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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 North Chevalier Disposal Area 
(Site ll), the Scrap Bins (Site 12), and the Supply Department Outside 
Storage Area (Site 26) located at the Naval Air Station (NAS) in 
Pensacola, Escambia County, Florida. This work plan has been prepared 
by Ecology and Environment, Inc., (E & E) for the Southern Division, 
U.S. Navy, Naval Facilities Engineering Command, under Contract No. 
N62467-88-C-0200. The work plan has been developed based on information 
and file documents provided by the Navy, and on information gathered by 
E & E during preliminary site inspections conducted during January of 
1989. 

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

1-1 
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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-contami- 
nated 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 maher possible; and . 

o Early screening of potential remedial alternatives, which, 
in turn, allows critical parameters necessary to the eval- 
uation 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 Assess- 
ment/Reaedial Activities Investigations. 
investigations that do not require study beyond Phase I1 will be incor- 
porated 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 incor- 
porated into a Remedial Investigation Report, which will provide all the 
information necessary for the development and completion of a Feasi- 
bility Study. 

The final results of site 

1-2 
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2. SITE DESCRIPTION 

2.1 
This site occupies approximately an 18-acre area adjacent to an arm of 
Bayou Grande north of Chevalier Field (figures 2-1 and 2-2). At the 
center of the site are two large pre-fabricated buildings (Buildings 
3627 and 3628) and Building 3445 is located at the southwestern corner 
of the site. 
asphalt. A new north-south paved road runs through the site. Surface 
elevations on the site are approximately 5 feet above mean sea level 
(MSL) and topography slopes gently to the east toward Bayou Grande. 
surface soils are sandy and well drained. There are 11 shallow and one 
deep groundwater monitoring wells on or near this site. The 
construction details of these wells are listed in Table 2-1. 

Site 11 - North Chevalier Disposal Area 

The area around buildings 3627 and 3628 are paved with 

The 

2.2 
Site 12 is located approximately 800 feet northwest of Chevalier Field 
and 600 feet west of Site 11 (figures 2-1 and 2-2). Most of the site 
area is enclosed by a fence and covered with a large concrete pad where 
heavy equipment is currently kept. Surface elevations on this site are 
approximately 15 to 18 feet above MSL and the topography appears to be 
nearly level. Where exposed, surface soils are sandy and well drained. 
No monitoring wells are located directly on this site; however, a 
shallow well, GH-15, is located approximately 300 feet to the east. The 
construction details of well GM-15 are listed in Table 2-1. 

Site 12 - Scrap Bins 

2.3 
Site 26 is located north(vest1 of Chevalier Field and immediately south 
of Building 684 (figures 2-1 and 2-2). 
approximately 100 by 200 feet. 

Site 26 - Supply Department Outside Storage Area 

This site occupies an area 
On the site is a small prefabricated 

2-1 
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TABLE 2-1 

CON!?l'R~oN DETAILS OF "ITOm WBLLS 
OR OR NBAR SITBS 11, 12, MID 26 AT lobs -LA 

Well Surface TOC Total Depth Screened Depth to 
Desig- Elevation Elevation Drilled In tcrval . Filter Pack 
na t ion (f t msl) (ft asl) (ft) ( f t )  (ft) 

GH-15 
~n-26 
[ 61J-27* 

GH-28 
GH-36 
GH-46 

GH-48 

GH-50 

~n-52 

GH-47 

GH-49 

GH-51 

6.4 
3.6 
6.0 
8.6 

5.4 
9.7 
5.2 
6.4 
4.9 
3.2 
2.3 
3.2 

7.54 
4.48 
8.06 
10.82 
7.75 
12.17 
7.73 
8.90 
7.36 
5.71 
4.84 
5.65 

11.5 
11.5 
18.0 
20.0 
20.0 
15.0 
15.0 
15.0 
15.0 
15.0 
63.0 
15.0 

9.0 - 11.5 
9.2 - 11.7 
15-5 - 18.0 
17.9 - 20.4 
17.7 - 20.2 
12.5 - 15.0 
12.5 - 15.0 
12.5 - 15.0 
12.5 - 15.0 
12.5 - 15.0 
58.0 - 63.0 
12.5 - 15.0 

5.0 

5.2 
11.51 
13.9 
13.8 
8.0 
8.0 
8.0 
8.0 
7.0 

55.0 

6.0 

[*llonitoring vel1 6n-27 vas destroyed before Geraghty and Miller, Inc.'s, 1986 
Study. I 
Source: Geraghty and Hiller [1984), 1986. 
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metal building currently used by NAS Pensacola to store chemicals. 
types of chemicals being stored is unknown. 
is bounded by a paved road and the [east] side is bounded by a wooded 
area. Surface elevations are approximately 15 to 18 feet above MSL. 
The topography on the site is gently sloping toward the east. 
about 50 feet east of the site is a topographic break where elevations 
abruptly drop to about 5 feet above MSL. 
well drained. No monitoring wells are located on site; however, a 
shallow well, GH-15, is located approximately 120 feet east of the 
northeast corner of the site. 

The 
The [vest] side of the site 

However, 

Surface soils are sandy and 
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3. SITE EISTORY 

3.1 
Site 11 was a low, swampy, partly submerged area where industrial wastes 
were disposed of and burned from the late 1930s to the mid1940s. 
outer site boundary (edge of shaded area in Figure 2-2) is believed to 
coincide with the pre1930s shoreline as indicated on a 1930 topographic 
survey. Hence, it is inferred that the area covered by this site is the 
minimum area of fill (G 6 M 1984). It was reported that approximately 
24 cubic yards per day (yd /day) of refuse, including wastes from 
aircraft engine overhauls, waste oils, lumber, and other burnables, were 
disposed of there. 
Grande branch following heavy rains. 
Support Activity (NEESA 1983) reported that soil collected during the 
installation of a monitoring well in 1980 at this site showed oil 
contamination. In an Initial Assessment Study (IAS) survey conducted by 
the NEESA in 1983, a sediment sample collected from Bayou Grande near 
this site showed high concentrations of cadmium, chromium, mercury, 
nickel, and lead (140 mg/kg, 8,900 mg/kg, 2 mg/kg, 27 mg/kg, and 650 
mg/kg, respectively). In addition, areas of oily soil were noticed 
(NEESA 1983). In 1986, a Characterization Study conducted by Geraghty 
and Hiller, Inc. (G 6 M) concluded that the groundwater in this site was 
generally contaminated with volatile organic compounds (VOCs), and had 
slightly elevated levels of lead and mercury. Tables 3-1 and 3-2 list 
the detected compounds. 

Site 11 - North Chevalier Disposal Area 

The 

3 

Prior to 1950, oil slicks were noted in the Bayou 
Naval Energy and Environmental 

3.2 
From the early 1930s to the mid1940s, garbage from NAS Pensacola was 
placed in scrap bins and stored in this area (industrial wastes were 

S i t e  12 - Scrap Bins 

sent to the North Chevalier Disposal Area). Approximately 16 yd’/day 

3- 1 
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TABLE 3-1 

Well Numbers 

Compound GH-15 GX-26 GH-27 GH-28 ~n-36 

TR 
-- 
22 
TR 
TR 
-- 

TR 
TR 

Hethylene chloride 
Trans-1,2-dichloroethene 
Chloroform 
l,l,l-trichloroethane 
Trichloroethane 
1,24ichloroethane 
Tetrachloroethene 
Benzene 
Toluene 
Vinyl Chloride 
Ethyl Benzene 
1,l-dichloroe thane 
TOTAL VOLATILES 

TR 
TR 
TR 

-- 
11 

-- 
32 

-- 
lo 

Note: -- = Not Detected 
TR = Trace [<lo ug/L (ppb) J 

~ ~~ 

Source: G 6 n 1986 
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TABLB 3-2 

SUMWRY OF CHEMICAL ANALYSES OF GROUNDVATBR SAnPLES 

FROH SITBS 11 AND 26 TAKEN IN 1986 
( U g m  . 

Well Number (GM-) 

Compound 26 28 36 46 47 48 49 50 51 52 

Methylene chloride 
Trans-1,2-dichloroethene 
Chloroform 
l,l,l-trichloroethane 
Trichloroethene 
1,2-dichloroethane 
Tetrachloroethene 
Benzene 
Toluene 
Vinyl Chloride 
Ethyl Benzene 
1,l-dichloroethane 
TOTAL VOLATILES 

Lead 
NT 

Hercury 

Note: -- o Not detected 
TR = Trace [<lo ug/L] 
NT = Not tested 
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(2 truck loads per day) of vet garbage vas stored here before being 
hauled off and used as livestock feed. There is no evidence of 
hazardous material disposal at this site (NEESA 1983). 

3.3 
This site was used prior to 1956 until 1964 for outdoor storage of 
industrial Chemicals, including paint strippers and acids, by the NAS 
Pcnsacola Supply Department. Incoming containers of these materials 
vere placed on steel aatting where leaks into the soil sometimes 
occurred (NEESA 1983). During the IAS, three soil saaples vere 
collected to depths of 2 feet, and vcre analyzed for EP toxicity metals. 
The results shoved that no samples exceeded EP Toxicity limits, 
Verification Study conducted by G (c M in 1984, however, shoved 
chlorinated aliphatic solvents present at trace levels in a groundwater 
sample taken from monitoring vel1 GM-15 (dovngtadient of this site). 
The analytical results of this sample are contained in Table 3-1. The 
presence of these detected compounds MY be an indication of prior 
spillage of paint stripping chemicals. 

Site 26 - Supply Department Outside Storage A r a  

A 
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4. CLIHATOLOGY 

The NAS Pensacola is located in an area that typically experiences a 
mild, subtropical climate. This climate is a result of the latitude 

(approximately 30' North) and the stabilizing effect of the adjacent 
Gulf of Mexico (Wolfe -- et al. 1988). 
ranges from 55' Fahrenheit (F) in the winter to 81' F in the summer. 
Although the annual temperature range is fairly stable, actual daily 
values can be more extreme, ranging from less than 7' F in the winter to 
more than 102' F in the summer. 
approximately half of the days during the summer months and can cause a 
10' to 20' F drop in temperature in only a few minutes (Wolfe -- et al. 
1988). 

The average annual temperature 

Thunderstorms occur during 

Precipitation rates in the NAS Pensacola vicinity are relatively high 
with an average annual rainfall of approximately 60 inches. Rainfall 
amounts are highest in July and August during almost daily thunderstorms 
(averaging seven inches per month) and lowest during spring and fall 
(averaging four inches per month; Kennedy 1982). High intensity 

thunderstorms are common, producing as much as 3 to 4 inches of rainfall 
during a single hour. Evaporation rates are also highest in the summer 
months, which reduces the potential recharge resulting from heavy summer 
rains. Spring and fall rains are generally less intense, but longer in 
duration, producing less surface runoff and higher rates of infiltration 
and net recharge. 

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

4- 1 
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the coast, commonly known as the sea-breeze effect (Flood and Associates 
1978). Eurricanes and tornadoes are Infrequent but can cause 
substantial damage to the nearshore environment. 
passed within 50 miles of Pensacola since 1980. 

Six hurricanes have 
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5 .  BIOLOGICAL RESOURCES 

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

The 

5.1 Regional Biological Resources 

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

This community type can have three to five distinct habitat types (Wolfe 
et al. 1988). -- 

The 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 pine), -- 
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Ouercus spp. (scrub oak species, geminata, champanii, myrtifolia, and 
inopina), Cladonia species, and Ceratiola ericoides (rosemary). This 
cormunity type has been ranked by PNAI as imperiled statewide because of 
its rarity and because of its vulnerability to extinction due to some 
artificial or biological factor. This community type can have three to 
five distinct habitats (Uolfe -- et al. 1988). 

Tvo other community types may be found in the western portions of the 
NAS Pensacola facility. 
communities. 
bottoms in recent geologic times. 
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 Taxodiun ascendens 
(pond cypress), Cliftonia aonophylla (black titi), Cyrilla racemiflora 
(swanp titi), and other hydric or riparian species. Open moist savannah 
areas within flatvoods are dominated by the herbaceous plants Pinguicula 
spp. (butterwort), Sarracenia spp. (pitcher-plants), Uticularia spp. 
(bladderworts), Polygala spp. (milkworts), and Drosera spp. 
(sundews; Uolfe -- et al. 1988). 

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

Primary overstory vegetation is 

Sandhill communities are found in dry soils which are lower in fertility 
than flatvoods soils. The overstory of this community type is dominated 
by Pinus palustris (longleaf pine), Ouercus laevis (turkey oak), 0. 
marilandica (bluejack oak), 0. stellata (post oak), and 0 .  falvata 
(southern red oak). 
(vild persimmon) and Crataegus lacrimata (Pensacola havthorn). 
abundant herbaceous plants found in moist areas are Pteridium aquilinum 
(bracken fern) and Aristida stricta (vire grass). 
verified vith walk-through surveys and ground truthing by the Navy in 
March of 1986 (Navy 1986). 

- 

- - 
The understory is dominated by Diospyros virginiana 

The more 

These habitats were 

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

Huch 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). Associated species include 
Clethra almifolia (sweet pepperbush), - Ilex cassine (dahoon holly), and 
Lyonia spp. (fetterbushes; Polfe -- et al. 1988). 

Intermittent streams found on NAS Pensacola have lost most of the 
original vegetation associated with this habitat. For example, at Site 

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

In areas unaffected by 

--- 
-- 

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

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

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

In March 1986, the Navy conducted. 
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The Navy recorded moderate size rookeries of the great blue heron and 
found large numbers of nesting osprey in the southwestern portions of 
the NAS Pensacola facility. Because of the large number and diversity 

of habitats found around the facility and considering that the survey 
vas conducted during a predominantly non-mating season, i t  is likely 
that there are more species of birds using the facility and surrounding 
vaters as feeding and nesting sites than have been found. 

Reptiles and 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 
that the presence of the gopher tortoise, Gopherus polyphemus, can most 
likely be found in suitable habitats on the vestern portions of the 

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

During the 1986 survey conducted by the Navy, 

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

Little is knovn of the flora and fauna inhabiting the 

-- 

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. 
saltmarsh cordgrass (Spartina alterniflora) or black needlerush (Juncus 
roemarianus). 
will be conducted to determine the extent of estuarine flora and fauna. 

The habitat type is usually dominated by 

A biota survey of these and other potential habitat areas 
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Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. 
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. Grass beds of unknown species composition 
extending along the north shore of Pensacola Bay in the 1950s 
disappeared by 1961. 
(see Section 12) may elucidate past distributions of seagrasses. 

These grassbeds are composed 

An examination of historical aerial photographs 

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

It should be pointed out that any 

Benthos. Marine soft-sediment communities are found adjacent to the 
northern, eastern, and southern areas of the NAS Pensacola facility in 
Pensacola Bay. 
along the perimeter of the facility, surveys at nearby sites by the 
Florida Department of Environmental Regulation (FDER) and the Navy have 
described the benthic communities within Pensacola Bay as a whole. 

FDER collected benthic samples in most of Pensacola Bay and found that 
the sediments were dominated by polychaetes (Aricidea spp., Capitella 

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

FDER saaples collected 

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

A complete comparison of 

However, the Navy's 

Fish and Shellfish. 
bony fish species and seven cartilaginous fish species (Cooley 1928). 
The 13 most abundant species vere spot (Leiostomus xanthurus), 'pinfish 
(hgodon rhomboides), Atlantic croaker (Hictopogonias undulatus), gulf 

longspine porgy (Stenotus caprinus), silver perch (Bairdiella 
chrysoura) , southern hake (Urophycis floridana), inshore lizardf ish 
(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout 
(Cynoscion arenarius), and spotted hake (Urophycis regia; Beil 1988). 

Early studies of Pensacola Bay have identified 180 

. menhaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli), 

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

Fish population density vas 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 (Beil 1989). 
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Shrimp are caught in greater abundances near NAS Pensacola because of 
the higher salinities. 

in the East Bay area. 
recognized by FDNR are in the East Bay area. 

irradians) are collected only within grassbed areas. No information is 
available at this time on where scallops are collected by the general 
public and hov many are removed. 
facility are located in the Big Lagoon along the southwest portion of 

the facility. 

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

Scallops (Aequipecten 

The nearest seagrass beds to the NAS 

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

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

vermillion snapper (19.5%), red snapper (7 .6%) ,  porgies (4.7%), and 
amberjack (4%). Other less important commercial fish caught were 
Spanish mackerel, sand seatrout, black grouper, spotted seatrout, 
blue crab, and squid. These data, as well as the Navy’s data, also 
suggest that a significant tuna fishery may be developing in the , 

Pensacola Bay area (0 pounds landed in 1983; 1,582 pounds in 1987). 

A moderate amount of commercial fishing 

E b E examined the 

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

The estuarine system is a very important element in the life history of 
most of the commercial and sport fishing species sought. Between 65 and 
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90 percent of all commercially valuable fish species are estuarine 
dependent during some phase of their life cycle. Shrimp, blue crab, and 
shellfish are knovn to release larvae that feed in and around estuaries 
until settlement. During early life history stages the juveniles reside 
vithin seagrass beds or other protected habitats until maturity. Any 
contamination of the vater or sediments around NAS Pensacola could be 
detrimental to fish and shellfish population structure, or could be 
accumulated by the organisms residing near the facility. 

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

The 

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

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

Threatened and Endangered Species. A number of threatened and 
endangered species have been identified in the vicinity of the NAS 
Pensacola facility (see Appendix C). Many rare, threatened, and 
endangered species are associated vith the vetland or bog habitats found 
on NAS Pensacola. A total of 57 occurrences for six plant species vere 
recorded in an inventory conducted by FNAI (1988b) of the NAS Pensacola 
facility (see Appendix C). Host of these plants vere found in the area 
around Sherman Field and habitats to the vest. 
and, more importantly, any assessment of environmental endangerment must 
consider the vater level requirements of rare and endangered plant 
species, the foraging activities of birds in the vaters surrounding the 
NAS Pensacola facility, as vel1 as nesting and feeding animals on the 

Any site remediation 
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facility grounds. Complete biotic surveys may be necessary to determine 

the presence of threatened or endangered species and potential pathways 

of contamination to these species. 

5.2 Site-Specific Biological Resources 

Site 11 occupies an area along Bayou Grande on the north side of NAS 

Pensacola. 

construction of a road through the site and the erection of several 
warehouses. A sand pine scrub community surrounds the areas of 
construction; the community overstory is dominated by pines and scrub 

oaks, and the understory is dominated by species of palmettos, cladonia, 
rosemary, and yucca plants. In areas of building construction, the 
vegetation has been replaced by cultivated grass species. 

Vegetation on site has been altered to some degree by the 

Aquatic habitats that may be affected by Site 11 include a freshwater 
creek that crosses the eastern side of the site and Bayou Grande. It is 
unknown at this time if freshwater or estuarine marshes border the creek 
and/or Bayou Grande. It is expected that a large number of birds, 
reptiles, amphibians, marine invertebrates and fish, and mammals, 
currently use this site for feeding, nesting, or migration corridors. 

Site 12 has been fully developed by NAS Pensacola activities. The site 

is covered vith concrete driveways and several warehouse facilities; 
therefore, there are no vegetative or aquatic habitats, and very few 

birds, reptiles, or small rodents associated with this site. 

Site 26 is primarily an undeveloped area, with the exception of a 
chemical storage shed and a small concrete pad adjacent to the shed. 
The areas surrounding the site to the east and south are composed of a 

fairly well developed sand pine scrub community. Scrub oaks and grasses 
dominate the vegetation found around the site. It is expected that many 
birds, reptiles, amphibians, and small mammals currently use the site 
for feeding, nesting, or migration corridors. 
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6. SURPACE VATW HYDROLOGY 

6.1 
The NAS Pensacola facility is located on a coastal peninsula bounded by 

General Occurrence and Significance of Surface Water 

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. 

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. Discharge is mainly to the south into Pensacola 
Bay; however, some small intermittent streams discharge into Bayou 

Grande to the north from Sherman Field and Chevalier Field (U.S. 

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

The southwestern and northern portions of NAS Pensacola contain areas of 
freshwater wetlands. These are particularly sensitive areas formed by 
the intersection of the water table with the land surface. These 

systems are defined by and dependent upon a dynamic water-cycle, with 
periodic inundation and exposure corresponding to seasonal fluctuations 
in the vater table. 

6-1 

(Bold.items enclosed in brackets denote 
changes to the last version of document) 



The discharge of surface vaters into Pensacola Bay, Bayou Grande, and 
the coastal vetland 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 vel1 as on shell 
fishing, recreational fishing, and swimming in these coastal zones. 
Discharges, either through the surface vater or groundvater, into 
vetland areas found on site could also have a significant impact on the 
biotic communities that are dependent on those habitats. 

6.2 Site-Specific Surface Water Hydrology 
Tvo surface vater bodies lie in close proximity to sites 11, 12, and 26. 
These are a small unnamed creek and an arm of Bayou Grande. The small 
unnamed creek is mainly freshwater; its source is derived largely from 
groundvater seepage. The small creek flovs to the north into the arm of 
Bayou Grande vhich is brackish or marine. Both the portion of the creek 
adjacent to the sites and Bayou Grande are subject to tidal fluctuations 
in vater levels. 

Given that shallow groundvater in this area discharges into these 
surface vater bodies, any contamination associated vith these sites may 
impact the surface vater. Rainfall runoff from contaminated soils could 
also have an impact on surface vater quality. 
sediment samples vi11 be collected as part of this investigation 
vork plan; however, the investigation of Site 30 encompasses the 
collection of samples in these vater bodies. 

No surface vater or 
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7. PHYSIOGRAPHY AND HYDROGEOLOGY 

7.1 Physiography and Regional Bydrogeology 

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

The central part of 

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 
Sy s t em. 

7-1 

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



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 g .  
1984). 
important source of vater supply and is called the Sand-and-Gravel 
Aquifer (Southeastern Geological Society (SEGS] 1986). [Based on the 
total dissolved solids (TDS) content of groundvater from ells that tap 
the Sand-and-Gravel Aquifer in southern Bscambia County (Clemens -- et al. 
1989), the groundwater is classified as Class G l  (PDF3 1988b).J 
sediments making up this aquifer belong to all or part of the Pliocene 
to Rolocene Series which, in this area, consist mainly of the Citronelle 
Formation overlain by a thin cover of marine terrace deposits. Given 
that the Sand-and-Gravel Aquifer is contiguous vith land surface and 
recharge occurs principally by the direct infiltration of precipitation, 
the aquifer is particularly susceptible to contamination from surface 
sources. In the NAS Pensacola vicinity, the Sand-and-Gravel Aquifer is 
made up of three zones based on contrasting permeabilities. 
are referred to as the surficial zone, the lov permeability zone, and 
the main producing zone (Wilkins -- et al. 1985). 

In this portion of Florida, the Surficial Aquifer constitutes an 

The 

These zones 

Surficial Zone. 
contains groundwater under vater table or perched vater table 
conditions. The results of numerous borings conducted at NAS Pensacola 
(G L H 1984, 1986) indicate that the surficial zone ranges in thickness 
betveen 40 and 70 feet and consists of tan and brovn, fine- to medium- 
grained quartz sand. Depth to the vater table vithin the surficial zone 
is variable depending on location and ranges from less than 1 foot near 
surface water bodies to more than 20 feet in areas of higher elevation. 
In general, the direction of groundvater flov is controlled by the 
topography and by discharge to surface vater bodies. 
shallov groundvater in the surficial zone moves tovard areas of lover 

The surficial zone is contiguous vith land surface and 

Consequently, 

elevation and/or the nearest surface vater body. Overall, the surficial 
zone has a high permeability. Numerous aquifer (slug) tests and 
laboratory permeability tests conducted on vells in or sediments from 
the surficial zone at NAS Pensacola ( G  & H 1986) yielded hydraulic 
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conductivity values ranging from 16 to 56 ftlday. 
water flow velocities in the surficial zone will depend on site-specific 

hydraulic conductivities and horizontal hydraulic gradients; however, 
velocities would generally be expected to be high. 

Horizontal ground- 

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

This 

The results of laboratory permeability tests conducted on samples from 
this zone indicate that vertical hydraulic conductivities are low, 
ranging from 4.2 x to 9.9 x lo-’ ft/day. 
permeability zone probably functions as a confining or semi-confining 
unit inhibiting the flow of groundwater between the surficial zone and 
the underlying main producing zone. 
encountered in at least 16 borings at widely spread locations throughout 
NAS Pensacola (G & M 1984, 1986). 
geophysical techniques would be required to confirm its presence at a 
given location, i t  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 

b i n  Producing Zone. The bottom portion of the Sand-and-Gravel Aquifer 
is called the main producing zone and consists mainly of sand and gravel 
interbedded with thin beds of silt and clay. The depth at which the 
main producing zone is encountered is somewhat variable, ranging from 60 
to approximately 120 feet below land surface (BLS)  at NAS Pensacola. 

This zone generally has the highest permeability characteristics due to 
thicker and more persistent sand and gravel beds, and is tapped by most 
of the major wells in the Pensacola area (Wilkins et al. 1985). NAS 
Pensacola has three supply wells which produce water from this zone; 

--  
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hovever, due to high iron content in the vater, the vells are infre- 
quently used (G L M 1986). 
Pensacola are vells located at Corry Field, approximately 3 miles to the 
north. The thickness of the main producing zone can be highly variable; 
hovever, i t  is estimated to be up to about 100 feet at NAS Pensacola. 
Insufficient data exist for vells open to the main producing zone at NAS 
Pensacola to determine direction.of groundvater flov vithin this zone; 
hovever, the flov direction is assumed to be generally southvard under 
ambient conditions. 

groundwater in this zone to flow toward the vells. 

The principal sources of vater for NAS 

Purpage of the supply vells vould locally cause 

As a result of the overlying lov permeability zone, groundvater vith 
the main producing zone occurs under confined or semi-confined 
conditions. At one nested vell location on NAS Pensacola (east of 
Building 6 4 8 ) ,  the vater level elevation in a vell open to the main 

n 

producing zone is approximately 7 feet lover than that in an adjacent 
vell open to the surficial zone (G L H 1986). This indicates that a 
significant dovnvard hydraulic gradient exists betveen these tvo zones. 
Thus, a considerable potential exists for vertical groundvater flov from 
the surficial to the main producing zone at this location. It is not 
knovn to what extent this potential exists elsevhere at NAS Pensacola. 

7.1.2.2 Intermediate System 
The lover limit of the Sand-and-Gravel Aquifer coincides vith the top of 
a regionally extensive and vertically persistent hydrogeologic unit of 
much lover permeability. This unit is referred to as the Intermediate 
System. In the vicinity of NAS Pensacola, the top of the Intermediate 
System generally lies vithin the sediments termed Hiocene Coarse 
Clastics or corresponds to the top of the Upper Member of the Pensacola 
Clay and occurs at a depth of approximately 300 feet (Vilkins -- et al. 
1985). In general, the Intermediate System consists of fine-grained 
sediments, and functions as an effective confining unit vhich retards 
the exchange of vater betveen the overlying Sand-and-Gravel Aquifer and 

the underlying Floridan Aquifer System (SEGS 1986). For the most part, 
the entire sequence is poor to non-vater bearing. However, relatively 
thin beds of sand exist vithin the unit vhich may yield small quantities 
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of water. 
approximately 1,100 feet thick and is composed of the lower portion of 
the Miocene Coarse Clastics, the Upper Member of the Pensacola Clay, the 

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

In the NAS Pensacola area the Intermediate System is 

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 sites 11, 12, and 26, the surficial zone of 
the Sand-and-Gravel Aquifer occurs from land surface to a depth of 
approximately 4 3  feet. 
collected during the installation of monitoring well GM-51, located on 
Site 11 (see Figure 2-2), indicates that the surficial zone primarily 
consists of tan to brown, fine- to medium-grained quartz sand. Ten 
shallow monitoring wells open to the surficial zone exist in the 
immediate proximity of sites 11, 12, and 26 (see Figure 2-2). These 
wells indicate that the water table in the Site 11 area occurs from 
approximately 2 feet BLS in the southern portion of the site to 7.5 feet 
BLS at the northern end. The depth to the water table at Site 12 is 
estimated at 12 to 15 feet BLS and 12 feet BLS at Site 26. Based on 
water-level data collected from these wells (G & N 1986), the direction 
of groundwater flow is generally to the east toward Bayou Grande, and 
the horizontal hydraulic gradient is approximately 0.003 (G & N 1986). 
G 6 H reported a hydraulic conductivity of 34 feet per day (ft/day) from 
tests on a shallow well (GM-49) located at Site 11. Assuming an 
effective porosity of 0.20, the horizontal flow velocity in the 
surficial zone in this area is estimated to be approximately 0.51 ft/day 
or 186 ftlyear. 

The lithologic descriptions of cuttings 
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Immediately underlying the surficial zone in the vicinity of sites 11, 
12, and 26 is the lov permeability zone of the Sand-and-Gravel Aquifer. 
Based on the cuttings from the installation of vell GU-51, this zone 
primarily comprises green to gray, sandy clayey silt vith some shell 
fragments. 
in the vicinity of sites 11, 12, and 26; hovever, based on the 
lithology, this zone vould be expected to function as a confining or 
sed-confining unit restricting the flov of groundvater betveen the 
surficial zone and the underlying main producing zone. 
groundwater flov vithin the lov permeability zone is unknown. 

No monitoring vells open to the lov permeability zone exist 

The direction of 

The direction of groundvater flov vithin the main producing zone at 
these sites is unknown; hovever, a generally southvard flov is expected 
under ambient conditions. An NAS Pensacola supply vell (Vel1 No. 2) is 
located approximately 3,000 feet southvest of sites 11, 12, and 26, and 
is screened betveen 110 and 160 feet BLS, and thus is open to the main 
producing zone. This vell is utilized by NAS Pensacola for backup vater 
supply only during periods of peak demand. 
pumping, the direction of flov in the main producing zone vould be 
tovard the supply vell. 
main producing zone to determine the horizontal hydraulic gradient in 
this zone at NAS Pensacola. 

During these periods of 

Insufficient data exists for vells open to the 
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8. PROJECT MAGEIIENT PLAN 

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

This work plan vi11 .incorporate and reference 
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9.  SITE HANAGEt4"T PLAN 

The Generic Site Management Plan (GSMP) defines the management 
procedures for field activities on both the site and program level. 

management and implementation of all field activities conducted as part 
of the Contamination Assessment/Remedial Activities Investigation of 
Sites 11, 12, and 26 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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10. BEALTE AND SAFETY PLAN 

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 [(see 
Appendix A ) ] .  

protocols to be followed during all field investigations at each of the 
39 sites on NAS Pensacola. 
procedures (site entry, decontamination, etc.); hazard communication and 
training (safety training, briefings, documentation, etc. ); safety 
equipment and instrumentation (monitoring, personnel protective 
equipment, etc.); hazard evaluation by contaminant class (metals, 
organics, etc.); and hazard evaluation for each task (drilling, 
sampling, etc.). The GHSP will be periodically updated, as required, 
during the course of this program. 

The GHSP outlines health and safety procedures and 

The plan includes standard operating 

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

Section.1910). 

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

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

Appendix B)]. 

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

All of the QA/QC 

All samples will be collected, handled, 
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12. ARIUAL PEOTOGRAPH ANALYSIS 

Prior to the initiation of fieldwork, E 6 E will examine all available 
aerial photographs of NAS Pensacola for past and present conditions, 
features, and developments which may have direct relevance to the 

fieldwork methodology. The aerial photograph analysis task will involve 

assembling and stereoscopically analyzing historical photographic 
imagery and topographic maps available for the site area. For the 
purpose of supporting the development of field investigation strategies, 
efforts will be made to obtain photographs of an appropriate scale that 

vi11 allow for analysis of past and present surface conditions, 
drainage, and land use. Photographs showing the history of site 
activities will be analyzed to obtain information regarding the 

evolution of site features that might have affected hydrologic 

conditions. The historical perspective gained by studying aerial 
photographs will provide insight applicable to such tasks as field 
reconnaissance and monitoring well placement. In addition, the analysis 

of historical and current aerial photographs, performed in conjunction 

with geophysical investigation, will aid in the accurate determination 

of the extent of the formerly used area at the site. 
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13. UTILITIES SURVEY 

Prior to conducting any augering, boring, drilling, or excavation 
activities, E 6 E will locate all underground cables, pipes, utilities, 
or other obstructions which may become damaged or otherwise hinder 
fieldwork. The appropriate authorities (e.g., NAS Pensacola Public 
Works and Southern Bell) will be contacted to identify the location of 
all underground utilities in the site area. In addition, E 6 E will 
examine available maps and documents and conduct a metal detector survey 

on site to determine the presence of any other potentially hazardous 
subsurface features. If appropriate and applicable, other surface 
geophysical techniques may be used to locate deeper obstructions not 
readily detected with a metal detector. The locations of all 
underground utilities or obstructions will be marked with surveyors 
flags, day-glow paint, or by other methods as appropriate. This task 
may be conducted as part of the physical survey but will be considered a 
separate task for cost purposes. 
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14. PIELDVORK ~ O D O L O G Y  

14.1 Phase I--Field Screening 
The primary objective of the Phase I field screening investigation is to 
effectively and efficiently focus the Site Characterization (Phase 11) 
and subsequent Extent Delineation (phases I11 and IV) studies. 
field screening phase will employ a variety of field investigation 
techniques, including the collection of samples for laboratory analysis. 
However, the analysis of these samples will be subject to less rigorous 
QA/QC requirements, which reflect the "focusing1' objective--rather than 
a formal contaminant quantification objective--of this phase. Each 
field screening task will utilize all existing information from 
preceding tasks, including aerial photograph analyses, to adjust the 
locations of the various surveys and sampling locations, thereby 
achieving optimum results. The objectives/advantages of the field 
screening methods are discussed in detail in Section 9.1 of the GQAPP. 

The 

14.1.1 Physical Survey 

14.1.1.1 Overall Physical Reconnaissance 
A field reconnaissance survey will be conducted on and around sites 11, 
12, and 26. 
guides in locating surface features. Visual inspections will be made 
regarding surface conditions, stressed vegetation, and surface drainage 
pat terns. 

Available aerial photographs and maps will be used as 

During the reconnaissance survey, the field team will identify areas 
which 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 vi11 utilize radiation and air monitoring 

equipment during walkovers of each site area, in accordance vith 

Section 6.1.1 of the GQAPP. In the event that any [areas vith readings 

above background] are located, the area(s) will be flagged and 

identified on a site map for future reference. 
physical reconnaissance vi11 be mapped in detail and recorded in the 
field logbook. 

All findings of the 

14.1.1.2 

During the establishment of the geophysical survey grid network 
(discussed in Section 14.1.2), an emissions survey will be conducted 
using HNu and/or organic vapor analyzer (OVA) air monitoring equipment. 
The survey vi11 be conducted in accordance with Section 6.1.1 of the 

GOAPP. Measurements vi11 be made at each established grid point, and . 
readings will be recorded in the field logbook. 

RNu/OVA Surface Emissions Survey and Particulate Air 
[Screening] 

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. The air [screening] vi11 be conducted in . 

accordance vith’section 6.1.[1] of the GQAPP. 

14.1.1.3 Radiation Survey 

During the establishment of the geophysical survey grid netvork, a 
radiation survey vi11 be conducted on sites 11 and 12 using a 

micro-R-meter and gamma scintillation detector. 
conducted in accordance vith Section 6.3.2 of the GQAPP. Measurements 
vi11 be made at each established grid point, and readings vi11 be 
recorded in the field logbook. 

The survey vi11 be 

14.1.1.4 Habitat/Biota Survey 
During the physical reconnaissance, an E h E biologist/ecologist vi11 
determine the on-site terrestrial and aquatic habitats, and the 
surrounding habitats vhich may be affected by off-site contaminant 
migrations. During the walkover survey, rare, threatened, and 
endangered species and their potential habitats vi11 be identified, and 
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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 
the specified intervals. A transit survey instrument will be used to 
establish the baselines, and a Brunton compass and tape measure used to 
complete the grid system for the study area. 

an evaluation will be made of general site conditions to support viable 

populations of plants and animals. 
and the survey results, a map illustrating the identified habitats vi11 
be generated.] A habitat/biota survey, as well as an evaluation of the 
literature, will be conducted for each site. 

[Using historical aerial photographs 

14.1.2 Geophysical Survey 
At sites 11 and 26, electromagnetic terrain conductivity (EH-31 and 
EH-34XL) and magnetometer surveys will be conducted. 
survey will not be performed on Site 12 because of probable interference 
from steel rebar in the concrete which covers the entire site. The 
geophysical surveys will be conducted in the Site 11 and 26 sampling 
areas shown on Figure 14-1. The survey will be performed in accordance 
with field methodologies and data interpretation techniques discussed in 
Section 6.2 of the GQAPP. 

The geophysical 

The EH-31 and magnetometer surveys will be conducted by obtaining mea- 
surements at each 25-foot interval grid point. 
obtained at alternating grid point locations with a spacing of 50 feet. 

EM-34XL readings will be 

The geophysical data will be used in conjunction with other background 
data to identify anomalous conditions in the landfilled areas, 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 
determining Phase I and Phase I1 sample locations. 
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Figure 14-1 TENTATIVE SOIL BORING AND TEMPORARY MONITORING WELL 
LOCATIONS, SITES 11.12, AND 26 - PHASE I 
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14.1.3 Analytical Screening 

14.1.3.1 Laboratory Analyses 
Phase I sampling activities for sites 11, 12, and 26 will require the 
installation of shallow temporary monitoring wells, groundwater 

sampling, and the collection of soil samples. All of the samples will 
be analyzed in the laboratory for analytical screening parameters. 

analytical screening program has been developed for the Phase I effort 
to efficiently and cost effectively focus subsequent phases of site 
characterization and contaminant extent delineation. 
screening is addressed in detail in Section 9.1 of the GQAPP. Analyti- 
cal requirements for samples collected in Phase I are shown in Table 

The 

Analytical 

14-1 

Surface Water -- Surface vater and sediment samples collected from Bayou 
Grande in areas adjacent to these sites are addressed in the work plan 
for Site 30, phases I and I1 [(E i E 1992b).] 

Sediment -- One sediment sample is tentatively proposed to be collected 
from the storm drain at Site 12, as shown on Figure 14-1. The sediment 
sampleowill be collected in accordance with Section 6.9.2 of the GQAPP 
and the analytical requirements are shown in Table 14-1. 

Soil --Fifty-one soil borings will be drilled in Group B sites: 
Site 11, 16 on Site 12, and five on Site 26, as shown on Figure 14-1. 
At each location, samples will be collected by compositing soils from 5 
foot intervals until the water table is reached. 
calculating sample numbers, the depth to water table is assumed to be 5 
feet BLS at Site 11 and 15 feet BLS at sites 12 and 26. If surface 
runoff pathways to Bayou Grande are identified, soil samples will be 
collected in the areas of the pathways. 

30 on 

For the purpose of 

The soil samples will be collected using either a solid stem auger 
extraction method or a hand-operated bucket auger. 
compositing, and lithologic logging will be performed in accordance with 

All sampling, 
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SITE 11 

no. of Analyt icgl 
Hodium Samplor Duplicatos Total Suit..' 

soil 

Groundvatat 11 1 

TOTAL 4 1  3 

32 A 

12 A 

4 4  

No. of Dupli- Trip riold Rinsato Prosorvativo Analytical 
-diu Salplos catos Blanks Blanks Blanks Blanks' Total. ~ u i t o " ~  

~~ 

Groundua t o  r ' 11 1 1 1 1 1 16 B 

. -_ SITE 12 

no. of Analyt icgl 
Hodiur Sarplos Duplicator Total suit." 

Sodiront 1 1 2 A 8 

Soil 48  2 50 A 

Groundwat-r d 7  1 8 A 

TOTAL 55 3 58 

l4lRASP1Un1102:r0394/991/11 
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Tablo 14-1 (Coat.) 

SITE 26 

Analytic 1 ,e  No. of 
nodium Samplos Duplicatos Total Suite 

soil 15 1 16 A 

Groundwator d 3  1 4 A 

TOTAL 10 2 20 

14[NASPjUH1102:T0394/991/11 
uoy: 

'malytical suit. dosignations aro as follows: 

A = Volatilo organic compounds, polynucloar aromatic hydrocarbons, phenols, pesticidos 
and total PCBs, total rocovorablo hydrocarbons, and metals (total, unfiltorod). 

B = TArgOt Compound List (TCL) volatilo organic compounds plus xylone and ketonos, TCL 
baso/noutral and acid oxtractablo organic compounds, TCL pesticides and PCBs, 
total rocovorablo hydrocarbons, TCL motals (total Ii.c., unfiltorodl, and 
dissolvod 1 i . o . .  milliporo-filtorodl). cyanido. total organic carbon, hardnoss 
fwator only), and alkalinity (vator only). 

bSpocific constituonts oncompassod by tho various chomical groups included within 
analytical suit. A aro idontifiod in Tablos 9-1 through 9-151 of tho Gonoric Quality 
Assuranco Projoct Plan (GQAPP). 

'Specific constituonts oncompassod by the various chemical ?roup5 includod within 
analytical suite 6 aro idontifiod in Tables 9 - [ 6 1  through 9-1151 of the GQAPP. 

dGroundwator samplos and analytical requirements shown are for Phase I temporary 
wolls only. 

oGroundwator samplos and analytical requirements shovn are tor Phase I existing 

fTrip blanks will bo analyrod for TCL volatilo organic compounds only. 

gProsorvativo blanks will bo analyzed for TCL volatile organic compounds, total 

pormanont wolls only. 

rocovorablo hydrocarbons, dissolvod TCL matals, and cyanido. 
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Section 6.6 of the GQAPP. Equipment decontamination will be performed 
in accordance vith Section 6.10 of the GQAPP. 

Groundvater -- Twenty-one temporary stainless steel monitoring wells 
will be installed around sites 11, 12, and 26. Each well will have 5 
feet of 0.01-inch slotted screen and will be installed to a depth at 
which the well screen brackets the water table (i.e., the top of the 
screen extends slightly above the water level). As shovn on Figure 

14-1, the locations for these wells are tentative. The interpreted 
results of the geophysical investigation, as vell as information gained 

froa field reconnaissance surveys and aerial photograph analyses, will 
allow adjustments and finalization of the temporary shallow vell 
network. 
be purged and sampled in accordance with Section 6.8 of the GOAPP. 

The 21 temporary wells and 11 existing monitoring wells will 

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

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

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

Conclusions 

14.2 Phase II--Characterization/Bxtent Delineation 
This section of the Contamination Assessment/Remedial Activities 
Investigation Work Plan--Group B (Site 11, North Chevalier Disposal 
Area; Site 12, Scrap Bins; Site 26, Supply Department Outside Storage 
Area), Naval Air Station Pensacola, Pensacola, Florida, has been 
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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. 
sampling locations and location designations. The results of the Phase 

I investigation of sites 11, 12, and 26 are presented, respectively, in 
E 6 E's Final Interim Data Report, Contamination Assessment/Remedial 
Activities Investigation, North Chevalier Disposal Area (Site ll), Naval 

Air Station Pensacola, Pensacola, Florida, Volumes I and 11, October 
1991; E 6 E's Final Interim Data Report, Contamination Assessment/ 
Remedial Activities Investigation, Scrap Bins (Site 12), Naval Air 
Station Pensacola, Pensacola, Florida, October 1991; and E 6 E's Final 
Interim Data Report, Contamination Assessment/Remedial Activities 
Investigation, Supply Department Outside Storage Area (Site 26), Naval 
Air Station Pensacola, Pensacola, Florida, October 1991. 

Figures 14-2, 14-3, and 14-4 show the actual Phase I 

In general, the results of E & E's Phase I investigation of sites 11, 
12, and 26, reviewed in combination with those of previous investiga- 
tions of the site (NEESA 1983; and.[Site 11 only] G&M 1984, 1986), 
indicated the following: 

Site 11 

o A potential source of radiation contamination exists in the 
east portion of Site 11 (approximately 50 feet east of 
Building 3628), where an elevated radiation reading of 40 
to 45 pR/h was obtained during the Phase I radiation 
survey. However, the nature of the source material and the 
extent of the contamination are unknown. 

o Elevated levels of metals (including arsenic and lead), 
total recoverable petroleum hydrocarbons (TRPHs), several 
VOCs, polynuclear aromatic hydrocarbons (PAHs), and phenols 
were detected in on-site soil samples over a large area of 
the site. Metals contamination of unsaturated-zone soils 
is nearly ubiquitous at Site 11 south of buildings 3627 and 
3628. The combined TRPH, PAH, and phenol contamination of 
soils in the unsaturated zone exists over the entire site, 
except in the extreme north portion and in the 
north-central portion of the site. Soil contamination 
detected at Site 11 may be a result of past on-site 
activities, including industrial waste disposal and burning 
and landfilling. It is also apparent that Bayou Grande has 
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Figure 14-2 PARTICULATE AIR SAMPLING, SOIL BORING, AND TEMPORARY MONITORING I 

WELL LOCATIONS - NAS PENSACOLA SITE 11 - PHASE I 
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Figure 14-3 SEDIMENT SAMPLE, SOIL BORING, AND MONITORING WELL LOCATIONS 
NAS PENSACOLA SITE 12 - PHASE I 
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Flgun 164 PARTICULATE AIR SAMPLING, SOIL BORING, AND TEMPORARY MONITORINb a 
WELL LOCATIONS - NAS PENSACOLA SITE 26 - PHASE I 
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Figure 14-4 PARTICULATE 
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been impacted by 
samples collected during the corresponding Phase I 
investigation of Site 30 exhibited elevated levels of 
metals, TRPHs, PAHs, and phenols. 

Site 11 soil contamination--sediment 

o Small thicknesses of floating petroleum product were 
observed on the water table in the central and southern 
portion of the site, and an oil sheen was observed in the 
creek near the southern end of the site. 

o Metals concentrations, exceeding either the respective 
Florida Primary Drinking Water Standards or Florida 
Groundwater Guidance Concentrations, are widespread in Site 
11 groundvater samples. The distribution of elevated total 
lead, chromium, zinc, and copper concentrations in Site 11 
groundvater samples suggests that the central and south 
areas of the site, near buildings 3627 and 3628, and 3445, 
respectively, represent at least sources of metals 
contamination in the aquifer matrix sediments, if not also 
a source of actual groundwater contamination. Site 11 
groundwater metals contamination is clearly impacting Bayou 
Grande--surface water samples collected during the 
corresponding Phase I investigation of Site 30 exhibited 
arsenic, chromium, and zinc at levels exceeding Florida 
water quality standards. 

o Widespread TRPH contamination of groundwater in the central 
and south portions of the site, VOC contamination in the 
northeast and south portions of the site (and at different 
depths vithin the Sand-and-Gravel Aquifer), and PAH and 
phenol contamination in the northeast portion of the site 
are probably attributable to on-site sources. It is 
possible that some VOC, PAH, and phenol contamination in 
the extreme south and southeast portions of Site 11 may 
also represent potential off-site sources impacting Site 11 
and Bayou Grande. 

Site 12 

o A potential source of radiation contamination exists in the 
southeast area of Site 12, where elevated radiation 
readings (30 to 35 pR/h) were obtained during the radiation 
survey. Aovever, the nature of the source materials(s) and 
the extent of the contamination,are unknown. 

o The stormwater drain sediment sample (SDOOl) collected at 
Site 12 exhibited elevated concentrations of metals, TRPHs, 
PAHs, and polychlorinated biphenyls (PCBs). These results 
indicate potential sources of contamination exist within 
the southwest area of the site--the area setved by the 
drain. The high concentrations of PAHs and PCBs suggest a 
source exists in close proximity to this area of the site: 
however, these concentrations also may be residual from 
some prior on-site leakage. 
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o Several localized areas of soil contamination appear to be 
present. Elevated levels of total metals and TRPRs are 
generally videspread; hovever, the contribution of each 
metal varies from boring to boring across the site, 
suggesting aultiple potential sources. PAR and phenol 
contaminant distributions also indicate distinct, 
localized sources within or adjacent to the site area. 

o Metals concentrations exceeding Florida standards vere 
.detected in groundvater samples collected across the site. 
The groundvater metals contadnation detected has occurred, 
to some extent, possibly as a result of on-site storage of 
vaste materials observed near buildings 455 and 3821 during 
the Phase I site reconnaissance. PCB concentrations belov 
detection limits in groundvater samples froa the north 
portion of the site indicate a localized potential source 
in that area. Phenol concentrations belov detection limits 
in groundvater samples near Building 455 may be associated 
vith soil phenol contamination in the southwest corner of 
the site or vith potential sources adjacent to the site. 

(Based on these Pbase I results, the Site 12 investigation is no longer 
limited to screening, but vi11 encompass a full-scale RI/PS.) 

Site 26 

o Although Site 26 soils shov only traces of total metals, i t  
is apparent that isolated areas of soil contamination 
exist. These areas are limited in lateral and vertical 
extent. 
the site may be associated vith the area of the former 
chemical storage building. 
the south portion of the site may be associated vith other 
endemic or ambient sources in this area. PAH contamination 
is present at depths up to 10 feet BLS in the north portion 
of the site. TRPR contamination is found only in the 0- to 
%foot BLS interval in the south portion of the site; 
hovever, TRPE contamination appears to be distributed 
uniformly across the site area at deeper intervals and may 
be attributable to an off-site ambient source. 

Soil metals contamination in the north portion of 

Soil metals contamination in 

o Metals concentrations exceeding Florida standards vere 
detected for arsenic, chromium, and cadmium. The arsenic 
concentration, occurring only in well TU002 in the north 
portion of the site, may be attributable to an off-site - source adjacent to Site 26, possibly Site 12, the Scrap Bin 
Area. In addition, chromium, vhich vas elevated vith 
respect to the Florida Primary Drinking Vater Standard in 
all three Phase I temporary vclls, also vas detected in 
nearly all Site 26 soil saaples, vhich suggests the 
presence of an endemic source on Site 26. 
l,l,l-trichloroethane contamination is limited to the 
central site area, and the concentration detected vas far 

At present, 
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below the Florida Primary Drinking Water Standard. 
source and extent of this contaminant plume are unknown; 
however, the plume may have resulted from site activities 
at the location of the potential, historical, on-site 
source area, the former chemical storage area. It is 
possible that this contaminant may also be associated with 
an off-site source, possibly Site 12. 

The 

In light of the Phase I results summarized above, the objectives of the 
Phase I1 investigations of sites 11, 12, and 26 will be as follows: 

Site 11 

o Identify, to the greatest extent possible, the on-site 
sources of radiation, metals, and organic contamination as 
well as potential ambient sources of contamination in the 
site vicinity; 

o Fully characterize the naturelmagnitude and delineate the 
overall extent of on-site soil and groundwater contamina- 
tion and the impact of this Contamination on the [the 
adjacent, south arm of Bayou Grande and on the vicinity of 
the creek outlet] (Site 30); and 

o .Initiate the Risk Assessment and, as warranted, the 
Feasibility Study for the site. 

Site 12 

o Identify to the greatest extent possible the on-site 
sources of radiation, metals, and organic contamination, 
additional off-site sources of contamination, and any 
potential ambient sources of contamination in the site 
vicinity; 

o Fully characterize the naturelmagnitude and delineate the 
overall extent of on-site soil and groundwater 
contamination and on-site and off-site stormwater sewer 
sediment and surface water contamination; and 

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

Site 26 

o Identify, to the ,greatest extent possible, the on-site 
sources of metals and organic contamination, the 
impact of any off-site sources of contamination, and any 
potential ambient sources of contamination in the site 
vicinity; 
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o Fully characterize the nature/magnitude and delineate the 
overall extent of on-site soil and groundwater 
contamination; and 

o Initiate the Risk Assessment and, as warranted, the 
Feasibility Study for the site. 

In order to meet the above objectives, the Phase I1 investigation of 
sites 11, 12, and 26 will include the following elements: 

o Contaminant source survey; 

o Stormwater sewer sediment and surface water sampling (Site 
12 only); 

o Soil sampling; 

o Installation of shallov, intermediate (Site 11 only), and 
deep (Site 11 only) monitoring wells; 

o Collection of groundwater samples from all existing.(Site 
11) and newly installed wells; 

o Hydrologic assessment; and 

o Engineering survey. 

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

For sites 11, 12, and 26, these ARARs include: 

o Resource Conservation and Recovery Act (RCRA); 

o Clean Vater Act (CVA); 

o Safe Drinking Vater Act (SDUA); 

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

o Chapter 17-25, Florida Administrative Code (PAC; Regulation 
of Stormvater Discharge [Site 121); 
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0 

0 

0 

0 

Formal, 

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

Chapter 17-302, FAC (Surface Water Quality Standards [Site 
121); 

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

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

quantitative air sampling will not be conducted during Phase I1 
at sites 11, 12, and 26 because no evidence that these sites represent 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 potential 
contaminants of concern have not been sufficiently characterized. 
[Hovever, basewide biota sampling vi11 be conducted in conjunction vith 
the investigation of operable units (OUs)  15, 16, and 17 (Bayou Grande 
Area, NAS Pensacola Wetlands, and Pensacola Bay Area, respectively). 

Bvery effort will be made to complete the investigation of sites 11, 12, 
and 26 during Phase 11. To the greatest extent possible, the results of 
the Phase I investigation, as vel1 as field data and/or observations 
generated during the Phase I1 investigation, will be utilized to adjust 
and/or redirect the Phase I1 efforts to maximize the amount of 
information obtained regarding the horizontal and vertical extents of 
possible contamination at these sites. Adjustments to the Phase I1 
scope of vork may include, but MY not be limited to: 1) sampling of 
additional media vhich are not already included in this vork plan; 2) 
installation of additional and/or deeper (i.e., intermediate and/or 
deep) permanent monitoring vells; 3) collection and analysis of 
additional samples from any given medium; and 4) performance of full- 
scale aquifer tests or other studies to further characterize the 
hydraulic properties of the soil or aquifer matrix. 
and/or analysis vi11 not be performed on media for which the associated 
procedures are not described in the approved GQAPP. Furthermore, 
additional data from other site investigations may become available 

Hovever, sampling 
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prior to or during the completion of Phase 11 activities at sites 11, 
12, and 26. This could varrant either an increase or decrease in the 
scope of vork proposed in this vork plan.] 

Based on the results of the activities identified above, during Phase 11 
E & E will initiate the appropriate Risk Assessment and, as warranted, 
Feasibility Study activities. 
directed toward identification of contaminants of concern as vell as 
identification of data gaps that must be eliminated to support the 
eventual completion of a Baseline Risk Assessment for the sites. [If no 
data gaps are identified, the Baseline Risk Assessment will be completed 
during Phase 11.) 

Risk Assessment activities vi11 be 

Feasibility Study activities, which will be required for sites 11, 12, 
and 26, vi11 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 11.1 

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

vi11 only be implemented folloving receipt of BPA 

All Phase I1 investigation activities and results will be discussed in a 
separate Interim Data Report for each site structured in the required 
format of a formal Draft Remedial Investigation Report. 
Interim Data Report will provide a complete data synthesis incorporating 
the results of E 6 E's Phase I and Phase I1 investigations, as vell as 
the results of previous investigations. 
specify whether additional Phase I11 assessment activities are required, 
or vhether the formal Draft Remedial Investigation Report for the site 
can be prepared. 

This Phase I1 

The Interim Data Report vi11 
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The identification of possible past and/or current waste streams, 
including volumes, disposal methods, and/or any leaks, that may have 
occurred at or impacted the sites will be based on a review of the Phase 
I historical aerial photograph analyses and Phase I and Phase I1 on-site 
field observations. 
on-site buildings/structures and delineation of all associated 
activities vi11 include the development of a detailed summary table and 

the provision of former and existing building/structure plans, if 
available. 
at the sites will include determining the former and current use of each 
utility structure. All former and existing utilities will be shown 
graphically on a site map (see Engineering Survey, Section 14.2.4), 
based on the detail available in the data base. 

The compilation of a list of former and existing 

The,evaluation of former and existing underground utilities 

Finally, the 

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 199[2] version 

of this document, subject to its approval. [In this section (14.2), a l l  
references apply to the 1992 version of the GQAPP.] 

14.2.1 Contaminant Source Survey 
A detailed contaminant source survey will be performed at sites 11, 12, 
and 26 in order to obtain a comprehensive understanding of potential 
contaminant source(s) at the sites. 
information in NAS Pensacola files, previous investigative reports, and 
interviews vith current and former employees of the NAS Pensacola 
facility. Based on the information obtained from these sources, on-site 
past and/or present waste streams(s) and waste stream-related 
activities, on-site buildings and associated activities, on-site past 
and/or present underground utilities, and potential former and/or 

existing ambient sources of contamination will be delineated. 
ground source survey 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. 

The survey will focus on existing 

All back- 
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identification of potential former and existing ambient contaminant 
sources will involve an evaluation of existing files and literature to 
determine vhether any normal daily activities at each facility, such as 
aircraft operations, may have created potential, low-level ambient 
contaminant source(s). 

At sites 11, 12, and 26, specific tasks associated with the contaminant 
source survey will also include: 

S i t e  11 

0 

0 

0 

0 

0 

S i t e  12 

0 

0 

0 

The identification of specific areas on Site 11 that were 
used for "concentrated" disposal of landfill vaste and the 
source and nature of the disposed material; 

The identification of the source and nature of empty 
containers (i.e., cans) that have been discarded on the 
escarpment at the vest side of the site, and, in 
particular, their relationship to Site 26; 

Determination of the location of the industrial vaste sever 
or other waste conduits servicing industrial activities 
immediately northvest of the site; 

The identification of the source(s) and nature of apparent 
petroleum product observed on the water table in the 
southern portion of the site and seeping into the creek 
south of the site. 

The identification of the source(s) of abandoned storage 
containers at the vest-central area of the site, and the 
nature of the materials they contained. 

The identification of the source(s) and nature of the 
drummed material that is and/or has been stored on the 
southern end of the site, and consideration of the impact 
it may have had on the radiation and PCB contaaination in 
this area; 

The identification of the sources and nature of material 
that has been stored in the scrap bins in the central and 
northern portions of the site; 

The identification of any past spills and/or leaks of 
stored materials on site, and the source and nature of 
these subs t ances ; 
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o The identification of the types of wastes and methods of 
storage at the site, past and present; 

Delineation of the stormwater discharge system and 
consideration of the potential effects i t  may have on the 
distribution of site contaminants as well as an off-site 
contaminant migration; and 

o The specific identification of nearby activities/facili ties 
that may have contributed to the generally widespread TRPH 
contamination at the site. 

o 

Site 26 

0 

0 

0 

0 

14.2.2 

The identification of the sources and nature of materials 
that have beenlare stored in the Chemical Storage Shed, 
including the identification of any past releases of these 
materials; 

The identification of any activities/facilities nearby 
which may be directly impacting the site, and, in 
particular, the potential effects of Site 12 activities on 
Site 26; 

The identification of the sources and nature of materials 
(cans, etc.) that have been disposed of on the surface in 
the dune escarpment area and the slope east of the site. 

The identification of the source of the one low-level VOC 
detected in the groundwater in the central portion of the 
site. 

Sampling and Analysis 
Figures 14-5 and 14-6 show the proposed Phase I1 soil boring and 
monitoring well locations for Site 11; Figure 14-7 shows the proposed 
Phase I1 sediment sample, soil boring, and monitoring well locations for 
Site 12, and Figure 14-8 shows the proposed soil boring and monitoring 
well locations for Site 26. Tables 14-2, 14-3, and 14-4 summarize the 
sampling and analytical requirements, including QA/QC samples, for the 
Phase I1 investigations of sites 11, 12, and 2 6 ,  respectively. Tables 
14-5 and 14-6 provide the specific rationale for each proposed Phase 11 
Site 11 soil boring and monitoring well location, respectively, and for 
the analytical suite associated with each proposed Phase I1 sampling 
location. (Groundwater samples to be collected from the nine existing 
on-site wells and analyzed for suite A ,  see below, are not included in 
rationale Table 14-6). Tables 14-7, 14-8, and 14-9 provide the specific 
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Figure 14-5 PROPOSED SOIL BORING LOCATlONS 
NAS PENSACOLA SITE 11 - PHASE II 
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Figure 14-6 PROPOSED MONITORING WELL LOCATIONS 
NAS PENSACOLA SITE 11 - PHASE II 
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KEW 

Figure 14-7 PROPOSED SEDIMENT SAMPLE, SOIL BORING, AND MONITORING 
WELL LOCATlONS - NAS PENSACOLA SITE 12 - PHASE II 
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Figure 14-8 PROPOSED SOIL BORING AND MONITORING WELL LOCAllONS 
NAS PENSACOLA SITE 26 - PHASE II 
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No. of Dupli- Trip Prosorva ivo Piold Rinsato Analytical 
?Iodiur Samplosa catos Blanks Blanks ' Blanks Blanks Total' sui toC 

TOTAL I1821 16 10 1 4 10 I2231 
(65) 1111 m m m 1111 (65) 

uoy : 

'Tho numhr of sarplos shown in parmnthosos will bo analyzod for tho additional parawtors 

bTrip blanks will bo analytod for Appondix IX volatilo organic compounds (VOCs) only. 

indicatod. 

Prosmrvativo 
blanks uill bo analysod for Targot Compound List (TCL) VOCs, total rocovorablo ptroloum 
hydrocarbons (TRPHs), dissolvod Targot Analyto List (TAL) wtals, and cyanid. .  

CAnalytical suit. dosignations aro as follows: 

A = TCL VOCs: TCL baso-noutral/acid oxtractablo organic compounds IBltAs): TCL posticidos, and 
polychlorinatod biphonyls f K B s ) :  TRPHs: TAL motals (total 1i.o.. unfiltorodl and dissolvod 
1 i . o . .  rilliporo-filtorod. uator only]): cyanide: gross alpha, bota, and gama 
radiooctivity: total organic carbon: hardnoss (uator only): and alkalinity fwator only). 

B = TAL rotals. 

C = Appondix I X  m C s ,  B N A s ,  dioxins, posticidor, PCBs,  organophosphorus posticidos, horbicidos. 
total motals, cyanid., and sulfido. 

D I PH, alkalinity, porcont roisturo, grain si.., BTU contont. ash contont. total organic 
halogons, sulfur, ignitability, and cation oxchango capacity. 

E I Total suspondod solids, total Kjoldahl nitrogon (TKIv), ammonia nitrogon, orthophosphato 
phosphorus, dissolvod oxygon (in fiold), 5-day biological oxygon dorand ( B O D 5 ) ,  and chomical 
oxygon dorand ( C O D ) .  

? = ?ormoability. 

dSpocific constituonts oncoapassod by tho various chomical groups includod within tho abovo-listod 

O26 boring locations x 3 dopth intorvals = 78 samplos, plus 10 boring locations x 5 dopth intorvals 
= 50 s a q l o s ,  plus 2 sarplos from oach of 6 doop -11 installation locations (total of 12 ramplor) 
for pornability analysis of confining unit matrix. 

analytical suit08 arm idontifiod in tablos 9-ICl through 9-[lSl of tho GQAIP. 

f W R  = Not roquirod. 

'9 oxisting wolls + 1311 now wolls ( 1 1 4 1  shallow, 11 intorwdiato. and 6 doop) = 1401 sarplos. 

Sourco: Ccoloqy and Lnvironnnt, Inc., 1992. 
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No. of Dupli- Trip Prosorva~ivo Fiold Rinsato Analytical 
Modium ~amp1.s~ catos Blanks Blanks Blanks Blanks Total' suitoc 

A =  

B -  

c =  

D =  

E -  

surface  ato or' 1 1 l 

(1) NRf NFt 

Sodin.ntg 7 1 1 NR NR 1 10 A 
( 2 )  NR m NR NR NR (2) E 

36 4 1 NR NR 1 42 
36 4 1 NR NR 1 42 

2 
( 2 0 )  BR NR NR NR NR (20) 

h Soil 

-- NFt NR NR -- 2 

A 
B 
C 
E 

Groundwato r 181 1 1 1 1 1 1131 A 
( 3 )  NR NR NR NR NR ( 3 )  D 

TOTAL 1901 11 5 1 1 4 I 1 1 2 1  
( 2 5 )  NR NR NR NR NR (26) 

14[NASP1Wll02:TO394/871/10 

Koy : 

'Tho numbor of sarnplos shown in paronthosos will bo analysod for tho additional paramotors 

byrip blanks will bo analysod for Targot Compound List ITCL) volatilo organic compounds (VOCs) only. 

indicatod. 

Prosorvativo blanks will .bo analysod for TCL VOCS, total rocovorablo potroloum hydrocarbons 
(TRPHsl, dissolvod Targot Analyto List (TAL) aotals, and cyanido. 

CAnalytical suit. designations aro as follows: 

TCL VOcs: TCL baso-noutral/acid oxtractablo organic compounds (BNAs): TCL posticidos and 
polychlorinatod biphonyls (PCBs); TRPHs; TAL notals (total ti.. .. unfiltorodl and dissolvod 
[i.o ., rilliporo-Ciltorod, wator only]); cyanido: gross alpha, bota, and gamma 
radioactivity; total organic carbon: hardnoss (wator only): and alkalinity (wator only). 

TCL VOCs and TCL B M s .  

TAL notals. 

Total suspondod solids, total Kjoldahl nitrogon (TAN), ammonia nitrogon, orthophosphato 
phosphorus, dissolvod oxygon (in tiold), 5-day biological oxygon doaand (BOD5), and chorical 
oxygon donand (COD). 

pH, alkalinity, porcent moirturo. grain sizo, BTU contont, ash contont, total orqonic 
halogons, sulfur, ignitability, and cation oxchango capacity. 

d~pocitic constituonts oncornpassod by tho various chomical groups includod within tho abovo-listod 
analytical suitor aro idontifiod in tablos 9-16] throuqh 9-[lSl of tho GQAPP. 

o~arnplo location not shown on riguro 14-7: vi11 bo collected at outfall of on-sit. storm drainage 

'NR = Bot roquirod. 

9Throo ramplo location8 not shown on riguro 14-7; will bo colloctod at upstroam and downstroa~ 

h12 boring locations x 6 dopth intorvals = 72 samplos, plus 1 boring location x 2 dopth intorvals I 

iTotal of I 8 1  now shallow wolls = 101 samplos: dovngradiont control will also bo providod by tho 151 

SOUKC.: Ecology and Environnont, Inc., 1992. 

systor, whon locatod. 

oxtonsions of on-sit. storm drainago systom, and at outfall, vhon locatod. 

2 samp1.s. 

shallow wolls to bo installod on Sit. 26. 

14-21 
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No. of Dupli- Trip Prosorva ivo liold Rinrato Analytical 
?!odium Samplosa Cat.. Blanks Blanks ' Blanks Blanks Total' ~ u i t o ~ '  

my: 

'Tho nudor of samplos shown in paronthosos will bo analyxod for tho additional paramotors 

bTrip blanks will bo analyxod for Agpondix IX volatilo organic coapoundr fvDcs) only. 

indicatod. 

Prosorvativo 
blanks will bo analyxod for Targot Compound List (TCL) W K s ,  total rocovorablo potroloum 
hydrocarbons (TRPHs), dissolvod Targot Analyto List (TAL) ntals, and cyanid.. 

'Analytical suit. dosignations aro as follows: 

A = TCL VOCs: TCL baso-noutral/acid oxtractablo organic compounds (DNAs): TCL posticidos and 
polychlorinatod biphonyls (PCBs): TRIPUS: TAL motals (total 1i.o.. uafiltocodl and dissolvod 
ti.. ., milliporo-filtorod, wator onlyl): cyanid.: gross alpha, bota, and g a m  
radioactivity; total organic carbon: hardnoss lwator only): and alkalinity (wator only). 

B = Appondix XI VOCs. DIU., dioxins, posticid.~, PCBs, organophosphorus posticidos, horbicidos, 
total motals, cyanid., and sulfido. 

C = TAL motals. 

D = pR, alkalinity, porcont loirturo. grain six., BTU contont. arh contont, total organic 

C - Total surpondod solids, total Rjoldahl nitrogon (TM), ammonia nitrogon, orthophorpbato halogons, sulfur, ignitability, and cation oxchango capacity. 

phosphorus, dissolvod oxygon (in tiold), %day biological oxygon d o u n d  ( B O D 5 ) ,  and chorical 
oxygon domand ( C O D ) .  

dSp.cific constituonts oncolpaasod by tho various ChOmiCAl groups includod uithin tho abovo-listod 

'Total of 6 boring locations x 6 dopth intorvals = 36 samplos, plus 1 boring location x 8 doptb 

'IlR = Not roquirod. 

'Total of IS1 now shallow wolls = [SI samplos: upgradiont control will a150 bo providod by Sit. 12 

analytical suitos aro idontifiod in tablos 9-16] through 9-11S1 of tho GQAPP. 

intorvals = 8 samplos. 

proposod shallow woll locations 6 and 7: dounpradiont control will also bo providod by sit. 11 
oxisting shallow woll W 5 .  

Sourco: Ccology and Environnnt, Inc., 1992. 
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' I  

Location Rational. 
Analyticab 
Suite( s ) Analytical Rational. 

4 ,  6 .  1 .  A m  Dotorain0 tho presonco and nature of 
8 ,  10, 12, potontial soil contamination in aroas 
17, 22. 23, not saaplod during Phaso I. 
30, 35, 36 

BWC Evaluato potontial prosonco of aquifor 
aatrix soil contaaination by aotals 
basod on high Pharo I toaporary well 
aotals concontrations. 

1. 2, 5 .  AWT 
9, 14, 1 8 ,  
2 1 .  2 5 ,  26, 
27. 3 3 ,  3 4  

3 ,  11, 1 3  AWT 
1 5 .  16, 19 ,  
29. 3 1  

EWT 

Delineate pot.nti.1 outor ortent of 
contaaination dotoctod during Phase I 
soil sampling. 

Confirm contanination dotoctod 
during Phaso I soil saaplinq (metals, 
TRPHs, VOCs, e m s ,  phonols, PCBs). 

Evaluato potontial prosonco of 
aquifor matrix soil contaaination 
based on Phaso I soil and ground- 
water contaaination (aotals, VOCs, 
PAHs, phenols, and PCBs). 

A CharACtOriZO full spoctrua of potontial 
contaminants. 

B Metals a r o  only concorn hoc.. 
t Locations 

7 and 8 only) 

A Idontify absonce of contaaination in 
thoro areas  o r  characterize Cull 
spoctrua of potontial contaminants. 

A Charactorize full spectrum of potential 
contaainants. 

A,  D Charactorieo full spoctrua of potential 
(BWT all contaminants (suit. A ) .  

locat ions ) 
Support potential.sito remediation 
planning activitios (suite D). 

14[NASPlUH1102:T039¶/1050/7 

Koy at ond of tablo. 
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?dl0 14-5 (Cmt. ) 

0 I c3 
la I ; '  

c c. 
I 
w 
0 

toeation Rational. 
Analyticri 
Suite( s ) Analytical Rational. 

20 ,  24 ,  32 AWF Evaluato potontial source of Phaso I 
soil contamination dmtmctod orst of 
crmok/Bayou Orandm which may bo from 
activitims unrmlatod to Sit. 11. 

28  Confirm contamination dotoctod during 
Phasm I soil sampling (motalr, TRPHs, 
PUIS and phonolr). 

Doop Wall cvn mop wall locations uhoro confininq 
Locations unit should bm oncountormd during 
4 ,  8 ,  1 3 ,  installation. 
17,  26, 
29 (I.. 
F ~ ~ U C O  11-61 

A Charactoriro full apmctrum of potontial 
contaminants. 

A 

C 

intorval only) 

F 

( 2 . 5  - 5 .0 '  

Charactoriro full spoctrum of potmntial 
contaminants. 

Satisfy R C M  rmquirommnts. 

Support potontial site romodiation 
planninq activitios. 

Kay : 

'AWI = Soil ramp101 colloctmd abovm wator tablo at follouinq intmrvals (BLS): O-(l.Ol, 1 1 . 0 ~ - 2 . 5 ,  2.5- 5,  5-10, 10-15. 15-20, 
20-25 Coot; 
BW? = soil ramplor colloctod below wator tablo at Collowinq intmrvals ( B W ) :  0 - 5 ,  5-10 h o t .  

Specific paramotmrr includod within orch analytical suit. arm givon in Tabla 14-2 .  
bCUH - Doop wall locations uhoro confining unit should bm mncountmrod durinq installation. 

TRPHs m Total rmcovmrablo potroloum hydrocarbons. 
VOCs = Volatilo organic carbons. 
P W s  - Polynuclorr aromatic hydrocarbons. 
PCBr = Polychlorinatod biphonyls. 
R C M  = Rosourco Conmorvation and Rocovory Act. 

Sourco: Ecology and Environmont, Iac., 1992. 
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I c) 

Location 
Roforonco Samplo 
Number(s1 Typo ( s I Location Rational. 

Analyticai 
Suit.( s I Analytical Rational. 

2 ,  1 0 ,  SGW Dotormino prosonco and naturo of potential A Characterizo full spectrum of potential 
15, IS, shallow groundwator contamination. A 1 1  contaminants. 
21, 22 wolls in o r  hydraulically downgradient of 

contamination dotoctod across Site I1 E Support potontial site remediation 
during Phase I (metals, TRPHs, VOCs, PAHs, (Locations planning activitios. 
phenols, and PCBsI. Shallow woll at 10 ,  2 1 .  and 
location 22 is to replac. daaagod w e l l  22 only) 
GM50. 

1 .  9 
20, 3 0 ,  
1311 

6. 2 4  

27 

SGW 

SGW 

SGW 

Dolinoato extont of qrounduater contamx- A Dotornine absence of contaminatlon In 
nation detectod across Site I1 during those areas O L  charactorirm full spoctrun 
Phaso I .  Proposed wells either hydraulically of potential contaminants. 
upgradiont (locations 9 and 201 o r  across 
gradient (locations 1, 3 0 ,  and 1311) of E Support potential site remediation 
Phaso I Sit. 11 contamination. (Locations planning activities. 

9 and 20 only) 

Confirm naturo and magnitude of ground- A Characterize full spectrum of potential 
water contamination detected in Phase I contaminants. 
temporary monitoring wells TWO07 and 
TWO26 (metals, VOCs, PAHs, phenols, E Support potential site remediation 
and/or Pces 1 .  planning activities. 

Delineato extent o r  identify source of A Detormine absanco of cohtaminatlon In 
shallow groundwater contamination detected this area or chacactorize full spectrum 
in Phaso I temporary monitoring well of potential contaminants. 
TWO26 lmotals, PAHs, and Pcesl. Located 
hydraulically upgradiont from w 0 2 6 .  

14[NASP]UHll02:TO394/10~1/7 
Key at end of table. 
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Location 

Numbor(a) Typots) Location Rationalo Suitota) Analytical Rational. 
RoCoronco sraplo Analytic.& 

3 .  5 ,  7 IOU Dotormino proaonco and naturo of intormodiato A Charactoriro Cull spoctrur of potontial 
11, 1 2  dopth groundwator contamination. Propoaod contaminants. 
14, 16, 19 wolla a r o  locatod in or  downgradiont of aroaa  
23, 25 oC ahallow contamination and aro cluatorod E Support aito romodiation planning 
28 with oxisting or propoaod shallow and/or doop (Location. activitioa. 

uolla. 1 ,  1 6 ,  19, 
23 and 28 
only 

4 ,  8 DGW Dotormino proaonco and naturo oC doop ground- A Charactoriao Cull apoctrum of potontial 
13, 17, 2 6 ,  wator contamination. Pcoposod wolla aro contaminant.. 
29 locatod in or  downgradiont o f  aroaa of 

shallow contamination and aro cluatorod E Support potontirl aito romodiation 
with oxiating or  propoaod shallow and/or (Location. planning activitioa. 
intormodiato dopth wolla. 8 and 29 only) 

l4[NASP~UH1102:T0394/1051/7 
uoy : 

' A I 1  nino oxiating wolla will ala0 bo ramplod during Phaao I1 Cor analytical suit. A paramotora. 
banalyxod Cor analytical suit. C and oxirtinq uolla 0147, W 5 l .  and GMSZ will bo analyxod Cor analytical suit. E (8.0 Tablo 14-21. 

CSpociCic paramotora includod within oach analytical auito a r o  qivon in Tablo 14-2. 

Sourco: Ecology and Enviconmont, Inc., 1992.  

In addition, o n 5 2  w i l l  bo 

SOW - Oroundwator ramplo from ahallow monitoring woll; IOU - groundwator ramp10 from intormodiato monitoring woll: f f i W  
groundwator aamplo from doop monitoring woll. 

[Bold i t o u  onclosod in brackots donoto 
chanqos to tho last voraion of d o c w n t l  



Location 
Roforonco Samplo 
lumbor (s I TyP.(sla Location Rational. B Analyt ica 

Suito(s) halytical Rational. 

8 .  9, 10 SD 

11 

P 
I 
w 
w 1gC 

2OC 

SO 

Dolinoato oxtont of contamination 
in on-sit. stormwator drainago 
systom (high contaminant concontcations 
dotoctod in Phaso I stormwator drainago 
systom sodiment samplo SD001). 

High contaninant concentrations 
dotoctod in Phaso I sediment sample 
SD001, stormwater drainage system. 

SD . Dolinoato upstreaa extent (potential 
off-sit. contaminant contributions) 
of on-site stormwater drainage system 
contamination. 

SO Delineate downstream extent (off-site 
migration) of on-sit. stormwater 
drainage system contamination. 

sw Characterize potential contaminant 
SO accumulation at outfall/discharge 

aroa of stormwater drainage system 
downstreaa of site. 

A Charactorizo full spoctrum of potential 
contaminants. 

Characterizo full spoctrua of potential 
Contaminants. 

Support potential site remediation 
planninq activitios. 

Characterize full spectrum of potential 
contaminants. 

A Characterize Cull spectrum of potential 
contaminants. 

A Characterize full spectrum of potential 
contaminants. 

D. E Support potential sit. remediation 
planning activitios. 

Key : 

tSW a Surface wator; S O  = sodiaont. 

‘Those three sample locations (roferonco nunbors 18. 19, and 20) a r e  not shovn on Figure 14-4: theso saaplos wlll be collected at 
Specific parameters included within eoch analytical suite aro givon in Tablo 14-3. 

upstream and downstream extansions of the on-site stormwater drainago system, and at the outfall, when located. 

fourco: Ecology and Environnont, Inc., 1992. 
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Location Rational. Analytical Rationals 

1-4, AWT Idontify naturo and ortont o t  DAH and 
14-17 phon01 contamination dotoctod in Phaso 

I soil boring. BO02 and B016. 

5 

6 

AW 

AWT 

Confirm abaonco o t  roil contamination 
in this aroa of sit. as indicatod 
by Pharo I soil borinqs D003,  D004, 
noos, and 8 0 0 6 .  

Low lovol P U S  and traco l o v o l  PC8s 
dotoctod in Phaso I s o i l  boring BOO8. 

7 AWT tlovatod TRPHs and traco lovol PCIS 
dotoctod in Phaso I roil boring 8010. 

A 
Locations 1 

and 14) 

n 
Locations 2-4 
and 15-17) 

charactoriro Cull apoctcum of potontial 
contaminants. 

BRAS aro of dofinito concorn horo and 
VOCr aro o t  potontial concorn. 

E 
(Locations 1 

and 14) 

A 

Support potontial sit. romodiation 
planning activitioa. 

Confirm abronco o t  contamination. 

. .  
A Charactoriro tu11 spoctrum o f  potontial 

contaminant#. 

E Support potontial sit. romodiation 
planninq activitios. 

A Charactoriso Cull spoctrum ot potontial 
contaminant.. 

~ ~ ~ ~ P ~ u H 1 1 0 2 : T O 1 9 4 / 1 0 3 3 / 7  

Koy at and o t  tablo. 



' I  

Tablo 14-8 (Cant.) 

Locat ion 
Roforonco Samplo 
lumber I s  J TypolsJ' 

Analyticab 
Suit.( s J halytical Ration.10 

12 BWT Lvaluato potontial prosonco of aquifor 
matrix soils contamination by motals 
basod on high Phaso I tomporary woll 
TWO12 and TWO13 mota1 concentrations. 

C notalr aro only concorn horo. 

E Support potontial sit. romodiation 
planning activitios. 

13 AWT High radiation roadings eocordod during A Charactorizo full spoctcum of potontial 
radiation survoy and during attomptod contaminants. 
drilling activitios (drilling discontinuod 
duo to high radiation lovelsJ. 

14lNASPlUHll02:TO394/1033/7 
Koy : 

'AWT = Soil samplos colloctod abovo wator tablo at following intorvals (BLSJ: 

bBWP = Soil samplos colloctod bolow wator tablo at following intorvals (BLS): 

0-Il.01 foot, 11.01-2.5 foot, 2.5-5 foot, 5-10 foot 

20-25 foot, 25-30 foot. 
10-15 foot, 15-20 foot; 

Spocific paramotors includod within oach analytical suit. aro given in Tablo 14-3. - I -  
f- 
I 

W VoCs = Volatilo organic compounds. VI 
BNAs = Baso/noutral and acid oxtractablo compounds. 
PAHs = Polynucloar aromatic hydrocarbons. 
PCBs = Polychlorinatod biphonyls. 
TRPHs = Total rocovorablo potroloum hydrocarbons. 

Source: Ecology and Environmont, I n c . ,  1992. 

[Bold itors oncloaod in brackota donoto 
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1, 1 4  SGW 

r 7  
I 
w 
OI 

1 2  

1 3  

SOW 

SOW 

S W  

SGW 

SGW 

Chromium dotoctod in Phrro I tomporary wollr A 

Phaso I borinqr (BOO2 and B006) containod P u r  D 

Dovnqradiont of Pharo I tomporary woll -04, A 

TWO02 4nd TW016; no organics dotoctod in thoso 
qroundwator ramplor, w o n  thouqh arrociatod 

and phonolr. (Location 1 4 )  

which oxhibitod traco lovol PCIr. 
D 

Low lovolr PAHr and traco lovol PCBs dotoctod A 
in Pharo I roil borinq B008; downgradiont of 
Pharo I toqorary woll 1wo09, which oxhibitod 
olovatod chromium and traco lovol P C I r .  

Downqradioat of Phoro I boring I O l D ,  which oxhibi- A 
tod olovatod TRPHr and traco lovol PCIr; ovaluato 
potontirl loakago from itormuator drainaqo ryrtom. 

Dovnqradiont of Pharo I tomporary wollr BO12 and A 

[ I O 1 2  only1 traco phonolr) and of rtormwator D 

Aroa of hiqh Pharo I radiation roadinqr; downgra- A 

I 0 1 3  (which orhibitod high chromium lovolr and 

drainage ryrtom. 

diont of Phaao I rtorwator drainaqo ryrtom rodi- 
mont ramplo SDOOl,  which oxhibitod riqnificant 
contamination. 

Confirm proronco of mota1 contamination and abronco of 
orqanic contamination. 

Support potontial rito romodiation planning activitior. 

Charactoriro Cull rpoctrum of potontial contaminants. 

support potontial sit. romodiation planning activitior. 

Charactoriro full rpoctrum of potbntial contaminants. 

Chaeactoriro full rpoctrum of potontial contaminants. 

Charactoriro full rpoctrum 6 C  potontial contaminants. 

Support potontial sit. romodiation 
planninq activitior. 

Charactoriro f u l l  rpoctrum of potontial contaminants. 

14[N~P~UH1102:T0394/1034/0 

Roy at ond of Tablo 
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‘ I  

Tablo 14-9 (Cont.) 

Location 
Roforonco samplo 
Nuabor(s) Typo(sJ Location Rational0 

Analytical 
suit.( s jC Analytical Rational. 

Kay : 

3ddition.l downgradiont control will bo providod by tho four shallow wolls to bo installed on Sit. 26. 

'Specific paramotors includod within oach analytical suit. aro givon in Tablo 14-3. 

PAHs - Polynucloar aromatic hydrocarbons. 
PCBs = Polychlorinatod biphonylr. 
TRPHs = Total rocoverablo potroloum hydrocarbons. 

Sourco: Ecology and Environment, Inc., 1992. 

SGU = Groundwator samplo from shallow monitoring woll. 
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rationale for each proposed Phase I1 Site 12 surface vater and sediment 
sample, soil boring, and monitoring vell location, respectively, and for 
the analytical suite associated vith each proposed Phase I1 sampling 
location. Tables 14-10 and 14-11 provide the specific rationale for 
each proposed Phase I1 Site 26 soil boring and monitoring vell location, 

respectively, and for the analytical suite associated vith each proposed 
Phase I1 sampling location. 

The sample location reference numbers listed in tables 14-5 and 14-6 

correspond to the location numbers on figures 14-5 and 14-6; the sample 

location reference numbers listed in tables 14-7, 14-8, and 14-9 
correspond to the location numbers on Figure 14-7; and the sample 
location reference number listed in tables 14-10 and 14-11 correspond to 
the location numbers on Figure 14-8. 
used in tables 14-5 through 14-11 correspond to the designations used 
and defined in tables 14-2 through 14-4. 

The analytical suite designations 

It is proposed to sample for analysis the nine Site 11 existing vells 
and all newly installed wells for analytical suite A during Phase I1 to 
provide a uniform, time-synchronous perspective on sites 11, 12, and 26 
groundwater conditions. This perspective vi11 be critical to properly 
evaluate the groundvater migration pathvay. It should be noted that tvo 
of the previously existing permanent monitoring vells on Site 11 (GI446 
and GI4501 have been damaged and/or destroyed and are not included in the 
number of existing vells. 

In addition, during Phase I1 field activities at NAS Pensacola site 
groups A through E, soil borings, shallov monitoring vells, and 
intermediate monitoring wells vill be completed at three background 
locations across the base, [clustered witb tbe existing deep supply 
wells. These background soil brings and monitoring wells,] together 
vith the three existing (on-base] deep supply vells, [vill be] sampled 
for analytical suite A. (Soil samples collected below the vater table 
vill be analyzed for [Target Analyte List] [TAL] metals). These 
background locations vi11 help provide a perspective regarding on-site 
occurrences of potential contaminants as vell as aid in evaluating the 

14-38 
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Tab10 14-10 

MTIocAll  FOR PROPOSED W E .  I1 SOIL 
SUB- mCATIWS A m  l l l u Y S u i  

w Pt.sAcoLA SITS 26 

c c- 
I 

W 
\o 

Location 
Roforonco Samplo 
Numbor ( s J Typo( s 1' Location Rational. 

Analyticah 
suit. ( s 1 Ana1ytich.L Rationalo 

AWF ~otormino prosonco o r  absonco of 
contamination in thoso areas. 

1, 3 
4, 6 

2 

5 

7 

A CharactoriZO full spoctrum of potontial 
contaminants. 

AWF DAHS dotoctod in Phaso I soil boring A Charactocizo full spoctrua of potontial 
8002. contaminants. 

Elm Evaluato potential prosoncr of aquifet 
matrix soils contamination by metals 
basod on high Phaso I temporary voll 
TWO02 mota1 concentrations, 

A W  

C Metals a r o  only concorn hore. 

D Support potontial sit. roaodiation 
planning activitios. 

PAHs dotoctod in Phase I soil boring A Charactocizo full spoctrum o t  potontial 
8003. contaminants. 

8 Meet RCRA roquiromonts. 

D Support potontial sit. remediation 
planning activitios. 

AWT TRPHs dotoctod in Phase I soil 
boring 8004. 

A Charactocize full spoctrum of potential 
contaminants. 

Key : 

'AWT I soil samplos collected abovo wator tablo at following intervals (BLS): 

bBWT = So11  SaDp1.S collected bolov wator tablo at folloving intervals (BLS): 20-25 foot, 25-30 feet. 

O-(l.Ol foot, 11.01-2.5 toot, 2.5-5 foot, 5-10 
foot, 10-15 foot, 15-20 foot; 

Spocific paramotors included within oach analytical suit. are given in Table 14-4. 

DAHS - Polynucloar aromatic hydrocarbons. 
RClU = Rosourco Conservation and Rocovery Act. 
TRPHs = Total rocovorablo potcoloum hydrocarbons. 

Sourco: Ecology and Environmont, Inc., 1992. 

[Bold itou onclosod in braclots donoto 
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Location 
Rotoronco Samplo 
~ u d o r  ( a j ~ y p o (  s j Location Rational. 

Analytic.& 
Suit.( s 1 Analytical Rational. 

Y 

i- 
I 
&- 
0 

1, 6 saw Dotormino prosoneo/abronco oC qroundwator A Charactoriro Cull rpoctrum of potontial 
contamination in thoso aroas.  contaminants. 

2 

5 

I. 

SGW Elovatod motals dotoctod in Phaso I 
t y o r a r y  woll W 0 2 .  
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impact of potential, base-wide ambient contaminant sources. 

collection of these background soil and groundwater samples is discussed 

in the work plan for [Group A--]Site 1 (Sanitary Landfill[; E & E 
1992a) 1. 

The 

Table 14-2 indicates that one sample from each medium at Site 11 will be 

additionally analyzed for Appendix IX parameters (analytical suite C) , 
and Table 14-4 indicates that one sample from each medium at Site 26 
will be additionally analyzed for Appendix IX parameters. 
noted that for these samples, analytical suite A analyses will only be 
performed for parameters not encompassed by Appendix IX (e.g., gross 
alpha, beta, and gamma radioactivity). Furthermore, it should be noted 
that trip blanks for sites 11, 12, and 26 will not be analyzed for full 
analytical suite A parameters, but only for VOCs (Appendix IX VOCs for 
sites 11 and 26 and [Target Compound List] [TCL] VOCs for Site 12). 
Finally, it should also be noted that the number of required trip blanks 
shown on tables 14-2, 14-3, and 14-4 reflects the total number of trip 
blanks required for the entire sampling program for each site. 

It should be 

As noted above, tables 14-5 through 14-11 provide specific rationales 
for proposed Phase I1 sampling locations and analyses for each site. In 
general, sampling locations were selected based on the Phase I results 
in accordance with one of the following criteria: 

o Area of known contamination, 

o Area of potential Contamination, or 

o Knovn 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 
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delineated. The specific, detailed rationales provided in tables 14-5 
through 14-11 for each sampling location or group of locations clearly 
meet one or more of the three general criteria defined above. 

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

Finally, to support potential remediation planning activities for these 
sites, selected samples from each medium also must be analyzed for those 
parameters which directly control the viability of various remedial 
alternatives (see analytical suites D [tables 14-2 and 14-41, and E 
[Table 14-31). 

14.2.2.1 

Sediment samples will be collected in accordance vith Section 6.9.2 of 
the GQAPP. 
of surface to 0.4 foot below the surface with one of the following: 
stainless steel trowel, a bucket-type mud auger, an Eckaan dredge, or 
other coring device. The composition of sediment materials retrieved 
will be recorded in the field notebook. 
activities vi11 be conducted in accordance vith Section 6.10 of the 
GQAPP . 

Surface Water and Sediment Sampling 

Where possible, sediment samples vi11 be collected at depths 
a 

Equipment decontamination 

The number and types of field surface vater and sediment QA/QC samples 
to be collected were determined in accordance with Section 11.1 of the 
GQAPP . 
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Site 11 
Surface water and sediment samples collected from Bayou Grande in areas 
adjacent to Site 11 are addressed in the work plan for [Group E--]Site 
30 (buildings 649 and 755; E & E 199[2b]). 

Site 12 
During the Phase I1 sampling, one surface water sample and seven 
sediment samples will be collected at Site 12. 
water/sediment sample will be collected off site at the outfall of the 
stormwater drainage system that runs through the site (not shown on 
Figure 14-7). In addition, four sediment samples will be collected from 
the on-site stormwater drains and two sediment samples (sample locations 
18 and 19) will be collected at off-site, downstream stormwater drains 
associated with the Site 12 drainage system (see Figure 14-7). 

A combined surface 

Surface water samples will be collected in accordance with Section 6.9.1 
of the GQAPP. If the water in the outfall is shallower than 1 foot, the 
sample will be collected from the surface [and, whenever possible, 
directly into the sampling container. 
stainless steel beaker or similar sampling device [will be used]. 

If not possible,] a glass or 
If 

the water is greater than 1 foot deep, the sample will be collected 
within 1 foot of the bottom using a Kemmerer or similar sampling device. 
All equipment decontamination will be conducted in accordance with 
Section 6.10 of the GQAPP. 

The surface water sample will be analyzed for the analytical parameters 
included in analytical suites A and D (see Table 14-3). 
sediment samples will be analyzed for the analytical parameters included 
in analytical suite A (see Table 14-3). In addition, two of the seven 
sediment samples will also be analyzed for the parameters included in 
analytical suite E (sample locations 11 and 20; see Figure 14-7 and 
tables 14-3 and 14-7). 

All seven 

14.2.2.2 Soil Sampling 
All Phase I1 soil sampling, compositing, and lithologic logging will be 
performed in accordance with Section 6.6 of the GQAPP. Equipment 
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decontamination will be performed in accordance with Section 6.10 of the 
GQAPP. 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 . 

At soil boring locations where a monitoring well will not be installed, 
soil borings will be completed using hollow-stem auger methods, and soil 
samples will be collected using split-spoon samplers in accordance with 
Section 6.6.2 of the GQAPP. 

Site 11 
During the soil boring and shallow monitoring well installation (Section 
14.2.2.3), soil samples will be collected at 36 soil boring locations 
across Site 11 (samples will also be collected BUT at six new deep vell 
locations; see figures 14-5 and 14-6). At each location, except as 
noted below, composite soil samples will be collected from each of the 
following depth intervals: 0 to [l.O] foot BLS, [l.OJ foot to 2.5 feet 
BLS, 2.5 to 5 feet BLS, and then every %foot interval to the water 
table. For the purpose of estimating sample numbers, the depth to the 
water table is assumed to be 5 feet BLS across the site. At 10 boring 
locations (3, 7, 8, 11, 13, 15, 16, 19, 29, and 31), soil sanaples will 
also be collected from two depth intervals BVT: 0 to 5 feet BVT and 5 to 
10 BWT (see Figure 14-5 and Table 14-5). 

One hundred twenty-four of the 140 soil samples will be analyzed for the 
parameters included in analytical suite A (36 sample locations; see 
Figure 14-5 and tables 14-2 and 14-5). In addition, one of these 
samples (sample location 28) vi11 also be analyzed for the parameters 
included in analytical suite C and 48 of these soil samples will also be 

analyzed for the parameters in analytical suite D. 
samples collected BUT will be analyzed for analytical suite B 
parameters. The remaining 16 samples collected BVT will be analyzed for 
analytical suite A parameters. Twelve samples collected BUT at nev deep 
vell locations 4, 8, 13, 17, 26, and 29 will be analyzed for the suite P 

Four of the 20 

parameter (permeability) only (See Figure 14-6 and tables 
14-5). 

14-2 and 
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Site 12 
During the Phase I1 soil boring and monitoring well installation 
(Section 14.2.2.2), soil samples will be collected at 13 locations 
across Site 12 (see Figure 14-7). 
below, composite soil samples will be collected from each of the 
following depth intervals: 0 to [1.0] foot BLS, [1.0] foot to 2.5 feet 
BLS, 2.5 to 5 feet BLS, and then every 5-foot interval to the water 
table. 
water table is assumed to be 20 feet BLS across the site. At one boring 
location (location 12; see Figure 14-7), soil samples will be collected 
only from the two depth intervals BWT: 0 to 5 feet BWT and 5 to 10 feet 
BUT. 

e 
At each location, except as noted 

For the purpose of estimating sample numbers, the depth to the 

Thirty-six of the 74 soil samples will be analyzed for the parameters 
included in analytical suite A (six sample locations). Another 36 of 
the 74 samples (not of the 36 discussed above) will be analyzed for the 
parameters included in analytical suite B (sample locations 2, 3, 4, 15, 
16, and 17). The remaining two of the 74 samples will be analyzed for 
the parameters included in analytical suite C (sample location 12, BWT 

only). In addition, 20 of these samples will also be analyzed for the 
parameters in analytical suite E (see Figure 14-6 and tables 14-3 and 
14-8). 

Site 26 
During the Phase I1 soil boring and monitoring well installation 
(Section 14.2.2.2), soil samples will be collected at seven locations 
across Site 26 (see Figure 14-8). 
below, composite soil samples will be collected from each of the 
following depth intervals: 0 to [l.O] foot BLS, [1.0] foot to 2.5 feet 
BLS, 2.5 to 5 feet BLS, and then every 5-foot interval to the water 
table. 
water table is assumed to be 18 feet BLS across the site. 
location (location 2; see Figure 14-81, soil samples will also be 
collected from two depth intervals BWT: 
feet BUT. 

At each location, except as noted 

For the purpose of estimating sample numbers, the depth to the 

At one boring 

0 to 5 feet BWT and 5 to 10 
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Forty-tvo of the 44 soil samples vi11 be analyzed for the parameters 
included in analytical suite A (seven sample locations). One of the 42 
samples discussed above vi11 also be analyzed for the parameters 
included in analytical suite B (sample location 5). The remaining tvo 
of the 44 samples vi11 be analyzed for the parameters included in 
analytical suite C (sample location 2, BUT only). 
the 44 samples vi11 be analyzed also for the parameters included in 
analytical suite D (see Figure 14-8 and tables 14-4 and 14-10). 

In addition, eight of 

14.2.2.3 Soil Boring Completion and Permanent Monitoring Well 
Installation and Development 

A total of 3[1] permanent monitoring vells vi11 be installed at Site 11, 
seven vi11 be installed at Site 12, and four will be installed at Site 
26. These vells will be located and designed to supplenent the Phase I 
investigation results regarding the lateral and vertical extent of 
groundwater contamination. The number and target completion depths of 
these wells are as follows: 

Site 11: 

o [Pourlteen shallov vells, each of vhich vi11 be approxi- 
mately 20 feet deep (tvo of vhich are proposed to replace 
existing damaged wells GI446 and GH50); 

o Eleven intermediate wells, each of vhich vi11 be 
approximately 40 feet deep; and 

o Six deep wells, each of vhich will be approximately 65 feet 
deep. 

Site 12: 

o [Bight) shallov wells, each of vhich vi11 be approximately 
30 feet deep. 

Site 26: 

o [Five] shallov vells, each of vhich vi11 be approximately 
30 feet deep. 

Figures 14-6, 14-7, and 14-8 shov the locations of the proposed 
monitoring vells at each site, and tables 14-6, 14-9, and 14-11 provide 
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a detailed rationale for the selection of each of the monitoring well 

locations and target depths at each site. 

All of the shallow wells on sites 11, 12, and 26 and the majority of the 
intermediate wells on Site 11 will be installed using hollow-stem auger 
methods, and constructed of 4-inch-diameterP flush-threaded polyvinyl 
chloride (PVC) casing terminating in 10 feet of 0.015-inch, 
f ac tory-slo t t ed screen. 

In order to detect the presence of any floating product at sites 11, 12, 
and 26, the 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. 
wells will be installed to investigate the vertical extent of possible 
groundwater contaminants, particularly any dense nonaqueous phase 
liquids (DNAPLs). 
lower portion of the surficial zone immediately above the first 
confining/semi-confining unit. 
into the upper portion of the main producing zone of the Sand-and-Gravel 
Aquifer immediately below the first confining/semi-confining unit. Each 
of the intermediate wells will be clustered with a shallow ;ell and each 
of the six deep wells will be clustered with one intermediate and one 
shallow well to assist in delineating the vertical extent of any 
contamination at that location as well as determine the vertical 
hydraulic gradients between the monitored zones (see Figure 14-6). 

At Site 11, the intermediate and deep 

The 11 intermediate wells will be completed into the 

The six deep wells will be completed 

A t  Site 11, in order to prevent the potential downward migration of any 
shallow contaminants during drilling, intermediate well locations 3, 5, 
7, 11, 14, 16, 19, 23, and 28 (see Figure 14-6) and the six deep wells 
will be installed, using either hollow-stem auger or hydraulic rotary 
methods, through 8-inch-diameter PVC surface casings. The surface 
casings will be grouted in place and allowed to set 24 hours prior to 
drilling the well borehole to the target depth, in accordance with 
Section 6.7.4 of the GOAPP. The intermediate well surface casing will 
be set at approximately 30 feet BLS, and the deep well surface casings 
will be set several feet into the first confining/semi-confining unit. 
The six deep wells and three intermediate wells installed through the 
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surface casings vi11 be constructed in the same manner as the shallov 
vells. 
conducted in accordance vith sections 6.7.2 and 6.7.3 of the GQAPP. In 
addition, all nevly installed vells will be protected above surface 
grade vith a steel surface casing and locking vellhead cover. 
or heavily [traveled] areas, the vells will be protected at surface 
grade vith a flush-mount security cover and locking cap. 

All drilling and finished monitoring vell construction vi11 be 

In paved 

In conjunction vith the drilling of the vell boreholes, continuous 
split-spoon samples will be collected to the target completion depth of 
each vell in accordance vith Section 6.7.2.3 of the GOAPP. At Site 11, 
vhere vells are constructed in clusters, split-spoon samples will only 
be collected during drilling of the deepest vell borehole. In addition, 
during the drilling of each of the deep wells, tvo Shelby-tube samplers, 
2 feet in length, will be driven into the first confining/semi-confining 
unit to obtain samples for laboratory permeability testing. 

After installation, each of the nev monitoring vells will be developed 
using a submersible pump and/or bailer in accordance vith Section 6.7.5 
of the GOAPP. 
labeled, and moved to a storage area on NAS Pensacola, as directed by 
the Navy (see also Section 14.[6].2). 

Development vaste vi11 be contained in 55-gallon drums, 

All drilling equipment will be decontaminated prior to use and betveen 
the installation of each vell in accordance vith Section 6.10 of the 
GOAPP. 
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*4 Groundvater Sampling 
Purging and sampling of each vell vi11 be performed in accordance vith 
sections 6.8.2 and 6.8.3 of the GOAPP, respectively. Equipment 
decontmination activities will be performed in accordance vith Section 
6.10 of the GOAPP. 
samples to be collected vere determined in accordance vith Section 11.1 
of the GQAPP. 

The number and types of groundvater field OA/OC 
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Site 26 
During Phase 11, groundwater samples will be collected from the [five] 
newly installed on-site shallow monitoring wells at Site 26 (see Figure 
14-8). All [five] samples will be analyzed for the parameters included 
in analytical suite A (see tables 14-4 and 14-11). One of these samples 
(sample location 5) will also be analyzed for the parameters included in 
analytical suite B. 
locations 2 and 5) will be analyzed for the parameters included in 
analytical suite E (see Figure 14-8 and tables 14-4 and 14-11). 

In addition, two of the [five] samples (sample 

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

All 

Site 11 
During Phase 11, groundwater samples will be collected from nine 
existing wells and 3[1] newly installed on-site monitoring wells at Site 

11 (see Figure 14-6). 

All [SO] samples will be analyzed for the parameters included in 
analytical suite A. In addition, one sample, collected from existing 
well GM52, will also be analyzed for the parameters included in 
analytical suite C, and 17 of the [40] groundwater samples will also be 
analyzed for the parameters included in analytical suite E (see Figure 
14-6 and tables 14-2 and 14-6). 

Site 12 
During Phase 11, groundwater samples will be collected from the [eight] 
newly installed on-site shallow monitoring wells at Site 12 (see Figure 
14-7). All [eight] samples will be analyzed for the parameters included 
in analytical suite A (see tables 14-3 and 14-9). In addition, three of 
these [eight] groundwater samples (sample locations 5, 12, and 14) will 
be analyzed for the parameters included in analytical suite D (see 
Figure 14-7 and tables 14-3 and 14-9). 

14-49 

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



14.2.3 Bydrologic Assessment 
The rain objective of the Phase I1 hydrologic assessment is to further 
delineate the (hydrogeologic character) of the underlying aquifer at 
sites 11, 12, and 26. Slug and short-term specific capacity tests, 
rather than a (long-term] pump test, have been proposed for Phase I1 
because the location and distribution of contaminants in the various 
zones of the underlying aquifer have not yet been precisely identified. 
The hydrologic assessment at sites 11, 12, and 26 vi11 include a vell- 
head elevation survey of all the nevly installed permanent monitoring 
vells; static vater level measurements in all the on-site vells and, at 
Site 11, the on-site surface vater bodies; and short-term specific 
capacity and/or slug tests on all the newly installed permanent vells. 

All of the nevly installed monitoring vells vi11 be surveyed during the 
engineering survey (Section 14.2.4), and referenced to a USGS benchmark, 
in accordance vith Section 6.7.6 of the GQAPP. In addition, staff 
gauges vi11 be placed in all surface vater bodies on Site 11 (the creek 
and Bayou Grande) and will be surveyed relative to the same datum as the 
wells. 

At sites 11, 12, and 26, static vater levels vi11 be measured in all the 
existing and proposed on-site vells and, at Site 11, in the on-site 
vater bodies on at least four occasions: once during the sampling of 
the newly installed wells; once approximately two to four veeks after 
sampling to obtain an estimate of the short-term temporal variability in 
vater levels; once during a low tidal phase; and once during a high 
tidal phase. 
be collected on the same day in order to accurately evaluate tidal 
influences on vater level elevations at these sites. 

The measurements taken during opposing t i d d  phases vi11 

Limited aquifer testing will be conducted on all nevly installed 
monitoring vells, 
short-term specific capacity tests on vells that are capable of 
sustaining a measurable yield. 
11, 12, and 26 vi11 be conducted during the development of the nevly 
installed wells. 

This testing will consist primarily of performing 

The specific capacity testing at sites 

The procedure for specific capacity testing involves 
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measuring the initial static water level in the well and then withdraw- 
ing groundwater from the well at a constant rate for a designated 
period. 
pump is turned off. 
recorded continuously over time until the water level equilibrates to 
the initial static level. 
developing well during the specific capacity testing, water levels will 
be measured in adjacent shallow, intermediate, and/or deep monitoring 
wells to determine the extent to which the respective, monitored zones 
may be hydraulically connected. 

The sustained water lebel during pumping is then noted, and the 
The water level recovery in the well is then 

In addition to measuring drawdown in the 

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

The water level is then recorded 

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

[A rain gauge vi11 be installed at or near the sites and monitored 
regularly during the fieldvork.) 

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 

All sampling and monitoring well locations will be identified 
In addition, any utilities, 
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located. 
survey (Section 14.2.1) will be incorporated into this survey. 
survey also will delineate topographic variability using contour 
intervals of 2 feet. 

Any pertinent information found during the contaminant source 
The 

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

14.2.5 Interim Remedial Measures 
During the field investigation, circumstances on site may require IWs. 
IRns vi11 be initiated on a case-by-case basis and [only folloving 
receipt of EPA approval.] 
could involve the installation of security fences and varning signs: 
construction of berms, caps, and/or recovery and treatment systems; and 
removal of soil, sediment, and/or drums. If an IRH is conducted, a 
detailed, explanatory report of the IRM will be developed by E 61 E and 
provided to the Navy [and EPA.] 

Rapid response vi11 be emphasized. An IRH 

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

14.3 Phase 111--Bxtent Delineation 
Phase I11 tasks will be conducted based on the results of phases I and 
11, [if deemed necwsaq]. Although the earlier phases are intended to 
identify and characterize areas and contaminants of primary concern as 
they extend laterally from the source(s), Phase I11 activities vi11 be 
geared toward further delineating the horizontal and vertical extents of 
contamination. 
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14.3.1 Biota Sampling 
If deemed appropriate based on the findings of phases I and 11, 
additional biota sampling may be conducted in Phase 111. 
for Phase 11, a separate biological sampling plan will be prepared. 
[Eovever, basevide biota sampling will be conducted as part of the 

[If required,] e 
investigation of OUs 15, 16, and 17.1 

14.3.2 Soil Sampling 
Soil sampling will be conducted in conjunction with the installation of 
any new shallow, intermediate, and/or deep monitoring wells. 

14.3.3 Shallov Monitoring Well Installation and Development 
Additional shallow monitoring wells may be required to further determine 
the horizontal extent of any shallow groundwater contamination detected 
in phases I and 11. 

14.3.4 

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 Phase I and Phase I1 findings. 

Intermediate and Deep Monitoring Well Installation and 
Development 

The number of wells and their locations and depths are 

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

Monitoring wells installed prior to Phase I11 will be 

14.3.6 Hydrologic Assessment 
All wells installed during Phase I11 will require a wellhead survey to 
obtain TOC elevations. 
site monitoring wells and nearby surface vater bodies. Horizontal and 
vertical hydraulic gradients will be determined. Aquifer testing will 

Water level measurements will be made for all 
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be performed, as required, to determine aquifer physical characteris- 
tics. On sites where 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. It is 
intended that soil sample results, lithologic logs, isopach maps, 
permeability testing, aquifer testing, etc., will be utilized as 
required to determine the lateral extent and/or continuity of the low 
permeability zone, as well as the degree to which hydraulic connection 
exists between the surficial zone and underlying main producing zone at 
each site. 

(14.3.7 Eugiaeering Survey 
A comprehensive engineering survey vi11 be conducted to accurately 
identify all nev site sampling locations. 
vel1 locaiions vi11 be identified both horizontally and vertically. 
addition, any improvements (such as pavement) vi11 be located. All 
engineering survey information vi11 be integrated vith the existing 
Piuse 11 CAD base maps so that all updated, site-related information c ~ l l  
be precisely and efficiently added to the base map. 
vi11 be produced in mylar and blwline copies; the CAD file for the 
draving vi11 be kept on diskette.] 

All sampling ami monitoring 
In 

The survey draving 

14.3.(8] Air Sampling 
The need for formal air sampling during Phase I11 and the techniques to 
be employed are dependent upon the findings of phases I and 11. 

14.4 Phase IV-&tent Delineation 
The following tasks, if required, vi11 be performed as a continuation of 
the effort to delineate the extent of contamination: 

0 Soil sampling; 

o Shallow monitoring well installation and development; 

o Intermediate and deep monitoring well installation and 
development; 

o Groundvater sampling; 
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o Hydrologic assessment[; and 

o Engineering Survey.] 

14.[5] Field Quality Assurance/Quality Control 

14. [ 51.1 Documentation 
Field activities and sample management will entail certain strict 
documentation requirements as described in Section 7 of the GQAPP. 

14.[5].2 Field W Q C  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 estimated numbers of required field QA/QC samples for phases 
I and I1 are shown in tables 14-1 [through 14-41. 

14.[6] Decontamination and Waste knagement Procedures 

14.[6].1 Decontamination Procedures 
All equipment decontamination procedures for sites ill, 12, and 261 will 
be performed in accordance with Section 6.10 of the GQAPP. 

14.[6].2 Waste Hhagement Procedures 
[All investigation-derived waste handling will be performed in 
accordance with Section 6.11 of the GQAPP and BPA's guidance for 
investigation-derived waste.] 
well purging and development activities on sites [ll, 12, and 261 will 
be discharged onto the ground surface away from the well, or will be 
containerized, labeled, and moved to a storage area on NAS Pensacola, as 
directed by the Navy. 

All water generated during monitoring 

Any excess soil generated by borings or monitoring well installation 
activities will be containerized, labeled, and moved to a storage area 
on NAS Pensacola, as directed by the Navy. 
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Other investigation-derived vastes, such as potentially contaminated 
clothing and disposable materials, vi11 be containerized, lakled, and 
moved to a storage area on NAS Pensacola. 

8 
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15. LABORATORY QUALITY ASSURANCWQUALITY CONTROL 

Laboratory QA/QC procedures are designed to ensure the accuracy, 
precision, completeness, representativeness, and comparability of all 
analytical data. 
GQAPP and GSHP. 
level of data quality and requisite laboratory QA/QC. 
discussed in detail in the GQAPP and GSMP. 

Laboratory QA/QC has been addressed both in the 
All phases of fieldwork will incorporate a different 

These levels are 
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16. GROUNDWATER t4ODELING 

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

E & E will calculate flow 

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; FEMWATER, a finite-element groundwater model; 
and FEMUASTE, a finite-element solute transport model. 

Other 
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17. TREATABILITY STUDY 

As indicated in tables 14-2, 14-3, and 14-4, 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 tables 14-2 [through 14-41, 
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 Feasibility Study for remedial actions. 

assessment will provide an evaluation of the potential threat to human 
health and the environment in the absence of any remedial action by 
providing the basis for determining whether or not remedial action is 
necessary and the justification for performing any remedial actions. 
[The risk assessment vi11 be performed in accordance vith EPA's 1989 

The baseline risk 

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

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

The baseline risk assessment can be divided into four tasks: contami- 
nant identification, exposure assessment, toxicity assessment, and risk 
characterization. 
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18.1 Contaminant Identification 
The main purpose of this step is to screen available information on the 
hazardous wastes present at the site and to identify contaminants of 
concern to focus on in subsequent efforts in the risk assessment 
process. [The identification of contaminants of concern will be 

conducted in accordance vith the previously referenced risk assessment 
guidance documents (BPA 1988a, 1989b)J. 

10.2 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 nay be viewed as identifying four elements: 

Identification of potential exposure pathways 

An exposure 

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

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

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

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

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

The final step in the exposure assessment is to integrate the 
information and develop a qualitative and/or quantitative estimate of 

I. 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. 
existing toxicity information and rarely involves the development of new 
data on toxicity or dose-response relationships. The Integrated Risk 
Information System (IRIS) will be utilized [during the toxicity 

assessment.] 

Typically this process relies heavily on 

18.4 Risk Characterization 
In the final stages of the baseline risk assessment, a characterization 
of the potentially adverse effects to human health or environment of 
each scenario derived is developed and summarized. By integrating 
information developed during the exposure and toxicity assessments, 
estimates of risk can be developed to include carcinogenic risks, non- 
carcinogenic risks, and environmental risks. To characterize environ- 
mental risks, the potential exposures to the surrounding ecological 
receptors must be identified, and the potential effects associated with 
such exposure(s) must be determined. Important factors to examine 
include disruptive effects to populations (plant and animal) and the 
extent of perturbations to the ecological community. 

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

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

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

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

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

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

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 Feasibility Study should be appropriately scaled down or 
eliminated. The results of the Remedial Activities Investigation and 
baseline risk assessment vi11 serve as the primary basis of documenting 
a no further action decision. 

It should be emphasized that all the tasks conducted as part of the 
baseline risk assessment vi11 be performed on an interactive basis 
betveen the various disciplines required (e.g., hydrogeologists, 
chemists, risk assessors, etc.), the Navy, and the revieving 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. PEASXBIWTY STUDY 

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

As part of the initial scoping activities of the Feasibility Study, 
E & E will prepare a summary of field data collected during the Remedial 
Investigation to compare and evaluate the concentration of the 
contaminants of concern with the cleanup criteria developed. E & E will 
prepare a qualitative and quantitative summary of contamination for the 
scenarios identified during risk assessment evaluation. Results of this 
evaluation will serve as a basis for screening applicable remedial 
technologies for the development and evaluation of remedial action 

. alternatives. [All Feasibility Study tasks vi11 be performed in 
accordance vith BPA's current document, Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under CERCLA (BPA 1988b).] 
any of the procedures described in this section are in conflict vith the 
current BPA guidance document, the methods described in the EPA guidance 
document vi11 be folloved.] 

If 

19.1 
E & E vi11 screen and develop applicable technologies for the remedia- 
tion of any on-site contamination. In the process of screening appli- 
cable 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 

Screening of Applicable Remedial Technologies 
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environment. 
of concern. 
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 6 E ' s  engineering judgment. 

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

19.2 
During the assessment process, E 6 E will consider the relative 
applicability of each technology. 
environmental, institutional, and public health impacts, and technical 
feasibility will be applied. 
technologies will be provided for each general response action. 
summary will include any appropriate comments concerning the reliability 
and implementability of the technology. 

Assessment of Applicable Remedial Technologics 

In addition, criteria such as 

A discussion of the applicable 
The 

.19.3 Risk Assessment 
Based on the results of the baseline risk assessment conducted during 
the Remedial Activities Investigation, E 6 E will perform a detailed 
risk analysis to determine the acceptable levels of risk. This will 
allov the Navy to balance the increase in costs associated 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 
envi ronmen t . 

19.4 Development and Bvaluation of Remedial Action Alternatives 
During the preceding task, remedial technologies will be assessed 
independently without considering of potential advantages or 
disadvantages of technologies applied in combination. In this task, 
individual technologies will be assembled into remedial action 
alternatives for the site. 
action alternatives, criteria including technical feasibility, 
environmental and public health, ins'titutional impacts, and comparative 
costs will be considered. 

During the assembly and evaluation of the 
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19.5 
During this task, E 6 E will select a single remedial action alternative 
for the remediation of the site. The alternatives assembled during the 
preceding task will be compared using technical, environmental, and 
economic criteria. 
environmental effects, technical aspects, the extent to which alterna- 
tives comply with ARARs, community effects, and other factors. E 6 E 
will apply these evaluation criteria uniformly to each alternative along 
with any additional criteria that may result from the Navy project 
coordination. E 6 E will discuss the selection of the chosen alterna- 
tive by means of a statement of the relative advantages of the alterna- 
tive over the other alternatives considered. 

Selection of Recommended Remedial Action Alternatives 

E 6 E will consider present worth of total costs, 

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

Following the Phase I investigation, E 6 E will prepare a Phase I 
Interim Data Report for each site. 
to summarize the findings of Phase I and provide.recommendations for the 
Phase I1 investigation; the Phase I interim report will not be a formal 

report. (In general, during the proposed multi-phase investigation 
process, formal reports will be generated only when little or no 
additional assessment work appears to be required.) Following the Phase 
I interim report, the work plans for the Phase I1 work will be updated 
accordingly. If the results of Phase I1 indicate that additional 
investigation is not warranted, a formal Remedial Investigation report 
will be produced. However, if the Phase I1 results indicate that 
additional investigation is required, the Phase I1 report will be 
produced as the Phase I1 Interim Data Report and will summarize the 
Phase 11 results and provide recommendations for the Phase I11 
investigation. Thus, the Phase I1 interim report will not be a formal 
document. Following production of the Phase I1 interim report, the work 
plans for the Phase I11 work will be updated. Once the Phase 111 

investigation is complete, all results will be synthesized and presented 
in a Remedial Investigation report. 

The purpose of this report will be 

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

For all reports, E b 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 
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to the TRC for final approval. The draft final report vi11 then become 
final if no further comments are received from the TRC. 

Each report vi11 be vritten as an independent document, complete in its 

ovn right, and fully supportive of the conclusions vhich it contains. 
Where appropriate, public participation issues vi11 be summarized, as 
vi11 IRHs  necessary to protect against continued degradation of condi- 
tions at the site(s). Information used in analyses, but supplemental to 

the analytical results, vill be provided in a series of appendices. 

Monthly progress reports during all field activities vill be submitted 

to keep the Navy apprised of fieldvork status and site conditions. 
Current and planned activities, as vel1 as cost tracking, vi11 be 

provided. 
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21. DOculIENT REVISION 

Periodic updating of all administrative documents (GQAPP, GSMP, GHSP, 
GPMP, and work plans) will be necessary due to changes in site 
conditions and/or program conditions or requirements. The schedules 
shown in the GPMP and GSMP indicate document revisions approximately 
every two months for the GQAPP, GSMP, GHSP, and GPMP. Work plans will 
be revised after each phase of fieldwork, with phases I11 and IV, i f  
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 IIANAG€"T 

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

This process includes preparation of bi-weekly project 
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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 
(FFASHP). The schedule in the FFASMP will be updated yearly. 
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I 522 
ocology and environaont, inc. 

S I T E  S A F E T Y  P L A ~  

* 

i 
Vorsion 988 

A. GElKRAL IIRORMTIOR 

Projoct Titlo: Sit. 11-North Chovalior Disposal Aroa Projoct No.: IJH1102 

TDD/Pan NO.: 

Projoct Managor: John Barksdalo Projoct Dir.: Rick Rudy 

Locationfs): North Chovalior Disposal Aroa - An I 8  acre aroa north of Chovalior ?iold and Wost of Bayou Grand. 

Propacod by: Kim Walkor Dato Proparod: 4-25-89 

Approval by: Mary Millor Dato Approvod: 

Sit. Safoty Officor Roviow: DJtO Roviowod: 

Scopo/Objoctivo of Work: Piold Scrooning will includo physical survoys. soil sampling, tomporary woll 

installation, groundwator sanpling, and hydrologic assossmont. 

~~ 

Proposod Dato of Piold Activitios: August 1989 

Background Info: Conplote: I X 1 

Docunontation/Summary: 

Ovorall Chonical Hazard: e 
Ovorall Physical Hazard 

Sorious 1 1 
LO w I 1  

Sorious I 1 
LOW 1 x 1  

Proliminary (No analytical [ . I  
data availablo) 

Modorate [ X ] 
Unknown I 1 

Modorate [ 1 
Unknown [ 1 

B. SITE/WASTE -ISTICS 

wast. Typ.(s): 

Liquid [ X I  Solid I x 1 Sludgo I X 1 Gas/Vapor [ X I 

Charactoristic(s): 

Flammable/ I x 1 
Igni tablo 

Volatilo [ X ] Corrosivo I x 1 Acutely I 1  
Toxic 

Explosivo I , 1 Roactivo 1 X ] Carcinogon I x 1 Radioactivo' I 1 

Othor : 

Physical Hazards: 

ovorhoad I X I Confined* I 1 Bolou 1 x 1  Tr i p/?a 11 1 x 1  
spac. Grad. 

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

Noiso 1 x 1  Othor: Vohicular traffic around oxisting buildings. Hoat/cold stros6. 

'Requirrs completion of additional form and special approval from the Corporato Hoalth/Sifety group. Contact 
RSC O K  HQ- e 



S i t .  Ristorypscription and Unusual toaturos (so. Saqling Plsn for dotailod doscription): Sit. 11 was a low. 

Compound PCL/¶uA 

swampy. partly subnrgod aroa whoro industrial wastor wco disposod of and burnod from tho lato 1930's to tho 

of EXpoSUt. SyDptoms Throshold Doscription I 

rid-1940s. 

ongino ovorhaulr, wasto oils, lumbar, and othor burnablor, woro disposod of thoro. 

woro notod in tho Bayou Grand. branch following hoavy rains. 

It was ropoctod that approxiutoly 24 cubic yards p o r  day of rofuro including wastos from airCrOft 

Prior to 1950, oil slicks 

Sampl.1 colloctod on-sit. havo oxhibitod heavy 

1.2-dichloroothano 

bonzono 

tolueno 

vinyl ehlorido 

othyl bonzono 

~p ~~ - 

6 ppm scnotish 50 PPI Inh,Ing.Con,Cyo hoad,naus.vomit 

10 PPD Inh,Ing,Con,Abs head,euphoria,vori 4.68 ppm stomatic 

200 ppm Inh,Inq,Con,Abs hoad, dizzinoss 0.17 ppm aromatic 

1 PP. Inh. skin. .yo intoxication,cough 260 ppm 

100 ppr Inh, Ing, Con hoad, vorit. burns 140 ppm aromatic 

~p ~~ 

Ilwthylono chlorido 1 500 ppm ~Inh,Ing,Coa,Cyo TGzxy, -cb..t 214 ppm 1 s w o o t i s h ]  

nrcury 

Sulfuric 8Cid 

IIsopropyl Alcohol I 440 ppm ~1nh.Ing.Con.tyo I drowsinoss,hoad. r 7.5-200 ppm 1 rubbing alcoholp] 

- 
8 . 0 5  mg/r Inh, Con, Abr cough,thirst,naus odorloss odorloss 

odo r 1 os s a/A Inq, Dorm, Inh corrosivo 3 
1 rg/m 

lchloroform I 50 ppm ~Inh,Ing,Con,tyo I hoad. dizzy 1 200 ppm I othor-liko I 

I 1 sodium hydroxido 2 mg/m3 IT&, Ing, con corrosivo N/A 

(I.l.l-trichlorooth.no~ 350 ppm IInh.fng,Con I nau8.a. vorit I 20-100 ppm 1 othor-liko -1 

odo r 1 IS I 

(load . 

~p 

lhydrochloric acid I 5 ppm IInh, Ing, DOC. Icorrosivo I unknown acrid 1 
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D. SI- SAFETY lloR. PLM 

Sit. Control: Attach map, uso back of this pago, or skotch of site showing hot zono. contamination roduction. 

Contaminant of Intorost 

voc s 

Radiation 

Explosivo Gas.% 

zone, o t c .  

Porinoter idontifiod? IYesl Site securod? 

~ 

Type of Sample Monitoring rrequoncy of 
taro., pocsonal) Equ ipnon t Sampling 

A r m  OVA Continuous 
1 

Aroa Mini-Rad I Continuous I 
4 

A r e a  

L 

0 /Explosirot.r Continuous 2 

I no I 

Work Aroas Designated? Iyesl Zonets) of contamination Identifiod? I no I 

Porsonnol Protection (TLD badgos roquirod f o r  all field porsonnol): 

Anticipatod Love1 of Protoction (Cross-roforonco task numbers to Soction C): 

(Expand if nocossary) 

Modifications: Modified lovol D with tyvock, nooprono gloves and boots, safoty glassos. APR available whon 

love1 C upgrado is nocossary-basod on OVA roadings. 

Action L.vols for Evacuation of Work Zone Ponding Reassessment of Conditions: 

o Love1 D: 0 ~19.5% or >25%, oxplojive atmosphore >lo8 LEL, organic vapors above background lovols, 
particulates >- mg/m , othor 

o2 t19.58 or ,25%, oxplosive atmosphere ,258 LEL3(California-20%). unknown organic vapor (in 
breathing zone) > l  ppm. particulatos >- ag/m , other 

2 

o ~ov.1 c: 

o Levo1 8: 0 t19.5t or >25%, oxplosive ataosphero ,258 LEL (California-208), unknown organic vapors (in 3 mg/m , othor broathing zono) > 5  ppm. particulatos >- 

> Z O O  ppm, particulates >- mg/m , othor 

2 

o Lovol A: 0 t19.5t or > 2 5 2 .  oxplosive atnos hore > 2 5 8  LEL ICalifornia-2Ot). unknown organic vapors 9 

Air Monitoring (daily calibration unloss othorwiso notod): 

(Expand if nocossary) 

Decontamination Solutions and Procoduros for Equipaont. Sampling Goar, etc.: 

Trisodium phosphato wash, tap wator rinse, doionitod wator rinse, isopropanol rinso (twice), final organic-fro. 

vator rinse, and allow to air dry as long a s  possiblo. 



Porsonnol Docon Protocol: 

vi11 bo doublo baggod and drummod for disposal. 

folloumg .ash day’s fiold vork. 

Docon Solution monitoring Procoduros, if Applicablo: 

atoa upwind of tho sampling xono. 

Spocial Sit. Equipment, Facilities, or Procoduros (Sanitary Iacilitios and Lighting 
mlst Hoot 29 em 1910.120): 

Boot and glovo wash - trisodium phosphato wash with cloan wator tins.. Cxpendablos 

?iold porsonnol will tako a hygionic showor. off-sit.. 

a Docontamination will bo porforwd in a -11-vontilatod 

All drilling safoty procoduros will bo strictly adhorod to as outlinod in Attachrat A. 

* Sit. Entry ?rocoduros and Spocial COnSidor8thnS: E L S*s “Euddy Systor. will bo oqloyod at all times during 

fioldvork activitios. Porsonnol will oxorciso caution in tho vicinity of noarby roadways. If abovo background 

radiation lovols aro  oncountorod t o m  mrbors will ovacuato tho sampling aroa, and contact tho corporate hoalth 

physics group to roassoss tho sit.. 

Work Limitations ( t i n  of day, wathor conditions, otc.) and Hoat/Cold Stross Ioquiroronts: 

All fioldwork activitios will bo porforrod during daylight hours. Toam r r b . r s  vi11 tako broaks as necessary 

to avoid hoat stross and roplaco fluids. Cooling vosts ray bo usod to provont boat stross. 

Gonoral Spill Control, if applicablo: H/A - 

Invostiqation-Derivod Hatorial Disposal (i.o., oxpondablos, docon wasto, cuttings): 

All fioldvork vasto ratocials will bo doublo baggod. drurwd, labolod and transportod to a dosignatod 

location f o r  final disposal by tho mvy. 

Sample Uandling Procoduros Including Protoctivo War: 

During all handling of sarplos, all fiold toar m e ~ b o r s  vi11 w a r  surgical qlovos. Goqglos will bo worn durinq 

sarplo prosorvation with acids. 

T0.D H0rb.r. Rorponsibility 

20.1 rmbors to bo dotorrinod roar Wador 

Sit. Safoty Officor/Samplor 

Gooloqist/Saqlor 

*All entrios into exclusion rono requiro Buddy Systor US.. All E C fiold staff participato in modical 
monitoring prograr and havo corplotod applicablo training por 29 CTR 1910.120. 
r e t s  roquironnts of 29 C?R 1910.134, and M S I  181.2 (1980). 

Rospiratory protoction program 



x .  ~ u c T I 8 r o ~ w  

(Us. supplomontal shoots, if nocossary) 

frocAt P I s O u R c x S  

(Obtarn a local tolophono book from your hotol, if poasib1o.J 

A.lbulanco On Bas. -- 904-452-4138, O f f  Bas0 -- 911 
Hospital EBOrgOnqf Roo8 

Poiaon Control Contor 

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

piro Dopartront 911 

Airport 

U.S.  Coast Guard trorgoncy - 904-453-8178, Gonoral Information 904-453-8282 
Laboratory E L t ASC 1-716431-0360 

Pod. txproar 1-800-238-5355 

Cliont Contact U . S .  Navy Southorn Divirion, Enginoor-In-Chargo -- 1-603-743-0574 
Sit0 Contact NAS Ponracola EnViCOBOntal Coordinator, R. Joynor -- 904-452-4515 

NAS Dirponrary - 904-452-2733, Baptirt Hospital 904-434-4811 (Lit. Flight) 

SIT2 REsoURcxs 

Sit. trorgoncy Evacuation Alar8 Hothod N/A 

Wator Supply Sourco On-sit. 

Tolophono Location, Nurbor To bo dotorrinod on-rito 

Collular Phon., if available N/A 

Radio 

Othor On-sit. war oh our^ nurbor to bo dotorrinod 

mKuGucI COmAms 

1. Dr. Raymond Harbiron (Univ. of Florida) ................. (501) 221-0465 or (904) 462-3277, 3281 

2 .  tcology and Lnvironront, Inc., Safoty Diroctor 

Ahehua, Florida ( 5 0 1 )  370-8263 (24 hour.) 

P0u1 Jon~airo ........................................... (716) 684-8060 (offie.) 
(716) 655-1260 (homo) 

3 .  ltogional Satoty coordinator, Sybil Rowchurch ............ (904) 070-2336 (hero) 

4. Rogional OfflCO knagor, Rick Rudy ...................... (904) 093-7245 ( h o ~ o )  

(904) 877-1978 (offico 

(904) 077-1978 (offico 

, 
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1. Tvonty-four hour answoring sorvico 

what to ropoct: 

- Stat.: 'this is an o~orqoncy.' 

- Your nan. rogion, and sit.. 

- folophono nulbor to roach you. 

- your iocation. 

I501 

- moTLI.1 

370-8263 

- N a n  of porson injurod o r  orposod. 

- llaturo of o~orgoncy. 

- Action takon. 

2. A toricologirt, (Drs. Raymond Hatbison or associato) will contact you. lopoat tho information givon to tho 
answering sorvico. 

3. If a toricoloqist doos not roturn your call within 1 5  ~inutos, call tho following porsons in ocdor until 
contact is udo: 

a. 24 bouc hotliar - (716) 684-8940 
b. Corporato Safoty Diroctor - Paul Jonluiro - homo : (716) 655-1260 
c. Assistant Corp. Safoty Officor - Stovon Shorman - horn 0 (716) 688-0084 

RlQtM- 

I=: Piold h a m  m s t  por mamto(8) ?tior to Start o t  IArkJ 

Diroctions to hospital (includo u p )  fro= Sit. 11 

mm Dispn8acy - Procood wost on tartar Road to Uurcay Road ISoo attachod u p ) .  Follow Uurray 

load south to Uoffott Road. Turn right onto Uoffott Road and continue to tishor Stroet. Turn loft onto 

tishor Stroot and continuo to its intorsoction with Turnor Stroot. Tho Ius Disponsary is locatod on Turnor 

Stroot in Building 3600. 

Baptist .Ospital - Tako Duncan Road (Navy Blvd.) north to orit tho bas.. navy Blvd. bocomos Hyp 98 and cucvos 

to tho oast. Follow Navy I)lvd./Rvy. 98 oast appror. 3ai to Paco Blvd. Turn loft fnorth) on Paco Dlvd. and 

procood appror. h i  to Corvantos St. (Ruy. 9 0 ) .  Turn right on Corvantos/Wvy. 90 and follow this road for about 

8 blocks and turn loft (north) onto E stcoot. Tho hospital is about 6 blocks north on tho left. 

twrgoncy tgross Rout08 to Got Off-Sit. Enrgoncy ogross routos will bo locatod if orrgoncy oxit routor bocomo 

blockod by construction, otc. 
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DRILL R I G  SAFETY 

* Hard h a t s  must be worn. 

* A l l  team members must be know t h e  procedure  t o  s h u t  t h e  r i g  
o f f  and t h e  l o c a t i o n  of t h e  " k i l l "  swi tch .  

* When moving a r i g  o f f  t h e  road, pay a t t e n t i o n  t o  o b s t a c l e s  i n  
r o u t e  of t r a v e l .  Walk t h e  i n t ended  route  f i r s t .  

* Have someone guide  t h e  r i g  d r i v e r  when c l e a r a n c e  i s  a t  a 
minimum o r  when hazards  a r e  i n  c l o s e  proximity .  

* S e t  r i g  b rakes  and block t h e  wheels when r i g  i s  s e t  up a t  
t he  d e s i r e d  d r i l l i n g  l o c a t i o n .  

* The mast must be lowered when t h e  r i g  is moved, 

* Always cons ide r  overhead w i r e s  t o  be l i v e ,  watch f o r  sagg ing  
l i n e s  and do no t  o p e r a t e  r i g  w i t h i n  1 5  f e e t  of overhead l i n e s .  

* Make s u r e  t he  s i t e ,  p l a t f o r m s  and walkways a r e  f r e e  of  
o b s t r u c t i o n s .  

* Make s u r e  proper  housekeeping is p r a c t i c e d  around and on t h e  
r i g  a t  a l l  times. Tools should  be s t o r e d  i n  a manner t h a t  
pe rmi t s  convenient  a c c e s s  and p rov ides  for adequate  s a f e t y .  

* S t o r e  g a s o l i n e  i n  approved c o n t a i n e r s  t h a t  have a spa rk  
a r r e s t o r  and keep them c l e a r  of t h e  d r i l l i n g  work a r e a .  

a 
* Check r i g  equipment p r i o r  t o  s t a r t i n g  work. Repair  o r  re-  

p l a c e  f a u l t y  and worn i t ems .  

* Handle augers  w i th  c a r e .  Use proper  l i f t i n g  t echn iques  
when p i ck ing  up samplers  and auge r s .  Use a t o o l  h o i s t  i f  
p o s s i b l e  and s t a y  c l e a r  of r o t a t i n g  auge r s .  Keep c a b l e s  and 
ropes  secured  when n o t  i n  u se .  

* Level  and s t a b i l i z e  t h e  d r i l l  r i g  p r i o r  t o  r a i s i n g  t h e  mast. 

* watch for s l i p p e r y  ground when working i n  t h e  a r e a  of  t h e  r i g .  

* All una t tended  boreholes  must be prope r ly  covered.  

* Do n o t  d r i l l  du r ing  an e l e c t r i c a l  storm. 

* - Mainta in  a s a f e  d i s t a n c e  from t h e  r i g  mechanisms d u r i n g  
d r i v e  sampling and auger  removal o p e r a t i o n s .  
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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 
vithout delay. 

Therefare, i t  is important that all employees are able 

2 SCOPE 

This standard operating procedure (SOP) describes the symptoms and 
treatment for the three classical types of heat stress presented here in 
ascending order of severity: heat cramps, heat exhaustion, and heat 
stroke. 
severe form of heat stress from escalating into one requiring hospital 
treatment. 

Field personnel should take immediate action to prevent a less 

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. The Site 
Safety Officer (SSO) has overall responsibility for seeing that these 
guidelines are folloved in the field. 
cautious when working in conditions where heat stress is possible. 

Hovever, each individual must be 

3 OBJECTIVES 

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

The SSO must ensure that all personnel monitor 

For example, a person vho recognizes the symptoms of heat 

4 EFFECTS OF HEAT 

Normal oxidation processes within the body produce a predictable 
amount of heat. 
change in body temperature. 
rapidly, the body cools to a point at vhich the production of heat is 
accelerated and the excess is available to bring the body temperature 
back to normal. 

If the heat is liberated as it is formed, there is no 
If the heat is liberated slightly more 

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

As a result, the person 

Then the 
Such a condition produces a cycle in which 

1 
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Heat produced vithin the body is brought to the surface largely by 
the bloodstream and escapes to the cooler surroundings by conduction and 
radiation. If air movement such as a breeze strikes the body, 
additional h u t  is lost by convection. Bowver, vhrn the tenperaturc of 
the surrounding air k c o m s  eqwl to or rises above that of the body, 
all of the heat nust be lost by vaporization of the moisture (svlnt) 
from the skin surface. A. the air becoaes more humid (contains more 
moisture), vaporization f r a  the skin slow dovn. 
the temperature is 95.P to 10[).P, vith high humidity .lad little or no 
breeze, h u t  is retained vithin the body. 
comonly, after a succession of such days (a b a t  vave) that medical 
emergencies due to heat are likely to occur. 
classified in three categories: 
stroke. 

Thw, on 8 day v h a  

It Is on such a day or, more 

Such emergencies are 
h u t  cramps, h u t  Uhustion, and heat 

4.1 EEAT CRAMPS 

Hut cramps usually affect people vho vork in hot environments and 
perspire a great deal. Loss of sal t  from the body causes painful cramps 
of the leg, arm, or 8bdo~in81 nuclcs. R u t  cramps also may result from 
drinking iced vater or other drinks either too quickly or in too large a 
quantity. Reat cramps generally occur during vork, but may appear hours 
later in SOH cases. 

4.1.1 Symptoms 

The symptoms of hut cramps include the folloving: 

o Hwcle cramps in legs, armsI or abdomen; 

o Pain accompurying the crupst 

o Profuse perspiration; and 

o Faintness. 

4.1.2 Emergency Care 

decontamination coMider8tf0a8 (see Section 6) i f  the victim is coming 
from the hot tone. 
liquid such u Gktorade or it8 eqalv8leat. 
cramped muscle. 
alert for any indication of 8 more serious problem. 

Place the victim in a cool location, observing safety and 

Give the person sips of water or an electrolyte 

The victim should not require medical treatment but be 
Apply natml pressure to the 

4.2 B E a T m U S T I O N  

Eut exhaustion occurs in Individuals vorking in bot environments 
.ad may be ansociated vith h u t  cramps. 
the pooling of blood in the vessels of tbe s u n .  

Brut exhaustion is caused by 
The h u t  is 

2 
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transported from the interior of the body to the surface by blood. The 
blood vessels in the skin become dilated and a large amount of blood is 
pooled in the skin. This condition, plus the blood pooled in the lover 
extremities vhen an individual is in an upright position, may lead to an 
inadequate return of blood to the heart and eventually to physical 
collapse 

4.2.1 Symptoms 

The symptoms of heat exhaustion are as follovs: 

o Pale clammy skin, 

o Profuse perspiration, 

o Generalized veakness, 

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 
same treatment that is administered in cases of fainting). 

4.2.2 Emergency Care 

Place the victim in a cool location and remove as much clothing as 
Administer possible vhile 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. 
if there is any indication of a more serious problem. 

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

4.3 BEAT STROKE 

Beat stroke is a profound disturbance of the heat-regulating 
mechanism, associated vith high fever and collapse. Sometimes this 
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 8 serious threat to life and carries a 20-percent mortality rate. 
Alcoholics are extremely susceptible. 

3 



4.3.1 Symptoms 

Folloving are the syuptow of heat stroke (note the 8bsence - of 
perspiration): 

o Dry, hot, and flushed skin; 

o Sudden onset; 

o Full and fast pulse: 

o Dilated pupils: 

o Early loss of consciousness; 

o Body (core) temperature's exceeding 105.P: 

o Huscle tvitching, groving into convulsions: and 

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

4.3.2 Emergency Care 

Remember that this is a true emergency, therefore, transportation 
to a medical facility should not be delayed. 
victim in a cool environment and remove as much clothing as possible. 
Bnsure an open airvay. 
wrapping the victia in a wt sheet or dousing the body vith vater. If 
cold packs are available, place them under the 8 ~ ,  around the neck, on 
the ankles, or any phce vhere blood vesrcls loc8ted close to the skin 
cut  be cooled. Protect the victim from injury during convulsions, 
especially tongue biting. 

In the meantime, place the 

Reduce body temper8ture promptly, preferably by 

Please note t h t  in the case of heat crups or heat exhaustion, 
Gatorade or its equivalent Is suggested as part of the treatment regime. 
Tb. reason for thir type of liquid rrfresbrmt is th8t such beverages 
vi11 return mch-needed electrolytes to the body's syata. 
tbese electrolytes, body sy8t.u crahot function propulp, 8nd the 
represented health hazard vi11 be increased. 
are working in rituatiolu &ere the ambient tempenturu and humidity 
arm high, and especially in situations vhere levels A, B, and C of 
protective apparel are required, the SSO must follow the procedures 
lirted below: 

Vithout 

Therefore, vhen personnel 

o Ensure that all employees have sufficient quantities of fluids 
(Gator.de or its equivalent). Personnel should prepare ahead of 
time for field vork in h u t  stress envirorrwntr by conswing 
extra f lu ids;  
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o Ensure that frequent breaks are scheduled so that overheating is 
less likely to occur: 

o Revise vork schedules, when necessaq, to take advantage of the 
cooler parts of the day (i.e., 5:OO a.m. to 1:OO p.m., and 6:OO 
p.8. to nightfal1)j and 

Cooling vests should be worn if available. o 

o NOTE: Taking salt tablets is NOT currently recommended. 

5.1 GUIDELINES FOR USE OF PROTECTIVE CLOTHING 

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

Ambient 
Temperature (OF) 

Maximum Wearing Time 
per Excursion (min) 

Above 90 15 

85 to 90 30 

80 to 85 .60 

70 to 80 90 

60 to 70 120 

50 to 60 180 

5.2 HURTRATE MONITORING 

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

The "Brouha 

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

o Double the count. 

If the recovery pulse rate durfng the last 30 seconds of the first 
minute i s  at 110 berts/minute or less and the deceleration betvcen the 
first, second, and third minutes is at least 10 beats/minute, the 
vork-recovery regime is acceptable.  employee's rate is above 
that specified, a longer rest period is required, accompanied by an 
increased intake of fluids. 

5 
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5.3 MONITORING PERSONNEL LGDY TEnPERATURE AND BLOOD PRESSURE 

Vhen personnel are in respiratory protective gear for extended 
periods, or vhen air temperatures are very high, the monitoring of body 
temperature and-blood pressure is another vay of checking for symptoms 
of heat stress. Careful rdbe~ence to existing medical guidelines could 
identify on individual vho m y  not have fully st8bilired and therefore, 
is not ready to continue vorking in the hot tone. 

5.4 HONITORING TEE WORK AREA FOR EBAT STBBSS CONDITIONS 

Air temperature ana relative humidity are the two most important 
measurements for determining rba likelihood that a h u t  stress situation 
vi11 occur. 
thermometer. 

The reading c m  be achieved using both a dry and vet bulb 

As in ocher medical emergencies, decontuinrtion should proceed as 
nomally as possible vithout contributing unduly to the victim's stress 
or injury. 
he or she is taken from the hazardow zone. 
alvays in effect and backup personnel should be avaihble 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 
nore life-th-eatening conditions exist, and the victim cannot be 
disrobed or decontaminated completely, the victim (or contaminated 
portions) should be vnpped in plastic (or other protective material) 
for his or her own safety as vel1 as the safety of ambulance and 
hospital personnel. 
victim's being further overheated. 

At 8 minimum, the protective clothing should be removed as 
The "buddy system" is 

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

Anyone vishing to use this E & E publication should first seek 
permission of the company. 
ensure the accuracy and reliability of the data contained In the 
document; however, the company rrlrw no representation, varranty, or 
guarantee in connection vith this B i 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 runicipal 
regulation vith vhich this E 6 E publication may conflict; or for the 
infringement of any patent resulting from the use of the E & E 
publication. 

Every effort has been made by E L E to 
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1 INTRODUC'rION 

This document is meant to be used in conjunction vith 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 vorking on or arouad dtilling opemtionr. 

E 6 E personnel are frequently required to votlt in the field vith 
drill rigs, taking soil and rock samples, installing piezometers, and 
monitoring vells. hro general situations discussed separately are the 
supervision of Subcontract Drillers by B 6 E, md the direct operation 
of E 6 E's ova drill rig by our personnel. 

2 OPEBISTION Of DRILLING E O U I ~  BY E 6 E 

2.1 RESPONSIBILITIES AND AUTEORITY OF SITE SAPETf OFFICER 

The duties of the Site Safety Officer (SSO) on drilling sites are 
the same as in other types of operations vith the exception of the 
increased emphis on the hazards unique to drilling vork. 
details specific drilling concern8 of an SSO. 

This section - 

E & H personnel are restricted froa the bordole area during active 
drilling. 
restricted from the borahole are8 by means of 8 wsuper exclusion tonew 
delineated by placing 8 4- by 8-foot sheet of plywood over the borehole. 

Vhen E 6 E personnel are doing drilling; they vi11 be 

2.2 RESPONSIBILITIBS AND A V R l O R I T I  OF E 6 E D R I U  

At the binning of each vork 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 svitches tripped and operation verified; 
Chain guards in place; 
Eelt guards in place; 
Belts set to proper tension (visual); 
Loose belts; 
Presence of any fluid leaks; 
Any damaged hosea, cables, ropes, chains: 
Control pure1 is clean; 
Cant rol lever functions labeled : 
Pressure relief valves function; 
Cathead free o f  rust d grease; 
Cathead grooves less than 118 inch in depth; 
All tools in proper uorking order; 
Rig leveled .nd st8bilized; 
Check for veld cnc& in mast; and 
Safety hodu operational. 

1 



I 

m: SOP-HEALTH AND SAFETY ON DRILLING RIG OPERATIONS 
H & S, 'I'RAINJNG 2.7 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 folloving 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 vi11 be blocked. 

Rig will be leveled using jacks or stabilizers. 

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

Plywood (or suitable substitute material) "super exclusion zone" 
pad vi11 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 vi11 be properly lubricated. 

Tools will be used only for their intended purpose. 

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

All lift hooks vi11 have jaw clasps. 

Fire extinguisher will be staged at rear of rig. 

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

Cables and ropes vi11 be tied back or secured on stabilizer 
posts. 

A l l  unattended drill holes will be covered. 

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

No refueling will be permitted while equipment is running. 

2 



The Driller has authority to direct personnel vithin the area vhile 
drilling operations are in progress. 
around the auger and borehole is restricted by the "super exclusion 
zone" delineated by the 4- by 8-foot sheet of plyvood centered over the 
borehole before drilling. 
penetration o f  the augers. 
any time vhile drilling is actively undervay. 

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

Access to the hazardous area 

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

Housekeeping around the rig is the responsibility of the Driller, 

2.3 RESPONSIBILITI AND AUTEORITI OF E 6 E 

E 6 E personnel vorking at 8 drilling site . w t  act as support to 
the Drilling Team by.providing any necessary support functions; however, 
it is important that personnel are careful not to interfere vith the 
drilling process. 
exclusion zone" vhile drilling is undervay. If an E L E c r w  meaber 
recognizes an unsafe condition in the vork ares or on the rig, he should 
bring it to the attention of the SSO and T e u  Leader, if it is 
not resolved in 8 timely m e r .  
hazardous, team members have the option to contact their Regional Safety 
Coordinator (RSC) or Corporate Rulth 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 6 E personnel to carry their 
isrued nondisposable gear, including hard hat, face shield, respirator, 
steel-toed boots, eyepiece inserts, safety glasses, and appropriate 
outarvear for the expected climate. 

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

3.1 E 6 E SITE SAF'ETT OFFICER 

In addition to Basic Realth and Safety Training and other OSEA 
undated training, first aid, CPR, end necessary training in field 
mitoring of personnel, an SSO should have previously vorked as a t a u  
umber on field drilling projects in order to have I vorking knovledge 
o f  the drill rig and its inherently hazardous nature. Where monitoring 
i~trumentation is to be used, the SSO must be properly trained prior to 
field vork. Tbe 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 6 E DRILLER AND RELPER 

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

They shall also meet the other minimum requirements for field 
40-hour Eealth and Safety Training as prescribed by E 6 E and mandated 
by OSHA. 
vork including medical approvals and respirator fit test. 
previous experience and training, the Driller vill be critiqued by the 
E 6 E Drilling Team upon employment vith E 6 E, by performing various 
types of drilling. 
vhether additional training or apprenticeship vi11 be required before 
allowing this employee to act as Driller. An existing E 6 E employee 
shall have a minimum of 1 year experience as a Driller's Eelper on an 
assortment of field projects before he or she can be revieved for 
advancement to the position of Driller. If a Driller is uninvolved in 
drilling efforts for 1 year or more, he or she vi11 be required to act 
as a Driller's Helper on a project, as vel1 as receive rig-specific 
training on the equipment, before being permitted to act as a Driller 
again. The Driller's Helper position requires prior attendance at a 
drilling training school program. Folloving successful completion of 
such a course, the Driller's Helper vill be observed on sites for a 
period of approximately 6 months, during vhich time he or she vi11 work 
on several drilling projects performing assorted types of drilling. The 
E 6 E Drilling Team vi11 determine, based on these field observations, 
vhether additional training is required for this individual. 

Based on 

This reviev vi11 be the basis for determining 

. 

3.3  OTHER E 6 E DRILLING PERSONNEL 

All E 6 E personnel shall have taken the basic 40-hour flealth and 
Safety Training course. 
respiratory fit test requirements established by E 6 E and OSHA, as 
vel1 . 

Field personnel must meet medical and 

3 .4  SUBCONTRACT DRILLER AND OTHER SUBCONTRACT DRILLING PERSONNEL 

Subcontract Drillers and their support personnel must, at a 
minimum, have passed basic 40-hour Health and Safety Training as 
prescribed by OSHA 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 6 E's  contractual documentation. This 
training shall be verbally verified and logged onsite by the SSO or Team 
Leader before starting vork. 

They shall be medically approved and 



4 SUPERVISION OF SUBC0"RACT DRILLERS 

4.1 RESPONSIBILITIBS AND ALlTBORITI OF SIZZ SAFETY OPFI&8 

. "be responsibilities of the SSO at a drilling site vhere 
subcontracted drillerr are used include the folloving: 
personnel paitoring, and personnel protectioa. 

rig inspections, 

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

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

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

o Outriggers, stabilizers, or jaclu 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, taaks, or druu. 

o A first aid kit and filled eywash 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, cbrins, and cables must be checked. 

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

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

o A "super exclusion zone' must be established a r d  the 
borehole, usiag a 4- by 8-foot sheet of plyvood. 
area vi11 be entered during active drilling only by the Driller, 
except in emergency situatioas. 

This defined 

If any of these items need replacement or repair, the SSO lust 
necessary arrangewnts and later verify that repair or replacement is 
sufficient before actual drilling begins. Working togetherT the SSO and 
tb. driller should verify that the rig has been checked w i n s t  the 
Operator's checklist. 
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The SSO's monitoring duties include calibration and setup of the 
appropriate monitoring devices, as specified in the SSP, 
this generally includes an 02/explosimeter and realtime organic vapor 
monitoring capabilities (e.g., HNU, OVA). Noise monitoring, like heat 
stress monitoring, is employed vhere appropriate. If the SSO believes 
additional monitoring devices beyond the directive of the SSP should be 
employed (e.g., Rad Hini, Hini Ram), i t  is his or her responsibility to 
obtain this equipment vith the cooperation of the RSC or the Corporate 
Health and Safety Group, from the nearest E 6 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 vell as 

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

The SSO 

An 

The SSO has the ultimate authority over the Subcontractor vith 
regard to whether work practices meet the requirements of the SSP. 
Shutdovn of work or restriction of personnel are options available to 
the SSO. The SSO should hold informal site safety briefings at the 
start of both field work and daily vork shifts throughout the course of 
the project. Although E b 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 OSHA-mandated training, especially on hazardous 
vaste sites. Site safety briefing topics, as vell as attendees, will be 
recorded in the site safety log. 

If the SSO has reason to believe either E & E or Subcontractor 
personnel 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 vork. 
requiring level C protection vho are not cleanly shaved may also be 
restricted at the discretion of the SSO. 

Personnel arriving for work 

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

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

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

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

vithout safety belt and other equipment. 

Because heat stress is a constant threat during varm veather, the 
SSO is responsible for determining vhether conditions are unsuitable for 
vork. Vhere vorkers cannot vork vith the assistance of vork 
modifications, cooling vests, and other cooling means, the SSO MY 
decide that vork should not continue. 
through blood pressure and oral temperature checks vi11 be determined by 
the SSO vith assistance from the RSC and Buffalo Health and Safety 
staff, if necessary. 

if electrical storms are in the site area. 

The need for vorker monitoring 

The SSO vi11 be responsible for shutdovn of the drilling operation 

Na refueling operations vi11 be performed until rig engines are 
shut dom. 
spring-loaded, OSWPH-approved gas cans constructed of metal or 
polyc thylene. 

or unfilled after drilling equipment is moved. 
hole must be left open and unattended, suitable barricades, or the 
equivalent, vi11 be staged around the hole to prevent personnel and 
equipment from falling in. 

Hotor fuels should be stored and dispensed from 

me SSO should ensure and document that no boreholes are left open 
In'instances vhere a 

0.2 RESPONSIBILITIES AND AUTBORnr OF OTBER E 6 E PERSONNEL 

All E 6 8 personnel on site are required to follov the terrs 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 equipmemt at all tires, and report imediately 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 t h t  the SSO be involved so that 
proper log entries can be made. 

E 6 B, as policy, doea not provide safety equipment or monitoring 
inatrumentation to subcontractors. SOH projects, hovever, MY be set 
up so that E 6 E personnel and subcontractors share the s u e  expendable 
supplies. 

B L B personnel are forbidden from approaching augers during 
d r i l l i n g .  Activities at the botchole, such M sampling, require that 
equipment be stopped. 

.\ 
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5 GENERAL DRILLING SITE SAFETY CHECKLISTS 

5.1 SAFETY CHECKLISTS FOR SPECIFIC TYPES OF DRILLING ACTIVITIES 

5.1.1 

0 

0 

0 
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0 

0 

0 

0 

0 

0 

General Drilling Site Safety Checklist 

All E 6 E drilling personnel vi11 have read and understood the 
terms of the E 6 E drilling SOP. 

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

Only approved Drillers vi11 remain in proximity to the borehole 
during drilling, and an approximate 4- by &foot "super 
exclusion area" vi11 be established around the moving auger at 
all times. No personnel, except the Driller and the Driller's 
Helper, vi11 enter this zone during drilling. The SSO vi11 
issue varnings to those personnel who breach this zone. 

Continuous 02/explosimeter monitoring at borehole using remote 
sampling hose vi11 exist at all times. 

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

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

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

Appropriate personnel protective equipment (based on hazards 
associated vith assumed vel1 contaminants) vi11 be vorn as 
directed by the SSO and the SSP. At a minimum, steel-toed 
boots, hard hats, and face shields vi11 be worn 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 within 25 feet of overhead lines. 

a 



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

o The local utilities should be contacted prior to drilling so 
that their lines can be located and flagged. Situations of 
clo8e proximity may involve isolating utility lines (i.e., 
shutdown and inertlng of gas lines). 

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

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

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

A daily 

o Climbing on the vertical aast is not permitted by E 6 E staff. 
Because the boor is not equipped with a ladder, it should be 
lowered for repairs. 

5.1.2 Rotary and Core Drilling 

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

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

- Rods and bit should be open and clear. 1 - Water svivels and hoisting plugs should be lubricated and 
checked for "frozen" bearings before use. 

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

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

- All hoses to and from the pump should be checked for properly 
installed couplings; couplings should be secured with locking 
devices on "quick connecta fittings or wire on 
"Chicago-Style" couplings. 
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If vork must progress over a portable drilling fluid (mud) 
pit, do not attempt to stand on narrow sides or cross 
members. 
fitted, cover panels strong enough to hold drill rig 
personnel. 

The mud pit should be equipped with rough-surfaced, 

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

I 

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

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

Drill  rods should not be braked vhile being lovered into the 
hole vi th chuck javs. 

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

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

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

Drill rods should not be lifted and leaned unsecured against 
the aast. 
ends of the drill rod sections for safe vertical storage, or 
lay the rods dovn. As previously stated, hardhats, 
steel-toed boots, safety glasses, and work gloves are to be 
vorn during such work, vith impervious gear and respiratory 
protection added as required by the SSP. 

Either provide some method of securing the upper 

5.1.3 Cathead Usage 

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

10 
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Check the cathead periodically, when the engine is not running, 
for rope wear grooves. 
greater than 118 inch (3 I), the cathead should be replaced. 

A h y S  use a clean, dry, sound rope. 
"grab" the cathead and cause drlll tools or other i t u s  to be 
rapidly hoisted to the top of the mast. 

If a rope groove form to a depth 

A vet or oily rope ray 

Should the rope wgr8bw the cathead or otbervise become tangled 
in the drum, release the rope and sound an appropriate alarm for 
all persopnel, including the Operator, to rapidly back avay and 
stay clear. If the r o w  "grabs" the catbead and tools are 
hoisted to the sheaves at the top of the mast, the rope vi11 
often break, releasing the tools. 
stay clear of the drill rig until the Operator UII turn off the 
drill rig engine and initiate other appropriate actions to 
release the tools. The Operator should carefully vat& the 
suspended tools, quickly backing avay after turning off the 
engine. 

If the rope does not bruit, 

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

Never wrap the rope f r o m  the cathcad (or any other rope, wire 
rope, or cable on the drill rig) around 8 hand, vrist, 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 vhen driving samplers, 
casing, or other tools vith the cathard and rope method. Be 
avare that the rope advances totnrd the cathead with each hammer 
blov as the sampler or other drilling tool advances into the 
ground. 

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

Do not leave a cathead unattended vith the rope vrapped on the 
drum. 

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

When using the cathead .ad rope for driving or back-driving, 
make sure that all threaded connections are tlght, while staying 
u far a m y  as possible from the h r r  impact point. 

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

--.- I 

OPDM 
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5.1.4 Continuous-Flight or Hollow-Stem Augers 

0 

0 

0 

0 

0 
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Prepare to start an auger boring with the drill rig level, the 
clutch or hydraulic rotation control disengaged, the 
transmission in Iov gear, and the engine running at low RPH. 

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

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

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 
dovn pressure. 
control at all times until the auger has penetrated about 1 foot 
or more belov 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 groun'd or pavement. 

The Operator and tool handler should establish a system of 
responsibility for the various activities required for auger 
drilling, such as connecting and disconnecting auger sections 
and inserting and removing the auger fork. The Operator must 
ensure that the tool handler is 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 pover coupling. Do not touch the coupling or the 
auger with your hands, a vrench, or any other tool during 
t o  ta t ion. 

Vhcnever 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 



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

Never reach behind or 

o Use a long-hurdled shovel to move auger cuttings avay fro. the 
auger. 
the auger. 

Never use your hands or feet to move cuttings avay from 

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

0 

5.1.5 

0 

0 

0 

0 

The w e  of vire line hoists, vire rope, and hoisting hardvare 
should confora to stipulations developed by the American Iron 
and Steel Institute Wire Rope Users Hand. 

Use of Wire Line Eoists, Wire Rope, and Eoisting Eq ui pawn t 

All wire ropes and fittings should be visually inspected during 
use and thoroughly inspected at least once a v..JL for abrasion, 
broken vires, vur, reduction in rope diameter, reduction in 
wire diameter, fatigue, corrosion, damage f r a  heat, iaproper 
weaving, Jaaing, crushing, bird caging, kinlring, core 
protrusion, and damage to. lifting hrrdvue. All related 
cauiuaent Rust conform to standards as est8blished bv the 
& r i m  Iron Steel Institute Wire ROW users &wl. wire 
ropes should be replaced vhen inspection vindicates excessive 
damage according to the W i n  Rope Users Xurual. All vire ropes 
vhich have not been wed for a period of 1 month or more should 
be thoroughly inspected before being returned to service. 

End fittings and connections consist of spliced eyes and various 
aanufactured devices. 
connections should be installed according to the manufacturer's 
inatructions and loaded according to the unufacturer's 
specifications. 

All .anufactured end fittings and 

If a Wl-bearing type hoisting Svivel is wed to hoist drill 
rods, svivel bearings should be inspected urd lubricated daily 
to ensure that the wive1 freely rotates under load. 

If a rod slipping device is used to hoist drill rods, do not 
drlll through or rotate drill rods through the slipping device, 
and do not hoist the drill rod coltma higher than one-half the 
m u t  height above the top of the u t  (derrick). Do not hoist a 
rod colum vith 1-e tool joints urd do not make up, tighten, 
or loosen tool joints while the rod column is being supported by 
a rod slipping device. 
borehole, do not attempt to brake the fall of the rods with 
hands or by tensioning the slipping device. 

If drill rods should slip back into the 

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. 

Vire ropes must be properly matched vith each sheave--if the 
rope is too large, the sheave vi11 pinch the vire rope-if the 
rope is too small, i t  vi11 groove the sheave. Once the sheave 
is grooved, it vi11 severely pinch and damage larger wire ropes. 

The number of parts of line should never be 

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

Do not use tool handling 

Vhen 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 

Vhen 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 mired vehicle or drill rig carrier. 

Do not attempt to use 

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

Never use frozen ropes. 

Protect vire rope from sharp corners or edges. 

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

Clutches and brakes on hoists should be periodically tested. 

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

Alvays Year gloves when handling vire rope. 

Polloving the installation of a nev vire rope, first lift a 
light load to allov the vire rope to adjust. 
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o Never carry out hoisting operations when weather conditions are 
such that hazards to personnel, the publ ic ,  or property are 
created. 

o Never leave a load suspended in the air when the hoist is 
UD. t tended. 

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

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

o Replacement of vire ropes should conform to the drill rig 
..aufacturcr's specifications. 
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6 REFERENCES 

hMk: SOP-HEALTH AND SAFETY ON DRILLING RIG OPERATIONS 

catrgOry: H 6 S. TRAINING 2.7 1 *'"ired: JANUARY 1990 

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

Diedrich D-50 Safety Manual. 

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

Vire Rope Users Manual, American Iron and Steel Institute. 
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Mdlhckrodl, Inc. Science Produar Division, P.O. Bor M Pads, KY 40361 Emcmncy Telrphoae Number: 3l4-9SMMO 

HYDROCHLORIC ACID, 37% - - 
PRECAUTIONARY MEASURES 
DANaLII M)uoun u Q r n o m w l n  
CAUSE uvut BURNS TO AU DODY nssur. MAY BE FATAL 
IF SWAuDma WlllMrU U IMUUD. I M U u l l O N  WAY 
CAVIL urwa D M U G L  

Do no( gel in e-. on skin. or on cloahing. 
Avoid breathing mist. 
Una onlyrllh dcquate ventilation. 
Wish thoroughly after handling. 
Store in a tightly cloud container. 
Rem- and r u h  conlaminated cblhing promptly. 
l h i s  rubstance 48 classified as a FOlSON under the Ikderrl Chrlic 
Pdm Act. 

In case d mtut, immediately flush skin or eyer with plenty of 
water for 81 kart 15 minuter. I f  wallwed. 110 NO I' INDUC'I! 
VOMITING1 
Give large quantitics d water or milk i f  amilablc. Never give 
anylhing by mouth to an unconscious pcnon. I f  inhaled. rentwe to 
fresh air. I f  not breathing. d.c arti fkir l  respintion. I f  
breathing is difficult, dn oxygen. In all caws cal l  a 
physician. 
SEI! SeCllON 5. 

DOT Hazard Class: Corrosive Material 

Appunncc: Ckar, colorleu fuming liquid. 

Odor. Pungent odor d hydrgn chloride. 

Solubility: Infinite In mater with rii&hl rvolulion d 
heat. 

Wling Pdnl: W C  (I27pF); rLeotmpc (20.2%) 

W b  11 10QC (WP) 
Melting Point -74'C (-10i.F) 

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

Vapor Preuum (mm 111): 190 @ U*C(VIJ) 
Cvlpontbn Rote: No information found. 

aCnON2 Fitem- 

Flm: 
Can read 4 th  metals to releare nammablc hflmgcn gas. 

Erplorlon: 
No4 ronriderrd to be an cnplorion hazard. 

Flm Plrllngulrlilng Medlr: 
If involved in a fire, use water spray. 

Speclrl Inlonnrtlon: 
In the event d a firs, weor lull protective clothing and 
NlOSlI-~pprwcd wlf-coatrined brealhing oppratus with full 
facepkcc opcnted in the preuurc demand or other positive 
prcsrure male. 

SpCdfiC ONdW 1.18 

!hMllm 
Stabk under ord inq conditiotu ol vcc and 8tOngC. Containen 
may bunt when Luted. 

tlaurdour Polymedutlon: 
Will not occur. 

Inconp.llblllllrr: 
A a t m q  nlmnl A d ,  conrcntntd hyddrochlaric acid k highly 
rrvtk with stmag buy melds, metal oudcr, hydmiidcs, 
.mines, carbonrtu a d  other alkaline materials. Imwnpotibk 
d t b  motedab rucb u cymnkk, sulfidcs, sulfite#, a n d  
fonuldrbyaC. 

Ckra-up penonncl should wear proteak clothing and 
respintog equipment suitabk lor toiic or mrrmk fluids or 
npon. Idate  or enrtaU the are0 of Ihc k a k  or spill. 
Small Spillr: Rush with water and nculnluc with alkaline 
material (coda B S ~ ,  lime, CIC.). .Sc*rr neutralired material 
with CICCU mater. b q c r  spills and lo( sizes: Ncutnluc 
with alkaline mrtedal. pick up with ahwwl~nt material (ud. 
earth. vcmkrlitc). P d c  focrcd ventilation to diuiprtc 
fumes. D i s p  k a HCRA-appnmd WJSIC facility or wow the 
neutralired slurv 4 t h  ciccsn water if kwrl orclinanrer rLn. 

Ikprlable Quantity (RO)(CWA/ClNClA) : WO Ibr. 

linrurc compliance with Itwrl. SIJIC and redcral regulrtians. 

Ab 
NFI'A ItnllnRr: Ilcalth: 3 Flammability: 0 Reactivity: 0 

E r n e  Dale: 09-10-86 Siipcrscdcs 08-21-~5 0 HYDROCHLORIC ACID, 37% 



SECllON 5 f ltallh Ilrmrd Infornistlvn 

E. EXPOSURE / IWALTlf EFFECTS 

Inhrlrtion: 
Corrahrcl Inhalath or vapon can cause coughing, choking, 
lntkmalbn d the -, thmrt, and upper respintory I n c l .  
Inhalation of higher concentrations may cause lung damage. 

Ingestlon: 
Comrrivcl Swallowing hydrochloric acid ran cauw immediilc pain 
and b u m  d the mouth. thnwt, esophagus and gastrointestinal 
tnct. May c a w  nausea. vomiting. and diarrhea. 

Skln Contrcl: 
conorivrl On caw rndnut. p in,  and scytrn skin bum. 
Contcnlntcd rolullonr cause deep ulccn and discolor skin 

Eye Contact: 
Cormkl Vapon are Irritating and may cause damage lo the 
c y "  Splashes may cause severe burns and pennnncnt eye damage. 

Chranlc Exposure: 
Long-term c r p a u ~  to concentrated ~ p o n  may cause erosion ol 
teeth. Long tern  crpaures ccldom occur due to the corrosive 
pmpcrrkr of the acid. 

Amvr t ion  or Readsling Condltlons: 
Penon8 4 t h  prntdsting skln diwtdcn or eye disease may he 
more susceptible 10 the cNects of this substance. 

D. FIRSTAID 

Inhrlrtlon: 
Rem- to fresh air. I f  no( breathing,,#vc anificial 
rcrpintion. If bixathing is diltiwult, give oxygen. Call a 
phyicirn. 

Ingcsflan: 
DO NOT INDUCE VOMITING1 Give large quantities of 
water or milk if available. Nevrr give anflhing by mouth to 
an unconscious person. Get mcclirrl attention immediately. 

Skln Exposure: 
In caw dcontact, immediately flush skin'kth plenty of wltcr 
lor at least IS minutu while removing contaminated clothing 
and shoes. Wash clothingbciotr reuse. Thoroughly clean rhoec 
before reuse. Gel medical attention immediately. 

Eyt Exposure: 
Wash eyes with plenty of water for a1 least IS minuter. lifting 
lovcr and upper eyelids occasionally. Get medical attention 
immediately. 

C. TOXICITY D ATA (RTECS, 1986) 

On1 nt LDSO 900 mdkg (Ilflrochloric acid 
concentrated) Mutation relernnccr cited. 

SECTION 6 lonrl Contml M t r s u m  

Alrlrorne Exposum Umlls: 
- 0 S I l A  Permissible E~~psure Limit (PEL): 
5 ppm Ceiling 
-ACGIII Threshold Limit Value W V ) :  
S ppm Cciling 

Vtntllrtloa System: 
A v t c m  of I m l  and/or general exhaust k recommended to keep 
employee crporum klow the Aihornc Exposure limits. Lml 
exhaust ventilalh is  gencnlly prefcrnd kcausc i t  can coatfd 
the c m i u h  of the contaminant at iU mum. prmniing 
dispcnion d i t  Into the general 'wrk a f u .  Pkase nlcr to t k  
ACOIII document, 'Indurtdal Ventilation. A Manual d Ruummec 
Pnctks'. m a t  recent edition. lor details. 

Pcmnrl Rcsplrators: (NIOSII Appmvrd) 
ir thc ILV is cmcded a ruii facepiece chemical mmidgc 
respinlor may k wrn, in enenl. up lo 100 times t k  n V  01 the 
madmum w concentration specified by thc rupintor supplier. 
rhichcvcr i s  ku. Altcrnatbdy, a supplkd air lull fuepicce 
Npintor or airlined hood may be wrn. 

sua RotecIlon: 
Rubber or nwprrnc glows and additional protection Including 
impcniour boots, rpma. 01 cvucnlls, u needed in o r n u  ol 
unusual c r p a ~  to pmmt skin contact. 

Eye Rotedon: 
UIC chemical d c t y  goggks and/or lull lace shield where 
splashing Is pasiblc. Contact kncu should no( k wrn +en 
rrodngn'th thL material. Maintain eye n r h  fountain a d  
quickdrench lacilitiu in work a m .  

SECTlON 7 S t o m a  nd S m  I d  Informallon 

Keep in a tightly ckrcd mntaincr. stoixd in a 4. 
dry, ventilated a m .  Pmtotca from physical damage and 
sunlight. 
moisturn. 

Ird.tc from incomptible subrtrnccs. PlotccI from 

..............................................,*,...... o..... 
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Mallinckrodt 
Material Safety pata 
Emergency Phone Number: 314·982·5000 

ISOPROPYL ALCOHOL 
PRODUcr IDENTIFICATION: 

S)lIonyms: 2-propanol; sec.propyl .lcohol; isopropanol 

Fonnula CAS No.: 67-63-0 

Molecular Weight: 60.10 

Oiemical Formula: (CH3h CHOII 

lJaurdous Ingredients: Not applicable. 

PRECAUTIONARY MEASURES 
WAJUiolNG. ttAMMABLE LIQUID. IIARMfl1L IF 
SWAlLOWED OR l~lIALED. AJTECTS CENTRAL t'£RVOUS 
S\'S1Dt. CAUSES IRRllAnON. 

Keep 1Y."aY rrom heal,sparks and name. 
Keep colll.lller dosed. 
Use with adequate venlil'lion. 
Avoid brealhing vapor. 
Wash 'horoughly afler handling. 
Avoid COIlIIC' wilh e)'cs, sldn and clothing. 

EMERGENCY {FIRST AID 

l Ir swallowed, Jive waler 10 drink. Induce vomiling if medical help 
.i is nol immediately avail.ble. Never live an)1liing by moulh 10 an 
: unconscious person. If inhaled, remove 10 fresh air. Ir nol 
E.. brealhinJ, Jive al1ifici.1 respiralion. If brealhing is difficull, 

; 
:i 
:; 

= ~ 

Jive oxygen. In c~se of conlact, immedialely nush skin or eyes 
with plenl)' of waler for II leasl IS minules. In.U Clises call • 
ph)'$ician. 
SEE SEcnON S. 

DOT Hazard Class: Flammable Liquid 

1II.lIinckrodt pro\ideathe InronnaUon contained herein In ,ood raith but 
make. no representation as t.o \1.1 comprehenslveneu or aecuncy. 
Indhidual. recthin, thlalnrorm.tIon mu.t eurase their Independ~nt 
Judg.nent In delermlnln,ll.Iappropriatenelll ror a particular purpoae. 

SEcnON 1 Phvslcal Dal. 

Appear.nce: aear, colorless liquid. 

Odor: Rubbing alcohol. 

Solubility: Infinile in water. 

Doiling Poinl: 82°C (18O"F). 

Melling roinl: -89"C (·I28"F). 

Specific: gravilY: 0.79 

Vapor Densi.y (Air-I): 2.1 '. 
Vapor Pressure (mm He): 33 @ 2O'C (68"f) 

EViliporalion Rale: (n.DUAC. I) 2.83 

SECTION 1 . Fire and Explosion Information 

Fire: 
flammable Uquid 
fluhpoint: 12"C (S3"F). (closed cup). 
AUloip/rion temperature: 3WC (75Crf). 
fl.mmable limits in air, % by volume: 
lei: 2.0; uel: 12.0. 

Explosion: 
Above nash poinl, vapor-air mix.ures are explosive wilhin 
Oammable limits noled above. Con.act wilh Slrong oKidizers may 
cause fire or explosion. 

.-ire Exllngulshlng Media: 
Wiler ,pray, dry chemical •• kohol foam, or carbon dioxide . 
W.ler spray may be used 10 keep fire expose'd conlainers cool. 

Special Informallon: 
In the event or a fire, Weilr rull protective clothing and 
NIOSI-I·approved selr-conlained brealhin, 'pparatus with rull 
racepiece operated in Ihe pressure demand or olher posilive 
pressure mode. Water may be used 10 nush 'pills away Crom 
exposures and 10 dilule 'pillS 10 non·nammable mixtures. Vapors 
can now along sudaces 10 dislan' ipilion source and nash 
hack. 

Effi(, 
____________________ ..:.N..:.;F:..;·I:..;)A~R.;;Il::.;I:;;ln:.:lgca:s;:.:_.:.H:.::e;:;a~II.h· 1 flammability: 3 Reactivily: 0 

")ate: 07-13-87 Supersedes 09-13·85 

M8IUnckrodl m.ka no representations. or ... n-.nUa. tllher nprosa., 
ImpU". ofmerchutabUh" 8tnesa for a partlcvln pur.,... .llh raptet •• 
die lnI.-tloa lei 'ortlilicrebl., 10 the product Ie whlch lhe 'n'_11n 
n'tn. Accordlna'''. M8IUnckrodlwill nol1M ........... 1I1t 'or d.m .... 
,.sulllni from lilt or or rtll.nu upon Ihls In'ormallon. 

Mallincktodl.'nr .. Science ProduCII Divilion. P.O. 801 M. raril. kY .lO6l. 

Will not occur. 

'ncompaliblJllie.: 
Heat, flame, llron, oxidizers, aceladehyde, chlorine, elhylene 
oxide, b)'dl'Olen.paliadium combination, b)'drogell perolidc-sulfuric 
.cid combination, potassium tel1-buloxide, hypochlorous add. 
isocyllnatcs, niuoform, phoslene, oleum and perchloric: add. 

SECUON.. Leak/Spll! Disoosal Inrormplion 

Remove alllOUrces of isnition. Venlilale area of lealt or 
lpill. Ocan-up penonnel require pro.ectivc clolhinl .nd 
respiralory proleclion from vapors. Small spills may be 
absorbed on paper lowels .nd evaporaled in a fume hood. Allow 
enough time ror rumes to dear hood, then ignile paper ia • 
suitable location away from combustible m.terials_ Coataln .nd 
recover liquid for reclam.tion when pouible. Larger lpilla 
and IoIlizes aD be collected as hazardous waSCe and atomized 
in a lultable RCRA approved combustion chamber, or absorbed 
wilh vermiculite, dry lind, eanh or similar material ror 
disposal as hazardous was.e in a RCRA approved facility. 

Ensure compliance wilh local, slate an~ federal regulationS. 

ISOPROPYL ALe Il)L 



Mallinckrod t Llnllinckrodt provider the information eondned herein in good faith but 
makes no representrlion m to ita comprehcnsivcneis or accuracy. 
Indiriduals receirir.g this information must exercise their independcnt 

Llrlllnckrodt makes no rrpraenlmtlonr. or w r r r m t i a .  rilhrr rrpmc w 
Implled.of mtrchmubllitj. fitness lor r prnlculrr p u r p w  mlih rapcct to 
h e  lnlormmtion srt fonh htrrln or to ltir produci to which the Infomrtlom 

judgment in determining its rppropriatenebi for I yvticular purpose. relcn. Accordingly. Llrllinckrodt will nul br raponriblr for drmrga 
rrrultlng from w olor nl iancr upon thlr lnlurmmtlon. Material Safety Data 

Emergency Phone Number: 314-982-5000 htallinckrod~. Inc.. Science Roduc~s Division. P 0 BOX Lt .  l 'ms.  K Y  43061 
\ P 

ISOPROPYL ALCOHOL 
e PRODUCT IDENTIF ICATION: 
0 

S)nonymr 2-propanOt Kc-propyl akohol; isopropanol 

FonnuL CAS No.: 67-634 

Molecular Weight: 60.10 

Chemical F O ~ I J ~ J :  (CH3)2 QiOll 

Hrurdous Ingredients: Not applicable. 

PRECAUTIONARY MEASURES 
WAJlhlNGl EUMWL€ LIQUID. I k R h l N L  IF 
S W W D  OR INHALED. AFF€crS CENIRM. NERVOUS 

Keep away from heat, sparks and flame. 
Keep container closed. 
Use with adequate ventilation. 
Avoid bruthing vapor. 
Wash thoroughly after handling. 
Avoid contacl with eyes, skin and clothing. 

CAUSES IRRITATION. 

EMERGENCY/FIRST AID 

If mallomd, give water lo drink. Induce vomiting if medical help 
is not immcdialely available. h w  give anylhing by mouth 10 an 
unconscious penon. I f  inhaled, remove to fresh air. I f  not 
breathing, give arlificial respiration. I f  brcalhing i s  difficult, 
give osygen. In case of contact, immedialcly flush skin or eyes 
with plenty of Wlc r  for at least 1s minulcr. In a l l  CLSCS cal l  J 

physician. 
SEE SECnON 5. 

DOT Hazard Class: Flammable Liquid 

SECIION 1 Phvsicd Data 

Apparrnce: QCJr, C O l O r k S  liquid. 

Odor. Rubbing alcohol. 

Solubility: Infinite in water. 

Boiling Point: 82'C (l8WP). 
Melting Point: -8PC (-128.F). 
Specific gravity: 0.79 4 

Vapor Density (Air- 1): 2.1 
Vapor Pressure (mm Hg): 33 @ 2VC (68.F). 
Evaporation Rate: (n-DUAC - 1) 2.83 

SECTION 2 

Fire: 
Flammable Liquid 
Flashpoint: 12'C (53.0. (closed cup). 
Autoignition tempenlure: 3WC (7WF). 
Flammable limits in air,'% by volume: 

Fire and Exulosinn Inrormrtinn 

Iel: 2.9 uel: 12.0. 

Explosion: 
Above flash point, vapor-air mhturer are explosive nithin 
flammable limits noted above. Contact with strong oxidizers may 
cause fire or explosion. 

I i r e  Extinguishing Media: 
Water spray, dry chemical, akohol foam, or carbon dioxide. 
Water spray may be used IO keep fire exposed containers cool. 

Special Information: 
In thc cvcnt of a fire, wear full protcclivc clothing and 
NlOSIi-approved relftontaincd breathing zpparatus mth full 
fatcpiccc opcratcd in the pressure demand or other positive 
prcssurc mode. Water may be used to flush spills away from 
erpsures and 10 dilute spills to non-flammable niixlures. vapors 
can now along surfaces 10 distant ignition source and flash 
back. 

SECTION 3 Reactivitv Date 

Stsbllity: 
Stable under ordinary conditipns of usc and stongc. Iieat and 
sunlight a n  conlribute to inStJbilily. 

Hazardous Decomposition Products: 
Toxic psa and npon rwh  as carbon monoudc may be released i t  
J fim involving hopropyl alcohol. . 

Hazardous Polymerization: 
Will not cccur. 

Incompatlbllltles: 
H u t .  flame, strong oxidizers. aceladehyde. chlorine. ethylene 
oxide, hydrogen-palladium combination, hydrogen peroxide-sulfur it 
acid combination, potassium tert-butoxide, hjpochlorour arid. 
isocy8nales. nitroform, phosgene, oleum and perchloric add. 

Removr all loucces of ignition. Ventilate area of leak or 
spill. Clean-up personnel require protective clothing and 
respintory protection from vapon. Small spills may be 
absorbed on pper lowels and evaporated in a fume hood. Nlw 
enough time for fumes to C k J r  hood, then ignite paper in a 
suitable loulion 8-y from combustible materials. Conlain and 
recover liquid lor reclamation when possible. h g c r  spills 
and lot sizes a n  be collected as hwrdous waste and atomized 
in a suitable RCRA apprwed combustion Chamber. or absorbcd 
with vermiculite. dry rand, earth or riniilar material for 
disposal JS hwrdous waste in a RCRA approvcd facility. 

Ensure compliance with local, state and federal regulaiionr. 

NII'A Itnliiigs: tlcalth: 1 Flammability: 3 Reactivity. 0 

tm, - I : .  . n-* 07 7 1  07 ~ ~ l , , p v c p , + c  no.1q.Rc ISOPROPYL ALCOHOL 



Mallinckrodt 
hlallinckrwlt Iirovides thcinfurrnat im coiiluinc~cl hrrriii in E I M ~  faith Iiul 
niakcs nu repreneiitatioii as to ilr coini~rc1imrivcncsInsi~enenn ur nrcurucy. 
lndiriilualn receivinr this inforrnrtioii rnuat ercrc iw their iiirlr~wiirlwt 

hlalllnckrodl niaka no rrprrsrntalbns. or warrantks. rltkr rrpnrru 
Iniyllrd. o l  nicrchanlablllty, flliirrr fur a particular pur- whh raw (. 
Ihr Inlurmrllon ut lurlh hrrrln w 10 thr woduct Io whlcb thr I r lwutk.  
rrlrrr. Accurdlngly. LIaIHnckrudl will n i  k rnpolulblr lor d r m a p  
rrsultlip hum uw uf or rrllanrr UPH( thls Inlurniatlun. 

jurlyinent in deterrniriing i ts  rplirulirialenchn fur a I i r r I icular IiurIwsr Material Safety Data 
Emergency Phone Number: 314-982-SO00 

F--. 
t .A 

0 
rl 

t .2  
L J  

NITRIC ACID, 70% 
cn PRODUCT IDENTIFI CATION; 

Synonyms: Aqua Fortir; Azotic Acid; Nitric Acid 70% 

POITIIU~~ CAS NO.: 1697-37-2 

Molecular Weight: 63.00 

Chemical Formula: I lNO j  

l!rurdous Ingredients: Nol Applicable 

k 
MNGEU SIRONG OXIDltLR mNTACTWrm 
OTHER MATtllALMAY CAUW! FlLL 
a)uoslvt UQUIDANDHlSTCAUSCSCVERLBVIWSTDAU. 

I W R  INlUUl lON MAY CAUSE LUNG DAMAGE 

Do no( get in em, on skin, or on cloihing. 
Avdd breathing mist. 
Use only with adtguatc wnlilation. 
Wuh thoroughly after hamilin& 
Keep lmm coatad with clothing and other combustible matcrialr. 
Do na4 store n u r  comburtibk materials. 
Store in a tightly cbred container. 
Remove and wuh contaminated clothing pmmptly. 
lh& rubctancc & clscified u a POISON under the Fcdcnl Gustic 
P h  Act. 

BODY nssuc MAY BE FATAL IF S W ~ R  ILUMFIJL IF 

BMER GENCY/FIR ST AID 
In cw of matad, immediately flush skin or eyes with plenty d 
n t e r  lor at Icat IS minutes. I l  cnl lond,  DO NOT INDUCE 
VOMmNGl G k  large quanlitia d n t e r  or milt il avrilrbk. 
Ncnr @ve anphing by mouth IO an umnsciow perron. If inhaled, 
r r m ~ n  IO fresh air. If not breathing, giw artificial 
rcrpiration. I f  breathing is diKKuk. #we omen. In all cases 
call a physician. 
SEE SECTION 5. 

1 Phvsical Dktp 

Appunncc: Qur. colorlesr to slightly yellow 
liquid. 

Odor: Suffocating acrid. 

Solubiliy Infinite in n t e r .  

Boiling Point: 122T (2SrF) 4 

Melting Point: -34'C (-29°F) 
Specific Gravity 1.41 

Vapor Density (Air- I): 2-3 approximately 

Vapor Prrsrure (mm IIg): 62 0 W C  (UT) 

Cvapontion Rate: No informalion found. 

m N 2  F Im and Emlodon Infonnstlon 

Flrr: 
Not combustible. but substance is  a strong oxidizer and its heat 
of mction with reducing agents or combuslibla may cause 
ignition. G n  IUCI with mclals to rrlc.sc flammable hydrogen 
v* 
Explosloo: 
Reacu crplorively with combustible organic or readily oudiuble 
materials such as: abhdr, turpentine, charml, organic 
refuse. metal powder, hydrogen sulfide, etc. 

Flm Extlngulshing Media: 
If invdvcd in a fire. use n t e r  spray. 

Special lnlrmatloa: 
lncrearer the flammability of combustible, organic and readily 
oxidizable malcrials. In the evcnt of a fife, wear full 
protective clothing and NlOSWapprwcd self-eontaincd breathing 
apparatus with full facepiece opcntcd in the pressure demand or 
other positive pferrufe mode. 

' 

Stabillry: 
Siable under ordinary randitions d LUC and storage. Containers 
may bunt when heated. 

llsrsrdous Dccomposilioa Products: 
When heated to dccornpuitiom, emit6 to& n i tqcn  oxide8 fumu 
and hydrogen nilrate. Will react with n I c r  or slum IO produce 
heat and toxic and comwk fumcc. 

Ilarsrdous Polymedutlon: 
Will not occur. 

Incompatlbllltler: 
A dangernusly powcdul oridiring agent. rwKcntntcd nit& .eid 
L i n m p t i b k  with mor( ruktancer, crpcCi.lly Unmg bucr, 
meullic podcn,  arbi, h d w n  suirte. turpentine, and 
comburtibk orpnics. 

-ON4 1411 k1splll D l W  I nlormrllon 

Isolate or cnclw the a m  of the leak or cpill. Clean-up 
personnel should war proleak clothing and rcqhlory 
quipmcnt ruiublc for toric or comrcive fluids or npon 
Small Spills: Rurh with n t c r  and ncutnl~e with alkaline 
material (rodr ash, limc, ctc.). SMr with cmxs n t c r .  
&qer spills and loc &La: Ncutn lh  with alkaline matchl. 
pick up with absorbent match1 (und, earth, vzrmiculilc) and 
dispose in a RCRA-appmwj v u t c  facility or m r  the 
neutnlued rlurry with CICCLC wmler i f  locrl onliarnw allow. 
Pmvidc forced ventilation to dissipate lumcc. 

Rcporiablc Ouantity (RQ)(CWA/CCRCLA) : IO00 Ibs. 

Ensure compliance with local, CIJIC and federal regulrtionr. 

Ab 
DOT Hazard Class: Oxidizer 

NFI'A Rstlngs: Ilcalth: 3 Flammability: 0 Rcactivi~y: 0 Other: Oxidizer - 
Eft Dale: 10-21-86 Supersedes 09-04-85 NITRIC ACID, 70' 



Effedk Date: 10-21-86 Supersedes 09M-U NITRIC ACID, 70% 

labrlrtloo: 
R C m  IO fruh air. If no( emthin& Lhf r n i f i a l  
respiration. If breathing Ir dillicult. e O w n .  all a 
physician. 

DO NOT INDUCE VOMmNOl O h  lrrfe qurntitlu d 
water or milk if m i h b k .  W r  gb? mythin8 by mouth lo 
an u- pcncm. Get medical rltcntion immcdiriely. 

SMo Exporum 
In cue of rolllw(, Immediately fliuh akin with plenty of water 
for at k r t  IS minuta whlle removing con~rminatcd clothing 
and chou. Wuh clathlng before rew. Tl~oroufily clean rhou 
bcfom ~tw.  Get medial atlention Immdirtcly. 

Eye Erposum: 
Wuh c y a  with plenty of n t c r  for at k.rl 15 minulu, lifling 
k r r r  and upper eyelid8 a a r h a l l y .  Get medial attention 
immdhtely. 

C. TQX&JJY pBTb (RTECS, 1982) 

Inhalation (hi) US& 244 ppm 

Inprtloo: 

(NOd/MM 

- 6  

Alrborne Erporurr Umltr  
U S I A  Pcrmiuible Erpaum Uinit (PEL): 
2 PPm CrWN 
-ACOI€f lltlhrclhdd Umit Value (TLV): 
2 w m  4ppm (SEI-) 



t. SODIUM HYDROXIDE 
I -.4 

c3 PRODUCT ID- 
r 3  
cn 
I ' J  hydnle 
;L 

Synonymc Clwtk soda; lyc; rodium hydro& did; rodium 

h m u h  CAS No.: 1310.7)2 

Mdcrukr Weight: 40.00 

~ m k r l  fbrmulr: PSIOH 

llwrdarr Ingmdknrr: k. 

I l  nnllarcd, do NOT induce Maritin& Gin hqc q w r t i t k  d 
water. Ncnr 
a physician &nmcd&tety. la uu d amtaci, Irancdhtrly nurh 
rUa 01 cyu wilh plenty d n t c r  lor a1 k u t  15 minulu In al l  
caws call a physician. 
see S ~ O N  J. 

DOT Ifuard Clru: Corroaive Material 

aayahirg by mouth lo an urmuk... prwm. Call 

- 
Appearance: White, dcliqucsccnl pcllc~r. 

odor: o d o ~  

Solubiliy: 111 r/lW g d n t e r .  

Doiling Pdnt: 139VC (2SWP) 

Melting Pdnt: 318°C (604.0 
Spccilir Onvity(walcr- I): 2.13 
Vapor Density (Air- 1): No inlomution found. 
Vapor P m u n  (mn Hg): Negligibk. 

Rnpontion Rate: No inlomation round. 

Flm: 
NOI aurwId lo k a arc h u d .  1101 or molten malcrial can 
mut  vldcn~ly with water. 
Can rc- with ccrcrir metals, ruch u aluminium, to gcncntc 
nrmmable hydro)cn pl. 

Erplorloo: 
W ronr idcd  (0 be an crpkrion hazard. 

Flre Edla@uirblm# Mcdlr: 
Use any mCIM ruitablo lor crtinguishing rurmunding fim. 
Adding water to aurtk rdution 8encntcr krge amounts ol heat. 

Special lofotmrtbo: 
In the m n t  d r IIC, w l r  full pmtcctivc clolhing and 
NlOSll+prond rellmtaimd breathing apprntw with lull 
lanpkrc operated In the prrrrurr demand or other pai t ivc 
prurure mode. 

3Rcrelluilvl,slr 

Slabllitr: 
Slabk under ordinmy mnditions of u u  and rtonp. Veg 
hyl'oropic. O n  &lady  pick up moirtum from air and rut( witb 
carbon dbxklc lmm air IO form d i u m  carbonate. 

llrurdour Dcoomporltloa Products: 
Sodium odda: 

Ibia ia a testline. 10WC Ckm-up p c ~ n n e l  q u i =  
pmtccrk cbcbing and rccpintory prmcabn lmm dwt. 
Swrcp, mop or pick up @led material. A 4  durtirg. 
Cdkctcd w e  may k lnnslenrd to a cloud, pmlenbly 
meld, container a d  sent to a R C R A - r p p d  wulc Sirpaul 
facility. Do not nwh (4 the M r .  CIutiOrl Roor.md athu 
rurC.cu may be rlippcry. Do nol contad with n t c r .  
NeutnlLc trues 4 t h  dilute acid. 

Ensure compliance with local. SIYIC and fcdcnl ~~pl.lbnr 

NFPA W.tlng$: Ilcallh: 3 Flrmmabilily: 0 Ilcactivi1y. 1 

WDE SODlU M tLY D It 0 Dale: 11-03-85 Superseder 04-01-85 



1nb.l.rlw: 
Smm idtaa1. @Nccu frola i h h t b a  d duct or nL( nry  
iron mild iniruioa IO rrllau dump d tbo upper mspimoq 
ina. dcpcndbg on m d t y  d crpaum. Smrr pneumonhlr may 
occur. 

Ingerlloa: 
Cormhl  hallowing may awe 8cwlc b u m  d mouth, throat, 
a d  slomub. Smm urrring d l i m e  a d  duth may mull. 

Skl. coo(.r(: 
Conahrcl Contaa dsUn  u o  UUIC initatlon or yvcre b u m  
a d  rumng with p i e r  erpaurrr. 

Eye Coatact: 
Conah1 May UUIC iniutkm d eyes, rod with p i e r  
erpaum, -re b u m  with pouibly blindness mulling. 

Cbrorrlc Exporum: 
P h g e d  contact with dilute solutions or dust h u  a dcrtructive 
cffea upon tissue. 

Agprrvatlon of Prwdstlng Coadltlonr 
P c ~ n r  with pretdrting rUa dirordcn or qs pmblcmr or 
Impaired respintosy function may be more rwcepibk to the 
cclcru of the subrtancc. 

lobslatloo: 
R c m c ~  lo fresh rir. If not breathing, givc artificial 
respintion. If breathin8 & dilrtcult, give oxygen. Call a 
phyrkhn. 

Inpctlon: 
DO NOT INDUCE VOMlllNGl O k  lrrgc quantiticr of 
natcr or milk if avrilablc. Near riyC anyrhing by mouth to 
an uncanscioua perron. Get medical attention immediately. 

SWo Expasum: 
In UIC d contact. immcdiatcly flush run with plenty of w l c r  
for at least 1S minutu rhile removing contaminated clothing 
and rhou. Wash clothing before TCUY. Call a phyician 
immcdirtcly. 

Eye Erposum: 
Wuh cycc with plcnty of ultcr for at l u t  15 minutes. lifting 
lomr rnd upper oye l i6  marionally. Get medical attcntion 
immcdiatcly. 

C. TOXICITY DATA (RTECS, 1982) 

No LDSO/LC50 information found tslaling to normal 
rwta of occupational crposure. Irritation data: Skin, 
rabbit: SO mg/UH Scvrrc 
mg/UII Scvcrc 

Eye, rabbit: 50 

6 p 
Alrbornc Exposure Urnits: 
- 0 S I I A  Permissible Expure  Limit (PCI.): 
2 mg/m3 WA) 

-ACGIIi Threshold Limit Value Cn-v): 
2 mdm3 (ceiling) 

V ~ ~ t l l ~ t l ~ ~  System: 
A system of loul and/or general exhaust is  rrcornmcndcd to keep 
employee exporum below the Airborne Erpasurc Umiu. b l  
cxhawl ventilation & gcncnlly prefcrrcd because it can contrd 
the e m i u b u  of the ’conuminrnt at its wurce. pmcnting - 
dispcnion of it into the general work area. Please refer I d h e  
ACGIII document, ‘Inductrial Ventilation, A Manual ol 
Rcmmmendcd Pnaku‘, mat merit edition, for dcuilr.! 

Y e r r ~ ~ d  Rcrplrrton: (NIQSII Approved) 
I f  the TLV &exceeded, a durt/mist respinlor with chcmi6I 
go@- may be mm, in general, up to ten t imu the TLV.;cOnrult 
mpintor supplier for limitations. ~ t e m a l i n ~ y ,  a rupplia air 
full facepiece rapintor or aidincd hood may bc win. 

sun Pmtedlon: 
Wear lmpclviwr protcctivc clothing, including boou. gluw. lab 
colt, apron or rwrmllr to prmnt rkin cantact. 

Eye Rotectlon: 
Urc chcmhl ufely goggJcs and/or a full face shield where 
rpluhing L piblc.Contaa lenrcr should not be Mrn when 
working r i tb  this matcrirl. 
quick-drencb facilities in work area. 

t 

5 

Maintain cyc wash fountain and 

N 7 ~ i d l n f o r m a ~  n 

Keep In a tightly cloud mnuincr.Protcr( from 
phpical damage. Store in a rool,dry, vrntilrlcd area awry from 
mums of hut, noiuurc and iamrnptibiliticc. A h y s  add the 
caustic to water while stirring, newt  the m r r e .  

................................................... ow...w*. 
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C...L SULFURIC ACID 96% 
0 
0 IDEEJTIFIUTION; 
r t l  
Ul 

I 'd  Synonyms: Oil d Vitriol 
cI\ 

Pormulr CAS No.: 7664-93-9 

Molecular Weifit: 98.07 

Chemical Pormulr: Il2sO4 

l l a u n l a u r  Ingredients: No( applicable. 

ARY 

m u  mwnssuc MAY IC FATAL 
DAWOLN CORROSIVE UQvlD AND MI= 

II SWAuI)wLR WNL II I N I U U D .  INMMAllON U Y  
CAULL UR(0 W G L  

Do w gel in cycs, on skin, or on clothing. 
Do W b n r t k  mist. 
Keep container ckrcd. 
UII d y  with rdcqvric ventilation. 
Wasb tbomu#bly alter bradling. 
'hi# rukianca ir duriflcd as a POISON under the Pedcnl c l u s i i c  

clruu a v c u  

P b  A*. 

/FI 
In a11 UYI crU I physician. In c u c  of contad, immcd&lcly 
nub tUa or c y 0  with pknty of n t c r  lor at kul IS minuiu. 
If m l k r c d ,  00 NOT INDUCE VOMnlNCil Give large quantities of 
nlcr .  Ncnr give anything by mouth lo an uaanucbu penon. If 
irhrkJ, reman to lruh air. If no( breathing, give rrrllidrl 
nrpintkn. If breathing ir diffii lt, givc o ~ k n .  
SBE SeCnON J. 

- 
Appearance: Colorleu, oily liquid. 

Odor: odorlcrr. 

Solubility: Infinite @ 2 O T .  

Boiling Pdnt: ca. 310% (SWP) 
Mcltini Point: ca. -14.C (6.0. 

Spec i f i  Gravity. 1.84 

Vapor Dcnsiv (Air - I): < 0.3 @ Z'C (77'F) 
V r p r  Prruum (mm 118): 1 @ 146'C (Zsalr). 
Evrponlion Rare: No information found. 

Fire: 
Nul mmburtiblc. but subslance is a r t m g  oaidizer and i t s  heal 
d reaction with rcduciq agenu or mmbusliblcr may cause 
ignition. Reacts -4th l ~ a t  nclals releuing flammabk, 
polentially crplorhrc hydrogen gu. 

Ex plodon: 
Noc mmburtibk, but rubltacc is a slmng oriduer and its heal 
d reaction with reducing agents or combustibles may cause 
ignition. 

Flm EnlnplrLlng Medla 
Dq chcmkal, lmm or arbon dbridc. Water spny may be used to 
keep fire tqmseb canlainen md. 

Spcclrl larormrilon: 
In Ihc even1 d a fire, w a r  lull protccliw clothing and 
NIOSII-rpprond rcllconlaincd breathing appmtus with lull 
lacepiece openled in the preuurc demand or other pcsitiw 
preuura mode. 

3 

Sbblllly: 
Stable under ordinary conditions ol usc and rloragc. 

llmurdour Ikcumposltloa Products: 
To& lumu d oridcs of sulfur. Will IUCI with water or steam 
to pluducc toric and cornrk lumu. Rucu with urbonatu to 
generate carbon dioxide gu, and 4 th  yrnidu and tulfidu lo 
lorn poironous hydrogen cyanide rad hjdrogen sulfide 
respectively. 

llaurdour Pdymrdutloa: 
Will no( occur. 

locarnpotlblllller 
Water, buu ,  orynk malerial, halogcnr, metal mtyt idcs,  
oridu a b  hydribu, strong oddWn@ rad tcducing rgantr and 
many other rercthrc rubslanca. 

Dike and c o w  krking or rpilkd l i v i d  with din, 
vcrmkulitc, kitty-litter or other iacn rbmorknt. Conr 
spill with d i u m  bicarbonrtc or ro6 ash and mix. Chn-up 
pcnan~l nquirc p c o C c c t ~  clothing a d  rapintory 
protcaion lmn, npon and mi#& NcutnlLcd WUIC m y  be 
mtainrrizcd and disposed in a RCRA appmcd wulr dhparl 
bdlity. Plush area d rpill with dilute rodr u h  roluiion and 
d k a d  to sewer. 

Rcportabk Quantity (RQ)(CWA/CERQA) : loo0 Ibs. 

Enrum mmpliancc with local, Slats and feJcnl regulations. 

NFPA IhflngS: Ilcalih: 3 bility: 0 Rcactivitv: 2 Other: Water rcaclivc 

: IO-21-R(, Supersedes 09-05-85 C1 11 V I  II? IC A PI13 06 

I 



Elk.. e ale: 10-21-86 Supersedes 0-05-85 

SECIION 5 I lcnlth tlrmrd InfiirmrllnQ 

I\. EXPOSURE / IlEALTIl EFFEm 

Inhalallon: 
Inhalation produces damaging cffects on the m w s  mcmbnncs and 
upper respinlory trw. May muse tung edema. symptoms may 
include irritation d the nose and throat, and labored breathing. 

Ingestlon: 
Corrosive. Swallowing can cause severe b u m  d the mouth, 
throat. a d  stamach, kading to death. O n  cause lore throrl, 
mmiliiig. diarrhea. 

Skin Contact: 
Corrosive. Syniploms of redness, pain, and LCVCIX bum can occur. 

Eyt Contact: 
Corrosive. Splashes can cause blurred vision. redness, pain and 
~ C Y C I C  tissue burns. 

Chronic Exposure: 
Long-term ciprure to mist or vapors may cause damage to teeth. 

Aggrevatlon of Pre-cxlstlng Condltlons: 
Pcnons with pwtxisting skin dirardcn or cyc problems or 
impaired nspinlov function may be more susceptible to the 
effects d the substance. 

JI. F I I W  AID 

Inltnletloti: 
Rcniove to fresh air. I f  nol breathing, give arlificial 
respiration. I f  breathing is diffiiull. give orygeii. Call a 
physician. 

Ingestlon: 
If nv8llowcd, W NO’I‘ induce vomiting. Give large quantities 
of water or milk if avlilabk. Call a phyririan imniedialcly. 
Never give anything by niouth to an unconscious person. 

Skln Exposurt: . 
In  case oleontact, imnicdiatcly flush skin with plenty of water 
for at least I s  minutes while rcniwing conlaminalcd clolliing 
and shoes. Call a physician. 

Eye Exlmurt: 
Wash eyes with plenty of water Cor at least I S  minutes, lilting 
lnwcr and upper eyelids occasionally. < k t  medical attention 
imnicdiatcly. 

C. TOXICITY DATA (IU‘ECS, 1382) 

Oral rat I.DW. 2140 mg/kg. Inhalation Guinea Pig 
LCSO 18 mg/m3. 

SECI‘ION 6 Occunnllnnnl Cnntrol hlcnstca 

Alrlorne Exposure Llnills: 
-0SI IA Permissible Erplosurc Limit (PEL): 
I m ~ m 3  ~ w A ) .  
-ACGIII Threshold I.imit Value (I1.V): 
1 mg/nJ CIWA). 

vclll l lt l l loll Syslrnl: 
A system of local and/or general exhaust is reconiiiicndcd lo keep 
cniploycc exposures below the Airborne Exposure limits. l o c a l  
exhaust vcnlilation is generally preferred because it can m n t p  
the emissions of the contaminant at i ts  source, preventing % 
dispersion of it into the general work area. please refer to I& 
ACGIII clucun,cnl. ‘Industrial Vcnlilalion, A Manual of E 
l~ccanmended rractices., most rcccnt edition, for details. i 

E 
I’ersoiiiil Hesplrslors: (NIOSII Approved) a 

If the 11.V is crccedcd a full facepiece chemical cartridge 5 
respirator may be worn. in general, up to ID0 times the Il.V$ the 
maximum use concentration spccificd by the respirator supphcr, 

.whichever is less. Alternatively. a supplied air full facepiece 
respirator or airlined h a d  niay be  worn. 

Skin Froltcliun: 
Wear impervious protective clothing. including boots. gloves, lab 
coal, apron or coveralls 11) prcveni skin coiitarl. 

Eye I’rotectioii: 
use cheniical safety goggles and/or a full fiicc shield where 
qtlashing is puiblc.Conlacl leiiscs shnuld nol be m r n  when 
working with this niatcriol. 
quick-drench facilitics in work arca. 

- 

Maintain eye wash fottniain and 

Store in (I cool, dry. vcntilalcd storage arca with acid 
resistant floors a i d  good drainage. I’rotcct from physical danirge. 
Keep out of direct sunlight and away lroiii heat, watcr. and 
inconipaliblc malcrials. Do not wash out container and use i t  for 
other purposes. When diluting. always add the acid to water; never 
odd water to the acid. 

.......................................................... 0 8  

SUI*% 



ocology and onvironnnt, inc. 

E A S A ~ D  I W A L V A T I O ~  0 1  C H C ~ I C A L S  

Chorical R a n  nothylono Chlorido Dato 3/23/92 

DOT U a n / V . R .  No. 1593 Job l o .  ma000 

CAS Aurb~r 75-09-2 

Roforonco8 COn8UltOd (CiCCh): 

NIOSH/OSaA Pockot Guido Vorschuoron W r c k  Iadox Raxardlino C h t i 8  (vO1. 1 1 )  

Toxic and H.Xatdou8 Safety HAnual ACOIH Othor: 

Rad Hoalth Randbook RCRP 65 10 CIR 20 aandbook of Cbomistry and Phy8ics 

chemical Proportior: (Synony.0: Dichloromothano. IUthylono Dichlocido ) 

Chomical formula a2c12  locular Woight 

Physical Stat. Liquid Solubility ( H Z 0 1  Sliqhtly Boiling Point 1 0 4 V  

?lash Point Vapor Pto~suro/Donsitp 350 n Rg ?rooring Point -142.r 

Spoc'ific Gravity 1.33 odor Charactori8tic Liko chloroform Flalublo LiBitS 

Incolpatabilitio8 

Biological Propottio8: 

TLV-TWA 50 PPI PtL 500 PPI Odor/Odor Thro8hold Swoot. ploasant/l60 ppr 

IDLA R w n  Aquatic Rat/nouso 

Rout. of Ixposuro o r a l ,  inh, inq, dorr 

Carcinoqon Huran/anim81 TOC8tOgOn Hutagon Expori~ntal 

5,000 PPI 

Radiological PrOpOrtiO8: 

l / A  

Handling Iocorrondationa: (Personal protoctivo wasuros) 

'fyook, qloo.8 (PVA, Viton): any dotoetablo concontration8-SCM: no APR cartridgo available 

I 
Honitorinq Iocomnd~tions: 

OVA continuously 

I 

1 
I CS I m5000 : 65 



ocoloqy and onvironront, inc. 

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

Chorlcal Naro Chloroform nato 3/23/92 

DOT Naao/U.l. No. 1888 Job lo. VH8000 

CAS Nurbor 67-66-3 

Raforoncos Consultod (circlo): 

NIOSH/OSHA Pockrt Guido Vorschuocon Morck Indox Hazardlino Chris 1Vol. 111 

Toxic and Hazardous s a f ~ t y  m m a l  ACQIH Othor : 

Rad Hoalth Handbook lCRP 65 10 C?R 20 Handbook of Chemistry and Physics 

I Chomical Proportios: (Synonyms: METHANE TRICHLORIDE, TRICHLX)RO)(EWE 

Chorical roraula s3 
Physical Stat. Liquid solubility (H20I 0.5 t 

Flash Point < 66 -r Vapor Prossuro/Donsity 30 mu 

Spoeific Gravity 1.48 (77OrI 

Incorpatabilitios Strong Caustics, chomically-activo notals 

Molecular Woiqht 119.1  - 
Boilinq Point 143 -F 

rroorinq Point -43 -F 

odor Charactoristic Ploasant r l a u a b l o  Liaitr Non 

Bioloqical Proportios: 

TLV-TWA 2 ppa PEL 2 ppm Odor/Odor Throahold 

IDLH 1000 ppm HUBaII Aquatic Rat/Mouso 

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

Carcinogon Yos TO ra toqon nutaqon 

Handling Rocoraondations: (Porsonal protoctivo aoasuros) 

Tyvok and safoty glaomos with full-Lac. cospirator availablo for upqcado. 

Honitorinq Rocoanndationm: 

Continuous HNu/OVA 

Hoalth nasards and First Aid:  

Eye: wash iarodiatoly; skin: wash iuodiatoly: ING: imrodiato rodical attontion - irritation from 
oxposuro roquiros i m d i a t o  rodiC.1 attontion. 

Syaptoas : Acuto: Blurrod vision, confusion, doliriur, nausoa, vomiting 

Chronic: Tromors: convulsions: lung, livor, or kidnoy daaaqo 
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acology and anvironwnt, inc. 

E A X A R D  C V A L W ~ T I O ~  0 1  C ~ C ~ ~ C I L S  

Chamical N a n  l,l,l-Trichloroathana Data 3/23/92 

Do1 Uamo/U.N. No. 2831 Job N o .  ~ 8 0 0 0  

CAS Numbar 71-55-6 

Rofarancas Consultad (circle): 

MIOSW/oSaA Pockat Guido Varachuaran Karek Indax Hazardlina Chris  (Vol. 111 

Toxic and Hazardous Safaty Manual ACOIH Othar: 

Rad 8001th Handbook N m  65 io cm 20 Hsndbook of Chomistrp and Physics 

Chmmical Propartias: (Synonyms: Kathy1 chloroform ) 

Cbnical Formula Q1zccl Itol.cular Waight 133.4 

Physical Stat. liquid Solubility (R20) 0.4% moiling Point 2' F 
Clash Point U/A Vapor Pcaasura/Donsity 100 u Fcaaaing Point so F 

Spmeiflc Gravity 1.34 O d o r  Charactariatie 390 PPI P l a d l a  Lirits 

Incompatabilitiaa Strong cauatics o r  oxidizars, uator 

Biological Propartias: 

n v - m  350 ppm PEL 350 PPI Odor/Odor Thrashold chloroform lika 

IDul 1,000 ppm Human Aquatic Ratflouaa 

Rout. of Exposuca Inpaation, Inhalation, Darmal 

Carcinoqmn Taratopon Mutagan 

Radloloqical Propartias: 

Wandling Raeouandations: (Parsonal protactivo rasuror) 

Mnltorlnq Racomnndationa: 

OVA or ruhr with tho 11.7 aV probo. 

Diaposal/Wasto Traatwnt: 

~~ ~~ ~ 

Hmalth Ilazards and ?irst Aid: 

IQI L I=: aaak r d i c a l  attantion promptly: DER: vaah uith soap and Uatar. 

symptoms: Acuta: light baadad, drowsinasa, hoadacha, irritation of ayas and akin 

Chronic: QS dapraasion 

25 



ocology and onvironmont, inc. 

H A I A ~ D  ~ V A L V A T X O ~  O F  C I I S I I C A L S  

Chomical Namo 1,2-Dichlorooth~no 

DOT Iamo/U.N. No. 1184 

CAS 19uab.r 107-06-02 

Dato 

Job No. UC3000 

Roforoncos Consultod (circle): 

NIOSH/OSRA Pockot Quid. Vorschuoron Morck Indox Harardlino Chria ( V o l .  11) 

Toxic and Harardous Safoty Manual ACGIH Othor : 

Rad Hoalth Handbook NCRP 65 10 C?R 20 Handbook of  Cho~irtry and Physics 

Chomical Proportios: (synonyms: Ethylono dichlorido, ?coon 150 ) 

Chomical lormula C1 C H Molocular Woight 98.96 

Physical Stat. liquid Solubility (H20) 0 . 8 %  Boiling Point 182O? 

?lash Point 55*? C.C. Vapor Proaauro/Donaity 87 mm at 20.C ?rooring Point -3Z0? 

- 2-2-4 

Spocific Gravity 1.25 e 2OoC Odor Chacactoriatic SW0.t FlAmablO Limits 6.2% - 15.62 
Incompatabilitios Oxidirors, caustic., activo aotals 

Biological Proportioa: 

TLV-TWA LO ppm PEL 1 ppm Odor/Odor Throshold 100 ppm 

IDLH 1000 ppm Human Aquatic R ~ ~ / M o u s o  xSO .5-5 g/kp 

Rout. of Exposuro inhalation,. ingoshion, contact 

Ca rcinogon X Toratoqon Mutaqon 

Radiological Proportios: 

Handling Rocouondations: (Poraonal protoctivo moasuros) 

Organic vapor/acid gas cartridgo or scm, rubbor glovoa, gogglos, facoahiold, rubbor boots 

Monitoring Rocouondationa: 

Organic vapor analyrors - continuous: oxplosimotor/O analyror 2 

Diaposa1FI.ato Troatmont: 

tloalth Hararda and ?irst Aid: 

Inhalation - romovo to frosh air: contact - flush with uator: got modical attontion 

9ylptOmS : Acuta: Irritation, lor8 of oquilibriuo or consciournoss, hoadacho, nausoa, 
vomiting, dry skin 

Chronic: 

253 
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ocology and onvironnnt, inc. 

U1IA.D # t A L U A T I O B  O I  C B S R I C A L S  

ChODiC.1 N a n  Eonsono Dato 3/23/92 

Dof N a m / U . N .  NO. 1114 Job N o .  U R I O O O  

cA1 N W O !  71-43-2 

Roforoncos Conaultod (circlo): 

NIOS1/OSHA Pockot Guido Vorschuo c Tn Morck Indor Haxardlino Chria (001. 11) 

Tosic and Hasacdour Safoty Phnual ACGI1 Othor: 

Rad Roalth Handbook BCRP 65 io c m  20 Handbook o f  Chomirtrg and Phyaica 

ChOmical Proportioa: (Synonym: Bonsol, Bonsolo, Cyclohoxatriono 

Qomical ?ormula 2 I, Molecular Wight 78 

Phyaical Stat. Liquid Solubility (120 )  Slightly Boiling Point 176.1 

rlaah ?oint 12*? Vapor Proaruro/Donaity 75 n rcoosing Point 42.r 

Sprcific Gravity 0.079 Odor Charactoristic 4.68 ppm ?larublo Limits 1.3-7.1% 

Incompatabilitioa Strong oxidiaora, chlocino, brorino 

- 

Biological Proportioa: 

TLW-TUA 10 ppm PEL 1 ppm Odoc/Odor Throahold Aromatic 

ID- lOO/CNS H u n n  Aquatic Ratflouao 50/24H 

Rout. of Expoauro Inhalation, ingoation, .yo (ocular), dorm1 absorption 

Carcinogon Human - suapoctod To c a t ogon Ilutagon Exporinntal 

Radiological Proportioa: 

Ilandlinq Rocowndationa: (Porronal protoctivo w a a u r o a )  

10 ppm uso SCM. Uao protoctivo clothing: oxcol-viton: good-nooprono. aaranax: poor-butyl, natural 

rubbor for qlovos. Avoid skin/oyo contact 

lbnitoring Rocowndations: 

Diapoaalflaato Troatnnt: 

1oalth 1ararda and rirat Aid: 

Do not indue. vomiting o r  givo vator or milk; got modical attontion imdiatoly, romovo to fresh air, 

givo artificial roapiration if noodod, modical attontion, flush with vator, rinao/waah skin with soap 

and vator thoroughly 

Symptoms: LKuto: Skin irritant, CNS do roaaant moat1 I n ,  initial oxcitation follornd hoadacho. 
dissinosa, vomiting, Pdolirium: aovori oxpoauro u y  aoo tromora, blurrod%ion, 
rhallov rospiration. convulaiona 

kihoy, bono MICOW daugo, loukomia 
Chronic: Anorexia, drovainoaa, anomia. blooding undor akin, roducod blood clotting: livor, 
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ocology and onvironnont, inc. 

H A Z A R D  E V A L I I A T I O I  O F  C E E N X C A L S  

~~ ~ 

Chomical Namo Toluono Dato 3/23/92 

DOT Namo/U.N. No. 1294 Job No. UH8000 

CAS Nuabor 106-86-3 

Roforoncoa Consultod (circlol: 

NIOSH/OSRA Pockot Guido Vorrchuoron Morck Indox Harardlino Chria Pol .  XI 

Toxic and Harardoua Safety Manual ACQIH Othor: 

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

Chomical Proportioa: (Synonym: Mothy1 bonmono, Toluol, Phony1 mothano J 

Chomical Formula C X  Holocular Woight 92 

Phyaical Stat. Colorloaa Liquid Solubility (H201 O.OSg/lOO H 2 L  Boiling Point 2 3 1 ~  

Flash Point 4Oor Vapor Proosuro/Donsity 22- rrooxing Point -139O? 

Spocific Gravity 0.8669 odor Charactoristic 0.2ppm Flarrablo Limits 1.38  - 7.1% 
Incompatabilitioa Strong Oxidirors, "Os, H , S O , ,  02, Poroxidos. Heat 

Biological Proportioa: 

TLV-TWA 100 ppm PEL 200 pp8 Odor/Odor Throshold Benzono-Liko 

IDLH 2,000 ppm Human IHL TCLD - 200 ppm Aquatic 96:100-10 ppm Rat/Mouse 4000 ppm 

Rout. of Exposuro Inhalation, Ingostion, Dornal Contact, Eyo (Ocular) 

Carcinogon Exporimontal Torstogon Exporimontal Mutagon Exporimontal 

Radiological Proportioa: 

Handling Rocouondationa: (Poraonal protoctivo noasuros) 

Imporvious clothing, Viton glovoa, facoshiold roopirator u/orqanic vapor cartridgo up to 1000 ppm, 

>IO00 ppm uao APR vith chomical cartridgo: 2000 pp8-SCBA 

Monitoring Rocom~ondation8: 

Diaposalpaato Troatmont: 

Concontratod: incinoration: diluto diachargo to nunicipal souor aftor primary troatmont, incinoration 

for diluto organic mixturo 

Hoalth Hoaards and Firat Aid: 

Plush aroa with vator and vash vith soap: novo to frosh air if inhalod; if suallovod. do not induco 

vomiting. Contact phyaician iuodiatoly. 

sy.pt0.a : Acuto: Dirrinoss, fatiquo, nausoa. hoadacho, vomiting, xrritatoa o y o s ,  drios skin 

Chronic: Bono marrov, doproasion, dofatting of skin, dormatitia, kidnoy and/or livor 
d8-g. i f  fnqoatod 
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ocoloqy and onvxron~nt, inc .  

P A I A R D  r v ~ ~ w ~ ~ x o m  O F  C P ~ ~ X C I L I  

CbODiCal N a ~ o  Vinyl Qlorido Date April 13. 1909 

DOT Namo/U.N. No. 1006 Job No. 90 1900 

CAS Nurbor 

Roforoncos Conaultod (circlo): 

NIOSU/OSHA Poekot Guido Vorschuoron norck Indox Hs8ardlino Chris ( V o l .  11) 

Toxic and Rarardous Safoty mnual M Q f E  Othor : 

Rad Roalth Raadbook M1, 65 io c m  20 Randbook of Qomistry and Physics 

Chorical Proportiom: (Synonyms: Chloroothylono, VC, Chloroothono ) 

Chomical formula C 8 a Ilolocular might 62.5 

Physical Stat. Colorloss gas Solubility (It201 Nogligiblo Boiling Point 7.1 

t l a sh  ?oint - 1 0 8 ~  Vapor ~cossuro/D.nsity 2580 n froo8ing Point - 2 4 P f  

spocific Gravity 0.9121 Odor Charactoristic 4100 PpB f l a l u b l o  Limits 3.6% - 33% 

fnco~patabilitios Strong oxidixorm. atronp basos. iron, stool, copper. proxido 

-1-1 

Biological Proportiom: 

TLV-TUA 1 ppm PEL 1 ppm Odor/Odor Throsbold odorloss gas, ruoot 

IDLE 500 ppm aurin Aquatic Rat/)touso 

Rout. of  Lxpoauro Inh 

Carcinogon n u m n  Toratogon Hutagon Suspoct 

Radiological Proportios: 

~ ~~~~~ ~~ ~ ~ ~ 

Randling Rocouondations: (Parsonal protoctivo moasuros) 

Wash imdiatoly upon contact with rkin: imporvious clothing, qlovos, taco shiold: 10 ppm app/OCganiC ? 

25 ppD 100 ppm - S C M  

Romitorinq RoCOw1td8tio~s: 

Di~~osal/Wasto Troatnnt: 

~ ~ ~ 

I l O a l t h  hS8rdS and first Aid: 

V.sh skim. oyoa i-iatoly, if contaunatod: IOVO to frosh aar if largo amo~llts aro broathod in: induC0 

voritinq if auallouod 

symptoms: Acuto: Oiddinoss. intoxication, nausea. liqht hoad.dn.ss. QI do~rossion 

Chronic: Uvor d a ~ q o ,  US dopromsion, roproductivo otioets 
L 
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ecology and onvironnont, inc. 

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

Chonical Nan. Ethylbonaono Dato 3/23/92 

DOT lano/U.I. No. 1175 Job No. UH8000 

CAS Numbor 100-41-4 

Roforoncos Consultod (circlo): 

IIOSH/OSHA Pockot Guido Vorschuoron Morck Indox Hazardlino Chris ( V o l .  If) 

Toxic and Harardous Safoty M n u a l  

Rad Hoalth Handbook NCRP 65 10 CIR 20 Handbook of Chonistry and Physic8 

Othor: 

chonical Proportios: (Synonyms: Ethylbonrol, Phonylothano ) 

Chomical Fornula CH,CH2Z6g Holocular Woiqht 106.2 

Physical Stat. liquid Solubility (H20)  0.01% Boiling Point 277OF 

Flash Point 55Or Vapor Prossuro/Donsity 10 mm Froozinq Point -139OF 

Spocific Gravity 0.07 odor Charactoristic 0.1 ppn Flammablo Linits 

Inconpatabilitios Strong oxidizors 

Biological Proportios: 

TLV-TWA 100 ppm PEL 100 ppm Odor/Odor Throahold aromatic, oily 

IDLH 2000 ppm Human Aquatic Rat/Houso 

Rout. of txposuro Inhalation, Inqostion 

Carcinogon Toratoqon Hut agon 

Radiological Proportios: 

Handling Rocouondations: (Porsonal protoctivo moasuros) 

Tyvok or saranox covoralls; APR in dusty/ windy conditions or known high concontcations. 

Honitoring Recolrondations: 

OVA or 10.2 ov probo on Hlu. 

Disposal/Nasto Troatmont: 

Hoalth Hazards and rirst Aid: 

ING: sook modical attontion; INH: movo to frosh air, sook modical attontion: DER: wash promptly with 

soap and vator. 

syaptoms : Acuto: irritation of oyor, noso, throat, skin: woaknoss; diezinoss; drowsinoss; 
~ n ~ ~ n a c i o u s n o s s  

Chronic: skin rash, inflalaation, dormatitis 
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ecology and onvironnnt, inc. 

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

ChODiC.1 N a n  1.1-Dichloroothano Dato 3/23/92 

D(rr N a m / U . N .  Mo. 2362 Job No. UII6000 

a s  au-r 75-34-3 

Roforoncos Consultod (eirclo): 

NIOSIf/OSUA Pockot Guido Vo r schuo ran Ilorck Indox Hasardlino Chris (Vo l .  11) 

Toxic and Ifasardous Safoty X.nu.1 ACGIH Othor : 

m d  Hoalth Handbook NCSP 65 10 CIR 20 Handbook of Chemistry and Physics 

Chomical Proportios: (Synonyu: Cthylono dichlorido I 

Chomical lormula Q1C12cB3 Ilolocular Woight 96.96 

Physical Stat. Liquid Solubility ( ~ 2 0 )  0.8a Boiling Point 135 

rlash Point 22 r Vapor Prossuro/D.nsity 230 u rroosing Point -32.3.F 

Spocific Gravity 1.253 Odor Charaetristic 5 ppm rlauublo Limit. 6.2 

Incoqatabilitio. Strong oxidiaors, caustica. chemically activo motals 

Biological Proportios: 

n9-m 100 ppm PEL LOO ppm Odor/Odor Threshold Suoot 

IDLM 4,000 ppm nuran Aquatic R8tmOUSO 400 mg/kg 

Rout. of Dxpoauro Inhalation, contact, ingostion, .yo (OccularI 

crrcin0g.n x Tor a t ogon nutagon 

l1.diological Proportios: 

nandlinq Roco~mandations: (Personal protoctiva moasuros) 

Dirposablo covoralls (Saranox), full taco mask, irpormoablo glovos, cospiratorr uith orqbnic 

cartridges 

nonitoring Roconendations: 

Ingestios - induco vomiting. Contact - flush uitb copious amounts of wator. Got ndical attontion. 

Inhalation- cowvo to frosh a i r .  

syrptou: Acuta: Ilausaa, vomiting, drunkonnosr, CIWS doprosrion, conoal injury, chomical burns. 

Chronic: Livor L kidaoy damago. 
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ocology and onvironmont, inc. 

E A Z A R D  ~ V A L W A T I O U  O F  C E C ~ I C A L S  

Chorical N a n  Laad Dato 3/23/92 

DOT HaB0fl.U. no. 2291 Job no. OH8000 

CAS Isurb~r 7439-92-1 

Roforoncoa Consultod (circle): 

WIOSH/OSHA Pockot Guido 90 rschuo ron Horck Indox Hazardlino Chria ( V o l .  XI) 

T o x i c  and Hazardoua Safoty )(.nual othor: 

Rad Health Handbook ncllp 65 i o  crn 20 Handbook of Choaistry and Physics 

Chorical Proportioo: (Synonym: Pluabur 1 

Chomical ?ornula Pb Holocular W i g h t  207.2 

Physic81 State solid Solubility (H20) insolublo boiling Point 3164 ? 

rlaah Point N/A Vapor Prossuro/D.nsity 0 mm ?roozing Point IP/A 

Spocific Gravity 11.34 Odor Charactoristic N/A rlarublo Limits lo/A 

fncorpatabilitioa Strong oxidizors , hydroqon poroxido, &ids 

Dioloqical Proportios: 

TLO-lWA .lo0 aq/a3 Pet . O S 0  mq/n3 Odor/Odor Throshold W A  

ZDLH 700 mg/a3 Human Aquatic Rat/Houso 

Route of Exposuro Inhalation, Ingostion. Dormal 

Carcinogen -- Toratogon 

Radiological Propmrtios: 

--- Mutagon -- 

Handling Rocouondations: (Personal protoctivo noasuros) 
3 5 aq/m- high oificioney particulato rospirator; othor concontrations- SCEA; avoid skin contact Or 

ingostion. 

Monitoring Rocouondations: 

DirposalFf.sto Troataont : 

Hoalth Hazards and rirat Aid: 

Iloa: Gfvo water, induce voritinq, modical attontion imodiatoly: 1": movo to frosh air. nodical 

attention: DER: waah with soap and wator promptly. 

SympLors : Acuto: atorach diatross, vomiting, diarrhea, black stool, hoadacho, dizzinoas. nOtalliC 
tbSt0 

Chronic: m s c l o  voaknoaa, joint/~usclo pain, insornra, COU. death 
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ocoloqy .ad onvironwnt, inc. 

U A S A ~ D  X V A L W A T I O ~  o t  C R R I I C A L S  

Chorical Mamo norcury Oat. 3/2 3/9 2 

DOT uar/U.m. NO. 2809 Job No. 

CAS Numbor 7439-97-6 

Roioroneos Coasultod (circle): 

NI-/OSM Pockot Guido Vorschuoron Xorck Indox Hasarblin. Chris (Val. 11) 

Toxic .ad Haaardous Safoty Uanual ACQIH Othor : 

Rad Uoalth Handbook N C U  65 10 cI1 20 Handbook of ChO8iStrf and PhgSlCS 

Chorical Proportios: (Synonyms: colloi&l wrcucy, Xotallic n r c u m ,  Qu icksilvor ) 

Qorical ?ormula H q  Xolocular W.iqht 200 

Physical Stat. liquid 

?larh Point N/A Vapor Prossuro/Donsity 0.0012 Y ~roosinq Point do 

Spwific Gravity 13.6 

Incoqatabilitios 

solubility (1120) ~nsolublo M i l i n q  Point 671' 

Odor Charactoristic M/A ?l.rublo Limit. Moo 

Acotylono, aronina, chloriao dioxido, asidor, calcium, sodium carbido. lithiUr, 
rubidium, and coppor 

biological Proportior: 

nv-nm 0.05 r g / ~  3 __ PEL 0.05 8g/B 3 - Odor/Odor Threshold odorloss 

I O U  28 Bq/B3 Human Aquatic Ratflouss 

Oouto of Lxposuro Inpostion, Inhalation, Dor-1 

Carcinoqoa Tors tog on mtaqon 

Irdioloqical Proportios: 

flandlinq Roconon&tions: (Personal protoctivo r a s u r o s )  

Ilonitoriaq Rocomn&tions: 

Disposal/Wasto Troatront: 

Hoalth B.sards and ?irst Aid: 

IIQ L UO: sook nodical attontion promptly: DSS: vash uith soap .ad uator. 

%mptoU: Acuto: couqh; chost pain: tomor: indocision; hoad~cho: wak; irrition of 0 ~ 0 s  .ad skin 

Chronic: GI tract doprossion 
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S I T E  S A I E T Y  P L A U  

522 

I I 
Version 988 

A. GEAERht IlRoRlIATIOU 

Project Title: Site 12 - Scrap Bins Project No.: UHllO2 

TDD/Pan No.: 

Project Managor: John Barksdalo Project Dit-.: Rick Rudy 

tocation(s): Scrap Bins - located approximately 800 tt. NW of ChoValiet Field and 600 foot W of Site 11 

Prepared by: Kim Walker Date Prepared: 4-25-89 

Approval by: Mary Hillor Date Approvod: 

Sit0 Saf8ty Officer Review: Date Reviewed: 

Scope/Objective of Work: Field Screening will include physical surveys, soil sampling, temporary well 

installation, groundwater sampling, and hydrologic assessment. 

Proposed Date of Field Activiti8s: August 1989 

Background Info: Complete: I .I 

Docunentation/Summary: 

Overall Chemical Hazard: 

Overall Physical Hazard 

Serious I 1 
LOW 1 x 1  

Serious I 1 
Low 1 x 1  

Preliminary (No analyticai [ X I 
data available) 

Moderate I I 
Unknown 1 1 

Moderate [ 1 
Unknown I 1 

6.  SITE/WWTE CRARACTERISTICS 

Tlammable/ [ 1 
Ignitable 

Volatile I 1 Corrosive 1 1 Acutely I 1  
Toxic 

Explosive I 1 Reactive I I Carcinogen I 1 Radioactive* I I 

Othor : 

Physical Hazards: 

Overhead [ X 1 Confined' [ 1 Below [ 1 Trip/Fall 1 x 1  

Puncture I 1 Burn [ 1 . cut I 1  Splash 1 x 1  

Space Grade 

Noise [ X I  0th.~: Vehicular traffic around existing buildings. Heat/cold stress. 

*Requires completion of additional form and special approval from the Corporate Health/Safety group. Contact 
RSC or np. e 
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Sit. History/Doscription and Unusual loaturor (so. Sampling Plan for dotailod doacription): lrom tho early 

1930's to tho mid-1940's. garbago from NAS Pensacola was placod in scrap bina and storod in thia aroa 

(industrial wastos wero sont to tho North Chevalior Disposal A r o a ) .  App roximatoly 16 cubic yards (2 truck 

loads) p o r  day of wot garbago was storod horo boforo boinq haulod off and usod as livostock food. Thoro is no 

ovidonco of hazardous matorial disposal at this sit.. Tho majority of tho sit. area is covorod with a largo 

concroto pad. uhoro hoavy equipmont is currontly kopt. 

Conpound 

Isopropyl Alcohol 

Locations of Chomicals/Wastos: Solid wastos WOK. rotainod on-sit. tomporarily. 

Route Acuto Odo r odo r 
P E L P A  of Exposuro symptoms Ihroshold Doscription 

440 ppm Inh, Ing, Con drousinoss,hoad. 1 .5 -200  ppm rubbing alcohol 

'Estimatod Volumo of Chomicals/Wastos: unknown 

Nitric Acid 

Sulfuric Acid 

Hydrochloric Acid 

Site Currontly in Oporation Yes: [ x 1 N o :  [ 1 

2 PP' Inh. Inq, Con cor r o s  ivo 0.3-1 PPI acrid 

1 =g/. Ing. Dorm, Inh corrosivo N/A odorloss 

5 PP. Ink, Ing, Dorm cor rosivo Unknown acrid 

3 

C. MZARD PIALUATI:01 

List Hazards by Task (i.0.. drum sampling. drilling, otc.) and numbor thorn. (Task numbors a r e  cross-roteroncod 
in Soction D) 

Physical Hazard Evaluation: 

1) Physical Survoys - Automobilo hazards: 
2) Tonporary Monitoring Woll Installation - Automobilo Hazards, Using portablo drill rig: 

Sodium Hydroxide 

3) Soil Sampling - Using portablo drill rig; 
4) Grounduator Sampling - Splash,  automobiles 

5 )  Docontamination Procedures - using solvents. 
6) Hydrologic Asscssmont - Splash, porsonal contamination, automobilos. 

2 m9/13 Inh. Ing, Con corrosive N/A odorloss 

Chomical Hazard Evaluation: 

Noto: Completo and attach a Hazard Evaluation Shoot for oach major known contaminant. 
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. 
D. SITE SAFETY WORK P L M  

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

Porimeter identified? lyosl Site secured? I no I 

Work Areas Designated? [yosl Zone(s) of Contamination Identified? I no 1 

Porsonnel Protection (TLD badges required Lor all field personnel): 

Anticipatod Lovol of Protection (Cross-reference task numbers to Section C): 

Contaminant of Intorest 

vocs 

Radiation 

Explosive Gases 

(Expand if necessary) 

Modification's: Modifiod level D with tyveck, neoptene gloves and boots, safety glasses, APR available when 

lovol C upgrado is nocessary based on OVA readings. 

Type of Sample Monitoring Frequency of 
( a r o a ,  personal) Equipment Sampl ing 

Area OVA Continuous 

Mini-Rad Continuous Area 

Area 0 2 /Explosimeter Continuous 

Action Lovols f o r  Evacuation of Work Zono Pending Reassessmont of Conditions: 

o Lovel 0 :  O2 ~19.5% o r  >2S%, explogive atmosphere > l o %  LEL, organic vapors above background levels. 
particulates >- mq/m , other 

O2 t19.52 o r  ,2515, explosive atmosphere ,252 LEL (California-20%), unknown organic vapor (in 
broathing zone) rl ppm, particulatos >- mq/m , other 

O 2  ~19.5% or >25%, oxplosive atmosphere ,255 LEL (California-20%), unknown organic vapors (in 
breathing zone) > 5  ppm, particulates >- mg/m , other 

,200 ppm, particulates >- mg/m , other 

o Levo1 C: 3 

0 Levo1 8 :  3 

0 Lovel A: 0 t19.52 or >25%, explosive atmos here ,252 LEL (California-20%). unknown organic vapors 9 

Air Monitoring (daily calibration unless othorwise noted): 

Docontamination Solutions and Procedures for Equipment, Sampling Gear, ctc.: 

Trisodium phosphato wash, tap wator rinse, deionizod water rinse, isopropanol rinse ltwico), final organic-€reo 

wator rinso, and allow to air dry as long as possible. 0 
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Porsonnol Docon Protocol: 

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

following oach day's fiold work. 

Docon Solution Monitoring Procoduros, if Applicablo: Docontamination will bo porformod in a woll-vontilatod 

aroa upwind of tho sampling zono. 

Spocial Sit. Equipront, racilitios. or Procoduros (Sanitary raci1iti.s and Lighting 
Must Moot 29 CPR 1910.120): 

~ l l  drilling safety procoduros will bo strictly adhorod to as outlinod in Attachmont A. 

Boot and glovo wash - tri'sodium phosphato wash with cloan wator rinso. txpondablos 

~~ 

Site Entry Procoduros and Spocial Considorations: E L E ' s  "Buddy Systom' will b. omployod at all timms during 

fioldwork activitios. Personnol will exorciso caution in tho vicinity of noarby roadways. If abovo background 

radiation lovols are oncountormd toam rembors will ovacuato tho sampling aroa. and contact tho corporato hoalth 

physics group to r o a s s o ~ s  tho sit.. 

Work Limitations (tiro of day, woather conditions, otc.1 and Hoat/Cold Stross Roquiromonts: 

All fioldwork activitios will bo porformod during daylight hours. Toam morbors will tako broaks as nocossary to 

avoid hoat stross and roplaco fluids. Cooling vosts may bo usod to provont hoat stross. 

Gonoral Spill Control, if applicablo: N/A 

Invostigation-Derivod Matorial Disposal (i.0 ., expondablos. docon vasto. cuttings): 
All fioldwerk vasto matorials will bo doublo baggod, drunrod, labolod and transportod to a dosignatod 

location for final disposal by tho Navy. 

S a w l o  Handling Procedures Including Protoctivo Woar: 

During a11 handling of samplos, a l l  fiold toar rorbors will woar surgical glovos. 

ramp10 prosmrvation with acids. 

Gogglos will bo worn durinq 

Toam Uombor* Rosponsibility 

f0.B ~orbors to bo dotor~inod Toar Loador 

Sit. Safoty Officor/Samplor 

Goologist/SarpIor 

S amp 1 r 

*All ontrios into exclusion zono roquiro Buddy Systom US.. A l l  E L E fiold s ta f f  participato in modical 
monitoring program and havo corplotod applicablo training pot 29 CIR 1910.120. Rospiratory protoction program 
moots roquirorents of 29 CIR 1910.134, and ANSI 288.2 ( 1 9 8 0 1 .  

I 
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E. EXERGIRICI x m m T I o m  

(Us. supplomontal rhoets, if nocossary) 

LOCAL msouRcBs 

(Obtain a local tolephono book from your hotel, if posriblo.) 

Asbulance On Bas0 -- 904-452-4138, O f f  Bas. -- 911 
Hospital S8orgoncy Room NAS Disponsrry - 904-452-2733, Baptist Hospital 904-434-4811 (Lifo ?light) 
Poison Control Contor 

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

?it. Dopartment 911 

U.S. Coast Guard Emergoncy - 904-453-8178, Gonoral Information 904-453-8282 
Uboratory E C E ASC 1-716-631-0360 

rod. Enprosa 1-800-238-5355 

Cliont Contact U.S. Navy Southern Division, Enginoor-In-Charge -- 1-803-743-0574 
Sit0 Contact N M  Ponsacola Enviromontal Coordinator, Ron Joynor -- 904-452-4515 

S I R  RxsouBcBs 

Site Enorgoncy EVACUatiOn A h t m  Hothod 

Water Supply Sourco On-site 

Tolephono Location, Numbor To bo doterminod on-sit. 

Cellular Phon., if available N/A 

Radio 

Other On-sit. warohouso nunbor to bo dotorminod 

N/A 

1. 

1. 

3. 

4 .  

W E E C Y  CORTACTS 

Dr. Raymond 'Harbiron (Univ. of ?lorid.) ................. (501) 221-0465 or (9041 462-3277, 3281 
Alachua, ?lorid. (5011 370-8263 (24 hours) 

Ecology and Environmont, Inc., Safoty Diroctor 
Paul Jonnairo ........................................... (7161 684-8060 (officol 

Rogional Safety Coordinator, Sybil Nowchurch ............ 

Rogional Office Hanager, Rick Rudy ...................... 

716) 655-1260 (homo1 

904) 878-2336 (hono) 
9041 877-1978 (officr) 

904) 893-7245 (home) 
904) 877-1978 (office) 
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- mtrn 

1. fuonty-four hour answoring rorvico: (501) 370-8263 

What to roport: 

- Stat.: "this is an ororgoncy." 

- Your naro, rogion, and sit.. 

- Tolophono numbor to roach you. 

- Your location. 

- A a n  of pocson injurod or OXpO8Od. 

- Aaturo of omorgoncy. 

- Action takon. 

2. A toxicologist, (Drs .  Rayrond Hatbison or associato) will contact you. Ropoat tho information givon to tho 
answoring rorvico. 

3. If a toxicologist do08 not roturn your call within 15 rinutos, call tho following porsons in ordor until 
contact i s  mado: 

a. 24 Loor hotlim - (716) 604-8940 
b. Corporato Safoty Diroctor - Paul Jonrairo - homo 8 (716) 655-1260 
e. Assistant Corp. Safoty Officor - Stovon Shor~an - h o w  # (716) 688-0084 

n u c x -  

(m: Piold Nu m s t  Qor louto(s) ?rior to Start of *rk) 

Diroctions to hospital (includo rap) from Sit. 12 

.U Di lp .urW - Procood West on Iarrar Road (8.0 attach~d rap) to nurray Road. Follow nurray 

Road south to Hoffott Road. Turn right onto noffott Road and continuo to ?ishor Stroot. Turn loft onto Fishor 

Stroot and continuo to its intorsoction with Turnor Stroot. 

in Building 3600. 

Bmptkst -pita1 - Tako Duncan Road ( N a v y  Blvd.) north to oxit tho bas.. N a v y  Blvd. bocomos llwll 98 and curves 

to tho oast. Follow Navy Blvd./lly . 98 oast approx. 3 d  to Paco Blvd. Turn loft (north) on Paco Blvd. and 

procood approx. lmi to Corvantos St. ( W w y .  90 ) .  Turn right on Corvantos/8vy. 90 and follow this road for about 

0 blocks and turn loft (north) onto C stroot. -0 hO8pital is about 6 blocks north on tho loft. 

Tho A m  Disponsary is locatod on Turnor Stroot 

Cnrgoncy Bgross Routos to Got Off-Sit. Cnrgoncy ogross routos will bo locatod if onrgoncy oxit routos ~ O C O H  

blockod by construction, otc. 
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I 522 e ecology and environment, inc. 

S I T E  S A T E T I  P L A R  

t 1 
Vorsion 388 

A. GSkERAL IRFORMTIOR 

Projoct Title: Site 26-Supply Department Outside Project No.: UHl102 

Storago TDD/Pan No.: 

Project Manaqor: John Barksdalo Project Dir.: Rick Rudy 

Location(s): Supply Department Outside Storage - Immediately south of Bldq. 6 4 8  

Proparod by: Kim Walkor Date Prepared: 4-25-89 

Approval by: Mary Millor Date Approved: 

Sit. Safoty Officer Reviow: Date Reviowod: 

Scopo/Objoctivo of Work: Fiold Scroening will include physical surveys, soil sampling, temporary well-- 

installation, groundwater sampling, and hydrologic assessment. 

Proposed Date of Field Activities: August 1989 

Background Info: Complote: I X 1 

Docurentation/Summarv: 

Overall Chemical Hazard: e 
Overall Physical Hazard 

Serious [ 1 
LOW 1 x 1  
Serious I 1 
LOW 1 x 1  

Preliminary (No analytical [ ] 
data available) 

Moderato [ ] 
Unknown I 1 

Moderate [ 1 
Unknown [ 1 

8 .  SITE/WASTE CHARACTERISTICS 

waste Typofs): 

Liquid 1 x 1  Solid I 1 Sludge I 1  Gas/Vapor I ] 

Cha rac to t  is t ic ( s : 

Flammable/ [ X 1 
Iqni table 

Volatile [ X 1 Corrosive [ X 1 Acutely I 1  
Toxic 

Explosive I 1 Reactive [ I Carcinogen I x 1 R a d i o a c t i v ~ ~  I 1 

Other: 

Physical Hazards: 

Ovorhoad [ X I Continod. [ 1 Eolow I 1  Tr ip/Fa 11 1 x 1  
space Grade 

Puncture I 1 Burn I 1 cut I 1  Splash 1 x 1  
Noiso 1 x 1  Other: Vohicular traffic around oxistinq buildings. Heat/cold stress. 

*Roquiros conplotion of additional form and special approval from the Corporate Health/Safoty group. Contact 
RSC or HQ. 
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Sit. History/Deacription and Unusual roaturos (a00 Sampling Plan for dotailod doscription): Sit. 26 was usod 

from tho mid-1950’a until 1964 for outdoor atoraqo of induatrial chomicals, including paint strippora and acids. 

Analysis of soil aamplos colloctod at tho aito for EO toxicity motah did not roveal any ovidonco of tho 

of hoavy wtala. Howovor, groundwater colloctod from a woll hydraulically domqradiont from tho aito oxhibito 

traco lovola of chlorin~tod aolvonta. 

Coqound 

Locations of Chomic~la/Waatoa: Unknown 

Rout. Acuto Odor Odo r 
PEYrWA of Exposuro Symptoma Throahold Description 

Estimated Voluro of chomicals/llaatos: unknoun 

1.2-dichloroothano 

nitric acid 

Sit. Currently in Oporation Yoa: 1 X 1 no: I I 

6 PPI a woot i sh 50 PPI inh,ing,con,oyo naua,vomit,hoad 

2 PPI corrosivo 0.3-1 ppm acrid 

C .  WALIIATIW 

List narardr by Task (i.0.. drum sampling, drilling, otc.) and nurbor thom. (Park nuabors aro crosa-rotoroncod 
in Soction D) 

Phyaical Hazard Evaluation: 

1) Physical Survoya - Autowbilo hazardst: ’ 

2) Torporary Honitoring Woll Inatallation - Autowbilo Hasarda, Wring portablo drill rig: 
3 )  Soil Sampling - Uainq portablo drill rig: 

isopropyl alcohol 440 ppm Inh ,Aba drowainosa,hoad 7.5-200 ppm rubbing alcohol 

aulfuric acid 1 .lS/m3 Ing, D o r m ,  Inh corroaivo 

hydrochloric acid 5 PPI Inh, Ing, D o r m  cor roaivo Unknown acrid 

sodium hydroxido 2 mg/m3 Inh, Ing, Con cor COS ivo 

n/A odotloaa 
I 

W A  odor loa a 

4 )  Orounduator Sampling - Splash,.automobilos 
- 5 )  Dmcontamination Procoduroa - Using aolvonta: 
6) Rydrologic Asaosamont - Splaah, poraonal contamination, automobiloa. 

Chorieal Hazard Evaluation: 

Imthy lono chlorido I 500 ppm Iinh,inq,con,oyo Idirzy,chost pain I 214 ppm 1 swootiah -1 
~ ~~ 1 1,1,2-triehloroothano I 10 ppm lis. ing, con Ihoad,vertipo,naus I 20-100 ppm 1 othor-liko 1 

totrachloroothano I n/A I inh.ing,con,aba I nauroa.vomit I 1,l.l.Z- 
5 PPI I othor-liko 

noto: Comploto and attach a Hazard Evaluation Shoot for oach major  known contaminant. 
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a 

Typo of Sample 
contaminant of Interest (area, porsonall 

D. S I R  SAFETY W R R  PLAA 

Sit. Control: Attach map, US. back of this page, or sketch of sit. showing hot zone, contamination roduction, 
eon., otc. 

Pecimetor identifiod? [yos] sit. secured? I no 1 

Work Areas Designated? Iyesl Zone(s) of Contamination Identified? [ no 1 

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

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

Monitoring Prequoncy of 
Equipmont Sampling 

Task 1 

Task, 2 

Task 3 

Task 4 

Radiation 

Explosivo Gases 

1 Task 5 I 

I 
Area Mini-Rad I Continuous 

0 /Explosimotor Continuous Area 2 

Task 6 X I 
(Expand if nocossary) 

Modifications: Hodified level D with tyveck. nooprene glovos and boots, safety glasses, APR available vhen 

love1 C upgrado is nocossary based on OVA readings. 

Action Lovels for Evacuation of Work Zone Pending Reassessment of Conditions: 

o Level D: O2 ( 1 9 . 5 %  or , 2 5 % .  explo ive atmosphere >lo* LEL, organic vapors above background levels, 
particulates )- mg/m , other 3 

I vocs I Aroa I OVA I Continuous 

c vapor ( 

c vapors 

c vapors 

n 

in 

(Expand if necessary) 

Docontamination Solutions and Procedures for Equipment, Sampling Gear, etc.: 

Trisodiun phosphato wash, tap water rinse, doionizod water rinse, isopropanol rinse (twico), final organic-froe 

water rinso, and allow to air dry as long as possible. 
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Poraonnol Docon Protocol: Boot and glovo wash - trisodiun phosphato wash with cloan wator rinao. txpondablos 

will bo doublo baggod and drumnod for disposal. 

following oach day's field work. 

Decon Solution Monitoring Procoduros, if Applicablo: 

aroa upwind of the sampling zona. 

spocial Sit. Equipmont, Facilities, or Procoduros (Sanitary Facilitios and Lighting 

riold porsonnol will tako a hygionic showor, off-sit., 

Docontamination will bo porformod in a woll-vontilatod 

nust m o t  29 CFR 1910.120): 

All drilling safoty procoduros will bo strictly adhorod to as outlinod in Attachront A. 

Sit. Entry Procoduros and Spocial Considorations: 

fieldwork activitios. Porsonnol will oxorciso caution in tho vicinity of noarby roadways. If abovo background 

radiation lovols a r o  oncountorod toam nonbors will ovacuato tho sanpling aroa. and contact tho corporato health 

physics group to r~assoss tho sit.. 

E L E's "Buddy Systom" will bo omployod at a11 tinos during 

Work Limitations (tire of day, woathor conditions, otc.) and Hoat/Cold Stross Roquirononts: 

All fiolduork rctivitios will bo porformod during daylight hours. 

avoid hoat stross and roplaco fluids. Cooling vosts may bo usod to provont hoat stross. 

Toam romborr will trko broakr IS nocrssrry to 

~~ 

Gonoral Spill Control, if applicable: I / A  

Invostigation-Dorived Matorial Disposal (i..., oxpondablos, docon wasto, cuttings): 

All fioldvork wasto ratorials will bo doublo baggod, drumnod, labolod and transportod to a dosiqnatod 

location for final disposal by tho Navy. . 

Samplo Handling Procoduros Including Protoctivo Woar: 

During a11 handling of sarplos, a11 fiold t o m  molbors will woar surgical glovos. 

samplo prosorvation with acids. 

Gogglos will bo worn during 

Toaa n0lb.r' Rosponqibility 

Toan ~ b o r s  to bo doterminod Toan Loador 

Sit. Safoty Officor/Samplor 

Goologist/Samplor 

Samplor 

* A l l  ontrios into exclusion zono roquiro Buddy Syston US.. A l l  t L E fiold staff participato in modical 
monitoring proqran and havo corplotod applicablo training por 29 CPR 1910.120. Rospiratory protoction program 
m o t s  roquiromcnts of 29 CFR 1910.134, and M S I  Z88.2 (1986). 

[NAsP~UH1102:TO394:3 
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E. EPlEnGKDcr I n F O ~ I O I  

(Uao supplomontal shoots, if nocosaaryl 

mcu ~ S O U I I C I S  

(Obtain a local tolophono book from your hotol, if porrib10.I 

Aabulanco On Bar0 -- 904-452-4138, Off Bar0 -- ¶11 
l o r p i t a 1  Eaorgoncy ROO. DiSpOnSary - 904-452-2733, Baptist HOSpitd 904-434-4811 (Lifo Flight) 
Poiron Control Contor 

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

Fir. Dopartront 911 

~~ ~ 

V.S. Coast Guard EB0rg.n~~ - 904-453-8178, Conoral Information 904-453-8281 
kboratory E L E ASC 1-716-631-0360 

rod. EXpr0.S 1-800-238-5355 

Cliont Contact U.S. Navy South.cn Division, Engsnoor-In-Chargo -- 1-803-743-0574 
Sit0 Contact NAS Ponracola EnViCOBOnt~l Coordinator, Ron Joynor -- 904-452-4515 

SITZ EssomcEs 

Sit. Erorgoncy Evacuation Alarm Mothod N/A 

Wator Supply Sourco On-sit. 

Tolophono Location, Nu8b.r To bo dotorminod on-ait. 

Collulac Phon., if availablo N/A 

Othor On-sit. uarohouao numbor to bo dotorminod 

1. 

2. 

3. 

4. 

mmm3KDcr CoaTACrs 

Dr. Raymnd Warbi8on (Univ. of Florida) ................. (5011 221-0465 or (904) 462-3277, 3281 
Alachua, rlorida ( 5 0 1 )  370-8263 (24 hour81 

lcology and Environront, Inc., Safoty Diroctor 
Paul Jonrairs ........................................... (716) 684-8060 (offico) 

(716) 655-1260 (homo) 

Rogional Safoty Coordinator, Sybil Nouchurch ............ ( 9 0 4 )  878-2336 (homo) 
(904) 877-1978 (offico) 

Pogional offico Nanagor, Rick Rudy ...................... (904) 893-7245 (homo) 
(904) 877-1978 (oftic.) 
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ramox: -1 

1. Twonty-four hour answoring socvico: ( 5 0 1 )  370-8263 

What to report: 

- Stat.: "this is an .m.rgoncy.' 

- Your name, reqion, and sit.. 

- Tolophone number to roach you. 

- Your location. 

- N ~ M  of person injurod or oxposod. 

- Naturo of ororgency. 

- Action taken. 

2. A toxicologist, (Drs. Raymond Harbison or associato) will contact you. Ropoat tho informtion givon to tho 
anrwocing rorvico. 

3, If a toxicologist door not roturn your call within 15 rinutos, call tho following porions in ordor until 
contact is rad.: 

a. 24 hour hotlino - (716) 684-8940 
b. Corporate Safoty Diroctor - Paul Jonmairo - homo t (716) 655-1260 
c. Assistant Corp. Safoty Officor - Stovon Shotran - homo I, ( 7 1 6 )  688-0084 

glt.ocmsT RaJns 

(rOn: Ciold h a m  mast Qou Routo(s) Prior t o  Start  of l b r k )  

Diroctions to hospital (includo map) f r o 8  Sit0 26 

Ius Dispom8rry - Procood wort on ?rrrar Road to Hurray Road (SO. attachod 8ap). Follow nutray Road south to 

Uoffott Road. Turn right onto Uoffott Road and continuo to Fishor Stroot. Turn loft onto ?irhor Stroot and 

continuo to its intorsoction with Turnor Stroot. Tho NAS Dispensary is locatod on Turnor Stroot in Building 

Baptist Ilo8pit.l - Tako Duncan Road (Navy Blvd.) north to oxit tho bar.. 
to tho oast. ?allow Navy blvd./llwy. 98 oast appror. 3mi to Paco Blvd. Turn loft (north) on Paco Blvd. and 

procood approx. lmi to Corvantos S t .  (Hwy. 9 0 ) .  

8 blocks and turn loft (north) onto E stroot. Tho hospital is about 6 blocks north on tho loft. 

Navy blvd. bocons tRR 98 and CUKVOS 

Turn right on Corvant.s/H~. 90 and follow this road f o r  about 

Emorgoncy Egross Routes to Got Off-Sit. EBOrgoncy .gross routos will bo locatod if omorgoncy oxit routos bocoro 

blockod by construction, otc. 
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oeoloqy and onvironwnt, inc. 

. A I A B D  K V A L U A T I O B  O ?  C I I K I I I C A L S  

~ 

Chorical Nam 1.1.2-Trichloroothano Date 3/23/92 

DOT Aaw/U.N. Ao.  2831 Job No. 

W  hub.^ 79- 00- 5 

Roforoncos Consultod (circlo): 

HIOSB/oSHA Pockot Guido Vorschuocon Ilorck Indox Harardlino Chris (Vol. 111 

Toxic and RaSardouS Safoty Ranual ACGIR Othor : 

Rad 80~1th Handbook NCRP 65 10 C7R 20 Handbook of Chemistry and Physics 

Chorical Proportior: (Synonyms: bot~-Trichlorooth~no, Vinyl trichlorido 

al.Dical Forrula ac1,cB*c1 nolocular might 133.4 

Physical Stat. liquid Solubility (a201 0.4% Boiling Point 237' I 

Flash Point N/A Vapor Prossuro/Donsity 19 u rroozinq Point -31' r 

sp~cifie Gravity 1 . 4 4  odor Charactoristic rlammablo Limits 

Incoqatabilitios Strong caustics or oxidisors, chomically-activo motals 

Biological Propoctios: 

TLV-TUA 10 ppm PEL 10 ppm Odor/Odor Throshold chloroform liko 

I DLH 500 ppm Human Aquatic Rat/Mouso 

Rout. of Exposuco Ingostion, Inhilation, Dormal 

Carcinogon X To rat ogon Uut aqon 

Radioloqical Pcoportios: 

~~~ ~ 

Handling Rocouondations: (Porsonal protoctivo wasuros) 

Hoaitoriaq Rocouondationr: 

OVA o r  fllhr with tho 11.7 ov probo. 

Disposal/Wasto Troatmont: 

Roalth Ilasards and ?irst Aid: 

IIUR L I=: sook modical attontion promptly: DER: wash with soap and wator. 

sylptors : Acuto: light hoadod, drovsinoss, hoadacho, irritation of oyos and skin 

Chronic: QIS doprossion, livor or kidnoy damp. 



oeoloqy and onvironmont, inc. 

P A L A R D  I P A L W A T I O I  0 1  C U ~ ~ I C A L S  

Chomical N a n  1,l,lr2-Totrachloroothano Dato 7/06/92 

W T  name/u.n. no. Job No. 

CAS lou8b.r 630-20-6 

Roforoncoa Consultod (circle): 

JWIOSH/OSRA Pockot Ouidbl Vormchuoron Morck Indbx Harardlinr Chris (Vol. 11) 

Toxic and Karardoua Safoty Ic.nual ACOIK Othor: 

Rad Koalth Handbook n a a  65 10 CIA 20 Handbook of  ChbBiStty and Phyaica 

Chemical Propertior: (Synonym: 1 

Chomical 1or.ula CHC12CHC12 HOlOCUhr Woight 167.9 

Phyrical Stat. Liquid Solubility (H20) 0.30 Z Boiling Point 296.C 

Ilaih Point N/A Vapor Proaaure/Donaity 9 111 ?rooting Point - 33.1 
Spocific Gravity 1.59 Odor Charaetoriatic -- ?lauablo Limit. n/A 

Incompatabilitioa ChOBiCally-aCtiVO motala, atrong caustics, fuming sulfuric acid 

Diological Proportioa: 

TLV-TUA none PEL lono Odor/Odor Throahold 

I D U  Human Aquatic -- ~at/nous. I 

Rout. of Cxpoauco Inhalation, ingoation, direct contact. 

Carcinogon oxpo r imont a 1 Toratogon Hutagon 

Radiological Proportioa: 

~ ~ ~ ~ ~ ~~~~ 

Randling Rocoubndationa: (Poraonal prOtOCtiV~ 80aaur.a) 

18pbrvioua clothing, glovoa, and boot. ahould bo worn: oyb protoctron: roapiratori with cartridgoa worn 

at lovola o f  high concontrationa 

Nortitoring Rocouondationa: 

Eoaltb Harards and Firat Aid: 

Romovo from oxpoauro: porfor8 artificial roapiration if nocoasary; waah skin with soap and vator; 

irriqat. byoa with wator: if awallowod, indue. vomiting. 

SprptO.0 : Acuto: Irritation of oyoi ,  noao, or throat: nausoa; flushod face: vortigo, distinoaa: 
incohbronco: hoadacho: akin bliatora. 

Cbronic: Livor daugo: impairod miory: nuabnoas of oxtromitioa: impairod viaion. 

253 



APPENDIX B 

SITB-SPECIFIC QUALITY ASSURANCE PROJECT PLANS 

B- 1 

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



Group/Site Nos.: B/11 
Si te  Name: N.C.D.A. 
Revision No.: 2 
Date: 6-23-92 
Page No. : 1 of 11 

Section 1.0 -- Title Page 

Vork Plan Group: B 
Site No.: 
Site Name: 

Prepared by: 

Prepared for: 

11 
North Chevalier Disposal Area 

Amy Twitty 
Ecology and Environment, Inc. 
1203 Governor's Square Boulevard, Suite 401 
Tallahassee, Florida 32301 

Department of the Navy 
Southern Division 
Naval Facilities Engineering Command 
2155 Eagle Drive, P.O.  Box 10068 
Charleston, South Carolina 29411-0068 
Contract Number N62467-88-C-0200 

Signature Approvals: 

E & E Project Hanager: 
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Coordinator: 

QA/w 

E & E ASC Director: 
AaC- W.Ff Hall, Ph. 

E 6 E QA/QC Project Officer: 

I 
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Group/Site Nos.: B/11 
Site Name: N.C.D.A. 
Revision No.:  1 
Date: 11-1-91 
Page No. : 3 of 11 

Section 3.0 -- Project Summary 

Work Plan Group: B 
Site No.: 11 

Site Name: 
Site Description: 

North Chevalier Disposal Area 
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 HNu/OVA Surface Emission Survey - Asbestos Survey (in Rubble) - - X Radiation Survey L_ X Hydrologic Assessment 

Geophysical Survey (check all that apply): 
- X Electromagnetic Conductivity: - Ground Penetrating Radar 

X EM-31 X EM-34 - Seismic Refraction 
X Magnetometry - Seismic Reflection 
- - 

- 
- Very Low Frequency 

Analytical Screening (check all that apply): 
Field Analyses: - 

- Soil Headspace Analyses: 
Soil Gas Analyses 

- X Laboratory Analyses: 
- 

PLANNED "BW OF SAnPLES 

Surface Water - 
Sediment 

30 
11 

3 

- 
Soil  - 

Duplicates - 

Field Blanks - 

- Groundwater 

- Trip Blanks 

- Rinsate Blanks 
Other - 

Planned Number of Samples - 
Planned Number of Samples - 

CATEGORIES OF ANALYSES 
X Volatile Organic Compounds - 
- X Polynuclear Aromatic Hydrocarbons 
X Phenols - 

Organophosphorus Pesticides 
Chlorinated Herbicides 

Carbamates 

- 
- 
- 
- X Pesticides/Polychlorinated Biphenyls 
- X Total Recoverable Hydrocarbons 
X Metals - 
- Gross Alpha 

[NASP]UHl102:T0394:1 



Section 3.0 -- Project S u r r a r y  (Continued) 

Phase I1 -- Characterization 

PLANNED NUmER OF SAllPLEs 

16 Surface Water - Ai r - Duplicates - 
Biota: Trip Blanks - 10 - Sediment 

Soil 
Groundvater 2 Fauna - 

4 Field Blanks 
Rinsate Blanks 10 

Preservative 
1 Blanks 

- - 140 Flora - 
- 

- 
O R I E S  OF ANALYSES 

X Herbicides - X Purgeable Aromatics - 
X Pesticides - X Purgeable Halocarbons - 

X Base/Neutral Extractables - X Polychlorinated Biphenyls - 
X Acid Extractables - - X Total Recoverable Petroleum 

Polynuclear Aromatic Eydrocarbons - 
X Metals Hydrocarbons - 

- X Organophosphorus Pesticides - 
X Dioxins - X Cyanide 

X Sulfide 
- 

Additional analytical categories are identified belov: 

X Gross Alpha 
X Gross Beta 
X Gamma Scan 

- 
- 
- 
- X Total Organic Carbon 

- X 5-day Biological Oxygen Demand 
X Chemical Oxygen Demand - 

X Percent Moisture - 
X Grain Size 

Group/Site Nos.: B / l l  
Site Ihme: N.C.D.A. 
Revision No.: 2 
Date: 6-23-92 
Page No.: 4 of 11 

e 

0 

- X Alkalinity 
- X Total Suspended Solids 

(water only) 

- X Total Kjeldahl Nitrogen 
- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

- X Dissolved Oxygen (in field) 

- X Hardness (water only) 
X BTU Content - 
X Ash Content - 
- X Total Organic Halogens 

X Sulfur 
- X Igni tabili ty 

X Cation Exchange Capacity - 
- X Permeability 

X Sulfide - 

[NASPJUH1102:T0394:1 
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GroupISite Nos.: B/11 
Site Name: N.C.D.A. 
Revision No.: 1 
Date: 11-1-91 
Page No. : 5 of 11 

Section 4.0 -- Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. Site-specific designated personnel and their responsibilities 

are listed below: 

Site Hanager: 
Team/Task Leader(s): 
Field Support Personnel: 

To Be Determined 

Biographies for those personnel listed above which are not included in the 
GQAPP are included in Appendix A of this document. 

Section 5.0 -- QA/QC 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. Procedures 
used to assess data acc,uracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. All analytes (including field parameters), sample 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifies any modifications to the 
accuracy (A), precision (P), completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GQAPP sections. 

[NASP)UH1102:T0394:1 



Group/Site Nos.: B/11 
Site Nam: N.C.D.A. 
Revision No.: 2 
Date: 6-23-92 
Page No.: 6 of 11 

Analyte Media Hethod No. A P C DL 

* 
Laboratory Screening Analyses 
Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 
laboratory Analyses 
TCL Purgeables 
TCL BNAs 
TCL Pesticides b PCBs 
Total Recoverable Petroleum 

Dioxins 
Organophosphorus Pesticides 
Herbicides 
Gross Alpha 
Gross Beta 
Gamma Scan 
TAL Hetals: 

Hydrocarbons 

Hydrocarbons 

iiydrocarbons 

A1 urn i num 
Antimony 
Arsenic 
Barium 
Beryl1 i urn 
Boron 
Cadmium 
Calcium 
Chromi um 
Cobalt 
Copper 
Iron 

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/u 
s/w 
s/w 
S/U 
s/w 
s/ w 
s/ w 
s/w 
s/w 
s/w 

-- 

EPA 418.1 

EPA 82401624 
EPA 8270/625 
EPA 8080/608 

EPA 418.1 
EPA 8280 
EPA 8140 
EPA 8150 (Hod) 
EPA 900.0 
EPA 900.0 
EPA 901.1 

EPA 6010 
EPA 6010 
EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

N/H 

N/H 
N/H 
N/ H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
TBD 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/ H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/ H 
N/H 
N/H 
TBD 
TBD 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
TBD 

N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

tun 

N/H 

N/H 
N/H 
N/H 

TBD 
N/H 
N/H 
N / H  
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 0 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
TBD 

N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N / H  
N/H 
N/H 
N/ H 

t u n  

[ NASP ]U€i1102:T0394: 1' 
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Analy t e Media Method No. A P C DL 

Lead 
Magnes ium 
Manganese 
Mercury 
Nickel 
Selen i um 
Silver 
Sod i um 
Thallium 
Vanadium 
Zinc 

Cyanide 
Sulfide 
TOC 
Hardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 

Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 
Sulfur 
Ignitability 
Cation Exchange Capacity 

Demand 

PH 

Permeability 
Field Parameters 

~ ~ ~~~- 

Notes: S = Soil and/or sediment 

PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

S/W 
S/W 
s/w 
s/v 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/ w 
W 
W 
W 
s/w 
s/w 
s/w 
W 
W 
W 
S 
S 
S 
S 
S 
S 
s/w 
S 

S 

W 
W 
W 
W 

EPA 7421 
EPA 6010 
EPA 6010 
EPA 7471/7470 
EPA 6010 
EPA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 
EPA 90101335.2 
EPA 376.1 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

SM 5210 
EPA 410.4 
EPA 150.1 
ASTM D-2216-80 
ASTM D-422-63 
ASTM D-2015-77 
ASTM D-482 
SW 9020 

EPA 1010 
EPA 9081 

ASTM D-129-64 

ASTM 2430 

150.1 
120.1 
170.1 
EPA 360.1 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
TBD 
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 
TBD 
N/M 
N/M 

75-125 35 

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/M 
N/M 
N/M 
N/M 
N/M 
TBD 
N/M 
N/M 
95% 

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/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
TBD 
N/M 
N/M 
100 

N/M 
mg/kg 

N/M 
N/H 
N/M 
N/M 

U = Groundwater and/or surface water 
N/M = No Modifications from GQAPP 
TBD = To Be Determined * 

With the exception of Total Recoverable Petroleum 
the laboratory screening analyses do not have EPA 

Hydrocarbons and Gross Alpha, 
method numbers. 
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Section 6.0 -- Fieldwork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 7.0 -- Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Modif ications 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 

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 SQAPP. Modifications to 
any other of the analytical procedures are described belov: 

No Modifications 
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Section 10.0 -- Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 6f the GQAPP. Modifications to these procedures are described below: 

No Modifications 

Section 11.0 -- Internal Quality Control Checks 

Internal quality control check procedures are presented in Section 11.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 

‘Section 12.0 -- Perforemnce 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 

[NASP]UH1102:T0394:1 
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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 Used to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GQAPP. Modifications to these procedures 
are described below: 

No Modifications 

Section 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 
GOAPP. 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 bn the following pages. 

To Be Determined 

[NASP]UH1102:T0394:1 
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Section 1.0 -- Title Page 
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Section 3.0 -- Project Summary 

Work Plan Group: B 

Site No.: 12 
Site Name: Scrap Bins 

Site Description: A complete site description and history are presented in 
Sections 2.0 and 3.0 of the attached work plan. 

Phase I -- F i e l d  Screening 
Physical Survey (check all that apply): 

X Overall Physical Reconnaissance - X Habitat/Biota Survey 
X HNu/OVA Surface Emission Survey - Asbestos Survey (in Rubble) 
X Radiation Suqvey - X Hydrologic Assessment 

- 
- 
- 

Geophysical Survey (check all that apply): 
- Electromagnetic Conductivity: 

EM-31 - EH-34 - Seismic Refraction 
- Magnetometry - Seismic Reflection 
- Very Low Frequency 

- Ground Penetrating Radar 
- 

Analytical Screening (check all that apply): 
- Field Analyses: 
- Soil Headspace Analyses: 
- Soil Gas Analyses 
- X Laboratory Analyses: 

PLANNED NUXBW OF SAnPLES 

Surface Water - 
Sediment - 
Soil 
Groundwater - 5 
Duplicates - 

30 - 

3 
Trip Blanks - 
Field Blanks - 
Rinsate Blanks - 
Other - 

Planned 
Planned 

X 
X 
X 

- 
- 
- 
- 
- 
- 
X 
X 
X 

- 
- 
- 

Number of Samples - 
Number of Samples - 

CATEGORIES OF ANALYSES 
Volatile Organic Compounds 
Polynuclear Aromatic Hydrocarbons 
Phenols 
Organophosphorus Pesticides 

Chlorinated Herbicides 
Carbamates 
Pest ic idedPolychlot inated  Biphenyls 
Total Recoverable Hydrocarbons 
Metals 
Gross Alpha 
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Section 3.0 -- Project Summary (Continued) 

Phase I1 -- Characterization 

PIANNBD " B E R  OF SblIPLBs 

11 
5 

- Duplicates - 
Biota: Trip Blanks - 

Surface Water 1 Air 
Sed imen t 

- 
7 - 

1 - 74 Flora - Field Blanks - Soil 
a Fauna - - Groundwater Rinsate Blanks 4 

Preservative 
Blanks 1 - 

CA-RIES OF ANALYSES 
X Pesticides - X Purgeable Aromatics - 

- X Purgeable Halocarbons - X Polychlorinated Biphenyls 
- X Base/Neutral Extractables - X To tal Recoverable Pet roleum 
- X Acid Extractables Eydrocarbons 
- Polynuclear Aromatic 

Hydrocarbons 
X Metals 
- X Cyanide 
- 

Additional analytical categories are identified belov: 

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) 

(water only) 

- X 5-day Biological Oxygen Demand 
- X Chemical Oxygen Demand 

- X Percent Hoisture 
- X Hardness (vater only) 

- x PH 

X BTU Content 
X Ash Content 
- 
- 
- X Total Organic Halogens 

- X Igni tabili ty 
- X Cation Exchange Capacity 

X Sulfur - 
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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 

S i t e  llanager: 
T e a d T a s k  Leader(s): 
Field Support Personnel: 

To Be Determined 

Biographies for those personnel listed above which are not included in the 
GQAPP are included in Appendix A of this document. 

Section 5.0 -- QA/W Objectives for Measurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. 
quantitative analyses are presented in Section 9.0 of the GQAPP. 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. All analytes (including field parameters), sample 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifies any modifications to the 
accuracy ( A ) ,  precision (P), completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GQAPP sections. 

Detection limits for screening and 
Procedures 
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Analy te Hedia Uethod No. A P C DL 

* 
Laboratory Screening Analyses 
Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromi um 
Copper 
Lead 
Nickel 
Silver 
Zinc 
Laboratory Analyses 
TCL Purgeables 
TCL BNAs 
TCL Pesticides d PCBs 
Total Recoverable Petroleum 

Gross Alpha 
Gross Beta 
Gamma Scan 
TAL Metals: 

Hydrocarbons 

Hydrocarbons 

Hydrocarbons 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryl1 ium 
Boron 
Cadmium 
Cal c i um 
Chromium 
Cobalt 
Copper 
Iran 
Lead 
Magnes ium 

s/w 

s/w 
s/v 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
S/U 
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/U 

EPA 8240/624 
EPA 8270/625 
EPA 80801608 

EPA 418.1 
EPA 900.0 
EPA 900.0 
EPA 901.1 

EPA 6010 
EPA 6010 
EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 
EPA 6010 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/U 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/U 
N/H 
N/U 

N/H 
N/H 
TBD 
TBD 

N/U 
N/H 
N/H 
N/ H 
N/H 
N/H 
N/U 
N/H 
N/H 
N/H 
N/H 
N/U 
N/H 
N/H 

N / H  

N/H 
N/H 
u/n 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/U 
N/H 

N/ H 
N/H 
N/H 

N/H 
N/H 
TBD 
TBD 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 

N/H 
N/U 
N/ 
N/U 
N/H 
N/H 
N/ H 
N/H 
N/U 
N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
TBD 
TBD 

N/U 
N/H 
N/ H 
N/H 
N/H 
N/U 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 

N/H 

N/H 

TBD 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N ~ H  

N/H 
N/H 

N/H a 
N/H 
TBD 
TBD 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
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Analyte Media Method No. A P C DL 

Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
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 
Sulfur 
Ignitability 
Cation Exchange Capacity 

Demand 

F i e l d  Parameters 

PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

s/w 
S/W 
s/u 
s/w 
s/ w 
s/w 
s/u 
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 

W 
W 
W 
W 

EPA 6010 
EPA 7471/7470 
EPA 6010 
EPA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 
EPA 90101335.2 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

SM 5210 
FPA 410.4 
EPA 150.1 
ASTM D-2216-80 
ASTM D-422-63 
ASTM D-2015-77 
ASTM D-482 
SW 9020 

EPA 1010 
EPA 9081 

ASTM D-129-64 

150.1 
120.1 
170.1 
EPA 360.1 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
TBD 
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/M 
N/M 
N/M 
N/M 
N/M 
N/M 
TBD 
N/M 
N/M 

75-125 35 

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/M 
N/M 
N/M 

N/M 
N/M 
N/M 
TBD 
N/M 
N/M 
95% 

'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/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
TBD 
N/M 
N/M 
100 

mg/kg 

N/M 
N/M 
N/M 
N/H 

Notes: S = Soil and/or sediment 
U = Groundwater and/or surface water 
N/M = No Modifications from GQAPP 
TBD = To Be Determined * 

With the exception of Total Recoverable Petroleum Hydrocarbons and Gross Alpha, 
the laboratory screening analyses do not have EPA method numbers. 

[NASP]UH1102:T0394:2 
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Section 6.0 -- Fieldvork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Uodifications to these procedures are described below: 

No Modifications 

Section 7.0 -- Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Hodifications to these procedures are described below: 

No Modifications 

Section 8.0 -- Calibration Procedures and Frequency 

Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. Modifications to these procedures are described belov: 

No Modifications 

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 SQAPP. Modifications to 

any other of the analytical procedures are described below: 

No Modifications 
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Section 10.0 -- Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 

10.0 of the GQAPP. Modifications to these procedures are described below: 

No Modifications 

Section 11.0 -- Internal Quality Control Checks 

Internal quality control check procedures are presented in Section 11.0 of the 
GQAPP. Modifications to these procedures are described below: 

No 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/Da te 

To Be Determined 
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Section 13.0 -- Preventive Maintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described belov: 

No Hodifications 

Section 14.0 -- Procedures Used to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GQAPP. Modifications to these procedures 
are described below: 

No Modifications 

Section 15.0 -- Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GQAPP. 
Hodifications to these procedures are described belov: 

No Hodifications 

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 belov: 

No Hodifications 

[NASP]UH1102:T0394:2 
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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 

[NASP]UH1102:T0394:2 
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Section 3.0 -- Project Summary 

Work Plan Group: B 

Site No.: . 26 
Site Name: 
Site Description: 

Supply Department Outside Storage 
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 HabitatIBiota Survey 

X HNu/OVA Surface Emission Survey - Asbestos Survey (in Rubble) - 
Radiation Survey - X Hydrologic Assessment - 

Geophysical Survey (check all that apply) : 
- X Electromagnetic Conductivity: - Ground Penetrating Radar 

X EM-31 X EM-34 - - 
- X Magnetometry 
- Very Low Frequency 

Seismic Refraction 
Seismic Reflection - 

Analytical Screening (check all that apply): 
- Field Analyses: 
- Soil Headspace Analyses: Planned Number of Samples - 
- Soil Gas Analyses : Planned Number of Samples - 
- X Laboratory Analyses: 

PLANNBD " B E R  OF W L B S  CATEGORIES OF ANALYSES 
Surface Water - - X Volatile Organic Compounds 
Sediment - - X Polynuclear Aromatic Hydrocarbons 
Soil 
Groundwater 

X Phenols - 15 - 
3 - Organophosphorus Pesticides 
2 - Chlorinated Herbicides 
- 

Duplicates - 
Carbamates - - Trip Blanks 

Field Blanks - - X Pesticides/Polychlorinated Biphenyls 
Rinsate Blanks - - X Total Recoverable Eiydrocarbons 
Other X Metals - - 

- Gross Alpha 
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Section 3.0 -- Project Summary (Continued) 

Phase I1 -- Characterization 

- Surface Water . Air 
Sed i men t 

44 Flora Soil 
Groundwater - 5 Fauna 

- 
Biota: - 

- - 
- 

5 Duplicates - 
Trip Blanks - 2 
Field Blanks - 1 
Rinsate Blanks 2 
Preservative 

1 Blanks 

- 

- 
CATEGORIES OF ANALYSES 

- X Purgeable Aromatics - X Eerbicides 
L_ X Purgeable Halocarbons - X Pesticides 
L_ X Base/Neutral Extractables - X Polychlorinated Biphenyls 
- X Acid Extractables - X Total Recoverable Petroleum 
- Polynuclear Aromatic Eydrocar bons 

X Metals Aydrocar bons - 

- X Organophosphorus Pesticides - 
X Dioxins - X Cyanide 

X Sulfide 
- 

Additional analytical categories are identified below: 

- X Gross Alpha 
X Gross Beta 
X Gamma Scan 
- 
- 
- X Total Organic Carbon 
- X Hardness (water only), 
- X Alkalinity 
- X Total Suspended Solids 

- X Total Kjeldahl Nitrogen 
- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

- X Dissolved Oxygen (in field) 

(water only) 

[ NASP ] uI11102 : T0394: 3 

X 5-day Biological Oxygen Demand 
X Chemical Oxygen Demand 
- 
- 
- x PE 
- X Percent Moisture 
- X Grain Size 
- X BTU Content 

X Ash Content 
- X Total Organic Halogens 

- X Ignitability 
- X Cation Exchange Capacity 

- 

X Sulfur - 

X Sulfide - 
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Section 4.0 - Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. 
are listed below: 

Site-specific designated personnel and their responsibilities 

Site llanager: 
TedTask 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 -- W/QC Objectives for Measurement 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 
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Analyte Media Method No. A P C DL 

Laboratory Screening ~ y s e s *  

V o l a t i l e  Organic C o m p o u n d s  
Polynuclear Aromatic 

Pes t i c ides  
Polychlorinated Biphenyls 
Total R e c o v e r a b l e  P e t r o l e u m  

Phenols 
A r s e n i c  
Cadmium 
C h r o m i u m  
Copper 
Lead 
N i c k e l  
S i lver  
Zinc 
Iaboratory Analyses 
TCL Purgeables + xylene 
TCL B N A s  
TCL Pesticides 6 PCBs 
Tota l  R e c o v e r a b l e  P e t r o l e u m  

D i o x i n s  
O r g a n o p h o s p h o r u s  Pesticides 
Et rb ic ides  
Gross A l p h a  
Gross Beta 
Gamra scan 

H y d r o c a r b o n s  

Eydrocarbons 

Eydrocarbons 

TAL, H e t a l s :  
A l u m i n u m  
A n t i m o n y  
Arsenic 
B a r i u m  
Beryl 1 i u m  
Boron 
C a d m i u m  
C a l c i u m  
C h r o m i u m  
Cobalt 
Copper 
I ron  

s/u 

s/u 
s/u 
s/u 

s/v 
s/v 
s/v 
s/u 
s/u 
s/v 
s/u 
s/u 
s/u 
s/u 

s/u 
s/u 
s/u 

s/v 
s/u 
s/u 
s/v 
s/u 
s/u 
s/u 

s/u 
s/u 
s/v 
s/u 
s/v 
s/u 
s/v 
s/u 
s/v 
s/v 
s/v 
s/v 

N/H 
N/ H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/ H 
N/ H 
N/H 

EPA 82401624 N/H 
E P A  82701625 N/H 
E P A  80801608 N/H 

E P A  418.1 N/ H 
E P A  8280 N/H 
E P A  8140 N/H 
E P A  8150 ( H o d ) / 5 0 9 B  N/H 
E P A  900.0 N/H 
E P A  900.0 T B D  
E P A  901.1 T B D  

EPA 6010 
EPA 6010 
E P A  7060 
E P A  6010 
E P A  6010 
E P A  6010 
E P A  6010 
E P A  6010 
E P A  6010 
E P A  6010 
E P A  6010 
E P A  6010 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H’ 
N/H 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
T B D  
T B D  

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/ H 
N/H 

N/ l l  
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
T B D  
T B D  

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 

N/ll  
N/H 
N/H 

TBD 
N/H 
N/H 
N/H 
N/H 
N/ H 
N/H 
N/H 
N/H 
N/H 

N/H 

E:: 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
TBD 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/ H 
N/H 
N/H 
N/ H 
N/H 
N/U 
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Analyte Xedia Xethod No. A P C DL 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thalli um 
Vanadium 
Zinc 

Cyanide 
Sulfide 
TOC 
Hardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 
PH 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 
Sulfur 
Ignitability 
Cation Exchange Capacity 

Demand 

Field Parameters 
PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

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 
W 
S 
S 
S 
S 
S 
S 
S/W 
S 

W 
W 
W 
W 

EPA 7421 
EPA 6010 
EPA 6010 
EPA 7471/7470 
EPA 6010 
EPA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 
EPA 9010/335.2 
EPA 376.1 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

SM 5210 
EPA 410.4 
EPA 150.1 
ASTM D-2216-80 
ASTH D-422-63 
ASTM D-2015-77 
ASTM D-482 
SW 9020 

EPA 1010 
EPA 9081 

ASTM D-129-64 

150.1 
120.1 
170.1 
EPA 360.1 

~ 

N/M N/M N/M 
N/M .N/M N/M 
N/H N/M N/M 
N/M N/H N/M 
N/M N/M N/H 
N/M N/M N/H 
N/M N/M N/M 
N/H N/M N/H 
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/H 
N/M N/M N/M 
N/M N/M N/H 
N/M N/M N/M 
N/M N/M N/H 
N/H N/H N/H 
N/M N/M N/H 

N/M N/M N/M 
N/M N/H N/H 
N/M N/M N/M 
N/M N/H N/M 
N/M N/M N/M 
N/M N/H N/M 
N/M N/M N/M 
TBD TBD TBD 
N/M N/H N/M 
N/M N/H N/H 
75-125 35 95% 

N/M N/M N/M 
N/M N/M N/H 
N/M N/M N/H 
N/H N/M N/M 

-~ 

N/M 
N/M 
N/H 
N/M 
N/M 
N/H 
N/M 
N/H 
N/H 
N/ M 
N/M 
N/H 
N/H 
N/H 
N/M 
N/M 
N/ M 
N/M 
N/H 
N/H 

N/H 
N/M 
N/M 
N/M 
N/M 
N/M 
N/ M 
TBD 
N/M 
N/M 
100 
mg/kg 

N/M 
N/H 
N/H 
N/H 

Notes: S = Soil and/or sediment 
W = Groundwater and/or surface water 
N/M = No Modifications from GOAPP 
TBD P To Be Determined * 

With the exception of Total Recoverable Petroleum Hydrocarbons and Gross Alpha, 
the laboratory screening analyses do not have EPA method numbers. 
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Section 6.0 -- Pieldvork 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 

Section 7.0 - Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Modifications to these procedures are described belov: 

No 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 

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 SQAPP. 
any other of the analytical procedures are described below: 

Modifications to 

No Modifications 
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Section 10.0 -- Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 of the GQAPP. Modifications to these procedures are described below: 

No Modifications 

Section 11.0 -- Internal Quality Control Checks 

Internal quality control check procedures are presented in Section 11.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 

Section 12.0 -- Performance and Systeh 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: 

Description 

To Be Determined 
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Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described belov: 

No Modifications 

Section 14.0 -- Procedures 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. Modifications to these procedures 
are described belov: 

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 belov: 

No Hodifications 

Section 16.0 -- Quality Assurance Reports to hmgement 

Qwlity assurance report procedures are presented in Section 16.0 of the 
GQAPP. Hodifications to these procedures are described belov: 

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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"BREATENED AND BNDANGERED FLORA AND FAUNA 
ASSOCIATED WITH NAS PENSACOWL 

c- 1 
[Bold items enclosed in brackets denote 
changes to the last version of document] 



b status 

sciontific Ram. 
Bas. 

c o u o n  Nan. status. Habitat 

?I- 

Aciponsoc oxyrhynchus 

Auocrypta asproll. 

Ethoostora histrio 

Fundulus jonkinsi 

Lopisostous spatula 

Moxostoma carinatum 

IlltpBIBUIIS M D  PIPTILES 

Alligator mississippionsis 

Carotta carotta carotta 

Chelonia mydas mydas 

Dorrocholys coriacoa 

Drymarchon corais coupoci 

Erotmocholys imbricata 

Oophorus polyphomus 

O r  aptomys pulch ra 

Lopidocliolys k.lpi 

Ran. aroolata aosopus 

Macroclomys to~mincki 

--- 

- 

Atlantic sturgoon 

CVSt.1 dartOK 

Harloquin dartor 

Salt marsh topminnow 

Alligator gar 

Rivor rodhorso 

Amrican alligator 

Loggorhoad turtlo 

Groon t u r t l o  

Loathorback turtlo 

Eastorn indigo m a k o  

Hawksbill turtlo 

Gophor tortoiso 

Alabama nap turtlo 

Atlantic ridloy turtlo 

rlorida qophoc frog 

Alligator snapping 
turtl. 

M 

u 

u 

P 

U 

U 

R 

M? 

M? 

M 

P 

n? 

P 

u 

n? 

P 

SR 

ssc 

T 

ssc 

SSC 

SSC 

ssc 

ssc 

T 

E 

E 

T 

E 

SSC 

ssc 

E 

ssc 

ssc 

u R 2  

u R 2  

TlS/A) 

T 

E 

E 

T 

E 

UR 1 

E 

u R 2  

U R Z  

Gulf coast, 08tuarino 

?rash wator 

?rash wator 

Salt, frosh, brackish watocs 

Brackish, frosh, salt uatoc 

Frosh uator 

S W ~ D ~ S ,  marshos, ponds 

narino, coastal 

Harino, coastal 

Harino, coastal 

Opon aroas noar wator 

narino, coastal 

Sandy coastal plains 

SWampS, SttOArS, rarshos, ponds 

Marino, coastal 

Sand hill couunitios 

Swamps, rarshos, ponds 
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)I-r 

b d  a \  Statu. 
D 
0 Baa. I G M C  usms cr sciontific 1a.0 Common Namo status. (or IDA) Habitat 
0 

b 

r - b  
HaIUaLs 

nuatola viaon lutonaia -- 

Trichochua unatua 
l a t i r o a t r r  

Florida mink 

Pocdido Koy boach 
mu.. 

Woat Indian unatoo n 

Charadriua molodua 

Charadciua aloxandrinua 

Dondroida dominica 
atodda r d- 

Dondroica kirtlandii 

Uaomatopua palliatua 

cqrotta rutoacons 

cqrott. ca0rul.a 

Cqrotta thula 

Qrua canademis pratonaia 

Falco poroqrinua tundriua 

Falco aparvoriua paulua 

Haliaoop~a loucocophalua 

Pandion haliaotua 

Polocanua occidontalia 

- 
- 
- 

Pipinq plovor 

snowy plovor 

Stoddard'a yollow 
throatod warblor 

I(irt1and'a warblor 

Amorican oyatorcatchor 

Roddiah oqtot 

Littlo bluo horon 

Snowy oqrot 

Florida aandhill crano 

Arctic porogcino falcon 

Southoaatorn koatrol 

Bald o a g h  

Oaproy 

Brown polican 

P 

P 

P-u 

U 

U 

P-u 

P-u 

P-u 

U 

n 

R 

P-u 

R 

1 

T 

E 

T 

T 

E 

ssc 

ssc 

ssc 

ssc 

T 

C 

T 

T 

ssc 

ssc 

l m 2  

E 

E 

T 

u 1 2  

l m 2  

Torroatrirl habitat. 

Boach dunoa 

Atlantic and Qulf coaata 

00.11, dry, aandy boachoa 

Opon, dry, aandy boachoa 

Woodod habitata 

E 

UR 2 

Woodod habitat. 

Coaatal habitat. 

Froahwator/coAatal uotlanda 

Froahwator/coaatal wotlanda 

Frorhwator/coastal wotlanda 

Croahwator wotlanda 

T Wintora on coaata 

u 1 2  Opon pin. foroata, cloarinqa 

t Pin. foroata/coaatal habitat 

n0.r wator 

AC ManprOvo trooa, coaata 
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a 

common Ram. Habitat 

Picoidos boroalis 

Vormivora baChBAIIi1 

CaBpOphihS principalir 

Sterna antillarm 

nyctoria amoricana 

Rostrhamus sociabilis 

- 

IUVERTEBlUUES 

copris gophori 

Chrysopsis gossypina 
cruiseana 

DrOSOrA intormodia 

Epigaoa ropons 

KahiA 1AtifOliA 

Lilaoopsis carolinonsir 

Lilium iridollao - 
Pinguicula planitolia 

~olyqonolla racrophylla 

Rhododondron austrinum 

Rbd-cockadod woodpockor 

Bachunn'r warblor 

Ivory-billed woodpockor 

Loast tbrn 

Wood stork 

Snail kit. 

Scarab bootlo 

Cruise's goldon-astor 

Spoon-loavod sundow 

Trailing arbutus 

Mountain laurol 

Carolina lilaoopsis 

Panhandlo lily 

Chapman ' s butt rwo r t  

L~rgo-loaved jointwood 

Orange aralea 

P-u 

U 

U 

U 

U 

U 

P 

P 

R 

U 

U 

R 

U 

U 

R 

U 

E 

E 

RE 

T 

E 

E 

E 

u R 2  

UR 1 

u R 2  

UR 2 

UR 2 

UR 1 

u R 5  

Cavity nosts/old pin. stands 

Woodod habitata 

Woodod habitats 

Coastal habitats 

Froshwator/coastal wotlande 

FroShWAtor/COaStA~ wetlands 

Associatod w/gopher tortoiso 

COAStAl dunes 

Aquatic habitats 

Dry, acid, sandy soil 

Rich, moist, shady woods 

Black, mucky soils 

Sand pino-oak scrub 

Hoist, woody habitats 

14~lOASPJUH1102:T0394/ld83/2 
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T a l a  C (Coat.) 

Sciontific Namo c o n o n  ~ a m o  

b statu. 

Bas. FWW?C US- 
status. (or FDA1 Habitat 

Sarracenia loucophylla whito-top pitchorplant R E Opon acid bops 

Parraconia swaot pitchorplant u E M 2  Acid boqs/slash pin. woods 

Stowartia malacodnodron Silky camollia U E Slopor o t  woodod savinos 

14IIUSPIUW1102:T0394/laa3/2 

Koy : 

'Status Of 8 p O C i O s  on tho Ius POnSaCOh facility: 
1 = Rosidont. 
n = Migrant. 
SI = suspoctod rosidont. 
P = Possiblo rosidmnt duo to availablo habitat; survoy roquirod. 
U = Unknown, survoy roquirod. 
N/A = Not oxpoctod to occur on tho AAI Ponsacola facility. 

bst.to 
E 
T 
T(S/A 
AC 
u R 1  

u R 2  
u R 5  

FDA 

and Codoral status: 
= Endangorod. 
= Thcoatonod. - Throatonod duo to similarity in appoaranco. 
= Aqoncy concorn; not currontly liatod or a candidato for listinq. 
= Undor roviow for Codoral listing with substantial ovidonco indicating at loast somo dogroo of bioloqical vulnorability and/or 

= Undor roviow, insufficiont biological data availablo. 
= Candidat. spocios but tala bas provon to bo mor. widorproad than proviously boliovod and/or thoso rpacios that aro not subjoct to 

throat. 

any idontifiablo throat. 
Florida Dopartmont of Aqriculturo. 

M P W C  - florid. Q a ~ o  and Frosbuator fisb Commission. 
U S m  - U.S. Fish and wildliro Sorvico. 

Sourco: Ecology and Environmont, Inc., 1992 aftor Florida Natural Aroas Invontory 1966. 
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14.2 Phase 11--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 Sites 11, 12, and 26 will involve the 
collection of soil and groundwater samples. 
shallow monitoring wells will be installed. Air sampling will be 
conducted only if warranted by the results of Phase I efforts. In 
addition, limited aquifer testing will be performed. 

Additional permanent, 

Surface water and sediment samples collected from Bayou Grande in areas 
adjacent to these sites are addressed in the work plan for Site 30, 
Phases I and 11. 

The analytical requirements for Phase I1 samples are provided in Table 
14-2. 

During the Phase I1 investigations of Sites 11 and 26, which are covered 
by RCRA requirements, at least one sample per contaminated medium will 
also be analyzed for Appendix IX parameters (40 CFR, Part 2 6 4 ) .  These 
samples will be collected from the area of highest 
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l o .  of Dupli- Trip tiold Rinaato Proaorvat YO . Analytic.& 
-diu. Sarglor catos Blanks' Blanks Blanks Blank. ' Total SULtOC e 

Soil 15 2 1 1 1 1 21 A 
( 6 1  C 

Groundvator 5 1 1 m 1 m 8 A 
( 4 )  B 

29(10) TOTAL 20 3 2 1 2 1 

s m  i z  

No. of Dupli- Trip tiold Rinsato Pr*S.rva iv. Analyti5.1 
-diu. Sargloa catoa Blank:. Blank. Blank. Blank. Total Suit.c' 

Soil 25 2 1 1 1 

Qrouadvator 4 1 1 1111 1 

1 31 A 
(101 C 

m 7 A 
(1) B 

TOTAL 29 3 2 1 2 1 3 8 ( 1 1 )  

Soil 10 1 1 1 1 1 15  A 
( 1 0 )  C 

Oroundvator 3 1 1 1111 1 

Sodiwnt 

m 6 A 
(1) B 

1 1 1111 m IIR UR 2 A 
(11 C 

TOTAL 14 3 2 1 2 1 23(12) 

14~l~P]uH1102:?0391/173/11 
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‘Trip blanks will bo analyzod f o r  Tarqot Compound List (TCL) volatilo organic compounds only. 

bProsorvativo blanks will bo analyzod f o r  TCL volatilo organic compounds, total rocovorablo 
hydrocarbons, dissolvod TCL metals, and cyanide. 

cC’Analytical suit. dosignations aro as follows: 

A = TCL volatilo organic compounds plus xylono and kotonos 
oxtractablo organic conpounds, TCL posticidos and PCBs 
notal8 (total [L.o., unfiltorodl, and disaolvod [ i . o  ., 
organic carbon, hardness (water only), and alkalinity 

TCL baso/noutral and acid 
total cocovorablo hydrocarbons, TCL 

ailliporo-filtorodl~, cyanido, total 
wator only). 

B = total suspondod solids, total Kjoldahl nitrogon, amnonia nitrogon, orthophorphato 
phosphorus, dissolvod oxygon fin fiold), 5-day biological oxygen demand (BOD5), and chorical 
oxygon domand (COD). 

C I pH, alkalinity, prrcont moisturo, grain sizo, BTU contont. ash contont, total organic 
halogons, sulfur, ignitability, and cation oxchango capacity. 

dspocific constituonts oncompassod by the various chomical groups includod within tho abovo-listod 
analytical suitos arm idrntifiod in Tab108 9-5 through 9-13 of tho Gonoric Quality Assuranco 
Pro joct Plan. 

Tho number of samplos shown in paronthosos will bo analyzed for tho additional paramotors 
indicatod. 

IOR .I Not roquirod. 

. 
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contamination for each medium as determined during the Phase I 
investigation. 
on the extent of contamination detected. 

Additional Appendix IX samples may be required depending 

14.2.1 Biota Sampling 
The need for formal biological sampling will be based on the results of 
the Phase I habitatlbiota survey and analytical screening results. 
If biological sampling is required, a separate biological sampling plan 
will be prepared which outlines sample locations, sampling 
methodologies, analytical parameters, etc. 

14.2.2 Soil Sampling 
Soil samples will be collected from the tentative locations shown in 
Figure 14-2. 
following composite intervals; surface to 0.5 feet, 0.5 to 2.5 feet, and 
every 2.5 feet thereafter to the vater table or to a maximum of 10 feet. 
Samples deeper than 10 feet will be collected only if deeper 
contamination is indicated during Phase I. 

At each location, samples will be collected from the 

€‘OK planning purposes, three soil samples are assumed at each soil 
boring location for Site 11 and five samples at each location for Sites 
12 and 26. Assuming ten locations in Phase I1 (5 on Site 11, 3 on Site 
12, and 2 on Site 26), a total of 50 soil samples is tentatively 
projected . 

The soil samples will be collected using a split-spoon sampling device 
or with hand operated bucket augers. All sampling, compositing, and 
lithologic logging will be performed in accordance with Section 6.6 of 
the GQAPP. 
with Section 6.10 of the GQAPP. 

Equipment decontamination will be performed in accordance 

14.2.3 
The actual number and locations for monitoring wells to be installed in 
Phase I1 will be determined based on Phase I findings. For planning 
purposes, the number of permanent shallow monitoring wells to be 

Shallov Monitoring Vel1 Installation and Developrent 
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SCALE 
0 100 200 400 600 FEET ' 

KEY: 

Figure 14-2 TENTATIVE SOIL BORING AND SHALLOW MONITORING WELL 
LOCATIONS, SITES 11,12, AND 26 - PHASE X 
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installed is ten (4 on Site 11, 3 on Site 12, and 3 on Site 26). As a 
measure to investigate the potential €or groundwater contamination by 
"sinker" solvents, one well will also be installed to greater depth 
during Phase I1 at Site 11. For planning purposes, a completion depth 
of 40 feet is assumed. The intermediate-depth monitoring well will be 
clustered with a shallow monitoring well in order to enable 
determination of vertical hydraulic gradient. 

Tentative shallow monitoring well locations are shovn in Figure 14-2 all 
shallow wells will be constructed of two-inch PVC, and bracket the water 
table with 10 feet of screen. 
at Site 11 and 25-foot-deep wells at Sites 12 and 26. 
installed utilizing hollow-stem auger techniques and in accordance with 
Sections 6.7 and 6.10 of the GQAPP. 

Fifteen-foot-deep wells are anticipated 
The wells will be 

Depending on the results obtained during Phase I, the delineation of the 
extent of shallow groundwater contamination MY be possible during Phase 
I1 by the installation of a few monitoring wells in addition to the 
number proposed. When and where possible and/or practical, additional 
monitoring wells will be installed during Phase I1 in order to expedite 
the overall investigation schedule. 

14.2.4 Groundvater Sampling 
Groundwater samples will be collected from the estimated 12 newly 
installed permanent vells at the locations shown on Figure 14-2. 
purging and sampling of wells will be conducted in accordance with 
Sections 6.8 and 6.10 of the GQAPP. 

The 

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. 

Limited aquifer testing will be conducted on all newly installed and 
existing monitoring wells. 
short-duration specific capacity tests during development of the newly 
installed monitoring wells and slug or specific capacity tests on the 

These will consist primarily of performing. 
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existing monitoring wells. Specific capacity and slug tests are . 

particularly useful for deriving first estimates of aquifer hydraulic 
properties (i.e., hydraulic conductivi,ty, transmissivity). 

The advantages of conducting specific capacity tests in conjunction with 
well development is that the test itself does not generate additional 
potentially contaminated water which requires disposal. Slug testing 
does not generate any potentially contaminated water. 
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 Sediment Sampling 
One sediment sample is tentatively proposed to be collected from the 
storm drain at Site 12, as shown on Figure 14-2. The sediment sample 
will be collected in accordance with Section 6.9.2 of the GQAPP and the 
analytical requirements are shown in Table 14-2. 

14.2.7 Air Sampling 
The need for formal air sampling will be based on the findings of the 
Phase I surface emissions survey and particulate air sampling, and the 
Phase I shallow soil sampling. 
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