASTM D-482 
ASTM D-808-81 
EPA 325.3 

EPA 1010 
EPA 9081 

ASTM D-129-64 

N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/H N/H N/M N/M 
N/M N/M N/M N/H 
N/H N/M N/M N/M 
N/H N/M N/M N/M 
N/H N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/H N/M N/M 
N/M N/M N/M N/M 
N/H N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/H 
N/M N/M N/M N/M 
N/M N/M N/M N/M 

N/M N/M N/M N/M 
N/M N/M N/H N/M 
N/M N/M N/M N/M 
N/M N/H N/H N/H 
N/W N/M N/M N/M 
N/M N/M N/M N/H 
N/M N/M N/M N/M 
N/M N/M N/M N/M 

N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/H N/M N/M N/H 
TBD TBD TBD TBD 
TBD TBD TBD TBD 
N/M N/M N/M N/H 
N/M N/M N/H N/M 

75-125 35 95% 100mgIkg 
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Analyte Media Hethod No. A P C DL 

Field Parameters 

PB 
Specific Conductance W 120.1 

W 150.1 N/M N/M N/M N/H 
N/M N/M N/H N/M 

Temperature U 170.1 N/M N/M N/M N/M 
Dissolved Oxygen W EPA 360.1 N/M N/M N/M N/H 

Notes: S ,= Soil and/or sediment 
U 
N/H No modifications from GQAPP 
TBD .I To be determined. 

= Groundwater and/or surface water 

*With the exception of total recoverable petroleum hydrocarbons, the 
laboratory screening analyses do not have EPA method numbers. 

Section 7.0 -- Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 8.0 -- Calibration Procedures and Frequency 

Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 
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Section 9.0 -- Analytical Procedures 

Screening and quantitative analytical procedures are presented in Section 9.0 
of the GQAPP. Site-specific accuracy, precision, completeness, and detection 
limit criteria are presented in Section 5.0 of this SOAPP. 
any other of the analytical procedures are described below: 

Modifications to 

No Modifications 

Section 10.0 -- Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 of the GQAPP. Modifications to these procedures are described below: 

No Modifications 

Internal quality control check procedures are presented in Section 11.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 

Section 12.0 - Performance and System Audits 

Performance and system audit procedures are presented in Section 12.0 of the 
GQAPP. Specific audits planned for this site investigation are listed below: 

Audit Type Prequency/Date Description 

To Be Determined 
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Section 13.0 -- Preventive Haintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 14.0 -- Procedures U s e d  to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GQAPP. 
are described below: 

Modifications to these procedures 

No Modifications 

Section 15.0 - Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 16.0 - Quality Assurance Reports to Management 

Quality assurance report procedures are presented in Section 16.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 
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Appendix A - Additional Personnel Biographies 

Personnel assigned to this site investigation whose biographies do not appear 
in the GQAPP are listed below; biographies for these site personnel are 
presented on the following pages. 

To Be Determined 
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Scientific mame 
Bas. statu. 

Conon Uanm Statu. ? W W C ( o t  ?MI US- mabitat 

FISHES 

Acipenser oxyrhynchus 

Etheostora histrio 
Fundulus jenkinsi 

Moxostoma carinatum 

Ammocrypta asprolla 

Lepisosteus spatula 

AUPHIBIJWS AND REPTILES 

Alligator mississippiensis 
caretta caretta caretta 
Chelonia mydas mydas 
Dermochelys coriacea 
Drynarchon corais couperi 
Eretmochelys imbricata 
Gopherus polyphemus 
Graptemys pulchra 

--- 

Lepidochelys kaaei 
Rana areolata aesopus 
nacroclemys temnincki 
- 

MAMMALS 

nustela vison lutensis 
Peromyscus polionotus 

trissyllepsis 
Trichochus manatus 

latirostris 

-- 

Atlantic sturgeon 
Crystal dartor 
Harelquin darter 
Salt marsh topminnow 
Alligator gar 
River redhorse 

American Alligator 
Loggerhead turtle 
Green tur t 10 

Leatherback turtle 
Eastern indigo snake 
Hawksbill turtle 
Gopher tortoise 
Alabama rap turtle 

Atlantic ridlay 
Florida gopher frog 
Alligator snapping 

turtle 

Florida rink 
Pordido Key beach 

West Indian manatee 
mouse 

Ursus amoricanus floridanus Florida black bear - 

n 
U 

U 

P 
U 
U 

R 
n ?  
n 7  
n 
P 
n ?  
P 
U 

n ?  
P 
SR 

U 

W A  

n 

W A  

ssc 
f 

ssc 
ssc 
ssc 
ssc 

UR 2 Gulf coast, estuarine 
UR 2 Fresh wator 

Fresh water 
Salt, frosh, brackish waters 
Brackish, fresh, salt wator 
Fresh water 

- .  
ssc T(S/A) Swamps, marshos, ponds 
T 
E 
E 
T 
E 
ssc 
ssc 

E 
ssc 
ssc 

T 

E 

T 

T 
E 
E 
T 
E 
UR 1 

E 
UR 2 
UR 2 

UR 2 
E 

E 

UR 2 

narino, coastal 
Mrrino, coastal 
nacino, coastal 
Open areas near wator 
narine, coaatal 
Sandy coastal plains 
Swamps, stroaas, narshes, 
ponds 
Uarine, coastal 
Sand hill cornunities 
Swamps, marshes, ponds 

Torrestrial habitats 
0oach dunos 

Atlantic and Gulf coasts 

Titi swamps 
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c3 
I 
LJ 

status Base ' 
Scientific name COMP naw Status ffiFWC(or C M )  O s m s  Babitat 

BIRDS 

Charadrius aelodus 
Charadrius aloxandrinus 
Dendroid. dominica 

Dendroica kirtlandii 
Haeaatopur palliatus 
Egrotta ruforcens 
Egretta caerulea 
Egretta 
Grus canadensis pratensis 
Falco perogrinus tundcius 

stoddardi 

- 

Falco sparverius paulus 
Haonatopus palliatus 
Haliaeetus leucocephalus 
Pandion haliaotus 
Pelecanus occidentalie 
Picoides borealis 

- 

Vermivora bachianii 
Canpephilus principalis 

Sterna antillarum 
Hycteria amoricana 
Rostrhaaus sociabilis 

INVERTEBRATES 

Copris gopheri 

Piping Plovor P 
Snowy plover P 
Stoddard's yellow- P-u 

Kirtland's warblor U 
American oystercatcher U 

Reddish egret P-u 
Little bluo heron P-u 
snowy egrot P-u 
Florida sandhill crane U 

Arctic peregrine n 

throated warblor 

falcon 
Southeastorn kestrel R 
Amocican oystorcatcher P-U 
Bald eagle P-u 
Osprey R 
Brown pelican R 
R~d-cockad~d P-u 
woodpecker 

Bachnann's warbler U 
Ivory-billed U 
woodpecker 

Loast tern U 
Wood stork U 

Snail kite U 

Scarab beetlo P 

T 
T 

E 
ssc 
ssc 
ssc 
ssc 
T 

E 

T 
ssc 
T 
ssc 
ssc 
T 

E 
E 

T 
E 
E 

T 
UR 2 

UR 2 

E 

UR 2 

T - .  

UR 2 

E 

AC 

E 

E 

E 

E 
E 

UR 2 

Opon dry, sandy boaches 
Open dry, sandy boaches 
Wooded habitats 

Woodod habitats 
Coastal habitats 
Freshwater/coastal wetlands 
?roshwator/coastal wetlands 
Freshwater/coastal wetlands 
Freshwator wetlands 
Wintors on coasts 

Open pin. forests, clearings 
Open coastal beaches 
Pino forests/coastal habitat 
Nea r wa  te r 
Hangrovo trees, coasts 
Cavity nertr/old pine stands 

Wooded habitats 
Woodod habitats 

Coastal habitats 
rreshwater/coastal wotlands 
Freshwatec/coastal wetlands 

Associated w/Gopher Tortoise 
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Dase status 
mabitat Scientific n a n  Common m a w  Statu. ?GCWFC(Ot IM) US- 

PLANTS 

Chrysopsis gossypina 
cruiseana 

Drosera intermedia 
Epigaea repens 
Kalnia latifolia 
Lilaeopsis carolinensis 
Liliun iridollae 
Pinguicula planifolia 
Polygonella racrophylla 
Rhododendron austrinun 
Sarracenia leucophylla 
Sarracenia 
Stewartia nalacodnedron 

Cruise's golden-astor P 

Spoon-leaved sundew R 
Trailing arbutus U 

fiountain laurel U 
Carolina lilaeopsi's R 
Panhandle lily U 
Chapman's butterwort u 
Lb rge-1 ea ved j ointweed R 

Orange azalea U 
White-top pitcherplant R 
Sweet pitcherplant U 

Silky camellia U 

E 

T 
E 
T 

E 
RE 
T 
E 
E 
E 
E 

UR 1 

UR 2 
UR 2 
UR 2 

UR 1 

UR 5 

- 
UR 2 

Coastal dunes 

Aquatic habitats 
Dry, acid, sandy roil 
Rich, noist, shady woods 

Black, lucky soils 

Sand pine-oak scrub 
Hoist, woody habitats 
Open acid bogs 
Acid bogs/slash pine woods 
Slopes of wooded ravines 

E = 
T = 
UR 1 a 

UR 2 = 
UR 5 a 

FDA = 
FGFWFC 
USFWS = 

Endangered 
Threatened 
Under review, for Fedora1 listing with substantial ovidenco in existenco indicating at least some 
degroe of biological vulnerability and/or threat. 
Under review, insufficient biological data available. 
Candidate species, but taxa has proven to be mor. widespread than was previously beliovad and/or 
those species that are not subject to any identifiable threat. 
Florida Department of Agriculture. 
Florida Game and Freshwater Fish Connission. 
U.S.  Fish and wildlife Service. 
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Bas. = 
R = Rosidont. 
n = Migrant. 
SR = Suspoctod roridont. 
P = Possiblo roridont duo to availahlo habitat; survoy roquirod. 
U = Unknown, survoy cequirod. 
N/A = Not oxpoctod to occur on tho NAS POnSaCOl8 facility. 

Status of spocios on tho M S  Ponsacola facility. 

CI 
I 

Cn 
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14.2 Phase I1 - Characterization 
The primary objectives of the Phase I1 field investigation are as 
follows : 

o To characterize the nature and magnitude of the full 
spectrum of potential site contaminants; 

o To confirm and validate the contaminant distributions 
indicated by the Phase I analytical screening results by 
collecting and analyzing samples under full-scale, 
CERCLA-type QA/QC requirements; 

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 31 will involve the collection of soil 
and groundwater samples. 
will be installed. 
the results of Phase I efforts. In addition, limited aquifer testing 
will be performed. 

Additional permanent, shallow monitoring wells 
Air sampling will be conducted only if warranted by 

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

During the Phase I1 investigation of Site 31, 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 
detected. 

D-2 
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soil 25 3 1 1 1 1 32 A 
(10) C 

Grounduator 3 1 1 Iw 1 m 6 A 
( 2 )  B 

mAL 20 4 2 1 2 1 38(11) 

'Trip blanks w i l l  k uulyrod for Target Colpound List (TCL) volatilo organic co.eounds only. 

bPros.rvativo blanks will k wlyrod for TCL volatilo organic coqounds, total rocovorablm 

Cwlytical muito designations aro as follows: 

hydrocarbons, total Ta wtals, m d  cyanido. 

A - TCL volatile organic collpormds plua xylono and kotonos, T a  baro/noutral and acid 
oxtractablo o r g d c  coapormd., TCL posticidos and -8,  total rocovorablo hydrocarbons, TCL 
motah (total Ii..., unfiltorodl and dissolvod Ii..., milliportfiltorodl), cyanid., gross 
alph.,.total organic carbon, hardnoss (water only), and alkalinity (wator only). 

B = total srupondod solids, total Kjolbhl nitrogon, aronia nitrogon, orthophosphate 
phos@wrru, dismolvd 0rryg.a (in field), 5-d.y biological oxygon dmmnd (€!OD5). and chonical 
oxygon &und (COD). 

C = pil, alkalinity, pmrcmt misturo. grain siro, BTU content, ash content, total halogmns, 
sulfur, ignitability, and cation oxdungo capacity. 

dSpKific constituonts oncaq.8s.d by tho various chmucal groups includod within tho 
abovo-listod UUlytiCAl suites aro idontifiod in T.bl.8 9-5 through 9-13 of tho Gonoric 
Quality Assurance Projut Plan. 

Tho nrukr of s.lp1.s shown in paronthoso6 will k uulyrod for tho additional parartore 
indiCAtd. 

Iw - Not rquirod. 
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14.2.1 Biota Sampling 
The need for formal biological sampling will be based on the results of 
the Phase I habitat/biota survey and analytical screening results. 
biological sampling is required, a separate biological sampling plan 
will be prepared which outlines sample locations, sampling 
methodologies, analytical parameters, etc. 

If 

14.2.2 Soil Sampling 
The actual number and location of soil samples as well as their 
appropriate sampling locations will be determined based on the results 
of Phase I. Tentative locations for collection of soil samples for 
Phase I1 are presented in Figure 14-2. 
samples are assumed at each boring location. 

For planning purposes, five soil 

Soil samples will be collected in discrete intervals using a hand 
operated bucket auger or a split-spoon sampler powered by a drill rig. 
At each location a composite soil sample will be collected from the 
following depth intervals: 0. to 0.5 feet, 0.5 to 2.5 feet, then every 
2.5 feet to a maximum of 10 feet or the water table, whichever is 
shallower. Intervals deeper than 10 feet will be sampled only if 
contamination was found in the deeper zone during Phase I. 
sampling, compositing, and .lithologic logging will be performed in 
accordance with Sections 6.6 and 6.7 of the GQAPP. Equipment 
decontamination will be performed in accordance with Section 6.10 of the 
GOAPP. A detailed discussion of split-spoon soil sampling procedures is 
provided in Section 6.7.2.3 of the GQAPP. 

All 

14.2.3 
Tentative locations for the Phase I1 shallow monitoring wells are shown 
in Figure 14-2. 
Phase I results. For planning purposes, three new shallow monitoring 
wells are tentatively proposed for Site 31. Shallow monitoring wells 
will be installed using the hollow-stem auger method described in 
Section 6.7.2.1 of the GQAPP. Each of the shallow monitoring wells will 
be constructed of two-inch PVC casing, will bracket the water table with 
10 feet of 0.01-inch slotted screen, and will be an estimated 15 feet 

Shallov Monitoring Vel1 Installation and Development 

The exact monitoring well locations will depend on 
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deep. 
practices is provided in Section 6.7.3 of the GQAPP. 
the wells will be developed using the method described in Section 6.7.5 
of the GQAPP. 
be decontaminatyd as discussed in Section 6.10 of the GQAPP. 

A detailed discussion of standard monitoring well construction 
Upon completion, 

All equipment used in monitoring well installation will 

Depending on the results obtained during Phase I, the delineation of the 
extent of shallow groundwater contamination may be possible during Phase 
I1 by the installation of a few monitoring wells in addition to the 
number proposed. When and where possible and/or practical, additional 
monitoring wells will be installed during Phase I1 in order to expedite 
the overal1,investigation schedule. 

14.2.4 Groundwater Sampling 
Groundwater samples will be collected from the three newly installed 
shallow monitoring wells. 
according to the methods provided in Sections 6.8 and 6.10 of the GQAPP. 

Each well will be purged and sampled 

14.2.5 Eydrologic Assessment 
Well head elevations will be surveyed for all newly installed monitoring 
wells and water levels will be measured in all wells following 
procedures described in Section 14.1.4 of this workplan. 

Limited aquifer testing will be conducted on all newly installed and 
existing monitoring wells. 
short-duration specific capacity tests during the development of the 
newly installed monitoring wells and performing slug or specific 
capacity tests on the existing monitoring wells. 
slug tests are particularly useful for deriving first estimates of 
aquifer hydraulic properties (i.e., hydraulic conductivity, 
transmissivity). 
conjunction with well development is that the test itself does not 
generate additional potentially contaminated water which requires 
disposal. 
water. 

This will consist primarily of performing 

Specific capacity and 

The advantages of conducting specific capacity tests n 

Slug testing does not generate potentially contaminated 
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Physical and chemical aquifer data collected during Phase I1 will be 
evaluated to determine lateral contaminant migration characteristics. 
A plan for deep well installation will be developed based on the 
findings of Phases I and 11. 

14.2.6 Air Sampling 
Formal air sampling will be performed only as required based on the 
results of the Phase I surface emissions survey and particulate air 
sampling, and the Phase I shallow soil sampling. 
is necessary, sampling will be conducted in accordance with procedures 
outlined in Section 6.1 of the GQAPP. 

If formal air sampling 
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