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1. INTRODUClTON 

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 Vaterfront Sediments Site (Site 
2), Magazine Point Rubble Disposal Area (Site 131, and the Dredge Spoil 
Pill Area (Site 14), 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 the sampling and 
analytical efforts during subsequent phases of the investigation. 
I1 (Characterization) is directed toward the formal confirmation and 
quantification of the full spectrum of site contaminants (if any), 
thereby allowing determination of whether further investigation is 
warranted. Thus, the necessity of implementing phases I11 and IV 
(Extent Delineation) will be dependent on the results of phases I and 
11. Phases I11 and IV, if required, will be directed not only toward 
fully identifying the horizontal and vertical extents of contamination, 
but also toward providing the quantitative data base necessary to 
support the screening and evaluation of potential remedial alternatives. 
The main objectives/advantages of this phased approach are as follows: 

Phase 

1-1 
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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 alloving non-contaminated sites to be 
eliminated from the program in the lost environaentally sound, 
cost-effective, and timely manner possible; 

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

turn, allovs critical parameters necessary to the evaluation of 
these alternatives to be incorporated. into the analytical program 
in later phases of the investigation. 

o Early screening of potential remedial alternatives, vhich, in 

It is anticipated that some of the NAS Pensacola sites m y  not require 
investigation beyond Phase I1 and hence vAll comprise Contanination 
Assessment-type investigations. On the other hand, sites vhich have 
documented contamination vi11 likely require the additional phases of 
vork, and hence vi11 comprise a full-scale Comprehensive, Environmental 
Response, Compensation, and Liability Act (CERCLA) Remedial Investiga- 
tion/Feasibility Study (RIIPS). For siaplicity, the investigations for 
all NAS Pensacola sites will be referred to as Contamination Assessment/ 
Remedial Activities Investigations. The final results of site investi- 
gations that do not require study beyond Phase I1 vi11 be incorporated 
into 8 Contamination Assessment Report. If appropriate, these sites 
vi11 be recommended for No Further Action. The final results of site 
investigations that require vork beyond Phase I1 vi11 be incorporated 
into a Remedial Investigation Report, vhich vi11 provide all the 
information necessary for the development and completion of a 
Feasibility Study. 

Sites 13 and 14 and their surrounding vicinities likely do not contain 
potentially hazardous materials and contamination. Consequently, it is 
probable that the scope-of-vork at these sites will not encompass a 
full-scale RI/PS effort. Site 2, hovever, has been found to contain 
potentially hazardous materials. Consequently, it is probable that the 
scope-of-vork at this site vi11 encompass a full-scale RI/FS effort. 

- .  

1-2 
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2. SITE DESCRIPTION 

The Naval Air Station (NAS) Pensacola facility occupies approximately 
5,589 acres on a peninsula in southern Escarnbia County, five miles 
southwest of the City of Pensacola. This peninsula is bounded on the 
north by Bayou Grande and on the east and south by Pensacola Bay. 

Three sites, each along the Pensacola Bay waterfront of NAS Pensacola, 
have been considered as one group in this workplan package (see Figure 
2-1). 
workplan sections as described below. 

These three sites will be considered separately in each of the 

. 2 . 1  Site 13 - Hagazine Point Rubble Disposal Site 
The'Magazine Point Rubble Disposal Site (Site 13) is located on the east 
side of a north to south-oriented peninsula on the eastern border of NAS 
Pensacola. Site 13 extends north from the northeast corner of Chevalier 
Field along Pensacola Bay to Magazine Point (see Figures 2-1 and 2-2). 
The site covers approximately half of the land on the northern portion 
of the peninsula. The southern end of the site extends west from the 
waterfront to the edge of Chevalier Field. 
topographic relief, even after years of building material disposal, and 
there are no surface water bodies or monitoring wells found on site. 

The site has little 

A road that traverses the entire length of the site is clay-surfaced 
except for the southern portion which is paved. 
undeveloped and covered primarily by shrubs and small stands of 
deciduous and pine trees. 
the unpaved road. 

The rest of the site is 

Soils are primarily sands with packed clay on 

. 

2-1 
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There are several sites located in the vicinity of Site 13. 
the Dredge Spoil Fill area, is located approximately 200 feet fro. the 
southernmost extent of Site 13. 
of the Industrial Wastewater Treatment Plant (IVTP) include: Site 
32--IVTP Sludge Drying Beds, Site 33--1UTP Ponds, and Site 
35--Hiscellaneous IVTP SVlllls, are located approximately 200 to 300 feet 
vest of Site 13, and north of Chevalier Field. Site 11, the North 
Chevalier Field disposal area, is located approximately 1,OOO feet to 
the vest of Site 13, along the vaterfront of Bayou Grande. 

Site 14, 

The sites vhich are identified as part 

2.2 
The Dredge Spoil Fill Area (Site 14) lies along the vaterfront east of 
Chevalier Field approximately 200 feet south of the southern edge of 
Site 13 (see Figures 2-1 and 2-3). 
by Pensacola Bay. The site area vas created by the dredging activities 
conducted in the late 1970s to create an aircraft carrier turning basin 
and port. Since this area of land vas created by dredge spoil materials 
from the Bay, it is considered state-owned land and not Navy property 
(Naval Energy and Environmental Support Activity [NEESA] 1983). 

Site 14 - Dredge Spoil Pill Area 

The east side of Site 14 is bordered 

There are no buildings, monitoring vellr, or paved areas found on site. 
Tvo major depressions are found vithin the site, one in the northern 
area and a larger one along the southern edge of the site (see Figure 
2-3). 
disposal of dredge material to control runoff during spoil discharge. 
These depressions have acted, to SOH degree? as settling basins :*ir 

turbid runoff associated vith dredging activities. Grassy vegetation 
currently occupies the bottom of each depression. 
around these depressions are approximately 10 feet above .can tea level 
(HSL) . 

It is speculated that these depressions were created during the 

I 

The spoil areas 

2.3 Site 2 - Waterfront Sediment Site 
The Vaterfront Sediment Site (Site 2) is located on the southeastern 
corner of the NAS Pensacola facility (see Figures 2-1 and 2-4). 
site is the area of nearshore sediment .long the vaterfront, adjacent to 
the base of the storm sever outfalls. These outfalls range in size from 

This 

&j50591 2 -4 
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6 to 36 inches in diameter and emptied hazardous wastes into Pensacola 
Bay from approximately 1935 to 1973 (NfiESA 1983). 
located from Building 632 east past the dock for the USS Lexington and 
north to the waste water treatment plant discharge outfalls (Figure 

The outfalls are 

2-4 ) .  

An extensive concrete levee has been constructed along the southeastern 
portion of the base that extends underwater into Pensacola Bay. 
levee was constructed to protect the NAS facility perimeter from wave 
action associated with the bay. 
4 feet high built on top of a concrete platform which covers the Bay 
bottom and extends out into the subtidal zone of the Bay. 
outlets are located along the vertical seawall (see Figure 2-4) and 

. empty an unknown amount of storm water runoff into Pensacola Bay 
(Geraghty and Miller [G 6 MI 1986). 

The 

It consists of a vertical seawall 3 to 

Storm sewer 

The nearshore sediments have been described in a Gulf Eomeporting study 
conducted by the Navy for facility expansion in 1986 (Navy 1986). 
Although few sediment samples were taken immediately offshore from the 
NAS facility, other Bay studies have found the bottom to consist of fine 
sands to a depth of 30 feet and from 30 feet to the deepest portions of 
the shipping channel, the sediments range from silty sands to fine muds 
(Navy 1986). 

Five hundred feet to the north of Site 2 lies Site 18--PCB Spill Area, 
and approximately 500 feet to the northeast, along the berthing pier, 
lies Site 20--Pier Pipe Leak. 
westernmost storm sewer outfall lie Site 21--Sludge at the Fuel Tanks, 
and Site 28--the Transformer Accident. 

Approximately 1,000 feet west of the 

2-7 
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3. SITE EISTORY 

3.1 
Site 13 was used for the deposition of clean fill materials for an 
unknown period of time. 
consist of building rubble, bricks, metal, concrete, and wood. 
Materials were primarily disposed from the clay road east to the 
waterfront and in some places in the water close to shore. 
known how many cubic yards of the material were disposed on site. 
According to the IAS completed by the Navy, no hazardous wastes were 
disposed on this site (NEESA 1983). 

Site 13 - w i n e  Point Rubble Disposal Site 

Most of the materials disposed at this site 

It is not 

- 

3.2 
As discussed in Section 2, Site 14 was created by disposing dredge 
material from Pensacola Bay along the shorefront east of Chevalier 
Field. This area of land was at one time the site of state-owned 
submerged lands and is presently not considered Navy property. 
material was disposed between 1975 and 1977 from dredging operations for 
the aircraft carrier turning basin (NEESA 1983). Contaminants that may 
be found in the dredge material are unknown. It is probable that 
whatever compounds were present in the marine sediments offsore of NAS 
Pensacola are still present in these dredge sediments. 

Site 14 - Dredge Spoil Pill Area 

Dredge 

3.3 Site 2 - Waterfront Sediment Site 
Beginning in 1939, untreated industrial wastes from the Naval Aviation 
Depot (NADEP) and the Naval Air Rework Facilities (NARF) operations vere 
discharged directly into Pensacola Bay. 
untreated waste consisting of paint, paint solvents and thinners, 
ketones, trichloroethylene, Alodine, mercury, radium paint, and 
concentrated plating wastes (primarily chromium, cadmium, lead, .nickel, 

At least 83 million gallons of 

3-1 
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and cyanide) vere disposed into the Bay until 1973 vhen the IUTP vas put 
into operation (G 6 H 1984). 

Environmental studies of Site 2 vere first conducted under the direction 
of the Navy Assessment and Control of Installation Pollutants (NACIP) 
Department (NEESA 1983). During this study, sediment suples vere 
collected and analyzed vith EP toxicity rethods (see Table 3-1 for 
analytical results). 
million [pp.]) and chromium (8 ppl) vere detected in ne8rshore sdi- 
mats. 
methods approved by the Florida Department of Environmental Regulation 
(PDER; Schropp and Vindom 1988). PDER has developed a tvo-acid diges- 
tion protocol as a first step in an atomic absorption technique for 
analyzing total metals concentrations in marine sediments (essentially 
modified U.S. Environmental Protection Agency [EPA] SV 846 methods). 
Results are then compared to a set of background data to determine 
vhether the concentration of certain metals is elevated in the 
sediments . 

Elevated levels of lead (11 and 5 parts per 

Methodologies for these studies did not utilize the current 

A study conducted in 1984 by Thompson Engineering and Testing, Inc. 
(TET) collected four sediment samples along the four edges of the 
turning basin (see Figure 3-1) and analyzed then for sediaent grain 
size, retals, polychlorinated biphenyls (PCBs), and other organic 
compounds. The sediments at the northeastern side of the turning basin 
are sandy silt, clayey silt vith sand, and silty clay and are 
characterized as fine-grained. The sediments at the southvestern side 
of the turning basin are fine sands and fine sands vith silts and are 
characterized as coarse-grained. 
vere detected; hovever, some of the analytical methods used in the study 
vere not the currently approved methods for marine sediment analysis. 

No elevated levels of metals or PCBs 

G i M (1984, 1986) conducted a verification and characterization study 
at the NAS facility that examined Site 2. 
collected approximately 300 feet offshore from the storm sever outfalls 
in about 30 feet of water (see Figure 3-1). 
vith EP toxicity methods, but the laboratory analysis table in the 

Six sediment sanplcs vere 

These samples vere analyzed 
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TABLE 3-1 

UETALS CONCENTRATIONS I N  HARINB SEDIMKNTS 
NmR NAS PENSACOU 

Metal Concentrations 
(W/b dry weight) 

Stat ion 
Number Date Study ' Cd Cr as Ni Pb Al Zn As 

2 ,,. 1/82 NACIP * 
3 
4 
5 

0.37 
ND 
0.13 
0.12 

3.1 
8.0 
1.1 
0.69 

0.006 1.4 
0.022 - 
0.01 - 
0.031 0.06 

1A 4/84 G&H ** 
1% 
1c 
1D 
1E 
1F 

<.01 
<.01 
<.01 
<.01 
<.01 
<.01 

<.01 
<.01 
<.01 
<.01 
<.01 
<.01 

<.005 <.l 
<.005 <.1 
<.005 <.1 
<.005 <.1 
<.005 <.l 
<.005 <.l 

<. 1 - 
<, 1 - 
<. 1 - 
<. 1 - 
<.l - 
<.l - 

- <.001 
- 0.002 - <.001 
- <.001 
- 0.003 - <.001 

0.007 
0.032 
0.094 
0.080 

3 11/84 TET 
4 
5 
6 

1.82 
6.94 
60.2 
44.9 

0.096 0.63 
<.02 3.99 
<.02 20.9 
0.062 13.4 

0.7 920 
1.9 4,320 
17.4 30,900 
8.9 21,700 

1.9 - 
7.7 .- 
47.8 - 
32.5 - 

1 3/86 W A R  *** 
3 
6 
8 
10 
49 
50 
51 

0.25 
0.06 
<.05 
<.05 
<.os 
0.09 
0.08 
0.06 

91.7 
28.0 
3.15 
3.36 
2.41 
40.9 
4.27 
33.0 

0.175 - <. 1 - 
0.125 - 
< *  1 - 
<.l - 
0.12 - <. 1 - <. 1 - 

2.1 34,400 
(1. 10,835 
<1. 1,385 
(1. 565 
<1. 284 
<l. 14,850 
1.1 3,595 
<l. 13,795 

56.4 - 
15.8 - 
4.1 - 
2.8 - 
2.1 - 
68.3 - 
14.0 - 
26.5 - 

BIL-1 7/85 FDER 
BIL-2 7/85 
PNB-2 4/82 
PNB-5 9/82 
PNB-6 9/82 
PNB-10 7/85 

0.89 
0.53 
0.16 
0.21 
0.17 
0.02 

0.43 - 
0.27 - 
0.78 13.7 
0.18 6.8 
0.05 3.1 
0.05 - 

16.7 55,333 
10.9 47,667 
19.3 59,333 
8.9 6,767 
15.3 2,033 
0.62 260 

103.3 10.0 
83.3 8.9 
57.0 - 
9.5 - 
5.7 - 
1.0 0.25 

- = Not analyzed. 
* EP Toxicity Analytical Methods. 

** EP Toxicity Analytical Methods, results reported in mg/L.  
*** Unknown analytical methods. 
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report indicated that the samples were first filtered and then extracted 
for metal concentrations. Trace amounts of arsenic (0.002 and 0.003 
ppn) were detected in two samples. The laboratory results are reported 
in milligrams per liter (rng/L) and not milligrams per kilogram (mg/kg); 
therefore, it is suspected that an elutriate test was performed on the 
sediment samples instead of a metals extraction test. 

- 
A study in support of an environmental impact statement was conducted in 
1986 by the Navy, regarding the feasibility of expanding the facilities 
at NAS Pensacola. Water and sediment samples were collected in the 
turning basin and analyzed for heavy metals (see Figure 3-1 and Table 
3-1). 
evaluate the sediment data, the results for both water and sediments are 
suspect because several metals were analyzed vith the wrong analytical 
methods, and detection limits and laboratory quality assurance/quality 
control (QAIQC) data are not provided. According to their report: 
stations 49 and 51 sediments had elevated levels of chromium and zinc; 
stations 1 and 3 sediments had elevated levels of chromium; and station 
50 sediments had elevated levels of zinc. 

Even though the FDER recommended methodology was employed to 

Analytical methods reportedly 
used for analysis of samples for chromium, polynuclear aromatic 
hydrocarbons, PCBs, phenols and other analytes were incorrect for marine 
sediments. 

To determine if sediments have been enriched with anthropogenic sources 
of nitrogen (both organic and ammonia nitrogen) ratios of total Kjedahl 
nitrogen (TKN) to total organic carbon (TOC) concentrations were 
examined. 
the ratio will exceed 0.13; if not enriched, the ratio will be less than 
0.13. WAR Station 10 was found to have TKN:TOC ratios exceeding that of 
natural sediments. Water quality data could not be evaluated from their 
report because the station numbers from their figure and analytical 
table did not match, and the methodologies for TOC and TKN were 
incorrect for marine sediments (WAR 1986). 

If sediments are enriched vith organic or ammonia nitrogen, 

FDER has collected sediment data from all of Pensacola Bay and has made 
this information available to E & E. Analytical results and sample 
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station locations from FDER's study vithin Bayou Grande and the turning 
basin are given in Figure 3-1 and Table 3-1. 
southvest of the stom water outfalls, BIG1 and BIL-2 in Big Lagoon, 
contained elevated levels of mercury, as did Station PNB-2, northeast of 
the turning basin (see Figure 3-1). 
turning basin, PNB-5 and PNB-6, had elevated levels of lead. Ratios of 
TKM:TOC indicated nitrogen enriched sediments at stations PNB-5,:PNB-6, 

The tvo stations located 

Stations located east of the 

and PNB-10 (FDER 1988). 

Prom all of these studies it can be concluded that inadequate sampling 
vas performed near the storm sever outfalls (improper analytical 
methods), and not all suspected pollutants vere analyzed for in the 
sediment analysis (metals analysis only). The levels of heavy metals 
found near UAS Pensacola indicate sow possible contamination problem in 
the nearshore Bay sediments; howevert the data base at band does not 

. indicate a clear source of the contamination. None of these studies 
addressed the bioaccumulation which nay be occurring in shellfish in the 
area adjacent to the NAS facility. The concentrations of contaminants 
in the shellfish MY be higher than those of the surrounding sediments 
due to bioaccumulation. 
ingestion of contaminated shellfish in intertidal vaters near NAS 

Pensacola exists, and therefore varrants further investigation of 
nearshore sediments. 

The potential for human health effects fro. 
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4. CIJHATOLOGY 

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

This climate is a result of the latitude 

The average annual temperature 

Precipitation rates in the NAS Pensacola vicinity are relatively high 
with an average annual rainfall of approximately 60 inches. Rainfall 
amounts are highest in July and August during almost daily thunderstorms 
(averaging 7 inches per month) and lowest during spring and fall 
(averaging 4 inches per month; Kennedy 1982). High intensity thunder- 
storms 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. 
produces a daily clockwise rotation of the surface wind direction near 

An ocean-land temperature differential 
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the coast, commonly knovn as the'sea-breeze effect (Plod and Associates 
1978). Eurricanes and tornadoes are infrequent but can cause 
substantial daaage to the nearshore environment. Six hurricanes have 
passed vithin 50 miles of Pensacola since 1980. 
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5. BIOLOGICAL RESOURCES 

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

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 (tvin live oak), and the stunted shrubs species Yucca 
aloifolia (yucca), Opuntia, and Cereus. 
ranked by the Florida Natural Areas Inventory (FNAI) as locally 
restricted and vulnerable to extinction due to developmental activities. 
This community type can have three to five distinct habitat types (Uolfe 
et al. 1988). 

This community type has been 

-- 

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

This community type can have 

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). Flatvoods communities also 
occupy areas of lov depressions and small creeks and drainage courses, 
but the overstory Vegetation is usually replaced by Taxodium ascendens 
(pond cypress), Cliftonia monophylla (black titi), Cyrilla racemiflora 
(warp titi), and other hydric or riparian species. Open moist savannah 
areas within flatwoods are dominated by the herbaceous plants Pinguicula 
spp. (butterwort), Sarracenia spp. (pitcher-planes), Uticularia spp. 
(bladdervorts), Polygala spp. (milkworts), and Drosera spp. 
(sundevs; Wolfe -- et al. 1988). 

These are flatwoods and sandhill vegetative 
Platwoods vegetation occupies areas vhich were ocean 

Primary overstory vegetation is 

Sandhill communities are found in dry soils which are lover in fertility 
than flatwoods soils. The overstory of this couunity type is dominated 
by Pinus palustris (longleaf pine), Ouercus laevis (turkey oak),  - 0. 

urilandica (bluejack oak), 0. stellata (post oak) ,  and - 0. falvata 
(southern red oak).  

(vild persimmon) and Crataegus lacrinata (Pensacola havthorn). 
abundant herbaceous plants found in moist areas are Pteridiru aquilinum 
(bracken fern) and Aristida stricta (wire grass). 
verified with valk-through surveys and ground truthing by the Navy in 
Hatch of 1986 (Navy 1986). 

The understory is dominated by Diospyros virginiana 
The more 

These habitats were 

Preshvater 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 vetland 
bogs, as found near Sherman Field. 
characterized by herbaceous plant species as described in the sections 
above for flatwoods and sandhill communities. Host of these communities 
and other vegetative communities east of Sherman Field have been 
considerably altered by development on the base that has changed surface 
and/or groundwater flow (NEESA 1983). 

In areas with relatively steep slopes, 

In gently sloping areas, the presence 

Wetland or seepage bogs are 

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

Associated species include 

Intermittent streams found on NAS Pensacola have lost most of the 
original vegetation associated with this habitat. 
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 Hagnolia virginiana (sweetbay), Illicum floridanum (star 
anise), and Smilax bona-nox (spiked cat brier) are dominants of seepage 
or steephead streams (Wolfe -- et al. 1988). 

For example, at Site 

In areas unaffected by 

--- 

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

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

A literature search reveals 250 possible bird species associated 
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The Navy recorded moderate site rookeries of the great blue heron and 
found large numbers of nesting osprey in the southvestern portions of 
the NAS Pensacola facility. Because of the large nunber and diversity 
of habitats found around the facility and considering that the survey 
vas conducted during a predominantly non-mating season, it is likely 
that there are more species of birds using the facility and surrounding 
vaters as feeding and nesting sites than have been found. 

Reptilea and Amphibians. 
only four out of a possible 30 species of reptiles and amphibians 
associated with the area vere identified on the NAS Pensacola facility, 
none of which are endangered. 
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. 
bodies can be detrimental to existing populations of reptiles and 
amphibians utilizing that va ter body. 

During the 1986 survey conducted by the Navy, 

A recent check of the FNAI files confirms 

Any contamination of surface vater 

5.1.2 Aquatic 
Prwhvater. 
stream, 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 atromculatus (creek chub), Gambusia affinis (mosquitofish), 
and Etheostoma sp. (darters). Birds, mammals, reptiles, and amphibians 
that associate with aquatic habitats may also be found in and around 
those sites with surface vaters (Yolfe et al. 1988). 

Little is knovn of the flora and fauna inhabiting the 

Coutal Vetlands. There are no reported coastal marshes or estuarine 
vctlands around the NAS Pensscola facility, principally along the lov 
energy shores of Bayou Grande. The habitat type is usually dominated by 
saltmarch cordgrass (Spartina alternaflora) or black needlerush (Juncus 
roeurianus). A biota survey of these and other potential habitat areas 
vi11 be conducted to determine the extent of estuarine flora and fauna. 
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Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. These grassbeds are composed 
primarily of Thalassia testudinum, Syringodium filiforme, and Halodule 
beaudettei. Seagrass beds in the area surrounding the facility have not 
been historically mapped, and very little is knovn of their composition, 
locality, or areal extent. 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. 

An examination of historical aerial photographs 

Plankton. 
in the waters surrounding the NAS Pensacola facility was conducted by 
the Navy in March of 1986. 
lov 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. 
samples were collected with undefined methods and only during the early 
spring. This sampling protocol does not define population fluctuations 
that are characteristic of low population abundances commonly found in 
estuaries during the summer months. 
results in the same conclusions. 
contamination entering Pensacola Bay from either groundwater or surface 
water sources may be accumulated in the invertebrate larvae that 
predominate most estuarine water bodies. 

The only existing study of the phytoplankton and zooplankton 

The phytoplankton has been characterized as 

This study is very limited by the fact that 

Examination of the zooplankton data 
It should be pointed out that any 

Benthos. 
northern, eastern, and southern areas of the NAS Pensacola facility in 
Pensacola Bay. 
along the perimeter of the facility, surveys at nearby sites by FDER and 
the Navy have described the benthic communities vithin Pensacola Bay as 
a whole. 

Marine soft-sediment communities are found adjacent to the 

Although no intensive benthic surveys were conducted 

FDER collected benthic samples in most of Pensacola Bay and found that 
the sediments were dominated by polychaetes (Aricidea spp., Capctella 
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spp. , various spionids, and Eaploscoloplos spp. ) &d bivalves (Anodontia 
- alba and Tellina spp.) during aost of the year. 
along the wastewater treatment plant outfall show a drastic drop in 
species abundance and diversity close to the sewage outfall (Navy 1986). 
This indicates that the benthic couunity might have been negatively 
influenced by the sewage outfall. 

FDER saaples collected 

Samples collected by the Navy (1966) indicate a low density yet aoderate 
diversity of benthic infaunal organisms when compared to other estuarine 
systems within and around the turning basin. 
the Navy's data can not be made to other literature at this time because 
their data are not given in numbers per unit area. Eovever, the Navy's 
d8ta reveal that very few deep dvclling organisms reside in the areas 
around the turning basin, and a lack of deep dwelling benthic organisms 
m y  be an indication of a benthic comaunity under stressed conditions 
(krckenbach -- et al. 1988). 

A coaplete comparison of 

Fish and Shellfish. 
bony fish species and seven cartilaginous fish species (Cooley 1978). 

Early studies of Pensacola Bay have identified 180 

The 13 most abundant species vert spot (Leiostomus xanthurus), pinfish 
(Lagodon rhombaides), Atlantic croaker (Micropogonias undulatus), gulf 
menhaden (Brevoortia patronus), bay anchovy (Anchoa aitchilli), 
longspine porgy (Stenotus caprinus), silver perch (Bairdiella 
chrysoura), southern hake (Urophycis floridana), inshore lizardfish 
(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout 
(Cynoscion arenarius), and spotted hake (Urophycis regia; Reil 1988). 

Fish diversity was highest in the more saline waters near the NAS 
Pensacola facility during spring and suamer. 
of East Bay, diversity was lowest in summer and highest during the 
winter months. 
saline waters, with peaks throughout the summer (Cooley 1978). 
Moderate densities of blue crab (Callinectes sapidus), shrimp (Penaeus 
duararum, P. setiferus, and P. aztecus), and oysters (Crassostrea 
virginica) have been collected throughout Pensacola Bay (Reil 1989). 
Shriap are caught in greater abundahces near NAS Pensacola because 

In the less saline vaters 

Fish population density vas the highest in the more 

- - 
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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. 
available at this time on where scallops are collected by the general 
public and how many are removed. 
facility are located in Big Lagoon along the southwest portion of the 

facility. 

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

Scallops (Aequipecten 
No information is 

The nearest seagrass beds to the NAS 

Sport and Commercial Fishing. 
occurs in Bscanbia County, accounting for 2% of the total Florida 
landings for 1980 to 1985 (Navy 1986). 
terms of total veight was the black mullet. 
important species of finfish was the red snapper. E 5 E examined the 
commercial landing data for Escambia County for 1987 and 1988 (Heil 
1989) and found that the most important commercial species by veight 
were: 
vermillion snapper ( 19.5%), red snapper (7.6%), porgies (4.7%), and 
amberjack (4%). Other less important commercial fish caught were 
Spanish mackerel, sand seatrout, black grouper, spotted seatrout, 
blue crab, and squid. These data, as well as the Navy's data, also 
suggest that a significant tuna fishery may be developing in the 
Pensacola Bay area (0 pounds landed in 1983; 1,582 pounds in 1987). 

A moderate amount of commercial fishing 

The dominant finfish species in 
The most economically 

black mullet (24% of county landings), brown shrimp (21%), 

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

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

Between 65 and 
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dependent during some phase of their'life cycle. 
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. 

Shrimp, blue crab, and 

Wine Icp. 

NAS Pensacola facility; most of the 13 species of -1s reported for 
the northeastern Gulf of Hexico stay predominantly in gulf vaters. 

Pev -1s have been sighted vithin the area of the 

The 
Atlantic bottlenose dolphin (Tursiopr 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 (FNAI) in October 1988. A 
goosebeaked vhale (Ziphius cavirostris) vas reported stranded on Santa 
Rosa Island, and a pilot vhalc (Globiccphala ucrorhynchus) vas found 
stranded on a beach near Pensacola (Navy 1986). 

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

Thrartened aad Endangered Species. 
endangered species (see Appendix C) have been identified in the vicinity 
of the NAS Pensacola facility. Hany rare, threatened, and endangered 
species are associated vith the vetland or bog habitats found on NAS 
Pensacola. 
recorded in an inventory conducted by €"AI (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 waters surrounding the 

A number of threatened and 

A total of 57 occurrences for s i x  plant species vere 

Any site remediation 
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NAS Pensacola facility, as well as nesting and feeding animals on the 
facility grounds. 
the presence of threatened or endangered species and potential pathvays 
of Contamination to these species. 

Complete biotic surveys may be necessary to determine 

5.2 Site-Specific Biological Resources 
Habitats within Sites 13 and 14 have been disturbed to varying degrees 

by base activities. 
pioneer-stage understory shrub-species and some associations of 
longleaf-slash pines. Hammals, amphibians, reptiles, and birds 
associated with coastal vegetated communities, as well as waterfront 
habitats, could be found in and around this site. 
birds may also utilize this site for resting areas. 
dominated by coastal dune grasses and some shrubs. 
essentially a created sand dune area, it is expected that fauna 
associated with this coastal habitat may utilize this site for feeding, 
resting, and/or nesting. 
of waterfowl during the migration periods of October through March, and 
wading birds throughout the year. 
marine organisms and plants that may have been in contact with 
contaminated sediments around the NAS Pensacola facility. 
not directly affect any of the reptiles or amphibians found in this 
area, except for the American alligator (Alligator mississippiensis), 
which feeds on fish and birds possibly contaminated by ingestion of 
sediments. 

Site 13 has a vegetative community dominated by 

Waterfront and wading 
Site 14 is 
Since the site is 

Site 2 can most likely support large numbers 

These bird species will be feeding on 

Site 2 would 

Site 2 may have some impact on the production of invertebrate larvae and 
their survival if contamination exists in the nearshore sediments. This 
site may also have affected the benthic populations adjacent to NAS 

Pensacola in some way. Sediment samples taken near the storm water 
outfalls have been shown to contain various levels of heavy metals. 
These metals can bioaccumulate within benthic polychaetes and bivalves, 
and can then be consumed by other organisms higher in the food chain 
(e.g., shrimp, flounder, blue crabs, and coastal birds); or these metals 

5-9 

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



MY have had an immediate toxicological effect on the structures of 
these benthic populations, thereby reducing the food resource found near 
the NAS Pensacola facility. 
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6. SURFACE VATER HYDR0UK;Y 

6.1 General Occurrence and Significance of Surface Water 
The NAS Pensacola facility is located on a coastal peninsula bounded by 
Bayou Grande to the north, Pensacola Bay to the south and east, and Big 
Lagoon to the southwest. 
separated from the Gulf of Hexico 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. 
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 b). 

Discharge is mainly to the south into Pensacola 

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

These are particularly sensitive areas formed by 
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The discharge of surface vaters into Pensacola Bay, Bayou Grande, and 
the coastal vetland areas presents the potential for transport of 
contaainants 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 svimming 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 Bydrology 
Sites 13 and 14 do not have any lentic or lotic bodies of vater; 
hovever, both sites are adjacent to Pensacola Bay. 

Site 2 is located vithin Pensacola Bay, and, excluding tidal influence, 
bay vater moves generally from the northeast portions of the bay to the 
southvest into the Gulf of Hutico, primarily due to the river inputs in 
the central and eastern portions of the bay. 
with a mean amplitude of 1.2 feet, and total bay flushing is estiaated 
to occur every 3 to 4 veeks (98,000 cfs out Pensacola Pass during tidal 
cycles; Ketchen and Staley 1979). 
salt vater can move up into Pensacola Bay underneath the lens of 
freshvater floving out (Volfe et al. 1988). Currents iradiately 
offshore from the U S  facility have been modeled by the Navy (WAR 1986), 
and although this information has not been revieved by B L E, it is 
predicted that currents vould carry vastes in a southwesterly direction 
a m y  from the NAS facility and out of the bay through Pensacola Pass. 
The influence of tidal currents along the bay bottom is not knovn at 
this time, but facility vastes may be carried up into Pensacola Bay if 
disposed of vithin the tidal current. 

Tidal influence is slight, 

With each 'tidal period, a vedge of 

-- 
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7. PEYSIOGRAPEY 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. 
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 HSL. 

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

In the eastern portion of NAS Pensacola the bluff 

The central part of the peninsula, 

As a result, most 
Consequently 

7.1.2 Regional mdrogeology 
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 
Sys tern. 

7.1.2.1 SurficialISand-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 
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unconsolidated to &rly indurated clastic deposits (Wagner et al. 1 

1984). 
important source of vater supply and is called the Sand-and-Gravel 
Aquifer (Southeastern Geological Society [SEGSJ 1986). 
total dissolved solids (TDS) content of groundvater from vells that tap 
the Saad-Snd-Gnvel Aquifer in southern Bscambia Cormty (Clemens -- et al. 
1989), the groundwater is classified as Class G 1  (€'DER 1988b). J 
sediments making up this aquifer belong to all or part of the Pliocene 
to Holocene Series vhich, in this area, consist mainly of the Citronelle 
Formation overlain by a thin cover of marine terrace deposits. 
that the Sand-and-Gravel Aquifer is contiguous vith land surface and 
recbarge 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 permeabilitics. 
are referred to as the surficial zone, the lov permeability zone, and 
the main producing zone (Vilkins -- et al. 1985). 

In this portion of Florida, the Surficial Aquifer constitutes an 

[Based on the 

The 

Given 

These zones 

Surficial Zone. 
contains groundvater under vater table or perched vater table 
conditions. The results of numerous borings conducted at NAS Pensacola 
(G 6 I4 1984, 1986) indicate that the surficial zone ranges in thickness 
between 40 and 70 feet and consists of tan and brovn, fine- to 
medium-grained quartz sand. 
surficial zone is variable depending on location and ranges from less 
than 1 foot near surface vater 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. 
Consequently, shallov groundvater in the surficial zone moves tovard 
areas of lover elevation and/or the nearest surface vater body. 
Overall, the surficial zone has a high permeability. Numerous aquifer 
(slug) tests and laboratory permeability tests conducted on vells in or 
sediments from the surficial zone at NAS Pensacola (G 6 tl 1986) yielded 
hydraulic conductivity values ranging from 16 to 56 ft/day. Horizontal 

The surficial zone is contiguous vith land surface and 

Depth to the vater table vithin the 
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groundwater flow velocities in the surficial zone will depend on 
site-specific hydraulic conductivities and horizontal hydraulic 
gradients; however, velocities would generally be expected to be high. 

Lov Permeability Zone. 
permeability sediments dominated by clay and silt-sized material. 
zone is referred to as the low permeability zone. 
this zone is generally composed of gray to blue, sandy, silty, slightly 
fossiliferous (shelly) clay and clayey sand ranging in thickness from 8 
to .40 feet (G 6 M 1984, 1986). 

Underlying the surficial zone is a zone of lower 
This 

At NAS Pensacola, 

The results of laboratory permeability tests conducted on samples from 
this zone indicate that vertical hydraulic conductivities are low, 
ranging from 4.2 x to 9.9 x lo'* ft/day. 
permeability zone probably functions as a confining or 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 i H 1984, 1986). 
geophysical techniques would be required to confirm its presence at a 
given location, it is likely that this unit is ubiquitous at NAS 

Pensacola. 
NAS Pensacola; thus, no information is available regarding groundwater 
flow direction. 

Thus, the low 

The low permeability zone has been 

Although additional boring or 

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

b i n  Producing Zone. 
is called the main producing zone and consists mainly of sand and gravel 
interbedded with thin beds of silt and clay. 
main producing zone is encountered is somewhat variable, ranging from 60 
to approximately 120 feet below land surface (BLS) at NAS Pensacola. 
This zone generally has the highest permeability characteristics due to 
thicker and more persistent sand and gravel beds, and is tapped by most 
of the major vells in the Pensacola area (Wilkins et al. 1985). NAS 
Pensacola has three supply wells which produce water from this zone; 
however, due to high iron content in the water, the vells are 
infrequently used (G 6 M 1986). 

The bottom portion of the Sand-and-Gravel Aquifer 

The depth at which the 

-- 

The principal sources of water for NAS 

7-3 

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



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, it is estimated to be up to about 100 feet at HAS Pensacola. 
Insufficient data exist for vells open to the main producing zone at NAS 

Pmsacola to determine direction of groundvater flov vithin this zone; 
hovever, the flov direction is assumed to be generally southvard under 
ambient conditions. 
groundvater in this zone to flov tovard the vells. 

Pwpage of the supply vells vould locally cause 

As a result of the overlying lov permeability zone, groundvater vithin 
the lain producing zone occurs under confined*or semi-confined 
conditions. At one nested vell location on NAS Pensacola (east of 
Building 648), the vater level elevation in a vell open to the lain 
producing zone is approximately 7 feet lover than that in an adjacent 
vell open to the surficial zone (G & I4 1986). 
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 
known to vhat extent this potential exists elsevhere at 'NAS Pensacola. 

This indicates that a 

7.1.2.2 I n t e d i a t e  System 
The lover limit of the Sand-and-Gravel Aquifer coincides with the top of 
a regionally extensive and vertically persistent hydrogeologic unit of 
much 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 Henber 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-water bearing. Hovever, relatively thin 
beds of sand vhich exist vithin the unit MY yield small quantities of 
vater. 

-- 

In the NAS Pensacola area the Intermediate System is 
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approximately 1,100 feet thick and is composed of the lover portion of 
the Miocene Coarse Clastics, the Upper Member of the Pensacola Clay, the 

Escambia Sand Hernber of the Pensacola Clay, and the Lover Hember of the 
Pensacola Clay; all are of Miocene Age. 

7.1.2.3 Floridan Aquifer System 
Immediately underlying the Intermediate System and occurring at a depth 
of approximately 1,500 feet BLS at NAS Pensacola is the Floridan Aquifer 
System. 
Lower Miocene Chickasavhay Limestone and undifferentiated Tampa Stage 
Limestone. 
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 

Groundwater vithin the Floridan Aquifer in this area is 

7.2 Site Hydrogeology 
In the immediate vicinity of Sites 13 and 14, .the surficial zone of the 
Sand-and-Gravel Aquifer occurs from land surface to a depth of 
approximately 42 to 48 feet. 
collected during the installation of monitoring vells GH-65, GH-66, and 
GH-67, located vest of Site 13, indicates that this zone primarily 
consists of white to buff, fine- to medium-grained quartz sand (G & H 

1987b). Thirteen shallow monitoring vells exist around the IVTP that 
are open to the surficial zone in the vicinity of Site 13 (G & H 1988). 
These wells indicate that the vater table along the peninsula occurs 
approximately 1 to 3 feet BLS depending on land surface elevation and 
tidal influence. Based upon studies conducted by G 6 M on the IWTP, 
ambient groundvater flov in the surficial zone is generally towards the 
Pensacola Bay or Bayou Grande, depending on proximity to either vater 
body. However, seven recovery vells have been installed into the 
surficial zone to treat groundwater contaminated by the IWTP 

( G  &I I4 1987a), with an average total pumping rate of 46 gallons per 
minute (gpm) or 1.987 million gallons per month (G 6 M 1988). This 
recovery system has been shown to locally influence groundwater flov 
near the western side of Site 13, redirecting groundwater flov towards 
the recovery system ( G  & H 1988). 
recovery vells installed around the IWTP that indicates specific. 

This lithologic description of 'cuttings 

G 6 H (1987a) has information on the 
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capacities ranging from 0.35 to 1.7 gpmlft at a pumping rate of 6.2 to 
45 gpm. 
Sites 13 and 14 and extending to a depth of approximately 55 feet is the 
lov permeability zone of the Sand-and-Gravel Aquifer. 
cuttings from the installation of vells GU-63, GH-65, 6)(-68, and CH-74, 
this zone primarily consists of gray clayey silt with sole shell 
fragments. 
exist in the vicinity of Sites 13 and 14; 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. 
groundvater flov within the low permeability zone is unknovn. 

Immediately underlying the surficial zone in the vicinity of 

Based on the 

No monitoring vells opening into the lov permeability zone 

The direction of . 

The top of the main producing zone occurs approximately 55 to 60 feet 
belov land surface in the vicinity of'Sites 13 and 14 (G 6 H 1987b) and 
consists of gray, fine- to medium-grained sand to a depth of at least 
120 feet. 
betveen 62 and 65 feet and apparently open to the main producing zone. 
Water level elevations in these vells are approximately 1 foot lover 
than in the nearby shallov vells, indicating a dovnward hydraulic 
gradient between the surficial zone and the main producing zone (G 6 H 
1987a). 

Honitoring vells GH-63, Cn-65, GH-68, and 631-74 are screened 

The direction of groundvater flov vithin the main producing zone at 
these sites is unknovn; hovever, a generally southern flov is expected 
under ambient conditions. 
located approximately 0.75 mile west-southvest of Sites 13 and 14, is 
screened betveen 105 and 160 feet BLS, and thus is open to the main 
producing zone. 
supply only during periods of peak demand. 
periods of pumping the direction of flov in the main producing zone 
vould be directly tovard the supply vell. 
vells open to the main producing zone to allow a determination of 
hydraulic gradient at NAS Pensacola. 

An NAS Pensacola supply well (Vel1 No. 2) is 

The vell is utilized by NAS Pensacola for backup vater 
Eovever, during these 

Insufficient data exist for 
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8. PROJECT ~~ PLAN 

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

This work plan will incorporate and reference 
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9. SITE MNAGEIIENT PLAN 

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

The 

Data Quality 
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A comprehensive General Health and Safety Plan (GHSP) and individual 
site-specific safety plans (SSPs; [see Appendix A])  have been developed 
to provide readily available emergency information and preventative 
safety measures. 
protocols to be followed during all field investigations at each of the 
39 sites on NAS Pensacola. 
procedures (site entry, decontamination, etc.); hazard communication and 
training (safety training, briefings, documentation, etc. ); safety 
equipment and instrumentation (monitoring, personnel protective 
equipment , et c . ) ; hazard evaluation by contaminant class (metals , 
organics, etc.); and hazard evaluation for each task (drilling, 
sampling, etc.). 
during the course of this program. 

The GHSP outlines health and safety procedures and 

The plan includes standard operating 

The GHSP will be periodically updated, as required, 

In addition, the GBSP 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 (e.g., hospitals, 
ambulatory units, poison control centers, fire departments, and 
police/sheriff departments). 
personal safety equipment, and will provide recommended site security 
precautions. 
Safety and Health Administration (OSHA) Guidelines for Hazardous Vaste 
Operations (29 Code of Federal Regulations [CFR] Section 1910). 

The SSP will also identify first-aid and 

The GBSP and the SSP will comply with the Occupational 
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11. QUALITY ASSURANCE PROJB(3 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 used to develop 
the Site-Specific Quality Assurance Plans (SOAPS; [see Appendix B)). 

The SQAP will provide site-specific QAIQC measures used to obtain 
accurate and precise data for all site investigation activities. The 
SQAP will address all phases of the investigation from development of 
the initial sampling plan through verification and reporting of the 
analytical results. All of the QA/QC procedures described in the GOAPP 
and SQAP will be in accordance'with applicable professional technical 
standards, EPA requirements, and specific Navy goals and requirements 
for this project. All samples will be collected, handled, packaged, 
preserved, and transported in accordance with the GQAPP and SQAP and 
vith U.S. Navy and EPA procedures. 
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12. AERIAL PROTOGRAPH ANALISIS 

Prior to the initiation of fieldwork, E 6 E will examine all available 
aerial photographs of NAS Pensacola for past and present conditions, 
features, and developments which may have direct relevance to the 
fieldwork methodology. 
assembling and stereoscopically analyzing historical photographic 
imagery and topographic maps available for the site area. 
purpose of supporting the development of field investigation strategies, 
efforts will be made to obtain photographs of an appropriate scale that 
will allow for analysis of past and present surface conditions, 
drainage, and land use. Photographs showing the history of site 
activities will be analyzed to obtain information regarding the 
evolution of site features that might have affected hydrologic 
conditions. 
photographs will provide insight applicable to such tasks as field 
reconnaissance and monitoring well placement. In addition, the analysis 
of historical and current aerial photographs, performed in conjunction 
with geophysical investigation, will aid in the accurate determination 
of the extent of the formerly used area at the site. 

The aerial photograph analysis task will involve 

For the 

The historical perspective gained by studying aerial 
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13. UTILITIES SURVEY 

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

In addition, E 6 E will 

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

The objectives/advantages of the field 

14.1.1 Physical Survey 

14.1.1.1 Overall Physical Reconnaissance 
Site 2 -- At the present time, the exact location of the storm sewer 
outfalls is unknown. 

obtained during Phase I. 
waterfront from Building 632 to the east and beyond the dock for the USS 
Lexington, and to the north of the waste water treatment plant, in order 
to map the exact location of storm sewer outfalls. 
walkover survey'of the shallow bay bottom will be conducted to determine 
the lateral extent of the concrete platform that extends out into 
Pcnsacola Bay. 

More information regarding the outfalls will be 
A walkover survey will be conducted along the 

At low tide, a 
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Sites 13 and 14 -- A field reconnaissance survey vi11 be conducted on 
and around Sites 13 and 14. 
be wed as guides in locating surface features. 
be n d e  regarding surface conditions, surface drainage patterns, areas 
of exposed debris, leachate s e e p s ,  and stained soils. 

Available aerial photographs and maps will 
Visual inspections vi11 

During the reconnaissance survey, the field team vi11 identify areas 
that present the most suitable conditions for the establisbment of grid 
survey baselines. 
investigation is discussed in the folloving subsections. 

The use of a grid system as part of tbe Phase I field 

The reconnaissance survey team will utilize radiation (Site 13 only) and 
air monitoring (Sites 13 and 14) equipment during walkovers of site 
areas, in accordance with Section 6.1.1 of the GOAPP. In the event that 
any [areas vitb rerrdinga above ba&grwd) are located, the area(s) will 
be flagged and identified'on a site u p  for future reference. 

14.1.1.2 hdi8tion 
Sites 2 and 13 -- A radiation survey vi11 be conducted using a 
Micro-R-meter and gamma scintillation detector on sites 2 and 13. The 
survey will be conducted in accordance with Section 6.3.2 of the GMPP. 
For Site 13, measurements will be made at each 100-foot center grid 
point. 
storm sewer outfall. 
logbook. 

For Site 2, measurements vi11 be made vithin and around each 
All readings will be recorded in the field 

14.1.1.3 BRU/OVA Surface Mssians Survey and Particulate Air 

Preliminary air screening vi11 be conducted with a particulate monitor, 
such as a Mini-Itam, to determine if the site represents a source of 
particulates in the air. 
accordance with Section 6.1.[1] of the W P .  

[scrwnisrl 

The air [8creening] will be conducted in 

Site 2 -- A surface emissions survey vi11 be conducted for each of the 
storm sever outfalls located during the physical survey to detect vapors 
and provide indications of whether the conduits are discharging volatile 
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wastes. 
that are above the bay water level. 
vapor analyzer (OVA),-or other equivalent piece of monitoring equipment 
will be used in accordance with Section 6.1.1 of the GQAPP. 

The surface emissions survey will be performed only at outfalls 
For this survey, an m u ,  organic 

Sites 13 and 14 -- A surface emissions survey will be conducted 
utilizing a grid system and HNu and/or OVA air monitoring equipment. 
Grid points will be established at 100-foot intervals. Measurements 
will be made at each established grid point, and readings will be 
recorded in the field logbook. 
accordance with Section 6.1.1 of the GOAPP. 

The survey will be conducted in 

14.1.1.4 Eabitat/Biota Survey 

During the physical reconnaissance, an E 6 E biologist/ecologist will 
determine the on-site terrestrial and aquatic habitats, and the 
surrounding habitats which may be affected by off-site contaminant 
migrations. During the walkover survey, rare, threatened, and 
endangered species and their potential habitats will be identified, and 
an evaluation will be made of general site conditions to support viable. 
populations of plants and animals. [Using historical aerial photographs 
and the survey results, a map illustrating the identified habitats will 
be generated.] A habitat/biota survey will be conducted for sites 13 
and 14; an evaluation of the literature will be made for Site 2; and a 
visual confirmation of habitat types identified for Site 2 will be made 
during the sediment sampling. 

14.1.1.5 Asbestos Survey 

An asbestos survey will be conducted on Site 13 during the physical 
reconnaissance. 
suspect building materials that could potentially contain asbestos. 
sampling will be conducted, and suspect building materials will be 
mapped for future reference. 

This survey will consist of locating and identifying 
No 
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11.1.2 Analytical screening 

14.1.2.1 Lnboratory Analyses 
Pbase I sampling activities for sites 2, 13, and 14 will require the 
installation of shallow temporary monitoring wells, groundwater 
sampling, and the collection of soil and sediment samples. All samples 
will be analyzed in the laboratory for analytical screening parameters. 
The analytical screening program has been developed for the Phase I 
effort to efficiently and cost effectively focus subsequent phases of 
site characterization and contaminant extent delineation. Analytical 
screening is addressed in detail in Section 9.1 of the GQAPP. 
Analytical requirements for samples collected in Phase I are shown in 
Table 14-1. 

Marine Sediments -- Approximately 24 sediment samples vi11 be collected 
from nearshore NAS Pensacola (see Figure 14-1). 
in accordance with the methods developed by PDER (Schropp and Uindom 
1988). The samples will be collected by divers using self-contained 
underwater breathing apparatus (SCUBA) and 4-inch diameter stainless 
steel cores taken to a depth of 6 inches. 

Metals analysis will be 

Soil. -- Approximately 16 soil samples vi11 be collected from Site 13, 
and approximately 57 soil samples vi11 be collected from 19 locations 
at Site 14. 
water table. For the purpose of estimating numbers of samples, the 
depth to the water table is assumed to be 5 feet at Site 13 and 15 feet 
at Site 14. Collection of the soil will be from either hand-held 
four-inch stainless steal bucket augers, or from the flights of a 
four-inch solid stem auger, extracted from the boring. 
figures 14-2 and 14-3, the locations for these soil borings are 
tentative. 
aerial photograph interpretations will allow adjustments and 
finalization of the soil boring locations. 
conducted at sites 13 and 14 will be conducted in accordance with 
Section 6.6 of the GOAPP. 

Soil samples vi11 be collected from 5-foot intervals to the 

As shown in 

The information gained from field reconnaissance surveys and 

All sampling activities 

s x 0 5 2 4  
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no. of Analytfcg1 
Modium SlDp1.S Dup1icat.s Total suit. * 

Sediwnt 24 1 25 A 

SITX 13 

No. of A n a 1 y t p p  
Ilodiur S8Dp1OS Duplicat.. Total suit. ' 

soil 16 

0 roundwa ter 4 

TOTAL 20 

17 A 

5 A 

22 

no. of Analytic.& 
Nodium Sarplos ' Duplicatos Total Suit..' 

soil 57 3 60 A 

Oroundwator 10 1 11 A 

TOTAL 67 4 71 

14IWASP]Vnll03:T0395/1798/11 
Koy : 

'Analytical suit. dosignation. aro as follows: 

A = volatilo organic compounds, polynucloar aromatic hydrocarbons, phonols, 
pmsticidos and total PCBs, total rocovorablo hydrocarbons, and motals 
(total, unfiltmrod). 

bSpecific COnStitUOntS oncompasrmd by tho Various chomic81 groups includod within 
analytical suite A aro idmntifiod in tablos 9-1 through O - l S l  of the donoric 
Quality Assurance Projoct Plan. 

[Sourem: Lcoloqy u d  Emironmoat, Inc.. 1992.) 
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Groundvater -- Approximately four temporary stainless s tee1 moni toting 
wells vi11 be installed on Site 13 and approximately 10 temporary 
monitoring wells will be installed on Site 14. The wells will be 

installed manually with a 75-pound slide hammer, and to a depth at which 
well screens bracket the water table. As shown in Figures 14-2 and 
14-3, the locations for these wells are tentative. The information 
gained from field reconnaissance surveys and aerial photograph 
interpretations will allow adjustments and finalization of the temporary 
shallow well network. The 14 temporary wells will be purged and sampled 
in accordance with Section 6.8 of the GOAPP. 

14.1.3 Hydrologic Assessment 
The temporary wells and existing well network will be surveyed to obtain 
top of casing [Iroc] elevations referenced to USGS datum or to a suitable 
established benchmark located within the vicinity of the sites. Static 
water levels will be measured in each well to determine shallow 
groundwater flow direction and horizontal hydraulic gradient. 
conjunction with the wellhead survey, the elevations of other nearby 
features such as ponds, streams, and leachate seeps will be established. 
At least one rain gauge station will be established in the vicinity of 
sites 13 and 14, and precipitation will be monitored during fieldwork 
activities. 

In 

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

14.2 Phase II--Characterixation/Extent Delineation 
This section of the Contamination Assessment/Remedial Activities 
Investigation Vork Plan--Group C (Site 2, Waterfront Sediments; Site 13, 
Magazine Point Rubble Disposal Area; and Site 14, Dredge Spoil Pill 
Area), Naval Air Station Pensacola, Pensacola, Florida, has been 
entirely revised to reflect the results of the Phase I activities 
proposed in the original work plan document ([June) 1990). The original 
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version ([June] 1990) of Section 14.2 of this vork plan is presented in 
Appendix D. 
sampling locations and location designations. 
I investigations of sites 2, 13, and 14 are presented in E 6 E ' s  Final 
Interim Data Report, Contamination AssessaaWRemedial Activities 
Investigation, Waterfront Sediments (Site 2). Naval Air Station 
Pensacola, Pensacola, Florida, October 1991; E 6 E's Final Interim Data 
Report, Contamination Assessment/Rdial Activities Investigation, 
w i n e  Point Rubble Disposal Area (Site 13), Naval Air Station 
Pensacola, Pensacola, Florida, October 1991; and E 6 E's  Final Interim 
Data Report, Contamination AssessmentIReaedial Activities Investigation, 
Dredge Spoil Pill Area (Site 14), Naval Air Station Pensmcola, 
Pensacola, Florida, October 1991. 

In general, the results of E & E's Phase I investigations of sites 2, 
13, and 14, revieved in combination vith those of previous 
investigations of the sites (NEESA 1983; and [Site 2 only] "ET 1984, G6H 
1984, and GW 1986), indicated the folloving: 

Figures 14-4, 14-5, and 14-6 shov the actual Phase I 
The results of the Phase 

Site 2 
0 

0 

0 

0 

S i t e  13 
0 

Sediments exhibit metal, total recoverable petroleum . 
hydrocarbon (TRPE), volatile organic compound (VOC), and 
polynuclear aroutic hydrocarbon (PAE) contamination; 

Sediment contamination is concentrated along the eastern 
vaterfront, ktveen building 27 and 44; most of this 
contamination m y  be associated vith former discharges of 
untreated industrial vastes from outfalls concentrated in 
this area; hovever, contributions from various off-site 
sources cannot be discounted; 

Sediments along the vaterfront vest of Building 27 exhibit 
isolated areas of contamination, potentially attributable 
to storwater discharge, discharge from former industrial 
vastevater outfalls, and a past fuel spill near the 
McDonalds restaurant; and 

Minor TRPB sediment contamination occurs along the 
vaterfront, north of the aircraft carrier berth. 

On-site contamination associated vith rubble disposal 
appears to be minimal; and 

h a '  ,,,r3527 14-10 
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o Soil and groundvater contamination (TRpfls, VOCs, PAEs, and 
phenols) do occur adjacent to and east of the Industrial 
Uastevater Treatment Plant (IUTP, Group 0 sites), and this 
contamination appears clearly associated vith IUTP 
activities; in some cases, detected groundvater contaminant 
concentrations exceed federal and state standards. 

[Wed on these Phrst I results, the investigation of Site 13 is no 
longer limited to screaning but uill encompass 8 full-scale BI/PS.] 

Si te  14 
o Sediments and soil exhibit metal, TRPR, VOC, PAE, and/or 

phenol contamination; concentrations are generally lov, 
vith several localized exceptions; contamination is fairly 
videspread, and the overall distribution suggests on-site 
sources associated vith the dredged material, off-site 
sources on Chevalier Field, and possibly ambient sources; 
and 

o Hetals vere the primary groundvater contaminants detected, 
vith concentrations in six samples exceeding federal and 
state standards; hovever, the detected concentrations may 
reflect aquifer matrix soil contributions (i.e., these 
turbid samples vere not filtered prior to acid pteserva- 
tion) rather than actual groundvater contamination; trace 
levels of PA& and/or phenols vere detected in tvo svples. 

In light of the Phase I results summarized above, the objectives of the 
Phase I1 investigations of sites 2, 13, and 14 vi11 be as follovs: 

Site 2 
o Identify to the greatest extent possible any additional 

off-site sources of contamination, as vell as potential 
ambient sources of contamination in the site vicinity; 

o Determine the nature, magnitude, and extent of nearshore 
surface vater and sediment contamination and off-shore 
sediment contamination; and 

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

Site 13 
o Identify to the greatest extent possible any additional 

off-site sources of contamination, as vell as potential 
ambient sources of contamination in the site vicinity; 
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o Determine the presence, nature, magnitude, and extent of 
nearshore surface water and sediment contamination up- and 
down-current from the IWTP; 

o Confirm the absence of significant soil and groundwater 
contamination on the site in areas not impacted by the 
IWTP; and 

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

Site 14 
o Identify to the greatest extent possible any additional 

off-site sources of contamination, as well as potential 
ambient sources of contamination in the site vicinity; 

o Determine the presence, nature, magnitude, and extent of 
nearshore and on-site surface water and sediment 
contamination; 

o Fully characterize the nature and magnitude and delineate 
the overall extent of on-site soil and groundwater 
contamination; and 

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

In order to meet the above objectives, the Phase I1 investigations of 
sites 2, 13, and 14 will include the following elements: 

o Contaminant source survey; 

o Surface water, sediment, and soil sampling; 

o Installation of shallow monitoring wells; 

o Collection of groundwater samples from all newly installed - 
wells; 

o Hydrologic assessment; and 

o Engineering survey. 

The specific scope of work associa ed with each of the above elements is 
described in sections 14.2.1 through 14.2.141. 
specific scopes of work, 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 2, 13, and 14, these ARARs include: 

In developing the 
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o Resource Conservation and Recovery Act,(RCRA); 

o Clean Vater Act (CVA); 

o Safe Drinking Vater Act (SWA); 

o 40 CPR Parts 264, 265, 270, and 271 (Corrective Action for 
Solid Vaste ~axugement Units at Eazardous Waste bagement 
Facilities; Proposed Rule); 

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

o Chapter 17-301, PAC (Surface Vaters of the State); 

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

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

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

P o w ,  quantitative air sampling vi11 not be conducted during Phase 11 
at sites 2, 13, and 14 because no evidence that any one of these sites 
represents a potential source of airborne volatile or particulate con- 
taminants vas revealed’by the Phase I surface erissions survey, particu- 
late air [screening), or fieldvork air monitoring activities. . Biota 
sampling vi11 not be conducted during Phase I1 because the potential 
contaminants of concern have not been sufficiently characterized. (Em- 
ever, basevide biota sampling will be conducted in conjunction vith the 
investigation of operable units (Orrs) 15, 16, and 17 (Bayou Grande Area, 
NAS Pcnsacola Wetlands, rod P e n s a c o h  Bay Area, respectirely).] 

No intermediate or deep monitoring vells vi11 be installed and sampled 
during the Phase I1 investigation of Site 13 because shallov groundvater 
contamination appears to be present only dovngradient of the IVTP; 
consequently, groundvater contanination in this area of Site 13 vi11 be 

further assessed in conjunction vith the planned assessment activities 
at the IVTP (Group 0 sites). No intermediate or deep monitoring vells 
vill-be installed and sampled during the Phase I1 investigation of Site 
14 because the presence, nature, distribution, and source area(s) of 
shallov groundvater contamination have not been adequately established. 
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(Every effort vi11 be made to complete the investigation of sites 2, 13, 
and 14 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, vi11 be utilized to adjust 
and/or redirect the Phase I1 efforts in order to maximize the amount of 
information obtained regarding the horizontal and vertical extents of 
possible contamination at these sites. 
scope of vork may include, but may not be limited to: 1) sampling of 
additional media which 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 vhich the associated 
procedures are not described in the approved GQAPP. 
additional data from other site investigations may become available 
prior to or during the completion of Phase I1 activities at these sites. 
This could varrant either an increase or decrease in the scope of work 
proposed in this vork plan.] 

Adjustments to the Phase I1 

Eowever, sampling 

Furthermore, 

Based on the results of the activities identified above, during Phase 
11, E 6 E will initiate the appropriate Risk Assessment and, as 
warranted, Feasibility Study activities. Risk Assessment activities 
will be directed toward identification of contaminants of concern, as 
well as identification of data gaps that must be eliminated to support 
the eventual completion of a Baseline Risk Assessment for the sites. 
[If no data gaps are identified, the Baseline Risk Assessment will be 
completed during Phase 11.) 

Feasibility Study activities, which will probably be required for Site 2 
and may be required for sites 13 and 14, will be directed toward 
identification of data gaps that must be eliminated to support the 
eventual completion of a comprehensive Feasibility Study for the sites. 
[If no data gaps are identified, the Feasibility Study vi11 be completed 
during Phase 11.1 
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In addition, if varranted, E 6 E vi11 evaluate the Phase I1 results to 
identify vhether any interim remedial measures (Ins) are required and 
develop recommendations for implementation of these I W  (see Section 
14.2.[5]). 
approval. ] 

[IRl(s vi11 only be implemented follaviry receipt of BPA 

All Phase I1 investigation activities and results vi11 be discussed in a 
separate interim data report for each site, structured in the required 
foraat of a formal draft Reaedial Investigation report. This Phase I1 
interim data report will provide a complete data synthesis incorporating 
the results of E & E’s  Phase.1 and Phase If investigations, as vel1 as 
the results of previous investigations. 
specify vhether additional Phase I11 assess~nt activities are required 
or vhether the formal draft Remedial Investigation report for the site 
can be prepared. 

All Phase I investigation activities vere completed in accordance vith 
E L E’s 1990 GQAPP for Contamination Assessments and Remedial Activities 
at NAS Pensacola. 
completed in accordance vith the nevly revised, updated (19921 version 

The interim data report vi11 

All Phase I1 investigation activities vi11 be 

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

14.2.1 Contaminant Source Survey 
A detailed contaminant source survey vi11 be performed at sites 2, 3, 
and 14 in order to obtain a comprehensive understanding of potential 
contaminant source(s) at the sites. 
information in NAS Pensacola files, previous investigative reports, and 
intervievs vith current and former employees of the NAS Pensacola 
facility. 
past and/or present vaste streams(s) and vaste 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 vi11 be delineated. 
ground source survey vork vi11 be conducted in close communication vith 

The survey vi11 focus on existing 

Based on the information obtained from these sources, on-site 

All back- 
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the facility Installation Restoration (IR) coordinator as the survey may 
need to access repositories andlor individuals at several locations 
among the various tenant commands. 

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 will include the development of a detailed summary table and 
the provision of former and existing buildinglstructure plans, if 
available. The evaluation of former and existing underground utilities 
at the site vi11 include determining the former and current use of each 
utility structure. 
graphically on a site map (see Engineering Survey, Section 14.2.[4)), 
based on the detail available in the data base. Finally, the 
identification of potential former and existing ambient contaminant 
sources will involve an evaluation of existing files and literature to 
determine whether any normal daily activities at each facility, such as 
aircraft operations, may have created potential, low-level ambient 
contaminant source(s). 

The compilation of a list of former and existing 

All former and existing utilities will be shown 

At sites 2, 13 and 14, specific tasks associated with the contaminant 
source 

0 

0 

0 

survey will also include: 

Identification and detailed description of the numerous 
buildings at Site 2 and the buildings of Chevalier Field 
west of Site 14. 
of past and current activities that have been associated 
with each particular building; 

This will include providing a description 

Identification and location of past and present underground 
utilities (if any) associated with the buildings at sites 2 
and 14; and 

Identification and location of drainage systems and 
structures that may act as outfalls from sites 2 and 14 to 
Pensacola .Bay. 
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14.2.[2] Sampling and Analysis 
Figures 14-7 and 14-8 shov the proposed Phase XI nearshore surface 
water and sediment and offshore sediment sapling locations for Site 2, 
respectively. 
and sediaent sample, soil boring, and monitoring vell locations for 
sites 13 and 14, respectively. Tables 14-2, 14-3, and 14-4 swaarite 
the sampling and analytical requirements, including QA/W samples, for 
the Phase If investigation of sitas 2, 13, and 14, respectively. Table 
14-5 provides the specific rationale for each proposed Phase I1 surface 
-tar and/or sediment saaple location and for the analytical suite 
associated vith each proposed Phase I1 ssrpling location at Site 2. 
Tables 14-6, 14-7, and 14-8 provide the specific rationale for each 
proposed Phase I1 surface vater and sediment sample, soil boring, and 
monitoring vell location, respectively, and for the analytical suite 
associated vith each proposed Phase 11 sampling location at Site 13. 
Tables 14-9, 14-10, and 14-11 provide the specific rationale for each 
proposed Phase XI surface vater and sediment saaple, soil boring, and 
monitoring vel1 location, respectively, and for the analytical suite 
associated vith each proposed Phase I1 sampling location at Site 14. 

Pigures 14-9 and 14-10 shov the proposed surface vater 

The sample location reference nuabers listed in Table 14-5 correspond to 
the location numbers on figures 14-7 and 14-8 (Site 2); the sample 
location reference nwbers listed in tables 14-6 through 14-8 and 14-9 
through 14-11 correspond to the location nwbers on figures 14-9 (Site 
13) and 14-10 (Site 14), respectively. 
designations used in tables 14-5 through 14-11 correspond to the 
designations used and defined in tables 14-2, 14-3, and 14-4. 

The analytical suite 

During Phase Il field activities at NAS Pensacola site groups A through 
E, soil borings, shallow aonitoring vells, and interaediate aonitoring 
vells vi11 be completed at three background locations across the base, 
[clustered with the existing deep supply dls. Tbest background soil 
brings and monitoring vells,] together vith the three existing 
[oo-lmse] deep supply wells, [vill be] sampled for analytical suite A 

[(see E & B 1992a). 

vi11 be analyzed for [Target Analyte list (rat) metals]. 

(Soil samples collected belov the vater table [BUT) 

These. 
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Figure 14-8 PROPOSED OFFSHORE SEDIMENT SAMPLE LOCATIONS - 
NAS PENSACOLA SITE 2 - PHASE I1 
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Figure 14-1 0 PROPOSED SURFACE WATEWSEDIMENT, SOIL BORING, AND MONITORING 
WELL LOCATIONS - NAS PENSACOLA SITE 14 - PHASE II 
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l o .  of Dupli- Trip Prosorva ivo Fiold Rinsato Analytical 
nodiur Samplosa catos Blanks Blanks ' Blanks Blanks Total' Suitoc' 

Surfacm 7 1 - 1 1 1 . 11 A - 1 - -- -- l1).1 B -- ( 2 )  D 
wator (1) 

10 - m Hn 5 118 A -- l1).5 B (1) -- 5 m? m 
( 4 )  m m? m NR Hn (4) E 

TOTAL 110 11 6 1 1 6 135 
( 8 )  m m? Nn m m (8) 

- -- -- ( 2 )  m?. 

Sodimont 103 

14(NASP]UHllO3:TO395/874/14 

Koy : 

'Tho numbor of sa.ip1.s shovn in paronthosos will bo analysod for tho additional paramotors 

bTrip blanks will bo analyrod for Appondix IX volatilo orgonic corpounds (VOCs)  only. 

indicatod. 

Prosorvativo blanks will bo analysod for  Targot Compound List ITCL) VOCs, total rocovarablo 
hydrocarbons (TRPHs), dissolvod Targot Analyto List (TAL) motals, and cyanido. 

CAnalytieal suit. dosignations a10 as follows: 

A = TCL Vocs, TCL baso-noutral/acid oxtractablo organic compounds IBNAS): TCL posticidos 
and polychlorinatod biphonyls (PCBs): TRPHs: TAL motals (total 1 i . o . .  unfiltorod] and 
diisolvod (i.0.. rilliporo-filtorod, vator onlyl): cymido; gross alpha, bot., and 
garma radioactivity (noarshoro sanplos only); total Kjoldahl nitrogon: total organic 
carbon: grain sir. (sodimont only): hacdnosi (wator only): and alkalinity (wator only). 

B = Appondix I X  VOCs, DNAs, dioxins, posticidos, PCBs, organophosphorus posticidos, 
horbicidos, total motals, cyanido, and sulfido. 

D = Total surpandod solids. ammonia nitrogon, orthophosphato phosphorus, disiolvod oxygon 
(in fiold), 5-day biological oxygon donand ( B O D g ) ,  And chorical oxyqon dound (COD). 

sulfur, ignitability, and cation oxchanqo capacity. 
E = pH, alkalinity, porcont moisturo, BTU contont. ash contont. total organic halogons. 

dSpocific constituonts onconpassod by tho various chomical groups includod within tho abovo- 
listod analytical suitor aro idontifiod in tablos 9-16] through 9-1151 of tho GQAPP. - lot roquicod. 

' 7  locations x 2 dopth intorvals; 25 locations x 1 dopth intorval. Shallow sanploi at a11 32 
locations colloctod in triplicato. 

Sourco: Ecology and Environront. Inc., 1992. 

[Bold itoms onelosod in braclots donoto 
ch.ng.8 to tba last vorrion of d o t w n t l  
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turtaco -tor 5 1 1 1 1 9 A 
(21 no In aR n n ( 2 1  0 

21 2 1 Im R 1 25 A 
( 2 1  n n n n aR ( 2 1  t 

f sodinnt 

soi1g 2 1  3 1 1 1 33 A 
(8) n NR Im RR n (81 t 

2 1 1 1 1 1 1 A h Grotndwator 

mTAL 55 1 4 1 3 I 74 
(121 RR 111 nR m n 1121 

KOY : 

' n o  n-r of sampler rhom in paronthosor will bo analy8.d for tho additional parantor. 

byrip blank8 will bo analy8.d for Targot Compound Li8t tm) vohtilo organic co.pound8 (ooC.1  only. 

indicatod. 

Pro8orvativo blanks will bo analyrod for TCL - 8 ,  total roeovorablo potrolour hydrocarbon8 
( m 8 ) .  di88OlV.d Targot AnalytO U S t  (TAL) DOt.1.. and wanid.. 

CAn.lytfCal Suit0 d08ipnatiOn8 as0 a8 fOllOUS: 

A I TCL Vocs: KL bmo/noutral and acid oxtractablo organic compound8 (-1: TCL po8ticid.s and 
polychlorinated biphony18 (PCB.1; M a :  TAL -tal8 (total ti.. ., urrfiltorodl and di88olv.d 
ti.. ., ~illiporcfiltorodl. wator only): cyanido: pro88 alpha, bot., and gamma 
radioactivity; total organic carbon; total Kjoldahl nitrogon (ZIQ; surfaco wator mnd 
8odirnt only): grain si80 (8odinnt only): hardno88 (vator only): .ad alkalinity (wator 
only 1. 

D - Total 8uspoadod 8olid8, TlUI (groundwater only). aronia nitrogon, orthopho8phato ph08phOCU8, 
di88olv.d oxygon (in fiold). 54ay biological oxygon dound (BOD5),  and chorical oxygon 
b u n d  (COD).  

8 - pb, alkalinity, porcont roi8turo. grain si.. (roil only). aV contont, a8h content,. total 
organic halOgOr18, 8ultur. ipaitability, and cation orchango capacity. 

%pacific con8tituonts oncompassod by tho variou8 chorical group8 includod within tho abovo-lirtod 

'Jn - Wot roquirod. 

'~aqlos colloetod in triplieat.. 

g~~t.l or 5 boring locations x 3 dopth intervals - 15 mamplor, plus 3 boring locations x 4 &pth 

%ditional -118 will bo in8tall.d .ad groundvator 8a.Ol.S colloctod oa8t of tho Indu8tri.l 

analytical 8Uit.S aro idontifiod in tab108 9-(6l through 9-11)) O t  tho e?. 

intorvah = 12 samp1.8. 

Wa8tovator Troatnnt Plant (IWPI in conjunction with tho invoatigation o f  tho rn facility (Group 
0.) . 
Sourco: Ecology and Environnnt, Inc., 1992. 

[Bold it.r oaeloood ir brmckots & n o t o  
cbangom to tbo &ut r r r s i a  of  docwrt] 
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No. of Dupli- Trip Preservahivo ?ield Rinsato Analytipl 
Medium Samplosa catos Blanks Blanks Blanks Blanks Total' Suitec' 

Surtace Water 7 1 I -- 1 1 11 A 

2-0 2 1 Nn m 1 24 A 
(6) m m Nn m Nn ( 6 )  E 

soil0 41 4 2 Nn Nn 2 49 A 
4 1 m m Nn -- 5 C 

(26) MR IR NR Nn NR ( 2 6 )  C 

5 1 1 1 1 1 10 A 
(5 . )  m tm tm m NR ( 5 . 1  D 

( 3 )  m* Nn m m Nn ( 3 1  D 

t Sediment 

h G roundwa t e r 

TOTAL 7 9 5 1 2 5 99 
(40) NR tuFl tm 11R Nn (40) 

14IIOASP]VH1103:T0395./076/10 

Key : 

'The number of samples shown in parentheses will bo analyzed for the additional paramoterr 

byrip blanks will'be analysed for Target Corpound List (TCL) volatile organic compounds (VOCs) only. 

indicated. 

Presorvativo blanks will be analysod for TCL V O C s ,  total rocoverable petrolmu8 hydrocarbons 
(TRPWs), dissolvod Target Analyte List (TAL) 8et.19, and cyanide. 

CAnalytical suite designations are as follows: 

A TCL VOCE: TCL bare-noutral/acid oxtrictable organic compounds (BIOASI: TCL pesticides and 
polychlorinatod biphonyls (PCBs): TRPHs: TAL BOtalS (total [i.e., unfiltered1 and dissolvod 
1i.o ., milliporo-filtoredl, wator only): cyanide: gross alpha, bot., and gam8a 
radioactivity; total organic carbon: total Kjeldahl nitrogen (TKN: surface wator and 
sodiment only): grain site t s o d i ~ n t  only): hardnoss (water only): and alkalinity (water 
only) . 

C TAL BOtalS. 

D = Total susponded solids, TKN (groundwater only), am8onia nitrogon. orthophosphate phosphorus, 
dissolvod oxygen (in field), 5-day biological oxygen demand ( B O D s ) ,  and chemical oxygen 
domand ( C O D ) .  

C = pH. alkalinity, porcent 8oisture, grain size (soil only), BTU contont. ash content, total 
organic halogens, sulfur, ignitability, and cation exchange capacity. 

dSpocific constituents oncompassod by tho various chomical groups included within the above-listed 
analytical suites are idontifiod in tabloa 9-16) through 9-1151 of the GqmP. 

= Not requirod. 

'Bay Sa8pl.S c o l l ~ c t ~ d  in trip1iC.t.: thoreforo. 5 X 3 1 5  SaBpleS, plus 5 X 1 = 5 Sa8pleS. 

'Total of 0 boring locations x 3 depth intervals = 24 Sa8p1.S: 1 boring location x 5 dopth intorvals 
= 5 samples: 1 boring location x 7 dopth intervals = 7 ramples: 1 boring location x 9 dopth 
intervals = 9 samplos. 

hTotal of 5 now shollow wells = 5 samples. 

Sourco: Ecology and Environment, Inc., 1992. 

[Bold itm enclosod in braclots donoto 
Cb8Dg.S to tbe last vorsion of docunnt] 
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C3 
C J  
CL’ 
c 
CJ 
cn 

c 
P 
I 
h) 
0 

Location Rational. Aaalytical national. 

1-4, SD 
5-7 

(-10 

11, 12, 
1 4 ,  16 

Low lovols PAHI dotoctod in Phase I 
sodiwnt srmplos sDOlC-SW24 and $DOLL- contaninants. 

VOCr dotoctod in Phaso I sodimont 
ramp10 S W 2 4 .  

A Charrctoriro lull rpoctrum o f  potontial 

SWlS, roapoctivoly; also Lou lovols 

Llovatod motels, ? U s ,  and/or TRPHs 
dotoctod in Phaso 1 sodirnt samplos 
swos-sDoo7. 

SW/SD Potonti01 soucco aroas. 

13. 15 I D  

17-12 

Qotocmino oxtont o f  potontial 
sodimont contamination in 
this aroa. 

I D  DotormAno p r ~ s o n c ~ ,  MtUCO, and 
oxtont o f  potontial olfsboro 
rodinont contamination. 

A charactociao lull spoctrun o f  potontial 
contrmiaantr. 

B Hoot R c U  roquirownts. 
(Location 9; 
Int r va 1 
4-12 in.i 

De 8upport potontial aito comodiation 
(Location planning activitior. 

9 )  

A charactoriro Lull spoctrum ol potontial 
contaminanto. 

D , L  Support potontial sit. romodiation 
(Location planning activitios. 
16 only) 

A Charactoriro Lull mpoctrum o f  potontial 
contaminanto. 

A Charrctoriro Lull rpoctrum o r  
potential contam4aantr. 

14IrruP~rnllO3:t039S/103~/~ 
r o y  : - SurLaco uator; SD - SOdhOnt. 
‘&cific parawtors includod vithin oach analytical 
suit. aro qivon in tablo 14-2. 

Sourco: Ecology and Cnvironmont, Ins., 1992. 

VOCs - Volatilo organic compounds. 
PAUs - Polynucloar aromatic bydrocarbona. 
TWHs - Total rocovorablo potrolow hydrocarbons. 
R C M  - Rosourco Consorvation and Iocovory Act. 

l k l d  itom omcloaod 4m brackotm domoto 
t o  tho loat v o r s i ~ ~  or docuwnti 

e 0 



Location Rationrlo 
Analyticah 
Suito(s I Analytical Rationale 

1, 2.  sw/so Dotormino oxtont of pctontial aurfaco 
6 ,  7 SD watoc and sodimont contamination 

up- and down-curront from IWTP (basod 
on high PAH. TRPH, and/or phon01 
concontrations dotoctod in Phaso I 
soil borings 8004, 0005, and 8006). 

h Charactoriro full spoctrum of potontial 
contaminants. 

3 ,  1, 
5 

SW/SD Dotormino prosonco and naturo o f  
potontial surfaco wator and sodimont 
contamination domslopo/downgradiont 
from IWTP (based on high PAHI TRPW, D, E Support potontial eito romodiation 
and/or phenol concontrations (Locations planninq activitios. 
dotoctod in Phaso I r o i l  boringr 3 and 41 
8004, BOOS, and 8006). 

A charactoriro f u l l  rpoctrum of potontial 
contaminants. 

>VI I Surfaco water; SD = rodimont. 
Spocific paramotors includod within oach analytical auito aro qivon in T a b l o  14-3. 

PAH - Polynuclmar aroaatic hydrocarbon. 
TRPB - Total rocovorrblo potroloua hydrocarbon. 
XWTP - Industcia1 Wastowator Troatmont Plant (Group oj .  

Sourco: Ecology and Environmont, Inc.. 1992. 

IBold i t o u  onclosod i a  braclots docloto 
cbugos to t h m  last vorsior of docuuntl 



c 
P 
I w 
0 

Location Rational. kralytical Rationah 

8 .  13,  Awt Apparently non-contarinatod aroaa basod A confir8 tho absonco of soil 
14, 15 on Phaao I soil borings co8plotod in conta8iaation in thoso aroas. 

thoro aroas. 

9, 10, AM Dotor8ino tho naturo and ortont o f  soil A Charactoriso Cull spoctru8 of potontial 
conta8ination dotoctod in Phmo I spil 
borings DO04, BOOS, and BOO(, .ant o f  
IWTP. E Support potontial sit. ro8idiation 

conta8inantr. 11, 1 2  

(Locations planning rctivitios. 
10, 11) 

Koy : 

'MCI = soil sa~p1.r colloctod abovo wator tablo at following intorvals I B U I :  tocation roCoronco nwbora LO, 11, and 11 tO-[t.OI 

bSpocifis p a r a ~ t o r s  includod within oach analytical suit. aro qivon in table 14-3. 

toot, tl.01-2.5 root, 2.5-5 Coot; and 5-10 foot); location roforonco numbors I ,  9, 13, 14, 15 (0-tl.OI Coot; ll.Dl-2.5 Coot; and 
toot j . 

IUTP = Industrial Wastowator troat8ont Plant (Qroup 0). 

Soutco: Ecology and Envitonrnt, Inc., 1992. 

. 



Location Rationah Analytical Rational. 

8 ,  14 SGW Apparently non-contaminatod aroas basod A Confirm tho absonco of gtoundwator 
on Phaso I tomporacy wolls and soil 
borings corplotod in thoso aroal. 

contamination in thoam a t o m .  

14[RASP~UHll03:TO395/1046/7 

Koy : 

‘Additional sit. 13 monitoring wolls vi11 bo installod and samplod as part of tho romodial invostigation of  tho Industrial 
bWastovator TrOatmont Plant (Group 0 sit..). 

CSpocific paramotors includod vithin oach analytical suite .re givon in Tablo 14-1. 
SGW = Groundvator ramplo from shallow monitoring woll. 

c * SOUKCO: Ecology and Environmont, Inc. ,  1992. I 
w 
c 

[Bold i t o n  onclosd in brmckots doooto 
change8 to  tho last vmr8ion ot  Qcunntl 



Location Rational. Analytical Rational. 

1. 3, SW/SD . Dotormino naturo and ortont ol potontial A Charactoriro Lull #poCtrum Of potontial 
4 ,  6 ,  eurCaco wator and sodiunt eonta8ination contaminantr. 
7 alonq coartlino (barod on proronco of 

P W r  and/or phonolr in Pharo I rodimont 
ramplor ID002 ond S0005. (tocat ion planning activitios. 

0 . E  Support potontial rito romodiation 

4 )  

2 

5 

9 

SW/SD 

SD 

SW/SD 

SD 

Phonolr and PAnr dotoctod in 
Phase I sodiunt ramplo SDOOl. 

Motalr, PAllr, and phonolr dotoctod in 
Pharo I noarrhoro clay layor rodi~ont 
ramplor ID003 and 10004. 

tocation not ramplod during Pharo I. 

Hiqh PAHs and TRPHr dotoctod in 
Pharo t nodimont amp10 SDOOI. 

A Charaetorixo tho Cull rpoctrum o f  
potontial contaminantr. 

A Charastori80 Cull rpoctru8 of potontial 
contaminanta. 

E Support potontial alto ro8odiation 
planning activitiom. 

A Charactoriro Cull spoctrum of potontial 
contaminanta. 

Q,IC Support potontial r i m  rowdiation 
planning activitior. 

A Charrctorixo Cull rprctrum oC potonthl 
contaminantr. 

C 8up)ort potrtl.1 alto rordiation 
planning activitios. 

1 4 ~ U r P ~ ~ 1 1 ~ ~ : T 0 3 ~ 5 / 1 0 4 0 / ~  
Koy at ond ot tablo. 



Location Rational. Analytical Rational. 

LO SD Location not SaDp1.d during Phaso I. 

Support potontial sit. comodiation 
planning activitios. 

l4~~~D~UH1103:TO395/1040/7 

Koy: 

>W.= Surfaco wator: SD = sodimnt. 
Specific paramotors includod within oach analytical suit. aro givon in Tablo 14-4. 

I- * 
1 PAHs = Dolynucloar aromatic hydrocarbons. 

W 
W TRPHs = Total rocovorablo potroloum hydrocarbons. 

Sourco: Ecology and Environmont, Inc., 1992. 



Location Iationrlo 
Anal yt icr$ 
suit.(. 1 Malytical Iationrlo 

11 

1 2  

1 3 ,  1 4 ,  
15, 17, 
19, 10 

16 

AUT VOCs dotoctod in Phaao I ro i l  boring A Charactoriro Cull apoctrum of potontirl 
BOl5.  contaminantr. 

AWT 

AUT 

AWT 

VOCr dotoctod in Phaao I roil boringr 
DO14 and D016. 

Wiqh contaminant concontrationr , 

dotoctod in Pharo I rottlinq pond 
ro i l  borinqr BOO1 throuqh B006. 

l,l,l-tricbloroothano dotoctod 
in Phaao I roil borinq B012. 

Cvalurto potontial prosonso of 
aquiCor matrir roil .  contamination 
by utalr &rod om biqb Pbaao 1 
temporary u.11 -12 u t a 1  
concontrationr. 

C Support potontial rito romodirtion 

A charactoriro cull rpoctrum or potential 

phnninq activitior. 

contaminantr. 

A Cbarrctoriro Cull apoctrum of potontirl 
contaminantr. 

I Support potontial sit. romodiation 
(tocationr planninq activitior. 
14, 15,  l 

and 201 

A Charactoriro Cull rpoctrum or potontial 

I Support potontial rito roudiation 

C notrlr aro only concorn horo. 

I lupport potomtlal alto rordlation 

contaminantr. 

plannlnq retivitlor. 

plannlnq actlvitlor. 

14(luo)lmll03:?039S/l045/~ 

Koy at ond of t a b l o .  



T d l o  14-10 (Coot.) 

Location 
Roforonco SaBplO Analyticah 
wumboc ( s ) Typo(.) Location Rationah suito(a 1 Analytical Rational. 

18 AUT P u r  and TRPHr dotoctod in Pharo I A Charactoriso Cull spoctcur of potontial 
roil boring 8006. contaminant.. 

2 1  A m  High TRPHs dotoctod in Pharo I 
soil boring 8008. 

A chacactorizo full rpoctrum of potontial 
contaminants. 

e support potontial rito romidiation 
planning activitios. 

BwlQ evaluato potontial proronco of C Hotalr aro only concorn hoc.. 
aquitor matrix roilr contamination 

I- by rotals basod on high Pharo I E support potontial sit0 romodiation 
& 
I tOBpOrACy W O l l  TWO08 mota1 

W concontrations. cn 
planning activitios. 

1 4  I M P  1 UlIl103 :T0)95/104 5/7 

Koy : 

'AWC = Soil samplos colloctod abovo water tablo At fo11owing intOrValS 

BUT = Soil ramplor colloctod bolou wator tablo at following intocvalr 

bSpocific paramotorr rncludod within oach analytical suit. aro givon in 
vocs = Volatilo organic compoundr. 
PAHs = Polynucloar aromatic hydrocarbons. 
TRPHs = Total cocovorablo potroloum hydrocarbons. 

Sourco: Ecology and Enviconmont, Inc., 1992. 

15- 2 0 ,  2 0  - 25; 

10 - 2 5 ) .  

B L S ) :  0 - 11-01. 11.01 - 2 . S ,  2 .5  - 
B W ) :  Location 16 ( 2 0  - 25,  25 - 30 
Table 14-4. 

5 ,  5 - 10, 10 - 15, 

: Location 21 (5 - 10,  

[.old i t o u  onclosod in braclots &noto 
chrPqos to tho last  vocsion of QcuwPtI 



I- * 
I w 
OI 

tocation Rationale Analytical Iationalo 

11 SOW Traco lovol P M r  and phonols dotoctod in A Charactoris. tu11 apoctru~ of potontial 
Pharo I tomporary woll TWOIS. contaminants. 

D Support potontial sit. roudiation 
planning activitiom. 

IS 

16 

18 

2 1  

Mw 

SOW 

SGW 

Sov 

Potontial .hallow qroundwator contamination A CkataCtOri80 full mpoctrum o t  potontial 
araociatod uith PAllr and phonola dotoctod contaainantr. 
in Phamo I r o i l  borinq BOOS. 

D Support potontial sit. romodiation 
planning activities. 

Dovnqradiont o t  wortorn rottlinq pond; 
motalr dotoctod in Pharo I tomporary 
woll nroll. 

A Charactoriso tu11 spocttum ot potontirl 
contamiaantm. 

C Support potontial rito romodirtion 
planning activities. 

Domgradiont ot oartorn rattling pond; 
potontial ahallow qroundwator contaminants. 
contamination rrrociatod with PUIS and 
?ILPUr dotoctod in Pharo I roil boring n006. C 

A Charactoris. lull rpoctrua ot potontial 

Support potontial alto rOMdhtiOn 
planning activltlem. 

Uiqh total motalr and traco pkanola 
dotoctod in Phaso I tomporary woll n r o O C .  contaminantr. 

A Charactoriro tu11 spoctruD o t  potontirl 

C Support potomti01 aito rowdirtion 
planning activitiom. 

1 4 ( ~ ? l ~ 1 l a l : T O l 9 ~ / l a r l / f  
noy : 

2hW - Otoundwator aanplo from ahallow monitoring woll. 

? U s  - ?olynucloar aromatic bydrocarbonr. 
tUns = Total rocovorablo potrolour hydrocarbon.. 

Spocitic paramotors includod within oach analytical ruito aro pivon in Tabla 14-4. 

sourco: Ecology and Environwnt, Inc., 1992. 

IDold l t o m  omdomod ir brackota &roto 
cLuqom to tho lamt vormiom ot documoat1 



background locations will help provide a perspective regarding on-site 
occurrences of potential contaminants, as well as aid' in evaluating the 
impact of potentia1,base-wide ambient contaminant sources. 
collection of these groundvater samples is discussed in the work plan 
for [Group A--]Site 1 (Sanitary Landfill(; see B 6 E 1992a1). 

The 

Table 16-2 indicates that one sample from each medium at Site 2 vi11 be 
additionally analyzed for analytical suite B (Appendix IX parameters). 
It should be noted that for these samples, suite A analyses vi11 only be 
performed for parameters not encompassed by Appendix IX (e.g., gross 
alpha, beta, and gamma radioactivity). Furthermore, it should be noted 
that trip blanks will not be analyzed for the full suite A (sites 13 and 
14) or B (Site 2) parameters, but only for VOCs. Finally, it should 
also be noted that the number of required trip blanks shown on Table 
14-2 reflects the total number of trip blanks required to be collected 
for the entire sampling program. 

As noted above, tables 14-5 through 14-11 provide specific rationales 
for proposed Phase I1 sampling locations and analyses. 
locations were selected based on the Phase I results in accordance vith 

Sampling 

* one of the following criteria: 

o Area of knovn 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. 
required to confirm that the extent of contamination has been completely 
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. 

Locations selected according to the third criterion are 

. 
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All three of the above criteria must be met in order to complete a 
Baseline Risk Assessment and, as varranted, Feasibility Study for the 
site. 
requires that the collected samples be analyzed for the full suite of 
parameters in analytical suite A. Eovever, in some cases (e.g., 
evaluation of potential aquifer matrix contributions to the high total 
metal concentrations detected in Phase I temporary vel1 groundvater 
samples), a more limited analytical program (e.g., metals only in soils 
collected BVT) is varranted. 

Furthermore, in 'most instances, meeting the above criteria 

- 

Finally, -to support potential remediation planning activities for these 
sites, selected samples from each medium also must be analyzed for those 
parameters vhich directly control the viability of various remediation 
alternatives (see analytical suites D and E, tables 14-2, 14-3, and 
14-4) 

14.2.[2].1 Surface Water and Sediment Sampling 

Surface vater samples vi11 be collected in accordance vith Section 6.9.1 
-of the GQAPP. 
vater bodies shallovtr than 1 foot vi11 be collected at the surface 

Surface vater samples collected at locations in surface 

[ad, a v e r  possible, directly into the sampling container. 
possible,) a glass or stainless steel beaker or similar sampling device 
[will be used.] 
be collected vithin 1 foot of the bottom using a Kemerer or similar 
sampling device. During collection of surface vater samples, the 
surface vater pE, temperature, specific conductance, dissolved oxygen, 
and turbidity vi11 be recorded in the field notebook. 
vatcr depth and tidal stage for each sample vi11 be recorded in the 
field notebook. 
accordance vith Section 6.10 of the GQAPP. 

If wt 

Samples collected from vater deeper than 1 foot vi11 

In addition, the 

Equipment decontamination vi11 be conducted in 

Sediment samples vi11 be collected in accordance vith Section 6.9.2 of 
the GQAPP. 
steel trovel, a bucket-type mud auger, an Eck~an dredge, or other coring 
device. The composition of sediment materials retrieved vi11 be 

recorded in the field notebook. 

Sediment samples vi11 be collected using either a stainless 

To conform vith PDER methodology and 
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enable comparison with PDER sediment data on Pensacola Bay at all 
shallow sediment sample locations in the bay, triplicate samples will be 
collected. 
values for each analyte. 
conducted in accordance with Section 6.10 of the GQAPP, 

The analytical results will be averaged to produce mean 
Equipment decontamination activities will be 

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

Site 2 
During th Pha I1 investigation, surface water samples will be 
collected at seven locations, and sediment samples rill be collected at 
32 locations at Site 2. 
nearshore surface vater and sediment sampling locations are as follows: 
four (sample locations 8 through 11) approximately 30 to 50 feet south 
of the seawall near the eastern end of the site; one (sample location 
12) within the westernmost slip; one (sample location 14) along the 

easternmost slip. 
intervals will be sampled: from the surface water/sediment interface to 
4 inches below the interface and from 4 to 12 inches below the 
interface. 
follows: 
two (sample locations 13 and 15) along the southeastern corner of the 
site. 

As shown on Figure 14-7, the seven combined 

. southeast corner of the site; and one (sample location 16) within the 
At these seven sediment sample locations, two depth 

Nine additional nearshore sediment sample locations are as 
seven (sample locations 1 through 7) south of the seawall; and 

As shown on Figure 14-8, the 16 offshore sediment sample locations are 
as follows: seven (sample locations 25 through 31) south of the site; 
and nine (sample locations 17 through 24 and 32) north and east of Site 
2 near sites 13 and 14 (Magazine Point Rubble Disposal Area and Dredge 
Spoil Fill Area, respectively). 

All seven surface water and 103 sediment samples will be analyzed for 
the parameters included in analytical suite A (see figures 14-7 and 14-8 
and tables 14-2 and 14-5). Note that the total number of sediment 
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sample includes collecting triplicates at the shallov interval of all 32 
locations. In addition, one surface vater and one 4- to 12-inch-deep 
sediment sample (saaple location 9) vi11 81so be snalyzed for the 
paraaeters included in analytical suite B. In addition, tvo surface 
vater samples (saaple locations 9 and 16) vi11 be analyzed for the 
paraaeters included in analytical suite D (see Figure 14-7 and tables 
14-2 and 14-5). 
locations 9 and 16) vi11 also be analyzed for the paraaeters included in 
analytical suite B (see Figure 14-7 and tables 14-2 and 14-5). 

Pour sediaent samples (one from both intervals at 

Site 13 
During the Phase I1 sampling, surface vater samples vi11 be collected at 
five locations, and sediaent saaples vi11 be collected at seven 
locations at Site 13. As shovn on Figure 14-9, the five combined 
surface vater and rediwnt samples (sample locations 1, 3 through 5, and 
7) and the tvo additional sediment samples (saaple locations 2 and 6) 
vi11 be collected dong the shoreline of Pensacola Bay. 

All five surface v8ter.and 21 sedinlit samples vi11 be analyzed for the 
paraaeters included in analytical suite A (see Figure 14-9 and tables 
14-3 and 14-6). 
collecting triplicates at seven locations. In addition, tvo surface 
vater samples vi11 also be analyzed for the paraaeters included in 
analytical suite D (sample locations 3 and 4; see Figure 14-9 and tables 
14-3 and 14-6). 
parameters included in analytical suite E (locations 3 and 4; see Figure 
14-9 and tables 14-3 and 14-6). 

Note that the total number of sediment samples includes 

Tvo sediaent samples vi11 also be analyzed for the 

Site 14 
During the Phase I1 investigation, surface vater samples vi11 be 

collected at seven locations, and sediment samples vi11 be collected at 
10 locations at Site 14. 
surface vater and sediment sampling locations are as follovs: 
(saaple locations 1, 3, 4, 6, and 7) approximately 30 to SO feet 
offshore; one (saaple location 2) in the pond north of the bra; and one 
(saaple location 8) in the pond south of the bera. 

As shovn on Figure 14-10, the seven coabined 
five 

Additional'sedirurt 
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sample locations are as follows: two (sample locations 9 and 10) south- 

west of the berm near the drainageways; and one (sample location 5) east 
of the berm near the bay. 

All seven surface water and 20 sediment samples will be analyzed for the 

parameters included in analytical suite A (all locations: see Figure 
14-10 and tables 14-4 and 14-9). Note that the total number of sediment 
samples includes collecting triplicates at five locations. In addition, 
three surface water samples (sample locations 2, 4, and 8 )  will also be 
analyzed for the parameters included in analytical suite D, and six 
sediment samples will also be analyzed for the parameters included in 
analytical suite E (sample locations 2, 4, and 8 ;  see Figure 14-10 and 
tables 14-4 and 14-9). 

14.2.(2).2 Soil Sampling 
All soil sampling, compositing, and lithologic logging activities will 
be performed in accordance with Section 6.6 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 
split-spoon samplers in accordance with Section 6.6.2 of the GQAPP. 
Equipment decontamination will be performed in accordance with Section 
6.10 of the GQAPP. The number and types of soil field OA/OC samples to 
be collected during Phase I1 were determined in accordance with Section 
11.1 of the GQAPP. 

Site 13 
During the Phase I1 soil boring and shallow monitoring well installation 
(Section 14.2.(2).3), soil samples will be collected at eight locations 
across Site 13 (see Figure 14-9). 
collected from the following depth intervals: 
[l.O] to 2.5 feet BLS, 2.5 to 5 feet BLS, and then every %foot interval 
BLS to the water table. For the purpose of estimating sample numbers, 
the depth to the water table is assumed to be between 6 and 9 feet BLS 
across the site. 

At each location, samples will be 
0 to (1.0) foot BLS, 
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All 27 soil samples vi11 be analyzed for the parameters included in 
analytical suite A (all sample locations; see Figure 14-9 and tables 
14-3 and 14-7). Eight of the 27 soil samples vi11 also be analyzed for 
the parameters included in analytical suite E (sample locations 10 and 
11; see Figure 14-9 and tables 14-3 and 14-7). 

Site 14 
During the Phase I1 investigation, soil boring and shallov monitoring 
vel1 installation (Section 14.2.[2].3), soil samples vi11 be collected 
at 11 locations across Site 14 (see Figure 14-10). 
except as noted belov, coaposite samples vi11 be collected from each of 
the folloving depth intervals: 0 to [ l . O ]  foot BLS, Il.01 to 2.5 feet 
BLS, 2.5 to 5 feet BLS, and then every 5-foot interval BLS to the vater 
table. In addition, at tvo locations (16 and 21) samples vi11 be 
collected from tvo depth intervals BWT: 
and 5 to 10 feet BUT. 
depth to the vater table is assumed to be 25 feet BLS across the site. 

At each location, 

the vater table to 5 feet BWT 
For the purpose of estimating sample numbers, the 

Forty-one of the 45 soil samples vill be analyzed for the parameters 
included in analytical suite A (all sample locations), and four of the 
4 s  soil samples (not of the 41) vi11 be analyzed for the parameters 
included in analytical suite C (sample locations 16 and 21; see Figure 
14-10 and tables 14-4 and 14-10). 

In addition, 26 of the 45 soil samples vi11 also be analyzed for the 
parameters included in analytical suite E (sample locations 11, 14 
through 16, and 21; see Figure 14-10 and tables 14-4 and 14-10). 

14.2.[2].3 

A total of tvo perqanent shallov monitoring vells vi11 be installed at 
Site 13, and five vill be installed at Site 14. These vells vi11 be 

located and designed to supplement the Phase I investigation results 
regarding the lateral and vertical extent of groundwater contamination. 
The number and target completion depths of these vells are as follovs: 

On-Site Permanent Monitoring Vel1 Installation and 
Dcrclopwat 
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Site 13: 

o Two shallow wells, each of which will be approximately 15 
feet deep. 

Site 14: 

o Five shallow wells, three of which will be approximately 30 
feet deep and two of which will be approximately 15 feet 
deep. 

Figures 14-9 and 14-10 show the locations of the proposed monitoring 
wells at each site, and tables 14-8 and 14-11 provide the detailed 
rationale for each of the monitoring well locations, target depths, and 
corresponding sampling analytical requirements at sites 13 and'14, 
respectively . . 

In order to detect the presence of any floating product that may be 
present at sites 13 and 14, 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. 

The shallow wells will be installed using hollow-stem auger methods and 
constructed of 4-inch-diametert flush-threaded, polyvinyl chloride (PVC) 
casing terminating in 10 feet of 0.015-incht factory-slotted screen. 
All drilling and finished monitoring well construction will be conducted 
in accordance with sections 6.7.2 and 6.7.3 of the GQAPP. 
all newly installed wells will be protected above surface grade with a 
steel surface casing and locking wellhead cover. 
[traveled] areas, newly installed wells will be protected at surface 
grade with a flush-mount security cover and locking cap. 

In addition, 

In paved or heavily 

In conjunction with the drilling of the shallow well boreholes, 
continuous split-spoon samples will be collected to the target 
completion depth of the wells in accordance with Section 6.7.2.3 of the 
GQAPP . 
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After installation, each of the nev monitoring vells vi11 be developed 
using a subaersible pump and/or bailer in accordance vith Section 6.7.S 

of the GQAPP. 
labeled, and moved to a storage area on NAS Pensacola, as directed by 

the Navy (see also Section 14.t6J.2). 

Development vaste vi11 be contained in 55-gallon drums, 

All drilling equipaent vi11 be decontaminated prior to use and between 
installation of each vell in accordance vith Section 6.10 of the GQAPP. 

A l l  borehole cuttings and drilling fluids vi11 be stored in 55-gallon 
drums, labeled, and moved to a storage area on NAS Pcnsacola, as 
directed by the Navy (see also Section 14.[6].2). 

14.2.[2].4 Grormdtnter Sampling 
Purging and sampling of each vell vill be conducted in accordance vith 
sections 6.8.2 and 6.8.3 of the GQAPP, respectively. Equipment 
decontamination activities vill be performed in accordance vith Section 
6.10 of the GOAPP. 
samples to be collected during Phase I1 were determined in accordance 
vith Section 11.1 of the GQAPP. All shallov monitoring vclls vi11 be 
checked for floating and/or sinking immiscible hydrocarbons vith an 
oillvater interface probe. 

The number and types of groundvater field OA/W 

Site  13 
During Phase 11, groundvater samples vi11 be collected from tvo nevly 
installed, on-site, shallov monitoring vells at Site 13 (sample 
locations 8 and 14; see Figure 14-9). 
be analyzed for the parameters included in analytical suite A (see 
tables 14-3 and 14-8). 

The tvo groundvater saaples vi11 

S i t e  14 
During Phase 11, groundvater samples vi11 be collected from five nevly 
installed, on-site, shallov monitoring vells at Site 14 (all sample 
locations; see Figure 14-10). The five groundvater samples vill be 

analyzed for the parameters included in analytical suites A and D (see 
tables 14-4 and 14-11). 
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14.2. [ 3 J 
The main objective of the Phase I1 hydrologic assessment is to further 

delineate the (hydrogeologic character] of the underlying aquifer at 
sites 2, 13, and 14. Slug and short-term specific capacity tests, 
rather than a (long-term] pump test, have been proposed for Phase I1 
because the location and distribution of contaminants in the various 
zones of the underlying aquifer have not yet been precisely determined. 
The hydrologic assessment at sites 2, 13, and 14 will include a wellhead 
elevation survey of all the newly installed permanent monitoring wells; 
static water level measurements in all the on-site wells and on-site 
and/or adjacent surface water bodies; short-term specific capacity 
and/or slug tests on all the newly installed permanent wells; and 
measurement of tidal currents, wind, and/or stream flow at appropriate 
surface water locations. 

Eydrologic bsessmen t 

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

In addition, 

At sites 13 and 14, static water levels will be measured in all the 
existing and proposed on-site wells and in the on-site water bodies on 
at least four occasions: once during the sample of the newly installed 
wells; once approximately two to four weeks after sampling to obtain an 
estimate of the short-term temporal variability in water levels; once 
during a low tidal phase; and once during a high tidal phase. 
measurements taken during opposing tidal phases will be collected on the 
same day in order to accurately evaluate tidal influences on water level 
elevations at these sites. 

The 

Limited aquifer testing will be conducted on all newly installed 
monitoring wells. 
short-term specific capacity tests on wells that are capable of 
sustaining a measurable yield. 
13 and 14’will be conducted during the development of the newly 

This testing will consist primarily of performing 

The specific capacity testing at sites 
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installed vells. 
measuring the initial static vater level in the vell and then 
vithdraving groundvater from the vell at a constant rate for a 
designated period. The sustained vater level during pumping is then 
noted, and the pump is turned off. 
is then recorded continuously over time until the vater level 
equilibrates to the intial static level. In addition to measuring 
dravdovn in the developing vell during the specific capacity testing, 
vater levels vi11 be measured in adjacent shallow, intermediate, and/or 
deep monitoring vells to determine the extent to vhich the respective, 
monitored zones MY be hydraulically connected. 

The procedure for specific cabci ty testing involves ' 

The vater level recovery in the vell 

Injection or vithdraval-type slug tests vi11 be performed on nevly 
installed vells that are not capable of sustaining a m8surable yield. 
The procedure for slug testing involves.measuring the initial static 
vater level in the vell and then injecting or vithdraving a knovn volume 
from the vell, using a solid stainless steel cylinder, to create an 
instantaneous change in vater level. 
continuously over time until the vater 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 groundvater flov velocity (V) for each of the 
monitored depth zones. During each of these tests, a calibrated tape 
and/or electronic data logger vi11 be used to monitor and record the 
vater levels in the vell(s) being tested or observed. 

For the Site 2 hydrologic assessment, at each surface water sampling 
location in Pensacola B8y, the prevailing current direction and 
velocity, vind direction and velocity, vater depth, and tidal phase vill 
be recorded during the time of sampling. 
evaluate tidal effects on nearshore areas, these measurements vill be 
recorded at these saae locations during high tide, low tide, and mid 
tide. 
flov is noted, velocity, discharge, and stream elevation data vi11 be 

In addition, in order to 

For all inland surface vater bodies on sites 13 and 14 in vhich a 
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recorded at the same time that water levels are measured in the on-site 
monitoring wells. 
13, and 14 and monitored regularly over the course of the fieldwork. 

A rain gauge will be installed at or near sites 2, 

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. In addition, any utilities, 
aboveground structures, and improvements (such as pavement) will be 
located. 
survey (Section 14.2.1) will be incorporated into this survey. The 
survey also will delineate topographic variability using contour 
intervals of 2 feet. 

All sampling and monitoring well locations will be identified 

Any pertinent information found during the contaminant source 

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

14.2.[5) Interim Remedial Heasures 
During the field investigation, circumstances on site may require IRHs. 
IRHs will be initiated on a case-by-case basis [and only folloving 
receipt of BPA approval.] 
could involve the installation of security fences and warning signs; 
construction of berms, caps, and/or recovery and treatment systems; and' 
removal of soil, sediment, and/or drums. If an IRH is conducted, a 
detailed, explanatory report of the IRM will be developed by E & E and 
provided to the Navy [and EPA.] 

Rapid response will be emphasized. An IRM 

14.2.[6) Report 
Refer to Section 20 of this work plan (revised [July 1992)) for a 

description of the Phase 11 report. 
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14.3 Phase 111--tent Delintatim 
Phase I11 tasks vi11 be conducted based on the results of phases I and 
11, (if deemed n e c e s ~ . ]  
identify and characterize areas and contaminants of primary concern as 
they extend laterally from the landfill source(s), Phase I11 activities 
vifl be geared tovard delineating the horizontal and vertical extents of 
contamination. 

Although the earlier phases are intended to 

14.3.1 Biota Sampling 
If deemed appropriate based on the findings of Phases I and 11, 
additional flora and fauna sampling may be conducted in Phase 111. 
required,] a separate biological sampling plan vi11 be prepared. 
sampling for sites 13 and 14 MY potentially include the collection of 
vegetation and small mammals from on-site populations. Biota sampling 
for Site 2 may potentially include the collection of marine fish and/or 
benthic invertebrates from near shore populations. 
supling will be conducted as part of the investigatioa of O b  l5, 16, 
and 17.1 

(If 
Biota 

[Baaed& biota 

14.3.2 Sediment S.rpling 
Sediment saapling vi11 be conducted as needed for Site 2 to delineate 
the areas of contamination in Pwacola Bay. 

14.3.3 Soil Sampliag 
For sites 13 and 14, soil sampling vi11 be conducted in conjunction with 
any nev shallov or intermediate well installations. 

14.3.4 Sh.llov Monitoring Well Installation and Dcvelopwnt 
Additional shallov monitoring vells MY be required at sites 13 and 14 
to further determine the horizontal extent of any shallov groundvater 
Contamination. 

- 
14.33 

The installatiQn of additional monitoring vells into deeper zones of the 
aquifer may be required to assess horizontd and vertical hydraulic 

Intermediate d Deep hitoring Well Installation d 
Development 
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gradients, aquifer physical characteristics, and vertical extent of 
contamination for sites 13 and 14. 
locations and depths are dependent upon Phase I and Phase I1 findings. 

The number of wells and their 

14.3.6 Groundwater Sampling 
All wells installed for Sites 13 and 14 in Phase I11 will be sampled, 
and analytical requirements for the samples will be developed based on 
the results of previous phases. 
of wells will not be sampled as part of this extensive delineation 
phase. 

It is anticipated that a select number 

14.3.7 Eydrologic Assessment 
All wells installed during Phase I11 will require a wellhead survey to 
obtain TOC elevations. Water level measurements will be made for all site 
monitoring wells and nearby surface water bodies. Horizontal and vertical 
hydraulic gradients will be determined. Aquifer testing will be performed, 
as required, to ascertain aquifer physical characteristics. On sites where 
contamination is found in the surficial zone during phases I and/or 11, the 
low permeability zone will be further characterized during Phase I11 and 
any subsequent phases. 
logs, isopach maps, permeability testing, aquifer testing, and other 
information 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. 

It is intended that soil sample results, lithologic 

(14.3.8 Engineering Survey 
A comprehensive engineering survey will be conducted to accurately 
identify all new site sampling locations. 
vel1 locations vi11 be identified both horizontally and vertically. 
addition, any improvements (such as pavement} vi11 be located. All 
engineering survey information will be integrated with the existing 
Phase I1 CAD base .aps so that all updated, site-related information can 
be precisely and efficiently added to the base map. 
will be produced in mylar and blueline copies; the CAD file for the 
drawing vi11 be kept on ‘diskette.] 

All sampling and monitoring 
In 

The survey drawing 
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14.3.[9) 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-Bxtent Delineation 
The following tasks, if required, vi11 be performed as 8 continuation in 
the effort of delineating the extent of contamination for Sites 2, 13, 
and 14. 

0 

0 

0 

0 

0 

0 

0 

li.[5) 

Sediment sampling; 

Soil sampling; 

Shallov monitoring vell installation and development; 

Intermediate and deep monitoring vell installation and 
development; 

Groundwater sampling; 

Hydrologic assessment ; [ .nd 

Bwi-iw --.I 

Field budlity Assurance/Qudity Control 

14.[5]=1 b C m t 8 t i O l h  

Field activities and sample management vi11 entail strict documentation 
requirements as described in Section 7 of the GQAPP. 

14. [ 51 . 2 
Samples collected for laboratory analysis during all phases of fieldvork 
vi11 require the collection of field QA/W samples as described in Sec- 
tion I11.1) of the CMPP. The estimated numbers of required field U/QC 
samples for phases I and I1 are shown in tables 14-1 [through 14-41. 

Field WOC Samples 

14.[6) Decontamination and Waste bmgement Procedures 

14.[6).1 Decontamination Procedures 
Equipment decontamination requirements for sites 2, 13, and 14 vi11 be 
performed in accordance vith Section 6.10 of the W P .  
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14.[6].2 Vaste Management Procedures 
[All investigation-derived waste handling will be performed in 
accordance vith Section 6.11 of the GQAPP and EPA's guidance for 
investigation-derived vaste.) 
well purging and development activities on Sites 2, 13, and 14 will be 
discharged onto the ground surface away from the well or will be 
contained, labeled, and moved to a storage area on NAS Pensacola, as 
directed by the Navy. 

All water generated during monitoring 

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

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

Laboratory QA/QC procedures are designed to ensure the accuracy, 
precision, completeness, representativeness, and comparability of all 
analytical data. 
GQAPP and GSMP. All phases of fieldwork vi11 incorporate a different 
level of data quality and requisite laboratory QA/QC. 

discussed in detail in the GQAPP and GSHP. 

Laboratory QA/QC has been addressed both in the 

These levels are 
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16. GROUNDWATER HODELING 

E 6 E vi11 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 6 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 simula'tion from a 
simplified model based on Darcy's Law. 
including transmissivity, storativity, and hydraulic conductivity 
determined from the previous phases of fieldwork. 

E & E will calculate flow 

E b E will utilize parameters 

To obtain a prediction of plume extent without remediation, E h 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 L E then will use information generated by 
these computer simulations for remedial alternative development. Other 
computer models that can be utilized to assess on-site-groundwater 
conditions include: PLASH, a two-dimensional, finite-difference 
groundwater flow model: GWTRANS, a two-dimensional, finite-difference 
solute transport model; FEHWATER, a finite-element groundwater model; 
and FEHWASTE, a finite-element solute transport model. 

16-1 

(hid items enclosed in brackets denote 
changes to the last version of document] 



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 If through IV are 
required in support of the treatability study. 
samples in terms of parameters listed in tables 14-2, 14-3, and 14-4, 
together with treatability tests, vi11 provide the basic data required 
for the evaluation of physical, chemical, and biological remedibl 
technologies. 
incineration tests, solubility tests, soil leaching tests, and 
coagulation-flocculation jar tests. 

Characterization of 

Some of the treatability tests that may be examined are 
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18. BASELINE RISK ASSESSHEFIT 

As part of the Remedial Activities Investigation, a baseline risk 
assessment will be conducted to determine the level of effort required 
in the Feasibility Study for remedial actions. The baseline risk 
assessment will provide an evaluation of the potential threat to human 
health and the environment in the absence of any remedial action by 
providing the basis for determining whether or not remedial action is 
necessary and the justification for. performing any remedial actions. 
(The risk assesslent vi11 be perforred in accordance with EPA's 1989 
documents, Risk Assessment Guidance for Superfund: Volumes I and 11.) 

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

The baseline risk assessment can be divided into four tasks: 
contaminant identification, exposure assessment, toxicity assessment, 
and risk characterization. 
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18.1 Contaminant Identification 
The main purpose of this step is to screen available information on the 
hazardous vastes present at the site and to identify contaminants of 
concern to focus on in subsequent efforts in the risk assessment 
process. [The identification of amtaminauts of concern w i l l  be 
conducted in accordance vith the previously referenced risk assessment 
guidance documents (BPA 1988a, 1988b).] 

18.2 Bxposure Asmsmtnt 
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. 
pathvay may be viewed as identifying four elements: 

Identification of potential exposure pathvays 

An exposure 

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

2)  An environmental transport medium (e.g., air, groundvater, 
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 vith an 
understanding of both the current and potential future risks if no 
action is taken. 
maximum exposure scenario should be developed to reflect the type(s) and 
extent(s) of exposures that could occur based on the expected future use 
of the site. 

Therefore, as part of this evaluation a reasonable 

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

18-2 

[Bold items enclosed i n  brackets dcnotc 
dmgw to the last versiam of doctnaat] 



18.3 Toxicity Assessment 
This step considers: (1) the types of adverse human or environmental 
effects associated with contaminant exposure; (2) the relationship 
between the magnitude of exposure(s) and the adverse effects: and (3) 
related uncertainties such as the evidence for a chemical’s potential 
carcinogenicity in humans. Typically, this process relies heavily on 
existing toxicity information and rarely involves the development of new 
data on toxicity or dose-response relationships. The Integrated Risk 
Information System (IRIS) will be utilized [during the toxicity 
assessment . ] 
18.4 Risk Characterization 
In the final stages of the baseline risk assessment, a characterization 
of the potentially adverse effects to human health or environment of 
each scenario derived is developed and summarized. 
information developed during the exposure and toxicity assessments, 
estimates of risk can be developed to include carcinogenic risks, 
noncarcinogenic risks, and environmental risks. To characterize 
environmental risks, the potential exposures to the surrounding 
ecological receptors must be identified, and the potential effects 
associated with such exposure(s) must be determined. Important factors 
to examine include disruptive effects to populations (plant and animal) 
and the extent of perturbations to the ecological community. 

* 

By integrating 

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

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

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

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

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

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

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

The results of the baseline risk assessment m y  indicate that the site 
poses little or no threat to human health or the environnnt. In such 
cases, the Feasibility Study should be appropriately scaled dovn or 
eliminated. 
baseline risk assessaent vi11 serve as the primary basis of documenting 
a no further action decision. 

The results of the Remedial Activities Investigation and 

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

Further details on the specific tasks to be performed as part of the 
Feasibility Study will be described in detail during the update of this 
work plan after the initial phases of the fieldwork have been completed. 
Eowever, 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 L E will prepare a suaunary of field data collected during the Remedial 
Investigation to compare and evaluate the concentration of the 
contaminants of concern against the cleanup criteria developed. 
will prepare a qualitative and quantitative summary of contamination for 
the scenarios identified during the 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. 
accordance with BPA's current document, Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under =CIA (EPA 1988b). If any 
of the procedures described in this section are in conflict vith the 
current EPA guidance document, the methods described in the EPA guidance 
document will be folloved. 1 

E L E 

[All Feasibility Study tasks vi11 be performed in 

19.1 
E 6 E will screen and develop applicable technologies for the 
remediation of .any on-site contamination. 
applicable technologies, E & E will consider all U s ,  identify 
problems, and determine pathways of contamination using a 
receptor-oriented approach based on the threat to the public health, 

Screening of Applicable Remedial Technologies 

In the process of screening 
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velfare, and the environment. In this summary, pathways will be 

outlined for each medium of concern. 
applicable renedial technologies for each general response action such 

as contaminant removal, treatment, disposal, and so on. The 
identification of technologies vi11 be based on technical selection 
criteria and E & E's  engineering judgment. 

E 6 E then will identify 

19.2 Assesslcat of Applicable Remedial Technologies 
During the assessment process, E & E vi11 consider the relative 
applicability of each technology. 
environmental, institutional, and public health impacts, and technical 
feasibility vi11 be applied. 
technologies vi11 be provided for each general response action. 
s-ry will include any appropriate conments concerning the reliability 
and implementability of the technology. 

In addition, criteria such as 

A discussion of the applicable 
The 

19-3 Risk bS-t 
Based on the results of the baseline risk assessment conducted during 
the Remedial Activities Investigation, E L E will perform a detailed 
risk analysis to detemine the acceptable levels of risk. This vi11 
allov the Navy to balance the increase in costs associated vith each 
alternative against gains in safety. The risk analysis will include 
consideration of site contaminant toxicity, transport mechanisms, 
persistence in the environment, and impacts on human health and the 
environment. 

19.4 belopent and Bviluation of Remedial Action Altenutivea 
During the preceding task, remedial technologies will be assessed 
independently without considering potential advantages or disadvantages 
of technologies applied in combination. In this task, individual 
technologies will be assembled into redial action alternatives for the 
site. 
criteria including technical feasibility, environmental and public 
health, institutional inpacts, and comparative costs vi11 be considered. 

During the assembly and evaluation of the action alternatives, 
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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. 
preceding task will be compared using technical, environmental, and 
economic criteria. E d E will consider present worth of total costs, 
environmental effects, technical aspects, the extent to which 
alternatives comply with ARARs, community effects, and other factors. 
E & E will apply these evaluation criteria uniformly to each alternative 
along with any additional criteria that may result from the Navy project 
coordination. E 6 E will discuss the selection of the chosen 
alternative by means of a statement of the relative advantages of the 
alternative over the other alternatives considered. 

Selection of Recommended Remedial Action Alternatives 

The alternatives assembled during the 

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

Following the Phase I investigation, E 5 E will prepare a Phase I 
Interim Data Report for each site. 
to summarize briefly the findings of Phase I and provide recommendations 
for the Phase I1 investigation; the Phase I interim report will not be a 
formal report. (In general, during the proposed multi-phase 
investigation process, formal reports will be generated only when little 
or no additional assessment work appears to be required.) Following the 
Phase I interim report, the work plans for the Phase I1 work will be 
updated accordingly. 
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 only 
summarize the Phase I1 results and provide recommendations for the Phase 
I11 investigation. Thus, the Phase I1 interim report will not be a 
formal document. 
the work plans for the Phase I11 work will be updated. 
111 investigation is complete, all results will be synthesized and 
presented in a Remedial Investigation report. 

The purpose of this report will be 

If the results of Phase I1 indicate that 

Following production of the Phase I1 interim report, 
Once the Phase 

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

These reports 

For all reports, E & E will prepare a 100% draft report for the Navy and 
Technical Review Committee (TRC) review. The TRC review comments will 
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be incorporated into draft final reports vhich vi11 be resubmitted 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. 
m e r e  appropriate, public participation issues vi11 be sumaarized, 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, vi11 be provided in a series of-appendices. 

Hen-thly progress reports during all field activities vi11 be submitted 
to keep the Navy apprised of fieldvork status and site conditions. 
Current and planned activities, as vel1 as cost tracking, vi11 be 
provided. 
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21. t"T REVISION 

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

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 & E technical managers and 
directors. 
the GPMP submitted to the Navy. 

This process includes preparation of bi-weekly project 

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

Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules 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 betveen phases is subject to the 
schedule in the Federal Facilities Agreement Site Management Plan 
(FFA SMP). The schedule in the FFA SHP will be updated yearly. 
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I 522 
acology and onvironaont, inc. 

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

I vorsion 988 i 

A. B m  1 I R o M I 1 0 B  

Projoct Titlo: Sit. 2 - Watorfront Sodimenti Projoct lo.: UH1103 

TDD/Pan lo. : 

Projoct n~nagor:  John Barksdalo Projoct Dir.: Rick Rudy 

Location(.): 

Propared by: Jon Schmidt Oat. Proparod: 4-25-19 

Approval by: nary Hillor Dato hpprovod: 

Oat. Roviowod: Sit. Safoty Officor Roviov: 

Scopo/Objectivo of Work:. Fiold Scrooninq will includo physical survoys, sodimont and rurfaco wator raaplinq 

Waterfront Sodiaonti - Rarino rodinonts offshoro from NAS Ponsacola on East and South sidos 

Proprod 08tr of Tiold Activitios: Septembot 1989 

Background Info: corploto: [ X 1 Prolirinary (lo analytical [ I 
data availablo) 

~. 

Documontation/Suuary: 

ovorall Chomical Hazard: Sorious I 1 Rodorat. I X 1 
tow I 1  Unknown [ 1 

Ovorall Physical Hazard sorious I 1 nodorate [ I 
L O W  1 x 1  Unknown I 1 . 

6.  sxn/rasTE  IST TICS 

wasto Typo(.): 

Liquid I 1  Solid 1 1 Sludqo 1 x 1  Gasflapor I I 

Charactorirtic(s): 

rlauablo/ I 1 Volatilo [ 1 Corrosive I 1 Acut 1 y 1 1  
Ignitablo Tox ic  

Exploaivo I 1 Roactxvo I 1 Carcinogon [ 1 Radioactive* I I 

Othor: Unknown 

- 

Physical Hazards: 

Ovorhoad 1 X 1 Confined' [ 1 Bolou [ X 1 Trip/Fa11 1 x 1  

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

spas. Grad. 

roise [ I  Othor: Scuba diving to colloct sodiront sarplos. HOat/Cold stress. 

'Roquiros complotion of additional form and spocial approval fror tho Corporato Hoalth/Safoty group. Contact 
RSC or HQ. 

Pago 1 of 6 



I sit. mistory/Doscription and Unusual ?oaturos (8.0 salpliaq Plsa for dotailod doscription): ihis sits is 

comprised of aoarshoro sodinoats alonq tbo southoastora poriwtor of tho W POnS8COh facility. 

w r o  disposod of uithin tho stomator rystom from tho 1930's to 1973. 

?OnS8COl. 

03  aillion qalloas of paints, paint solvonts, kotonos, alodiao. wrcury, radiur paint, and plating solutions 

~ . r o  disposod, untroatod, into Poasacola Bay. 

Liquid vasto 

e This uasto uas carriod out into tho 

bY vsg of storwator outfalls locatod aloaq tbo southoastom portions of I1u Poasacola. At loas 

Locations of Chomicals/wastos: Unknown. It is assumod tbat uastos aro bound to tho orqanic fraction of 

noarsboro sodiwnts. 

I 
gstiutod M l u w  of dromicals/V.stos: At loast 83 million qalloas of paint, m i n t  thinnor and solroat, 

platfry solutions, rrcury, tricbloroothylono and Lotonos. 

Pbysical macard Evaluation: 
1) mysical surveys - walkinq alonq souaqo outtalls: 
2 )  Sodinat Samplinq - SCUM D i T i n q  for sodimoat saqlos: 

31 Docontdnatioo Procoduros - usinq solvoats. 

Choaical -sard Cvaluatioa: 

Rout. Acut. Odor odor I Compound p e m  or Exposurm Sylptoms Tbroshold Doscription 

I 0.1 mq/m3 I Inh/Absor/Cont I cough, mak I m/A T odorloss 

!loto: Coqloto and attach a liarard Svaluatioa Shoot tor oach major kaon, contaminant. 



D. S R I m w D 1 . ? t A .  

siko Control: Attach nap, US. back of this pago, or rkotch of sit. showing hot rono, contamination roduction, 
rono, otc. 

P o r i ~ t o r  idontifiod? [no 1 Sit. socurod? I no I 

Work Aroas Dosignatod? I y o s l  Zono(s) of Contamination Idontifiod? I no ] 

Porsonnol Pcotoction (TLD badgos roquirod for all fiold porsonnol): 

Anticipatod Lovol of protection (Cross-roforoneo task numbors to Soction C): 

e I A I B I C I D I 
r 

T a s k  1 X 

Task 2 X 

TasL 3 X 

J 

Modificotions: Modifiod lovol 0 with wotsuit, nooprono qlovor and divo mask. 

e 

T a s k  1 

Task 2 

TasL 3 

Action k v o l s  for Evacuation of Work Zono Panding Roassossmont of Conditions: 

o k v o l  D: O2 t19.51 or >25%, oxplofivo atnospharo >lot LEL, organic vapors above background lovols, 
particulator >- mg/n , othor 

o k v o l  C: 0 (19.51 or >25%, oxplosivo atnosphoro , 2 5 t  LEL (California-201), unknown organic vapor (in 2 3 broathing zono) > 1  ppn, particulatos >-ng/m , othor 

O2 <19.51 or >25%.  explosive atmosphoro >25t LEL (California-201). unknown organic vapors (in 
broathinq rono) > 5  ppm, particulatos >- ng/m , othor 

,400 ppm, particulatos >- mq/n , othor 

o tovol 6 :  3 

o Lnvol A: 0 t19.51 or > 2 5 % ,  oxplosivo atmosghoro >25t LEL (California-201). unknown organic vapors 

Air Monitoring (daily calibration unloss othorwiso notod): 

A B C D 

X 

X 

X 

Typo of Sampl. 
Contaninant of Intorost taro., personal) 

D.contarination Solutions and Procoduras for Equipmont, Sampling Gear, otc.: 

Monitoring Proquoncy of 
Equipnont S amp1 i nq 

I I 

Trisodium phoaphato wash, tap wator rinso, doionirod wator rinso, isopropanol rinso (tuicol, final orqanic- 

fro. wator rinso, and allow to air dry as long as possiblo. 
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I 
porsoanol omcoo Protocol: m o t  and glovo wash - trisodium pbosc~hato wash with clora wator rinao. Lxpondablos 

vi11 bo doublo baggod and dr-d for disposal. Fiold porsonnol will tako a Lygionic showor, off-sit., 

fo1lowi.g oach day's fiold work. 

meon Solution IEonitoring Procodoros, if Applicablo: kcontarination will k porforrd on tho boat 

spocial Sit. Cquipnnt, tacilitios. or Procoduros (Sanitary tacilitios and Ligbting 
m s t  m o t  19 m igio.i20): 

SCUBA p r ~ o d u r o s  and oquipwnt will follow W.A.W.1. and P.A.D.I. quidolinos 

sfto Entry Procoduros and Spocial Considorations: 

tioldwrk 8ctLvitios. Porsonnol will oxorciso caution in tho vicinity of tho outfall8 and undmrvator. 

It abooo baekqround radiation 10~01s a10 onsountwrod t o u  mombors will oracuato tho sampling a r m ,  and contact 

tbo corporato hoalth physics group to roassoas tho sit.. 

I L C ' s  .Buddy Sy stom. will k ogloyod at all t i n s  during 

work Limitations ( t i n  of day, woathor conditions, otc.) and Hoat/Cold Stross Roquiromonts: 

All tioldwork activitios will bo potformod during daylight hours. 

avoid boat stross and roplaco fluid.. 

?oar rmbors will tako broaks as nocossary to 

~ ~~ 

Goooral Spill Control, if applicablo: R/A 

Inoostigati~-krivod H~torial Disposal fi.0.. oxpondablos, docon wosto, cuttings): 

All fioldwrk uasto matorials vi11 bo doublo baggod, drummod, labolod and transported to a dosipnatod 

location for final disposal by tho Raw. 

~~ 

Samplo Handling Procoduros Including Protoctivo war: 

During all handling of samplos, all fiold toam n d r s  will woar surgical glovos. 

samplo prosorvation with acids. 

Gogglos will bo worn during 

?ram U o r b . r *  Rosponribility 

?oar r r k r s  to bo dotorminod Toam kador 

Sit. Safoty otficor/Samplor 

Goologist/Sa.plot 

*All ontrios into oxclusion xono roquiro Buddy Systom US.. A l l  C L C fiold staft partidpato in wdical 
loaftoring program and havo complotod applicablo training pot 29 CI1 1910.120. 
w r t s  roquirownts of 29 C?n 1910.134, and NISI 888.2 (1980). 

lospiratory protoetion program 
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E. WKRCTIIROIIIUrIOl 

(us. supplorontal shoots, i f  nocossary) 

LOCAL Rssotmms 

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

~mbulanco on 8.~0 -- 904-452-4138, oft 8.s. -- 911 
Hospital e-rgoncy ROO. 

Poison Control Contor 

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

?iro k p a r t w n t  911 

Airport 

U . S .  Coast Guard Ewrponcy - 904-4S3-8178, oonoral Information 904-453-8282 

Laboratory E L E ASC 1-716-631-0360 

rod. EXprOSS 1-80O-238-S355 

Cliont Contact U.S. Uavy Southorn Division, Enginoor-fn-Chargo, Suzanno 0 .  Sanborn -- 1-803-743-0574 
Pito Contact Iw Ponsacola Enviromontal coordinator, Ron Joynor -- 904-452-4515 
Doco8prossion Charbor loAs Ponsacola for lit. throatoning situations. All othor casos will bo takon by life 

flight to nay no8orial Hospital in Panama city, rlorida. 

Disponrary - 904-457-2733, Baptist Hospital 904-434-4a11 (LifO ?light) 

SITE RE SOUR^ 

Sit. Crrgoncy Cvacuation Alar8 Uothod N/A 

Wator Supply Sourco on-sfto 

Tolophono Location, Rurbor To bo dotorminod on-sit. 

cellular Phon., it available N/A 

Radio 

Othor On-stto warohouso nulbor to bo dotorminod 

1. 

2. 

3 .  

4. 

Dr. R8yDOnd Rarbison ( U n i v .  of ?lorid.) ................. ( 5 0 1 )  221-0465 or (904) 462-3277, 3281 
Almchua, Ilorida ( 5 0 1 )  370-8263 (24 houts) 

Ecology and Environmont, Inc., Safoty Diroctor 
Paul Jonuiro ........................................... (716) 684-8060 ( o f f i c o  

(716) 655-1260 (horo) 

Roqional Satoty Coordinator, Sybil Novchurch ............ ( 9 0 4 )  878-2336 (homo) 
(904) 877-1978 (offico 

Rogional offico Uanagor, R. Rudy ........................ ( 9 0 4 )  893-7245 (homo) 
(904) 877-1978 (offie. 
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I. Twonty-four hour answoring sorvico: (501) 370-8263 

What to roport: 

- Stat.: “this is an onorgoncy.” 

- Your nano, rogion, and sit.. 

- Tolophono numbor to roach you. 

- Your location. 

- Namo of porson injurod or oxposod. 

- Naturo of ororgoncy. 

- Action takon. 

2. A toxicologist, (Drs. Raymond Harbison or associato) will contact you. Ropoat tho information givon to tho 
answoring sorvico. 

3. If a toxicologist doos not roturn your call within 15 minutos, call tho following porsonr in ordor until 
contact is mado: 

a .  24 hour hotlino - (716) 684-8940 
b. Corporato Safoty Diroctor - Paul JonBairO - homo 0 (716) 655-1260 
c. Assistant Corp. Safoty Officor - Stovon Shorman - homo 0 (716) 688-0084 

(mt: ?iold Toam must mow Routo(8) Prior to Start of Work) 

Diroctions to hospital (includo map) from Sit. 2 

RAS Disponaary - ?olloq South Avonuo wort to Radford Boulovard. 80.r loft onto Radford Boulovard and continuo 

wost to Pishor Stroot. Turn right onto Pishor Stroot and continuo to Turnor Stroot. Turn loft onto Turnor 

Stroot. Tho t?AS Disponsary is locatod on Turnor Stroot in Building 3600. 

Baptist Bospital - Tako Duncan Road (Navy Blvd.) north to oxit tho bas.. Navy Blvd. bocomos Hm 98 and cucvos 

to the oast. Follow Navy Blvd./Hwy. 98 oast approx. 3mi to Paco Blvd. Turn loft (north) on Paco Blvd. and 

procood approx. lmi to Corvantos St. ( H w y .  9 0 ) .  Turn right on Cocvantor/Hwy. 90 and f o l l o w  this road for about 

8 blocks and turn loft (north) onto I: stroot. Tho hospital is about 6 blocks north on tho loft. 

~~ 

Enorqoncy Egrors Routos to Got Off-Sit. Enorgoncy ogross routos will bo locatod if omorgoncy oxit routos bocomo 

blockod by construction, otc. 
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* 

DRILL R I G  SAFETY 

Hard hats must be worn. 

* 

* 

* 

* 

* 
* 

* 

* 

* 

* 

All team members must be know the procedure to shut the r i g  
off and the location of the "kill" switch. 

When moving a rig off the road, pay attention to obstacles in 
route of travel. walk thelintended route first. 

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

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

The mast must be lowered when the rig is moved. 

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

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

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

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

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

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

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

watch for  slippery ground when working in the area of the rig. 

~ l l .  unattended boreholes must be properly covered. 

Do not drill during an electrical storm. 

-Maintain a safe distance from t h e  rig mechanisms during 
drive sampling and auger removal operations.. 

a 
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Stress Honitoring 

NING 2.8 1 Rwlwd: JANUARY 1990 

None of the information contained in this Ecology and Environment, 
Inc. (E 6 E), publication is to be construed as granting any right, by 
implication or otherwise, for the manufacture, sale, or use in 
connection vith any method, apparatus, or product covered by letters 
patent, nor 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; hovever, the company makes no representation, varranty, or 
guarantee in connection vith this E 6 E publication and hereby expressly 
disclaims any liability or responsibility for loss or damage resulting 
from its use; for any violation of any Federal, State, or municipal 
regulation vith vhich this E 6 E publication may conflict; or for the 
infringement of any patent resulting from the use of the E 6 E 
publication. 

Every effort has been made by E 6 E to 
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E i S, TRAININC 2.8 a JMUARY 1990 
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SOP-Eeat Stress Monitoring 

clkgO~: H 6 S, TRAINING 2.8 I Rovlwd: JANUARY 1990 

.I 

1 INTRODUCPION 

Field operations present a variety of hazards to the employee. 
During hot days or vhen 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 vel1 as perform first rid 
vi thou t delay. 

Therefore, I t  Is important that all eaployees are able 

2 SCOPB 

This standard operating procedure (SOP) describes the symptoms and 

Field personnel should take immediate action to prevent a less 

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

heat cramps, heat exhaustion, and heat 

In addition, this SOP recommends vays to avoid heat stress, such as 
frequent rest periods, carefully timed excursions In protective 
clothing, and monitoring heartrate and body temperature. 
Sfety Offlcer ( S a )  has overall responsibility for seeing that these 
guidelines are folloved in the field. 
cautious when vorking in conditions where heat stress is possible. 

The Site 

Eovever, 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 knov what to do in 8 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 who recognizes the symptoms of heat 

4 EFFECTS OPEEAT 

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

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

Interference vith the elimination of heat leads to its accumulation 
.rad t h u  to the elevation of body temperature. As a result, the person 
I8 raid to have a fever. 
cutaln body processes rpeed up and generate addltioml hart. Then the 
body must eliminate not only the normal but also the additional 
quantities of heat. 

Such a condition produces a cycle in vhich 
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But produced vithin the body is brought to the surface largely by 
the bloodstream urd atupas t o  the cooler surroundings by conduction and 
radiation. 
additlorn1 h u t  is lost by convection. Eawrer, vhan the temperature of 
the surrounding air becomes equal to or rises above that of the body, 
d l  of the heat mut be lost by vaporIration of the moisture (meat) 
f r w  the skln surface. A8 the air becomes more humid (contains more 
moisture), vaporiution frm the akin slwr down. T&w, on a day vhen 
the temperature is 9S.P to 100.P, vith hi& humidity urd little or no 
breeze, heat is retained vithin the body. 
commonly, after a succession of such days (a heat wave) that m e d i d  
aergenc1.s due to heat are likely to occur. 
cl8ssified in three categories: 
stroke. 

If air movameat such u a breeze 8trih8 the body, 

It is on such a day or, more 

Such augmcies are 
hut cramps, hut exhaustion, and heat 

4.1 HEAT CRAMPS I 
But cramps usually affect people vho vork in hot environments and 

perspire a grut deal .  Lo88 of ralt from the body causes painful cramps 
of the leg, arm, or abdominal muscles. Eut cramps also may result from 
dr-inking iced vatu or other drinka either too qulddy or in too large a 
quantity. B u t  cramps generally occur'durfng vork, but m y  appear hours 
later in some cues. 

4.1.1 S ~ p t O ~  

The Sppt0.S of h u t  cramps include the folloviag: 

0 nU8Cle CZUPS in 1-n- 8 N ,  Or 8 b d m ;  

o Pdn acc#purping the cramps; 

o Profuse perspiration: and 

o Faintness. 

4.1.2 Emergency Care 

decontuirution conridemtion8 (see Section 6) i f  the victim is coming 
f r a  the hot zone. 
liquid such u G a t o d e  or its equivalent. 
craqmd muscle. 
alert for any indication of a more serious problem. 

1.2 REA? RxmuIsTIot4 

?lace the victim in a cool location, observiag safety and 

Give the person s i p s  of mter or m electrolyte 

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

B u t  e%&ustian occurs in indipidrulr vorldag In bot environwntr 
.nd may be 888ociat.d vith h u t  cramps. B u t  .xhwtion is cawed by 
tbe pooliw of blood i n  the vessels of the skin. The h u t  is 

f i - r  u?rrr';3573 
I 

2 
n I 1 - n c y u a ~  



SOP-Heat Stress Honitoring 

ujlgOy: H 6 S, TRAINING 2.8 1 Rovw JANUARY 1990 

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 follows: 

o Profuse perspiration, 

o Generalized vcakness, 

o Dizziness, 

o Veak pulse, 

o Rapid and usually shallov 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 obrerving proper decontamination procedures. 

cool vater, Gator.de, or its equivalent. If possible, fan the patient 
continually to remove he8t by convection, but do not allov chilling or 
overcooling. 
if there is any indication of a more serious problem. 

4.3 HEAT STBORE 

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

R u t  stroke is a profound disturbance of the heat-regulating 
mechrni88, u8oci8ted 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 1s 8 aerious threat to life and carries a 20-percent mortality rate. 
Alcoholics are extremely susceptible. 
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1.3.1 Symptoms 

Polloving are the symptoms of h u t  stroke (note the absence of 

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 exceding 10S0P: 

o Huscle tvitching, grovinq into convulsions; and 

o Breathing deeply at first, later shdlowly or even 8l.ott 

perspiration): 

8bS-t. 

4.3.2 Emergency Care 

to a did facility should not be delayed. 
victim in a cool environment lad r m v e  u much clothl4 as postible. 
En8ure.m open airmy. 
vnpp iag  the victim in a vet sheet or dousing the body with vater. If 
cold packs are 8v8i&bler place t h a  under the 8rm8, around the neck, on 
the ankles, or rnjr place where blood vessels located close to tbe skin 
can be cooled. Protect the victim from injury during convulsions, 
especially t o m  b i  tiag. 

itemembet that this is I true emergency, therefore, tr8nsportr ion 
In the meantime, place the 

Reduce body temperature promptly, prefer8bly by 

Pl-e note tbat in t& case of h u t  Cr8mp8 or h u t  exhaustion, 
Grtor.de or it8 equivalent it -ted 8s p8rt of the tra8t-t regime. 
T b  raum for thi8 type of liquid refreshment 1s t h t  mcb beverages 
a l l  return much-needed electrolytu to the body's -tu. 
t h e  electrolytes, body s y r t m  camnot function properly, and the 
represented health M vi11 be incr.ued. 
are uorking in 8ituatioru where the ambient trrp.ntunr and humidity 
u. high, and especially in situations where levels A, 1, rad C of 
protective apparel are required, th. SSO muat follov th. procedures 

Uitbout 

Therefore, vb.n personael 

1i.t~~ ~ O V :  

o Ensure tbat all eqiloyew have sufficient quantities of fluids 
(Gatorad. or its equivalent). Personnel should prepare abud of 

extra fluids; 
ti= for f i d d  work in b u t  8tre.8 ~~itOament8 e C-ming 
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. o Ensure that frequent breaks are scheduled so that overheating is 
IWS likely to occur; 

o Revise work schedules, vhen necessary, to take advantage of the 
cooler parts of the day (i.e., 5:OO a.m. to 1:OO porn., and 6:OO 

o Cooling vests should be worn i f  available. 

o NOTE: Taking salt tablets is NOT currently recommended. 

GUIDELINES FOR US6 OF PROTECTIVE CLOTHING 

If protective clothing must be vorn, especially levels A and B, the 

p.8. to nightfall); md 

5.1 

suggested guidelines for ambient temperature and maximum vearing time 
per excursion are as follovs: 

Ambient Maximum baring Time 
Temperature (OF) per Excursion (min) 

Above 90 1s 

85 to 90 30 

80 to 85 ' .60 

\ 

70 to  80 90 

60 to 70 120 

50 to 60 180 

5.2 BgARTRATE HONITORING 
I 

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

The "Brouha 

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

o Double the count. 

If the recovery pulse rate during the last 30 seconds of the first 
minute is at 110 beats/minute or less and the deceleration betveen the 
first, second, axid third minutes is at least 10 beats/minuts, the 
votk-recovery regime is acceptable. r f e m p l o y e e #  s rate is above 
that specified, a longer rest period is required, accompanied by an 
increased intake of fluids. 



5.3 HONITORING PERSONNEL IiCDY "EI4PERATIJRE AND BLOOD PRESSURE 

men personnel are in rupintory protective gear for extended 
periods, or vhen air tcllp.tatutu are very hi*, the lanltoring of body 
tapmature and-blood prrsrurt is another vay of checking for symptoms 
of heat stress. Careful adherence to utirtiry . .d id widelines could 
identify an individual vho m y  not bave fully rt8bilized and therefore, 
ia not ready t3 continue votlda( in the hot tone. 

Air temperature and relative humidity are the tvo moat important 
measurements for determining tb8 liiulihood that a h u t  stress situation 
rill occur. 
thermometer. 

The reading c.il be achieved using both a dry urd vet bulb 

6 DECONTMINATION 

As in ocher .did emergencies,, decontamination should proceed as 
normally as possible without contributing unduly to the victim's stress 
or injury. 
he or she is ta&n from the b u a r d o w  zone. 
8lurps in effect urd 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 oCh8r serious injuries or 
more life-tbuutening conditionr exist, and the victim cannot be 
diarobed or Jecorrtuinated completely, the victim (or contuinated 
portions) should be vrapped i n  plastic (or other protective material) 
for h i s  or her o m  safety u vel1 as the safety of ambulance and 
bapital personnel. 
victim's being further overheated. 

At a minimum, ;be protective clothing should be removed as 
Tbe "buddy system" is 

Cuefully avoid action that vould result in the 

6 



ecology and environment, inc. 

Tltk: SOP-HEALTH AND SAFETY ON DRILLING RIG OPERATIONS 

Rmdooe: JANUARY 1990 
aWOY: B 6 S, Training 2.7 

H. Van Cleave 

STANDARD OPERATING PROCEDURES 
FOR 

HEALTE AND SAFETY ON 
DRILLING R I G  OPERATIONS 

REVISED: JANUARY 1990 

Prepared by 

Bcology and Environment, Inc. 
368 Pleasantview Drive 

Lancaster, Nev York 14086 



None of the information contained in this Ecologp and Environment, 
Inc. (E 6 f i ) ,  publication is to be construed 8s granting my right, by 
implication or othervise, for the unufacture, sale, or use in 
connection with any method, apparatus, or product covered by letters 
patent, or as insuring anyone agaiast liability for infriagement o f  
letters patent. 

Anyone wishing to use this f i  6 E publication should first seek 
permission of the co~pmy. 
-re the accuracy and reliability of the data contained in the 
document; howver, the company u k e s  no representation, varranty, or 
guarantee in connection with this B 6 E publication and hereby expressly 
disclaims any liability or responsibility for loss or dange resulting 
from its use: for any violation of any Federal, State, or municipal 
regulation vith vhich this E 6 f i  publication ray conflict; or for the 
infringement of any patent resulting from the use of the E i E 
publication. 

Every effort has been d e  by B 6 B to 
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1 -0DUCX'ION 

This documat is meant to be used in conjunction vith B 6 E SOPS 
for field operations and hazardous waste site operations, and 
incorporates by reference 811 the rafcty prec8utions required therein. 
It specifidly addresses the functions and responsibilities of 
p.t.01~~1 working on or around drilling operations. 

B i E personnel are frequently required to vork in the field with 
drill rigs, taking soil rad rode samples, installing piezometers, and 
monitoring vells. W general situations discussed separately are the 
supervision of Subcontract Drillers by E i E, urd the direct opention 
of B i E's ovn drill rig by our personnel. 

2 OPEB15nON OF D R I W  B o c n P m  BY E i E 

2.1 RESPONSIBILITIES AND AWHORITT OF SITB SaPBR OFPI- 

The duties of the Site Safety Officer (SSO) on drilling sites are 
the saoe as in otber types of operations with the exception of the 
increased emphasis 011 the hazards unique to drilling vork. 
details specific drilling concerns of an SSO. 

This section 

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

Vhen E i B perronnel are doing drilling; they vi11 be 

2.2 RBSPONSIBILIRES AND AUTEORITT OF E 6 E ORIUea 

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

0 
0 
0 
0 
0 
0 
0 
0 

10 
0 
0 
0 
0 
0 
0 
0 

Kill switches tripped and operation verified; 
Q.in guards i n  place: 
Belt guards in place; 
Belts set to proper tension (visual); 
Loose belts; 
Presence of any fluid leaks; 

Control panel is clean; 
Coatrol lever functions labeled; 
Pressure relief valves function: 
Cathead free of rust ud pease; 
Cathead grooves less than 118 inch in depth: 
All tools in proper vorklng order; 
Rig leveled and stabilized; 
ch.cit for veld cracks in mast; a d  
Safety hodu operational. 

hWU, ub1-p r~v, chcins: 
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The Driller vi11 report items needing attention to the SSO: 
hovever, it is the Driller's responsibility to make sure that these 
items are corrected prior to drilling. 

be in effect: 
During the drilling operations, the folloving safety practices vi11 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

All vheels vi11 be blocked. 

Rig vi11 be leveled using jacks or stabilizers. 

Rig engine vill be in neutral vhen not actively turning augers. 

Plyvood (or suitable substitute material) "super exclusion zone" 
pad vi11 be in place over borehole. 

Rig engine key vi11 be properly labeled. 

Rig equipment vill be kept in an orderly manner within drilling 
vork zone. 

All equipment vi11 be properly lubricated. 

Tools vi11 be used only for their intended purpose. 

Safety glasses, hearing protection vi11 be vorn vhcn hammers are 
operated. 

Javs of all vrenches vi11 be clean and free of mud to prevent 
slippage. 

All lift hooks vi11 have jav clasps. 

Fire extinguisher vill be staged at rear of rig. 

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

Cables and ropes vill be tied back or secured on stabilizer 

All unattended drill holes will be covered. 

Check for overhead obstructions vhen raising rig mast, boom vi11 
not be raised vithin 25 feet of overhead utilities. 

No refueling vi11 be permitted vhile equipment is running. 

PO8 tS 
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The Driller has authority to direct personnel vithin the area while 
drilling operations are in progre8s. Access to the hazardous area 
around the augu and borehole is restricted by the "super exclusion 
zone" delinuted by the 4- by I-foot sheet of plywod centered over the 
borehole before drilliw. 
penetration of  the augers. 
any time vhile drilling it actively uademy. 

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

A large hole cut in the plpvoad allow 
Bo personnel .re alloved~in this zone pad at 

Eousekeeping a r d  the rig is the responribilitp of the Driller, 

2.3 RESPONSIBILfR AND OF O'lWEB B 6 E 

E i E personnel vorking at a drilling site anst 8Ct as support to 
the Drilling Team by providingany necessary support functions; bovevcr, 
it is important that personnel are careful not to interfere vith the 
drilling process. 
exclusion zone" vhile drilling is undervay. If an B 6 E crev member 
recognizes an unsafe condition in the vork area or OIL the rig, he should 
bring i t  to the attention of the SSO and T a u  Leader, if it is 
not resolved in 8 timely unner. 
hazardous, team mbers  have the option to contact their Regional Safety 
Coordinator (E) or Corporate E u l t h  and !hfety in Buffalo. 

It is the responsibility of all E L B personnel to carry their 
issued nondisposable gear, including hard hat, face shield, respirator, 
ateel-toed boots, eyepiece inserts, safety glasses, and appropriate 
oatemear for the expactad climate. 

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

Personnel are restricted from approaching the "super 

If conditions are still deemed 'to be 

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

3.1 E 6 E SITE SAFETY OFFICER 

Sn addition to Basic Bealth .ad Safety Training and other OSM 
d t e d  training, first aid, CPR, 8nd necessary training in field 
mamitoring of personnel, an SSO should have previously vorked as a team 
maber on field drilling projects in order to have a rotking knowledge 
of  the drill rig urd its inherently hazudou mture. Where monitoring 
irucrwent8tion is to be wed, the SSO must be properly trained prior to 
field vodc. The SSO must have an understanding of the hazards of heat 
d cold stress, their usocirted syuptoms, and proper vork 
nodifications to protect field staff from potential injury. 



3.2 E 6 E  DRILLER AND 

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 Bealth and Safety Training as prescribed by E b E and mandated 
by OSHA. 
vork including medical approvals and respirator fit test. 
previous experience and training, the Driller will be critiqued by the 
E & E Drilling Team upon employment vith E S E, by performing various 
types of drilling. 
vhcther additional training or apprenticeship vi11 be required before 
alloving 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 vell as receive rig-specific 
training on the equipment, before being permitted to act as a Driller 
again. 
drilling training school program. Folloving successful completion of 
such a course, the Driller's Eelper vi11 be observed on sites for a 
period of approximately 6 months, during vhich time he or she will votk 
on several drilling projects performing assorted types of drilling. 
E 6 E Drilling Team vi11 determine, based on these field observations, 
vhcther additional training is required for.this individual. 

Based on 

This reviev vi11 be the basis for determining 

The Driller's Helper position requires prior attendance at a 

The 

3.3 OTBER E 6 E DRILLING PERSONNEL 

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

Field personnel must meet medical and 

3.4 SUBCONTRACT DRILLER AND OTBER SUBCONTRACT DRILLING PERSONNEL 

Subcontract Drillers and their support personnel must, at a 
minimum, have passed basic 40-hour Eealth and Safety Training as 
prescribed by OSHA 29 CF'R1910.120. 
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. 
training shall be verbally verified and logged onsite by the SSO or Team 
Leader before starting vork. 

They shall be medically approved and 

This 
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4 SupERvfSION OF m C T  DIU- 

4.1 RESPONSIBILfnES AND AUTHORITY OF SITE SAFETY O I I I c g z I  

The responsibilitiu of the SSO at a drilling rite vhere 
subcontr8ctd drillers are used include the folloving: 
personnel monitoring, and p e n o d  protection. 

item on the folloving checklist: 

rig inspections, 

A rig inspection starts vitb, but is not limited to, verifying ea& 

o The mast mst be located 8t leut 25 feet froa any overhead or 
underground utili ty lines. 

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

o Outriggers, st8bilizers, or jr& are in place, aad the rig is 
level . 

o A geophysical survey (electrouqnetic or ground-penetrating 
radar) or a reliable rite history mast be obt8ined to verify 
absence of buried obstac1e8, tanks, or drums. 

o A first aid kit and filled e y w u h  muat be readily available. 

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

o The condition of ropes, chains, Md 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 uith emergency phone 
list and u p  of hospital route. 

o A 'super exclusion tone" 8u8t be est8blirb.d a d  the 
borehole, using a 4- by &foot sheet of plyvood. 
area uill be entered during active drilling only by the Driller, 
except in emergency situations. 

If .by of thue i t e m  need replacement or repair, .the SSO must make 
mcuury ar~.n~ll(llts and later verify that repair or replacement is 
sufficient before a c t d  drilling begins. Working together, the SSO d 
tbe driller should verify that tbe rig has been checlud against the 
Operator's checklist. . 

This defined 
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The SSO*s monitoring duties include calibration and setup of the 
appropriate monitoring devices, as specified in the SSP. 
this generally includes an 02/explosimeter and realtime organic vapor 
monitoring capabilities (e.g., "U, OVA). 
stress monitoring, is employed vhere appropriate. 
additional monitoring devices beyond the directive of the SSP should be 
employed (e.g., Rad Hini, Hini Ram),  i t  is his or her responsibili ty to 
obtain this equipment with the cooperation of the RSC or the Corporate 
Eealth and Safety Group, from the nearest E 6 E office. 

At a minimum, 

Noise monitoring, like heat 
If the SSO believes 

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

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

Day-to-day operations, as vell as 

An 

The SSO has the ultimate authority over the Subcontractor vith 

The SSO should hold informal site safety briefings at the 

regard to yhether vork practices meet the requirements of the SSP. 
Shutdovn of vork or restriction of personnel are options available to 
the SSO. 
start of both field vork and daily work shifts throughout the course of 
the project. 
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. 

Although E & E contractually requires Subcontractors to 

If the SSO has reason to believe either E C E or Subcontractor 
personnel are under the influence of alcohol or drugs, or are othervise 
ill before or during work onsite, he or she should consider restricting 
tho8e team members from site work. 
requiring level C protection vho are not cleanly shaved may also be 
rcstricted at the discretion of the SSO. 

Personnel arriving for vork 

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

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

safety met t ings: 

i 



o Location and operation of k i l l  svitches, fire extinguisher, and 
first a i d  kit: 

o R u t  and cold stress hazards: 
o "Super exclusion tone" around borehole: urd 
o Varnings to Subcontractors about hazards of climbing the mast 

vithout safety belt urd other equipmmnt. 

Because h u t  stress is 8 constant threat during 9.111 veather, the 
SSO is responsible for determining vhethar condition8 are uruuit8ble for 
vork. Vhere vorJmrs cannot vork vith the u8ist.nce of w r k  
modifications, cooling vests, and other cooling ...IU, the SSO u y  
decide that vork should not continua. The need for vorlter monitoring 
through blood pressure urd oral temperature checks Vi11 be determined by 
tbe SSO vith assistance from the Bsc md Buffalo Bedth md Safety 
staff, if necessary. 

Tbe SSO vi11 be responsible for shutdovn of the drilling operation 
if electrical storm are in the site a t u .  

No refueling operations v i l l  be performed until rig engines are 
shut dwn. 
spring-loaded, OS8A/Pn-approved g88 c u u  constructed of metal or 
polyethylene. 

Hotor fuels should be stored and dispensed from 

The SSO should ensure and docuwnt that no boreholes are left open 
or unfilled after drilling equipment is mved. 
hole nut be left open and unattended, suitable barricades, or the 
equivalent, vi11 be staged around the hole to prevent personnel and 
equipment from falling in. 

In'irutances vhere 8 

4.2 RESPONSIBILITIES AND AVTttOBfR OF OTBea E & E P-L 

All B 6 E personnel on site are required to follov the terms of the 
SSP and the direction of the SSO. Because the SSO cannot be in all 
placea at all ti-, the crev should observe the subcontractors and 
condition of their equipment at 811 t i u ,  a d  report imediately to the 
fur Leader and SSO any safety-related issues that are unresolved. 
Included are such details as dressout, site functions, and 
decoatulrutlon. It is important that the SSO be involved so that 
proper log entries can be d e .  

B b B, as policy, does not provide safety equipment or monitoring 
inrrttuuntation to subcmtnctors. Some Drojects. however. MY be set 
up 80 that B L B penuanel and subcontractor; share the &e &pendabla 
supplier. 

B b B P.r80nael are forbidden from approaching augers during 
drilling. Activities at the borehole, such as sampling, require that 
equipment be stopped. 

CG2QfjSO 



6 
5 GENERAL DRILLING SITE SAFETY CEECltLISTS 

5.1 SAFETY CHECKLISTS FOR SPECIFIC TYPES OF DRILLING ACTIVITIES 

,llllr: SOP-R€ALTB AND SAFETY ON DRILLING RIG OPERATIONS 

clbOoy: €I 6 S, TRAINING 2.7 I JANUARY 1990 

5.1.1 

0 

0 

0 

0 

0 

0 

0 

0 

General Drilling Site Safety Checklist 

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

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

OnJy approved Drillers vi11 remain in proximity to the borehole 
during drilling, and an approximate 4- by 8-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. 
issue varnings to those personnel vho breach this zone. 

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

The SSO vi11 

All field team members vi11 be briefed on planned drilling 
operations and possible problems before vork begins on day 1. 
All vi11 be shown 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. 

Uelding 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 vorn during any 
active drilling. 

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

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



0 

0 

0 

0 

0 

0 

Electrical storus vithin hearing range of the job site vi11 
si+ vork termination until the SSO and T e u  Leader notify 
personnel othervise. 

The local utilities should be contacted prior to drilling so 
that their lines can be loc8ted and fhggd .  
close proximity may involve isohtiq utilit7 linea (i.eOt 
shutdown and inertiag of gas _. lines). 

When buried drum or other nterial are surrpectd, a full survey 
of the drilling zone is required using appropriate 
instru~entation prior to ground breskiag. 

Only trained, experienced staff vho h8ve studied proper drilling 
methods ud served as 8 klper under an experienced Driller vi11 
operate the cathead. 

Only properly licensed staff vi11 drive the dritl rig. 
safety check of the.vdrider follwing E & H protocolr will be 
carried out by the driver. 

Sitrutions of 

A dai ly  

Climbing on the vertical n s t  is not permitted by B & E staff. 
Because the boom is not equipped vith a ladder, it should be 
lovrred for repairs. 

5.1.2 Rotary a d  Core Drilling 

The folloving precautionary musures should be t8ken during rotary 
uxl core drilliag: 

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

- Rods and bit should be open and clear. 

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

- Drill rod chuck Java should be checked periodically and 
nplawd vh.b necessary. 

- The apacitiea of hoists and shuver should be checked 
against the anticipated veiqht of the drill rod string, in 
addition to other expected hoisting loads. 

- All bores to rad from the pwp should be checked for properly 
installed couplinga; couplings should be secund vith locking 
davices on "quick connect" fittings or v i n  on 
aQlicyo-Stylea couplings. 

9 I 



SOP-AEALTU AND SAFETY ON DRILLING RIG OPWATIONS 

-OY: H 6 S, TRAINING 2.7 I JANUARY 1990 

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

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

Only the Operator of the drill rig should brake or set a 
aanual chuck so that rotation (of the chuck) vi11 not occur 
before removing the vrench from the chuck. 

Drill rods should not be braked while being lovered into the 
hole vi th chuck jaws. 

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

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

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

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

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

The mud pit should be equipped vith.rough-surfaced, 

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

5.1.3 Cothead Usage 

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

If it 



o Check the cathead periodically, vhen the e n g h e  is not running, 
for rope v e u  grooves. 
gruter t b  1/8 inch (3 m), the cathead should be replaced. 

o Always use a clean, dry, sound rope. A vet or oily rope m y  
'grab" the cathead and cause drill tools or other items to be 
rapidly hoisted to the top of the mst. 

o Should the rope 'graba the utb.rd or o t h d s e  becow tuyled 
in the drum, rde8ae the rope and sound an appropri8te a&m for 
all per801Ud, including the Opetrtor, to rapidly back amy d 
stay clear. If the rope agr8ha the cathaad uad tools are 
hoisted to the shuves at the top of the mast, the rope vi11 
often break, releasing the tools. 
stay clear of the drill rig until the Operator can turn off the 
drill rig engine and initiate other appropriate actions to 
release the tools. The Operator should carefully watch the 
swprndd tools, quickly backing a m y  after turning off the 
engine . 

o Chemicds can cause deterioration of the rope that may not be 
visibly detectable, thtu tbe rope should always be protected 
from 8ny Chrricd COllt8Ct. 

If a rope groove form8 to a depth 

If the row does not break, 

o m e r  m a p  the rope from the cathead (or ury other rope, wire 
rope, or cable on the drill rig) around a hand, wrist, arm, 
foot, d e ,  leg, or any other p u t  of the body. 

o Always maintain a minimum of 18 inches of c l u m c e  betveen the 
operating hand and the cathead drum when driving samplers, 
cuing, or othr tools vith the athead and rope method. Be 
avu .  that the rope 8dv8ncu tovard the cathead with each hawer 
blow u the sampler or other drilling tool advcmcu into the 
ground . 

o Do not use more rope wraps than u e  required to hoist a load. 

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

o Position all other hoist lines to prevent contact with the 
operating u t h u d  rope. 

o When using the cathead and tope for driving or b.&-driving, 

u far amy u possible from the h r r  i q c t  point. 
' n k e  sure that al l  threaded connections are tight, while staying 

o The &thead Operator must be able to operate the cathead 
standing 011 a level surface vith sound, firm-footing conditions, 
vithout distraction or disturbance. 4 



SOP-REALTA AND SAFETY ON DRIUING RIG OPERATIONS 

clmoy: H 6 S, TRAINING 2.7 I Fkvlod: JANUARY 1990 

5.1.4 Continuous-Flight or Hollow-Stem Augers 

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

o Apply M adequate amount of dovn pressure before rotation to 
seat the auger head below the ground surface. 

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

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

o Slovly rotate the auger and auger head vhile continuing to apply 
dovn pressure. Keep one hand on the clutch or the rotation 
control at all times until the auger has penetrated about 1 foot 

I I 

or more below ground surface. I 
I 

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

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

o 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. 

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

I 

I o Whenever possible, use tool hoists to handle auger sections. I 
o Never place hands or fingers under the bottom of an auger 

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

o Never allov feet to get under the auger section that is being 
h o b  ted. 



5. 

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-handled shovel to move auger cuttbgs amy from the 
auger. Never use jour  hands or feet to .ow cuttings avay from 
the auger. 

o Do not use hands to clem rotating augers vhm removing augers 
from the ground. 

o The use of vire line hoists, wire rope, .ad hoisting hardvare 
should conform to stipulations developed by tbe American Iron 
and Steel Institute Wire Rope Users h u 8 l .  

1.5 Use of Wire Line Hoists, Wire Rope, and Boisting Bq uipment 

o All vire ropes and fittings should be visually inspected during 
use and thoroughly inspected at least once week for abrasion, 
broken vires, Year, reduction in rope diameter, reduction in 
vire diqter, fatigue, corrosion, damage from hut ,  improper 
weaving, janing, crushing, bird caging, kinking, core 
protrusion, and d.rrrg. to lifting *re. All related 
equipwn.t m t  conform to rtmduds u established by the 
American Iron and Steel Institute Wire Rope Users Hlnual. Vire 
ropes should be replaced vhar inspection indi eatu excessive 
damage according to the Wire ROD. Users M8nual. All vir. ropes 
which have not been used for a period of 1 month or more should 
be thoroughly inspected before being returned to service. 

o End fittings d connections consist of spliced eyas and various 
unufactured devices. 
connections should be installed according to the manufact~rer~s 
instructions and loaded according to the manufacturer’s 
specifications. 

All rmufactured end fittings and 

o If a ball-bearing type hoisting sVivel is used to hoist drill 
rods, &vel bearings should be inspected lad lubricated daily 
to ensure that the svivel freely rotates under 1 4 .  

o If a rod slipping device is wed to hoist drill rods, do not 
drill through or rotate drill rods through the slipping device, 
lad do not hoist the drill rod column hi- than onehalf the 
m m t  height above the top of the . u t  (derrick). Do not hoist a 
rod colupl vith loose tool joints and 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 vith 
hands or by tensioning the slipping device. 1 If drill rods should slip back into the 

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

The number of parts of line should never be 

o Wire ropes must be properly matched with each sheave--if the 
rope is too large, the sheave will pinch the wire rope--if the 
rope is too s d 1 (  it vi11 groove the sheave. Once the sheave 
is grooved, it vi11 severely pinch and damage larger wire ropes. 

o Use tool handling hoists only for vertical lifting of tools 
(except vhen angle hole drilling). 
hoists to pull objects avay from the drill rig; however, 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 

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

Do not use hydraulic 

o 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 avay from the wire rope. 
tool hoists to pull out a mired vehicle or drill rig carrier. 

Do not attempt to use 

o Hinirize shock loading on a wire rope--apply loads smoothly and 
steadily . 

, 

o Avoid sudden loading in cold weather. 

o Never use frozen ropes. 

o Protect vire rope from sharp corners or edges. 

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

l 

l 

o Clutches and brakes on hoists should be periodically tested. 

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

o Alvays vear gloves vhen handling wire rope. 

o Polloving the installation of a nev wire rope, first lift a 
light load to allow the wire rope to adjust. 

14 



o Never carry out boisting operations vhen vuther eoditionr are 
such that hat8rds to personnel, the public ,  or property are 
created. 

o Never leave 8 lord swpcnded in the air vhen the hoist is 
uruttended. 

o Never hoist 8 lord over th8 head, body, or feet of personnel. 

o Never use 8 hoist line to .rideo up the .ut  (derrick) of 8 
drill rig. 

o Replacement of vir. ropes rhould conform to  tbe drill rig 
m8rIuf.c turer 0 s specifications . 



SOP-HEALTH AND SAFETY ON DRILLING RIG OPERATIONS 

6 REFERENCES 

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

Diedrich D-50 Safety Hanual. 

Drilling Safety Guidet Diamond Core Drill Manufacturers Association 
and National Drilling Contractors Association. 

Wire Rope Users Manual* American Iron and Steel Institute. 



Material Safety Data Sheet 
M-Im SdcncsProduacDMdon. P.O.BolM Puir. KY -1 

HYDROCHLORIC ACID, 37% 

NFPA Hrtlngr: I l ca l lh  3 Aammabitily: 0 RcwtMiy: 0 

Dale: 09-10-86 Supersedes W-21-8S 
En. e 0 IIYDHOCHLORIC ACID, 37% 
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ON S l l m l b u r d  Informnliurl 

8 lnblrtlon: 
conodnl lnhrktkn dnpon can cause coughing, choking, 
C(lamalkr dtk nose, Ihmt, and upper rrspintoty tract. 
Inhaloth d higher concmtntions may cause lung damage. 

'p 
Inprtlon: 
ChmciVcl Svmlloring hfldrochlaric acib can cause immediate pain 
and bum d the moulh, tbrorl, uophagus and gart'ointerlinal 
lnd. Maycavrc nausea. mi l ing ,  and diarrhea. 

Skln Conlrd: 
Co&l a n  cauw rcdnuc. pin, and SCWK skin burnt. 
Conmtntcd d u l h  cause deep ukcn ond discolor skin 

Eye Contact: 
(bmckl Vipon arc lrritrting and may cause damage lo the 
eyes. Splubci maycauw seylrc burns and pcnnanent cp Jamage. 

Chronlc Exporum: 
bIg-tCmI c x p a u ~  lo concentrated vlpon may cause emion or 
teeth. h g  l e m  crpaurrr celdom occur due to the conoriyl 
pmpcrtkr d the acid. 

Amrcltlm d Pre+JstlnB Conditions: 
Penon8 Vitb pre-cxlrting skin dimden or e p  disease may he 
more rrvcpliblc to the cllcctr of this rubatancc. 

p. R R S A I D  

Inlinlrtlnn: 
R e m  IO lresh air. If no( bmrtbing, d.r artirwial 
respintion. If breathing k dimtull, 
physician. 

Inpsllnn: 
DO NOT INDUCE VOMmNGl Om l a ~ e  quantities of 
mtcr or milk il avlilabk. Never dw anylhing by mouth to 
an unconuiout p c m .  Oct metlical mttention immediately. 

Skln Exporum 
la case o(eonI.c(, immediately flush skin with plenty of water 
lor aI kul I S  minulu rhik K h n g  eon~aminatcd clothing 
and thou. Wash chbingkfotc KUY. lhoroughly clean rhocr 
bclom reuse. Gel medical illenlion immcdiately. 

oxygen. all a 

Eye Exposure: 
Wash eyes with plcnly of wler lor al  kart IS minuter, lifting 
h r  and upper c@Ms occationaily. Get medical attention 
immediately. 

C. TOXICITY DATA (RTECS, 1986) 

Om1 n t  LDm 900 mg/kg (Ilfldrochlork acid 
ronccntntcd) Mutation rclennccs cited. 

SECTION 6 O c c u m  n Control Mens u w  

Airborne Exposum Umlls: 
.OSllh Fcrmiuibic B p r u r r  Umit (Pl!l.): 
S ppm Ceiling 
ACGll I  lhreshdd Umil Value W V ) :  
S ppm Ceiling 

SECIU)NI Id Infonnrthq 

..............*..... ...*.~.*~~.......~......~.~.~.~~***~.**. 
l lYW ' 



Mallinckrod t 
Material Safety Data 
h q e n g  Phone Number: 314-912-5000 

llurrdous Inpedkncr: Not, applicable. 

- 
3 Umlorrd, dvc wotcr to drink. Induce vomiting i f  mcdkrl hslp [ I6 nh immdotcly m i k b k .  Nwr give an)iI$ng by mouth to rn . a)I(o(ucIw penan. If inhokd, re1110\'c IO fresh air. If ro( 

i brcoibln#, give rrtiflriol respintion. If breathing is diflicult, 

4 &e orylcr. I n  c u c  dcontoa, immcdiatcly flush skin or eyes 
with plenty d n i e r  for at Icrst I S  minuter. In all cases call 0 

1 SE@SECIlONS. - 
3 phyidon. 

- 
DOT Hazard class: Flammable Liquid 

- 
Apprancc: Ocrr, rolorlcu liquid. 

Odor: Rubbing akohd. 

Sdubilitr Infinite in wotcr. 
Boiling ?dnt: 82% (l#F). 
Melting Point: dp.C (-1zTF). 
spccuk p v i t y .  0.79 
Vapor Density (Air- I): 2.1 
Vapor Pressure (mm HI): 33 @ tLTC (6ET) 
hpontion h i e :  (n-BUAC - 1) Z U  

Fin: 
Flommobk Uguid 
hhpoint :  lrC$WF). (cloud cup). 
Autdpi tbn tcmpcntm: 3wc (7SVFJ. 
Rammobk limits in air, % by d u m :  
I C 1  2.0, wl: 12.0. 

Explorlon: 
Abovc nach point, npor-air nhum arc crpkrk  within 
flammable Hmltr Rated o b .  bats with 
cruse nrc or c r p l a k n  

Ilre Extlnguirhlng Medlr: 
Water rpny, dry chcmfcrl, rkohol farm, or ahon dbridc. 
Water cpny moy be wed IO keep fin erporcd containen cool. 

Special Inrormotion: 
In the cvcnt d a fin, w a r  full proteak clothing and 

laccpiecc operated in the prcuurc dcmond or ahcr positive 
pressure mode. 
crporures ond Io dilute rpilb Io w-lkmrarbk mirlurcs. Vaporr 
can Ikw along surfaccs lo distant ignition courcc and flask 
hack. 

oridizcn m y  

NIOSli-rpprwcd aclfanlained breathing rpprratus 6 t h  lull 

Water may be used to flwh spills rwoy from 

- 
S t a b l l l ~  
Sioble under ardiury coaditlwu d use and stongc. I l u t  o d  
runlight can rorlributc lo Inrubilig. 

Hiurdour Dccompotilioa Productr 
Todr pcu o d  npocr ruch u a h n  monoddc may be rekaccd Ir 
0 nn IawMng ioopropVl rlmbol. 

Hiurdour Polymerlutlon: 
Will lo( occur. 

- NFI'A Rntings: i i c r l ih  1 mammrbility: 3 Reactivity. 0 . 

ISOPROPYL ALCC 3L 0 E b c ' e t c :  0743-87 Supersedes 09-U-8S 



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

ISOPROPYL ALCOHOL 
PRODUn IDENTI FICATION: 
SJnonymr: Z-propmol; KC-propyl alcohol; isopropanol 

Fonnuh CAS No.: 67434 

Mdccular Weight: 60.10 

Chemical Fornula: (CH3)2 CHOI1 

HuJrdous Ingredients: Not applicable. 

PRECAUTIONARY M EASURES 
WARNING1 FlAMMMLE LIQUID. IlARhlNL IF 
S W ' W W E D  OR I N W D .  AFFX'lS CEKlRAL CDRVOUS 
ZysTUc ~ U S t S  IRIII7AT)ON. 

Keep amy lmm hut ,  rprrtrr and flame. 
Keep container closed. 
UH vith adequate ventilation. 
Avoid breathing vapor. 
Wash thoroughly after handling. 
A d d  contact with eyes, sun and clothing. 

E R W  CY /FI R STAID 

Mallinekrcdl provider the inl#mruM conWned herein in good faith but 
maker no npnunbtion u to I(r comprehrnslvcnru or accuracy. 
lndividuab receiving thia informallon mu& exerdse their lndcpendenl 
judgment In dclcnnlnlng itr appmprialcnw for a putkular purpac. 

LIallincLlok. Inc.. Science Roduc~s Division. P.O. BOI LI. I'arrir. K Y  4-1. 

If m h d ,  give water lo drink. Induce vomiting if medical help 
b nol immcdialcly adlablc. Never give an)~$ing by mouth to an 
unconlcbus p c m .  If inhaled, remove to fresh air. If not 
bnaihlng, give J l l i f i C i J l  rcrpiralion. If breathing i s  difficull. 
give oxygen. In case of contact, immediately flush skin or eyes 
with plenty of water lor at least 1S minuter. In al l  cases cal l  a 
phpician. 
SEE SECnON 5. 

DOT Hurrd Class: Flammable Liquid 

Appurmcc: Clear, rdorlcu liquid. 

Odor: Rubbing alcohol. 

Solubilily. Infinite In water. 

Boiling Point: 82.C (IMTP). 
Melting Foini: 49T (-128'F). 
Specific y v i i y .  0.79 

Vapor Density (Air- I): 2.1 
Vapor Pressure (mm Hg): 33 @ #pC (WF) 
Evaporation Rate: (n-DUAC - 1) 2.83 
SECTION 2 Fire and ExDlosinn Infnrmnt h q  

Fire: 
Flammable Liquid 
AashpoinC W C  (53.F). ( c l a d  cup). 
hutoignilhn tcmpcralurc: 3WC (750'0. 
Flammable limits in air, % by volume: 
Icl: 2.0, ucl: 12.0. 

N3  Rem- 

Stablliw. 
Stablc under ordinary conditiOns of use and storage. I k ~ t  and 
sunlight u n  eonlnbulc to instabilily. 

tlaurdour Decomposition Products: 
To& pm and npom suck as urbon monoudc may be released i c  
a fire lnvduing lsopmpyl akohd. 

tlaurdous Po1)merizaIion: 
Will not occur. 

Incompotlbllltlcr: 
Hut ,  flame, slmg odduen. accladehydc. chlorine, clhylcnc 
oxide, hydrgen-palhdium combinalion, hydmgcn pcmxide-sulluric 
acid combination, pocaaium ten-butoxide, h)pah lorw mid, 
&ocym~a~er, nitdorm, phosgene, oleum and perchloric arid 

Rem- a11 loultes of ignition. Vcntilale area of leak or 
8plU. Clean-up pcnonncl rcquirc prolcctive cluthing and 
wspiniory prolcc~ion lmcn vapon. Small rpills may be 

enough time lor l u m u  IO clur hood, then ignite paper in a 
suitabk kulh away from combustible matcdals. Chnlrln and 
ICCQVC~ liquid lor rcclamath when pasibk. h g c r  spill8 
and kr rues a n  be tdlcctcd a1 hurrdour wrstc rad atomized 
In a ruitrblc RCRA apprwcd combustion chamber. or abroltKd 
with vermiculite, dry und, earth or similar material lor 
d i s p l  as hazardous waste in a RCRA approved facility. 

Ensure compliance with local, state and federal rcpulalions. 

Explodon: 
Above flash point, vapor-air mixtures arc explosive wiihin 
flammable limits noted above. Contact with strong oridhers may 
cause fire or explosion. 

Fire Extinguishing hicdlo: 
Walcr sprayl dry chcmkal, alcohol loam, or carbon dioxide. 
Walcr spray may be used lo keep fire exposed conlainen cool. 

Spcclal InCormotlon: 
In the event of a fire, wear full protective clothing and 
NlOSI1-approwd selftonlaincd breathing rpparalur with lull 
fatepiece operated in the prcuurc demand or oiher pritivc 
Imssurc mode. Water m3y be used IO flush spills ru.ay from 
crporurcs and to dilute spills to non-flammable mirturcs. VJ~OIS 
can flow along surfaces to distant ignition source and flash 
hack. 

o(I pIpcr lowclr cnporr;tcd in fume hood. Allov 

Nb'I'A Itnlings: ~ k a l t h  1 nrnlmabilily: 3 Reactivity. 0 

Eff!:crive Datc: 07-13-87 Stipersedcs 09-13-85 ISOPROPYL A IXO I -I  0 I 



Mallinckrod t 
Material Safety Data 

NITRIC ACID, 70% 

k 

In cue dmntuc, inncdirtcly flush skin or eyer with pkns d 
water rw at k u ~  IS minuter. ir m l k n d ,  DO NOT INDUC~ 
VOMmbJOl O b  lrfp quantilkr d uliler or milk U m i k b k .  
NMr @ rrflhhg by mouth lo en ullCOllYiOUl pcnon. If inhrkd. 
R- 10 rrclL air. w ro( hrrihir~ 
ncpintb. If bruthhg b diffkuh. dn w n .  In all cucs  
call a pbyddar. 
SCESICIlONS. . 
DOT Hurrd Claw: Oxidizer 

rrt~lcir~ 

Ab 
NFPA RrllnRr: Ilcalth 3 Flamnubilitr: 0 Reactivity: 0 Oihcrr OaMizcr - 

NITRIC ACID, 70% 0 le: 10-21-86 Suptrscdes 09-04-85 
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• ElfedM Date: 16-21·86 Supersedes 0I).()4.8S 

SECOON I Hu'" H,ynllplorm,lIOI 

A. EXPOSURe IllMLm efFEcts 

I ......... : 
ComIIM ....... tto. oI"pon ca. caUM brulllin. dlflk:ulilea 
... kIII to .... IIICIII ..... ,...,...., "mi. twIIidI_, be ,.1.1. 
Oillt, .,....,.on • ., Include eoup .... cholIft" .nd .nt .. 1_ of 
lile IOIC. llIl'OIt •• IMI rapI .. IOIJ I .. d. 

I ....... : 
ComIIM' SwIno.111 ... e. Idd ca. caUM ImmCdile. pal •• nd 
11.l'1li at tM ... 1" tlll'Ol'. aophapa .nd "IlOInl"tI ... 1 Ind. 

Ski. CeaIMt: 
ConcIM' Ca. caUM red ...... pa .... nd ICYCre Ikln IIvl'lll. 
Conce.I .. eed IOII11IoM callie .ep vlcen .nd le.11I .kln • ,cllow 
or ,cllowrblOWft color. 

EJe Ceahld: 
ConoIMI V.pon.re ,m .. tln •• nd m., cavae dania. 10 tbe 
.~ $pi ...... III, caUM ICYCn bvrna .nd penna~nt .,.. dam ••. 

arvalc E.,.,..ns 
Lon,-tena e!!pOlun to macea1raled "pon m., cavae eroaloa 01 
taill. Lon, tena ..... unlacldom octur due 10 IIIe COmliM 
propcrticc oflbe add. 

AannllOD of rrt.dlllaa CoacUlloal: 
P.IIOIII wltll pn-cliltin •• kln dlaorden or e,c diacuc me, be 
more IlIK'Cptlble 10 tile cfrectl 01111 .. lubalance. 

• 
8. flRSIAID 

Inb,I.IIOD: 
R.cmove '0 'nab .Ir. 11Il0l bruthl .... aM .rtilid.1 
raplralloa. U brullllll, Ie diRkuIl. pc OIJlC" Call. 
pbJlIdaIi. 

laae··Ioa: 
DO Nor INDUce VOMmNOI OM ...... qUllilltl .. of 
...Ier or milt If ewe"lble. Newr aM .n,. ..... ." IIIOIIIh 10 

•• vlK'Ollldoul pc'-, acl mcdk'al .Uenlloa Immedi.lely. 

Ski. EJIIIOI''': 
In caac of coalld. Immedl •• ely nuah Ikla willi plenl, of ... Ier 
for II leul IS ... Ulca willie remcMn, coatlmllilled docllin. 
Ind .boca. Wall dothln, beron reUle. 'I1Iorouahl, cleln .lIoa 
berore nUM. Ocl medical.ttealicllllmmedl.lcI,. 

E,e E •• ure: 
Wall .,ea willi plen., of ... Ier ror II leul IS mlnul ... lirtln, 
lower Ind upper .,cllda occaaIouU,. Oct medical I"enlioa 
Immedll.ely. 

c. roXICrrx DATA 

Inhaillion (Ral) LC5O: m ppna 
(NOV/~M 

(RTECS, 1982) 

SECOON 6 OcsuMUop,1 Control Mellu". 

Airborn. E.,.,.un U .. I'a: 
.oSIiA 'el1lllalible I!.poIvn Ulnll (PI!L): 
2 ppm (lWA) 
·ACOIII'llu'CIhoid Umla V.lue (I1.V): 
2 ppm (lWA); 4ppm (SI1!I.) 

•• NITRIC ACID. 

V.III...... S,.t ... : 
A .,...m of locaIa""/or ............. II 1CCIOID ... ncIcd 10 Ipp 
emploJcc bpOIu.- belolr I'" AiItJome e.paauN Umlte. I.c+J 
ellhallit ~.li".iota Ie ... rau, peelened bccaUMIt caa ea.mt 
ahe emillloal 01 tM coa .......... alill _ml, prwc..... .~ 

diapenion 0111 lalO ahe ... ,.1 wort.ra. PIeue nrer 10 It.ct 
ACOin doI:u ....... -IIIdUllrW Ve.dlal'" A M .. uaI of 1 
R.ccoIIlmcadcd Practlcca-. tnOIt rca,l edition, 'or dellu.. : 

Penol" Re.pln.on: (NIOSII ApproYed) J 
If ,he n.v Ie .~. war alUpplic4 .Ir. (uU.faceplcc& t 
rapiralOf, •• rtitted 1Iood, or aclfrCOD .... ed brulhla,lppa .. tua. 
Nilric add Ie a. oddizcr and ahouN _ c:iome .. coated"'~ 
artrldpa Ind annla .. n thaI con .... oxidizable ... le ...... 1uda 
a .divaled ".n:oal. 
Ski. Pratectlol: 
Wear Impeevloua ,lOtect" dothln" 'ndudl", bootI, &ba,1ab 
coal •• proa or OOII'C ..... 10 prevent Aha coa .. d. 

Ere ProlectlOD: 
VIC rbe ... 1eaI lI'e., aogIca lIItd/or. fuU rice .. leld wilen 
.,. .... 1 •• Ia pcaibIc.CoaIld Ie .... alKNld IlOl be WON .... . 
wortln. willi 11111 male rill MII.taI ....... fou ...... ad 
llu1d:-dnacll 'IdUllea .. wort .ra. 

SErnON 1 Slogas lAd Spcdailpform,tlol 

Keep" • IIPlly cbcd COD ..... r. lIorcct ... tool. 
dry. ~alililed .ra. Protect froaa phJl1cI1 de ...... ad diftd 
Iunlipl. boIalC '1'OIIIlDcoaapatible .ubc .. ncca. rIOted '1OIIl 
...oialun . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Nn'RA 

! 
~ 
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llrmrdour pcaOmporllloa Products: 
Sdlua odds. 

'late: 1143-8S Supersedes 04-01-65 "". SODIUM HYDRO '3E Ei 

C) 

c) 
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Mallinckrod 
Material Safety Data 
E.'._' ...... N ....... : 314·"2·_ 

SODIUM HYDROXIDE 
PROPUcr IDENTIfICATION: 

s,.o.,.. Cauaic 1OIIa; '''; I0Il1_ ",..101dde 101"; I0Il1 •• 
.,..ral' 

ror. .... CAS No.: .,.0. ~2 
NoItcuIIr W ..... I: 40.00 

a..IceI ........ Neon 

11111 ..... 1 .... ' •• 11: Noac. 

PRECAlTDONARY MBASURSS 

DAttO •• Mo\y .. fAtAL If IWWDWID. CAUIIII&VIU ..... 
Oct lICIt pl • .,.. _ 0 •• or _ ctoc ...... 
AWlldINu .......... . 
len, ..... , ... . 
UN .................. lIatloa. 
W .... ..........,., ......... 
11111 ....... _ .. dulifted ... POlstiN •• r .... Pede ... CaUilic 

PaiIoaAA 

EMeRoeNCY/FlRST AID 

I ......... do NOT Wucc WIIIIiII •• OM ......... lala 01 
.... r. New'..,...,. .... '" _1"10 .......... ,.rlOll. Call 
... ,.... ...... 1 • .,. I. cue 01 CIOftIKt ....... dlal • ., IhIIIIi 
.kiII or.,.. ... , pie • ., oIM'.' lor.t ..... IS ........ I ... 
c .... cal. pIlpidll. 
sce SecnON S. 
DOT IIII.rd Clau: Corrosive M.leri.1 

SECDON I Ph, .. , Dli. 

APIIC.rancc: Whll •• , •• lquclC •• 1 pclle ... 

Odor. 0cI0dcu. 

SoI .... Ity. 11111.00. oIMler. 

DoIIin. 'alai: Il9O'C (2SWP) 

N ...... PalM: lire (eorP) 

Spedftc 0..., (waI.,. I): 2.13 

Vepor 0..., (AIr-I): No ....... lo ... OItItd. 

V.por ......... (_II&): Ne-..... 
IMfIOIIdloa Rat.: No laIonutloa foulld .. 

SECDON 2 nil "' l,pIg,,,, IR,,,,,,.IIM 

n .... 
Not COMIcIe,., 10 lit. nra II1II .... lIoc or mollel m.leri.1 c •• ..........., ......... ,. 
c.a ..................................... to ... ral. 
llanuub ... ,.. ... ... 

I_plot ... , 
Not COIIIIde,., 10 be .1 ...... Ioa II1II .... 

nil 1 .. 1 ••• 1 ..... M .... a 
UN •• , ............. for ............ ' .. nauaclll, nre. 
AcIdIa& waler 10 caIIIIIc ... -. ...... &1 ...... ..auaIlof .c.l. ............... 
.. 1M ..... of ...... ". pnMCCtM ctoc ...... 
N10S11.."..,.. .. If-eoatalMd bre.I ...... ".ral" MI .. ,.I 
lace,.. ope ....... tile ,..... .. de .... nd or ocher poIitlvc 
plUl." 1ROCh. . 

NFPA Rall.,a: 11 •• 11 .. : 3 Aam .... bllily: 0 Itcaclivily: I 

• 

~ ...... , ...... -, ................. , .................. . 
......... .,_ .......... , ....... hr ... "k ................... .. ........................ , ........ " ........................ . 
r.fen.A......, ....... ' .......... , ........... ,..-.. " ......... " __ .,.n ........ I ... ..., .......... . 
................ leialc. """" Oi.i ..... ".0 loa N. , .. ".ICY ...... 

SECDQN , RSlcllylly '!tl. 

SlaWII·ll 
SI ... IMIde, ordi.'1J condl.ion. of usc .nd 1I0ra... V • ., 
'rJIOIICOIIIc. c.a IIowlr pick ..... Slure flOlll .1, Ind .......... 
c:adJoo dloaWc 1l0III Ilr 10 '0'" lOdium c.dJooII •. 

I ••• ,dou. DeeD_,.,.lIloa 
Sodl •• oldde. 

II ....... ,..,..,.aa',": 
nil ............. lICIt poiJIMrUe. 

.... ,. ......... a: 
CoaIad ......... ,. addI.lIa •• lb"Iiq.w.. aad ........... 
co.pouacta. eapedaIJ triclllotoelll,.. ..... , ClMII IN or 
• ....... CoaIacI .... ~I ..... ad .... , ....... . 
COIDpCIUIIdI CI_lonallloa oIlilock-aenslIM ...... eo...a 
... ... I ................... 11 •• Ind linc: CI_lonIat_ 01 ... ............. . 
SECIJQN • 1"."SplII '"''"pyllp' ....... 

n ............. loocrC. C1cI.-lIp pcllOftMl rcq ... .. 
pealcctM ctoc ..... aad mpintlOly prOCCCIloa fl'GlR ...... 
s... ..... or pIct up ..... ' ... 1.riaI. Awid , ...... 
CoIIecW~ ..,1It ....... md 10 ...... ........., 
.. ........... ,.ad .,atlO .lteRA ............... ...... I...,. Oct lICIt ..... 10 tile ICWCr. C.1oa1 floor ... GIller 
•• rfaca .., lit alippe.,. Oct ROC rctIIlld MI' wei;,. 
Ne.ldlize IIK&I ..... dilute acid . 

e.,uIC CORIplI.nc. M.Il 1oc.1 •• 1.le and federal repiatloaL 



b. EXPOSURe/HEAIIM EFFE- 

lnbalrtlw: 
Smre Initant. Elfcar froa lnhalrtbn d durl or miU nly 
lroar mild Lnltnkm IO rcriovr d.nup d t k  upper rrrpintoq 
tract, dcpcading an why d crpaurr. SMre pmumonltb may 
occur. 

Ingerlloa: 
com*lnl Swrlk*ing m a y a w  -re bum d mouth, throat, 
and stomach. SMre waning of t&uc and death m y  rc~ult. 

sun Coolra: 
Conrrkl Caataa d skin can cause in i tat ion or mere burns 
and vrning with greater erporuru. 

Eye Coolad: 
Comrkl May caw i n i t a h  d cyu, rod witb greater 
crporuru, w r e  b u m  with pouibly blindncu ruulting. 

Cbmalc Exporum: 
Pldongcd coa(.c( 4 t h  dilute dut ions  or dust ha8 a dalruclivr 
crrm upor t l u ~ .  

-vrlio. or ~ r c - d r t i ~ ~  ~ocrd~ t loo~  
Penoar with pretdrting skin d b r d c n  or 
impaired rerpintoty fundon may be ~ O K  surcptibk to the 
c f l ~ a r  d the rub~tancr. 

pmbknu or 

Inbulrtloa: 
R e m  lo fresh air. If not breathing. give art i f ic ial  
rcrpinlion. If breathing II dilfiult, Uvc orygcn. Call a 
pbydcian. 

Inprl lon: 
DO NOT INDUCE VOMmNGl C h  large quantities of 
n t c r  or milk U avlikbk. k r  &k rnylhhg by mouth lo 
an unconuiw pcnoa. Get medical attention immcdialcly. 

SMr Exporum: 
In cue of antad,  immcdbtcly flush run with plenty d wllcr 
for at kart 15 minutu rhik re&ng contaminated clothing 
and rhou. Wuh dothing before reuse. 0 1 1  a phpkirn 
immediately. 

Eye Exporum: 
Wash c y a  with pknty d n t e r  for at b t  15 minutes. lifting 
lomr and upper cycl ib ocwionally. Get medical attention 
immediately. 

C. TOXICITY DATA (RTECS, 19M2) 

No ullIO/L<ro inlonnatioa found relating IO normal 
l w t u  doccupatkarl crporure. Initation data: Skin, 
nbbit: SO mg/UII %re 
mg/UII Scvcre 

Eye, rabbit: u) 

b 

Alrborne Exporum Umllr: 
- 0 S I I A  Permissible @rporure Limit (PEL): 
2 mdm3 PA) 

-ACOIII 'fhrerhdd Urnit Value (l1.V): 
2 mg/m3 (ailing) 

Ventllutlon System: 
A system d l o u t  and/or general crhaurt is recommended IO keep 
employee c~pocurer below the Airborne Erprurc l i m i u  b c d  
cJrurt ventilation II gencnlly preferred because it can conlrd 
the cmiuionr d the contaminant a1 its source, preventing - 
d i n b  d It Into the gcncnl vork area. Pkuc refer t$hc 
ACGlll dOCUmenl, 'Indurtdrl Ventilation, A Manum1 d E 
Reammended Pnctku', mcst recent edition, for dctailr.5 

Yrrumrl' Rerpbntan: (NIOSII A p e d )  4 
If tbc TLV b crcccdcd, a durt/mist respintor with chemi&l 
pau may k worn, In pml, up to ten t imu Ibc 7l.V.- 
rupintor rupplkr for lid:ationr. Mtematkly, a ruppli r rlr 
full frccplccr mplntor or airlined hood may be worn. 

sun Rdeelloo: 
Wear Impenbur protutk clothing, Including bmu, gbes.  lab 
coat, r p m  o r a ~ ~ n l b  to prmnt skin contact. 

Eye Rotecllon: 
UIC chcmk.l ufcly 
rplubing Ir paribk.Conuc8 knw rhauld no( be worn wbcn 
~ r k i n g  witb thb nulcdal. 
qukkdrench fadlitia in work area. 

: 

ul 

and/or a lull lace shield where 

Maintain cyc n r h  lountain a d  

7- 

Keep in a tifitly c l o d  conbincr.Pmotca from 
phpkrl damage. store in a &,dry, vrntilatcd area away fnwa 
IOU& d hut, mdrture and incocnpatlilitiu. A k ) r  add tbc 
caurtic to water while r t i dnc  never the revem. 

...................... ................................**..~ 
MOX 



Mallinckrodt 
Material Safety Data . 

C3 

c: 

Cil cl Synonyms: OildVitr iol 

c > SULFURIC ACID 96% 
c:, PRODUm IDENTlFl CATIOE 

Fornula CAS No.: 7W93.9 

Molecular Weight: 98.07 

Chemical Fornula: IlzSO4 

IluaFdour Ingredients: Not appliiabk. 

T I O M Y  MBSURES 

c ~ ~ ~ t y ~ u ~ w ~ 1 o ~ ~ ~ n s s u ~  MAY BLFATU 
DAWOLRI fXMROWE UQUID AND MIST 

II SWAUDWZD. HAu(NL It I M W D .  IMUul lON MAY 
cAust uma DAMAGE 

Do nol get in eycs. on sUn, or on clothing. 
Do lo( brutbe nirC. 
Keep container cloud. 
UU only with dcqvrte nntilation. 
Wash t ~ @ l y  alter handling. 
fhu substacc ir clurifEd as a POISON uni- .r the Fedcnl Clrui-._ 
roiron ~ a .  

In a11 tucs call 8 phpkian. In case d conlad, immediately 
fluoh skin 01 c y u  with plenty d water lor at kuc 1S minutu. 
I l  nmlkwd, 00 I" INDUCB VOMrllNOl Give brge quantities d 
mwr. N M r  #te rnplhiag by mouth lo an uIIco(Iyku p e a  If 
iahakd, remove to fresh air. If ro( breathing, giw artUkkl 
respintion. If breathing is dilfiult, givc uxygen. 
SE@ SfXXlON S. 
DOT Ilurrd Class: Corrosive Material 

SECTION1 P u  
Appcanm: Colorku. oily liquid. 

Odor: Odorlur. 

Solubility. Infinite Q 20T. 

Doiling Point: ca. 31OT (SWQ 

, 

Mcliing rdnc: c.. -14'c (6.0. 

Spccifk Onvity. 1.84 4 

Vapor Density (Air- I): 0.3 @ 2ST (7W3 
Vapor Preuure (mm 111): I @) 146T (qk). 
Evaporation Rate: No in lo rnath  found. 

2 F w o n  Infiwmrtlon 

FllV: 
Not combustible, but c u b u o m  & a strong oxidizer and i ts  heat 
d reaction with reducing agents or mmbvrtibkr may cause 
ignilion. Re.CU 4th m a t  melds rrlcrslng Clrmmabk, 
ptcntially crp(ain hydrogen gu. 

Exploslon: 
NOI rombwtibk, but 8 u k l m ~ ~  & a  strong oJdicr and its heat 
of reaction with reducing agents or combustibles may cause 
ignition. 

Flrr Edlnplrblng Mcdlr: 
Dry chcmkal, loam or cartKM dixidc. Water spray may be used to 
keep fire crpacd contdncn cod. 

Sycclml lolonnrlbo: 
In ihc ennl  d fim, nkar lull pcotcak clothing and 
NIOSII-rppmd ulfentaincd breathing oppnius with full 
lacepiece openled in the prruun demand or other psi t ivc 
prcuure mode. 

Shblllty: 
Stabk under ordinary condiliuns d w and sionge. 

IlaurJous Ikeomposltloo Products: 
To& C m u  d oxides d sulfur. Will rut3 with vl ler  or steam 
IO p d u c c  to& and r o r n x k  lumu. Rucu with u h a t e s  to 
gencnte arbor dioxide gu, and with cyanidu and sulfides to 
fonn poIK)(wM hjdmgcn cyanide and bydmgen ruff& 
rupcctivcly. 

llrurdour Pdymerlutlon: 
Will no( occur. 

Iommprtlbllltkr: 
Water, buu.  orynk ~~ulcdal ,  hrbgenr, metal ~ c l y l i d c s ,  
o d h  and hfldridy 81- oddking and reducing agents and 
many other reacthe substances. 

4 Ltm- 

Dike and m r  k.Un~ or spilkd liquid with dirt. 
nnnkulitc, kitty-litter or other inert &ohmi. COKr 
6piU witb sodium b&arbo~te or ro6 ub and m k  b n - u p  
p c ~ n n e l  q u i r e  pro~eahe clothing and mspintoty 
protedioa lmm n p  and m & k  Neutnlbcd wute may be 
containerized and d b p d  in a RCRA appmvzd w w e  d i p 0 4  
facility. RvsL area d spill with dilute ralr u h  ldutbn and 
discard to &ewer. 

' 

Reporcabk Quantity (RQ)(CWA/CERCU) : loo0 Ibr. 

I!nrure mmplimncc with local, ita10 and l e k n l  rrgulatbns. 

NFPA Hrllnar: I l d b  3 P .ability: 0 Reactivity: 2 Other: WatcrreKtivc 

Ellectivr( :: IO-21-IK, Supersedes (n-OS-RS CI I 1  F1 I I ? l P  A c I n  c)6C 



SUI,IiUI~IC AC11) !@ E e e  Date: 10-21-86 Supcrscdcs VJ-05-85 

Inhrlatlon: 
lnhalalion produces damaging effects on the mwous membnnes and 
upper respintoq tract. May cause lunB edema. Symptoms may 
include irritation d the nose and throat. and labored breathing. 

Ingeslloa: 
Corrosive. Swllarin6 can CIUH severe bums d the m t h ,  
throat, and stcmuch, kading lo death. Can cause sore thmt, 
romiting, diarrhea. 

Shin Contact: 
Corrosive. Symptnms of rcdncu, pain, and severe bum can occur. 

Eye Contncl: 
Corrosive. Splashcs can CJUSC blurred vision, redness, pain and 
sewre tissue burns. 

Chrunlc Bxpsurc: 
lang-tcrm e x p u r e  to mist or vapnrr may cause damage to teeth. 

A~rcratlon of Prc-exlstlng Conbllluns: 
Penonr with pntrisling rkln disordcn or e~ pmbkms or 
Impaired respiratory function may be mon susceptible to the 
cfficts d the substance. 

1). twsr AID 

Itilmln~loti: 
Rcniwc to fresh air. I f  n a  breathing, give artificial 
respiration. I f  hrcathing i s  difficult. give onygen. (MI a 
physician. 

Itipsllon: 
If  SWJIIIWC~, DO N U T  induce vomiting. Give large qiiaiititics 
of m e r  or milk U mUabk. all a physicion ininicdiatcli. 
Never give anrhing by mnuth to an uncrinnrioitr perwin. 

Skln Exposure: 
In case d coat.c(, imnudirtcly nush skin with plenty of water 
for at ICJS~ I S  minuter whik renKwingccmtaminatcd ckitliing 
and shncs. (ill I physkian. 

Eye Exlmurc: 
Wash eyes with pknty d water for at least I S  mincitcs, lifting 
h e r  and upper eyelids occasionally. ( k t  medical attcntion 
immediately. 

C. TOXICITY DATA (KI'ECS, IYR2) 

Oral rat I.Dm 2140 mg/hg. Inhalation Ciiiinca I'ic 
I,CSO: 16 mg/m3. 

SKCiION 6 OccrmatlnnnI Contriil hlcnrii= 

Alrbrnc Eipsure Unills: 
-0SI IA Permissible Bxplorure Limit (PIX): 
I m ~ m 3  own). 
-ACGIII lhreshold I.lmil VJ~UC CI1.V): 
I m j n J  CIWA). 

Vt!lllilu~illlb SySktll: 
A sysleni of h a 1  and/or genchal crhaust is rcconiniended 11) keep 
ciapbyec rxpsurcr below the Airborne l!rposurc linrirs. Inca! 
exhaust ventilation i s  generally preferred because i t  can mtpl 
the emissions d the contaminant JI i ts source. preventing g 
dislxrskm d it into the general work area. Please refer lo 1, 
ACCilll Jocunient. 'Industrial Ventilation, A Manual nl 
Itecontnic~ett i*ractices., most recent cilition. lor details. i 

I I'crscmul Hrsldraturs: (NIOSII Alipruved) a 
I f  the l l .V  is ercccdcd I full facepiece clicniicut cartddge 5 
respirator may be worn, in general, up to 100 times Ihe'Il.?pr the 
marimurn use concentration specified by the respirator sup&, 

.whichever is ka. Alternatively. a supplied air lull facepiece 
respirator or airlioed hwd  niay be worn. 

Skin rrotcctlwi: 
Wear inipcwious protective clothing. including baits, glcwcs. lab 
coat. apron or ctivcralls to prevent shin coniart. 

Eye I'nilcctioii: 
Use chcniical rrfcly goggles and/or a lull h c e  shicltl where 
sfilarhing i s  posililc.Contact leiircs sliould not be worn when 
working with this niaterirl. 
quick-drench Iaci l i t ics in work arca. 

Maititah cyc wash h~enirir and 

Store in a cod .  dry. ventilated storage area with acid 
resistant fluors riid good drainage. I'rotect from p l i y h l  deniage. 
Keep out of direct sunlight and away Iroiii heal. watcr. and 
inconipatible niatcrirls. Do not wash out container and UH i t  for 
other purpscs. When diluting, always add the acid to WJ~CI; never 
add water to ~ l i c  acid. 

.......................................*.....................* 
SUI"X, 
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ocoloqy and onvironwnt, inc. 

~ A S A R D  C V A L W A T I O B  O F  C ~ C N X C A L ~  

chomical Namo Trichloroothylono -to 3/23/92 

DOT namo/~.n. no. 1710 Job no. VHlOOO 

CAS Nurbor 79-01-6 

Roforoncos Consultod fcirclo): 

NIOSX/OSllA Pockot Ouido Vorschuoron Norck Indox nasardlino Chris ( V O l .  11) 

Toxic and narardous SAfatp UAnual ACOIR . athor : 

Rad 11oalth Handbook NCRP 65 10 CCR 20 HAndbOd of Chemistry and Physics 

Cborical Proportior: (Synonyms: Trichloroothono ~ 1 

chOBiC.1 ? O t m l .  G 2 c  m l O C U l A r  W~ight 131.39 

Physical Stat. Liquid Solubility ( 1 2 0 )  0.1% Boilinq Point 87*Cf189*?) 

Clash Point 90.1 vapor ~rossuro/~onsity 1 O O u  Croocing Point -86.4*Cf113~C) 

Spocific Oravity 1.46 Odor Charactoristic 50 ppm ? l a u a b l ~  Limit. 4 1 1 ,  11% 

Incompatabilitios Chemically activo motals (barium. lithium, sodium. maqnosium. titanium) 

Biological Pr0p.rti.S: 

TLV-TWA SO PPI, 270 -/B3 PCL 100 ppB Odor/Odor Throshold Chlotofor8-liko 

IDLU 1.000 ppm R U U n  857 Dp/kg Aquatic -- Ratflouso 4,920 mg/kg 

Rout. of Ilxposuro Inhalstion, ingostion, dormal Contact 

Carcinogon To ra t ogon nutagon 

Radiological Proportios: 

Ilandling Rocouon&tions: (Personal protoctivo moasurom) 

1.p.rrablo clothor, glovos, and boots: .yo protoction (faco shioldrl; rospirators with orgmic vapor 

cartridgos at lovols of 50 ppm: SCMs at lovols of 1,000 ppm 

Monitoring Rocouon&tions: 

Poriodic oxamination should includo tho mkin, rospiratory. cardiac, and contrsl and poriphoral norvous 

systoms, and livor and kidnoy function 

Disposalflasto Troat~nt: 

Incinoration: mix with anothor COrbumtib1o Cuol--must assure comploto combustion to provont the 

formation of phosgono. 

Ho~lth Haxards and ?frit Aid: 

ROMVO from oxposuro: porform artificial rospiration if noodod: wash skin with soap and wator: irrigato 

oyos with uator: indue. vomiting if swallowod. 

Acuto: Itritstinq to oyos, noso, and throat: naumoa: vo8itinq; difficulty bcoathinq: loss 

Chronic: Contra1 nervous mystom doprosston cardiovascular d ~ u q o :  livor and kidnoy damgo: 
o f  ~ons~aousn~ss 

w 
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u o l o w  usd maviroanat, inc. 

Q n i c a l  maw Cadmiur Date 3/23/92 

#Iz Waw/V.W. Bo. 2570 Job No.  u110000 

CU lurb.r 7440-43-9 

&Cereneem Consult4 (c irc le ) :  

lIIon/oru Pocket Quid. Verschueren wrck Indox lasardline Qris  ( ~ 0 0 1 .  I:) 

Toxic and Iasardous Safoty Nmmul AeQrll Othor: 

Rad lealtb lhndbook llcy 65 10 m 20 &adbook of Chemistry and Physics 

M e a l  Proportiem: I S y n 0 . f ~ :  

ammica1 ? O t l P h  Cd Iloldar uoigbt 112.4 

1401- r ?hyaicaJ State solid Solubility IIM) Insoluble kilinp ?oint 

?lash Point a/A Vapor ?ressurm/0.nsity O r  ?roosinq mint 610- r 

Specific Gravity 0.65 Odor Characteristic - ? l r h  Li.ft8 

1ncoq.tabiliths Stronq oxidisarm 

8ioloqical Proportias: 

n v - m  - ?a 0.2 B q / r  Odor/odor mroshold Odorless 3 - . 
1- 50 mq/m3- NUDsm - Aquatic - mat/lloosa - 
Route of Exposure Inhalation, Inqostion 

Carcinoqon X Tmra togen mtaqen 

Ldioloqial Proportias: 

mdlinq Iluorwadations: /?or80mal protective wasares) 

Jlomitoriw ~ o m a d a t i o s u :  

Wri-Ram 

Disposal/lhste Treatnnt: 

H a l a  ..sards u d  rirst Ud: 

Lmqe quamtitims of uater, iaQce vomiting, modiea1 attention: rmmve to fresh air. rdiCBl attention 

immdiatdy 

Acuter irritation of nose and throat, coaqhinq, chest mh, IUY.~~,  vdtinq, dissinoss, 
chills, stomach dfstross, diarrhea 

rrst..s* 
ver -9, kidnoy dammq e, CUUOI aronie:  10s. o i  sw11, 1i 



ocology and onvironmont, inc. 

~ A X A ~ D  E V A L W A T I O B  0 1  C H X N I C A L S  

Chomical lam0 Cyanid. Dato -5L02/92 

DOT lamo/U.l. lo. 1680/1689 Job loo. 

CAS l u r b ~ r  151-50-8/143-33-9 

ROfOtOnCSB Conrultod (CitClSl: 

IIOSH/OSHA Pockat (iuido Vwschuoron Morck Indox Hasardlino Chris ( V o l .  XI) 

tox ic  and Hasatdour Safoty MnUal ACafW Othor: 

Rad Hoalth Handbook RCIW 65 10 C?R 20 Handbook of Chomistry 8nd Physics 

Chemical Proportios: (Synonyms: Potassium cyanid./ sodium cyanid. 1 

Holocular Woight 65.1/49.0 Ch.mic.1 ?ormula KCN/lr .Cl l  

Physical Stat. solid Solubility fH20) 72/58 Z Boiling Point ?/2725OF 

?lash Point NA Vapor Prossuro/Donsity 0 u troerinq Point NA 

Spocific Gravity 1.5$/1.6 Odor Ch8 I a C  t 0 ri S t iC rlammablo Limits Non 

Incompatabilitios Acids, oridisors, acid salts, chloratos nitrates 

Biological Proportios: 

TLV-TWA 5 m9/m3 PEL 4.7 ppm Odor/Odor Throshold bittor, almond-liko 

ID= 50 ppm H w n  Aquatic Rat/Mouso 

Rout. of Cxposuro Inhalation, Ingostion, Dorral 

Handlinq Roconondations: (Personal ~rotoctlvo ~oamuros) 

modifiod k v o l  D with glovos and tyvok at tho miminium. 

~~ ~ 

Disposal/Wasto Troatnnt: 

Hoalth Hasards and ?irst Aid: 

I-: Givo wator, indue. vomiting, modical attontion iuodiatoly: INH: DOVO to frosh  air, ~odical 

attontion: DER: wash with soap and wator promptly. 

Symptoms : kuto: stouch distroso, vomiting, diarrhoa. black stool, hoadacho, dizrinoss. rtallic 
tast. 

Chronic: ru8clo cnaknoss, joint/.usclo pain, insomnia, coma, doath 
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Cbeaic.l.... .ickel ( .. t.l) Date __ ~7~t!~2(!~2~ ________________________ ___ 

DO!' .... ;'V ••• h. .Job h. 

CY ~~ ~7~.~.O~-~O~2~-o~ __________________________ _ 

lIlo.!(0!9 hckot Guido "'~ck lad •• Old. (Vol. n, 
70aic ....... ~do .... tety ...... 1 !5!.!! 

IICU n 10 en 20 
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ocoloqy and onvironmont. inc. 

I A t h R D  C V A L U A T I O ~  O ?  C U C I I C A L S  

Chorical N a n  Load Dato 3/23/92 

002 Naro/V.I. So. 2291 Job Io. vH8000 

CAS Numb~r 7439-92-1 

Rotoroncos Consultod feirclo): 

SIOSR/OSHA Pockot Ouido Vo rachuoron Horck Indox Harardlino 

TOXiC and Haxardous SaCoty nanual E Othor: 

Chria ( V o l .  1x1 

Rad HoalLh Handbook NCXR 65 10 ern 20 Handbook of Chomiatry and Phyaicr 

Cbomical Proportioa: (Synonym.: Plumbum I 

eh~licai rorruia Pb Xolocular Weight 207.2 

Physical Stat. aolid solubility fR201 inaolublo Boiling Point 3164 F 

rlaah Point I/& Vapor Prossuro/Donaity 0 m rro,osinq Point I/A 

spc ir ic  ~ravity 11.34 Odor Charactoristic I / A  r iarublo  Liritr N/A 

1~1COlpat8biliti.S Stronq oxidirorr. hydrogon poroxido, acida 

BiOlOgiC81 Ot0perti.S: 

TLV-TWA -100 rq/m3 PEL .os0 rq/m3 Odor/Odor ?hroshold I/A 

XDut 700 m9/m3 Xummn Aquatic R.t/HOUSO 

Rout. of Cxposuro Inbalation, Inqostion, Dorm1 

Carcinoqon - Toratogon - Hutaqon - 
Radiological Proportiom: 

Randlinq Rocouondationa: (Poraonal protoetivo moaauroal 
3 S rq/.c hiqh otficioncy particulato roapirator: othor eoncontrationa- SCBA: avoid akin contact or 

ingoation. 

Honitorinq Rocommndationa: 

Roalth Hasarda and First Aid: 

LUG: Oivo wator, indue. vomiting, rodical attontion iuodiatoly: IN": move to troah air. modical 

attontion: DER: wash with aoap and wator promptly. 

sylptora : -to: atouch diatroaa, voritinq, diarrhom, black atool, hoadacho, dittinoas. rotallic 
taato 

Chronic: ruaclo uraknoms. joint/~usclo paan, inaoraia, s o u .  doath 
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uoloqy and o a r i r o w n t .  inc. 

m A X A 8 D  8 V A L P I A T I O W  0 .  C 8 l l f C I L S  

Chrricml N8W Chromium (hOXmTahnt) -to 3/23/92 

DQT mmwu.a. no. Job Ilo. UUOOOO 

CAS *urb.r 7440-47-3 

Roforoocos C o ~ u l t o d  (circle): 

IIIoII/MU Pockot Guido Vormehuorw~ lbrck Iadox Easardliao a r i a  (Pol. X I )  

Toxic .ad -8ardoum Safoty Il.nwl Othor: SAX, Aldrich 

Rad I o a l t h  IMdbook IKU 65 10 ctl 20 E u d b o o k  of Cbomimtry u d  ?hysica 

Ch.ric.1 ? romr t ioa :  (Synonyms: Chromic Oxid., solublo chromic s a l t s  1 

~horicai r o r u i m  C r  Ilol0cul.r uoipht s2 

?hymical Stat. solid s o l u b i l i t y  ,(azo) insoiubio eoi1inq point 4708.r 

Flash Point U/A Vapor ? roamoro /~ns i ty  0 I Preosiag ?ofat 3452.? 

S p u i f i c  Gravity 7.14 odor Charmctorimtic rlmmmblo L i m i t .  

1 a c a p . t a b i l i t i o a  Stroaq oxidisorm 

Bioloqical  ?rop.rt ios:  

Odor/Odor Throshold 3 3 
n v - m  0 . 5  mg/m - -- 
X D U  ./A .una -tic mt/mus.  

Rout. o f  txposuro Inhalatiom, Inqomtioa 

Cm reinoqoa t o  ra toqoa IIutagoa 

Radioloqical Proportiom: 

naadlinq Rocomondatioas: (?ormoaal protoct i ro  wasuros) 

Iv1: any dotoctablo l i m i t -  S m .  Uomr qlovos mad bootiom. Prowoat akia/oyo contact. 

.Dfspomd/U.Sto T r o a t ~ n t  : 
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ocoloqy and onvironnont, inc. 

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

I 
Vorsion 988 

A. 0- IlROMATIOl 

Projoct Titlo: Si t .  13 - Hagarin. Point Projoct No.: vH1103 

TDD/Pan lo.: 

Projoct Hanagor: John Barksdalo Projoct Dir. : Rick Rudy 

Locatfon(8): nagasin. Point - Eastorn portion of land north of Chovalior Piold, up to Hagozino Point 
Proparod by: Jon Schridt Dato Proparod: 4-25-89 

Approval by: nary Hillor Dit. Approvod: 

Sit. Safoty Officor Roviou: Dato Roviowod: 

Scopo/Objoctivo of Work: Fiold Scrooning will includo physical survoys, soil sanplmg, tomporary u.11 

installation, groundvator sampling, and hydrologic assossmont. 

Proponod Dato of Fiold Activities: Soptombor 1989 

Background Info: comp1.t.: I x 1 Prolirinary (No analytical I 1 
data availablo) 

Docurontation/Su~ary: 

Ovorall Chorical Hazard: 

Ovorall Physical Hazard 

Sorious [ 1 
LOU [ X I  

Sorious [ ] 
LOW [ X I  

Modorat. [ 1 
Unknown [ I 

Modorato [ 1 
Unknown [ 1 

?lamroblo/ [ 1 
Ignitablo 

Erplosivo I 1 

Corrosivo [ 1 Acutoly I 1  Volatilo [ 1 
Toxic 

Roaetivo 1 1 Carcinogon I 1 Radioactive* [ 1 

Othor: Unknown 

Physical Hazards : 

Ovorhoad [ X 1 

hmcturo t 1 

lois.. 1 x 1  

Confined* I I Bolow I X I Trip/?all [ X I  
spac. G r ado 

Burn I 1 cut [ I  Splash 1 x 1  

Othor: Sampling within a rubblo disposal at... Hoat/cold s t r 0 . s ~ .  

*Roquiros corplotion of additional fora and rpocial approval from tho Corporato Hoalth/Safoty group. Contact 
RSC or HQ. 
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sit. listory/Doscription and Unusual ?oaturos (roo Sampling ?lan for dotailod doscription): 

uas disposod of on Ragaxino Point from tho oartom odqo of Choralior liold. 

.ad of  naqaaino Paint. 

Cloan fill matorial 

tbo vatorfront. north to tho 

An unknown quantity of utocials uoro dumQa d ovot an unknoum poriod OC ti-. 

compound 

?uol Oil Uo. 2 

Locations of Chomicals/wastos: Solid vasto (building matorialr) voro durpod a1089 tho ontiro strotch of 

~ a q a s i n o  ?oint*s oastorn vatorfront. 

tStiNt0d VOlUM Of ChOBiC8lS/Y.StOS: unknoun 

Rout. Acuto Odor 
PEL- of Exposor. symptoms Throshold 

U/A Inh/Abs CUS doprossant 0.082 ppD 

sit. Curroatly in -ration 1 0 s :  I x 1 uo: I 1 . 

Isopropyl Alcohol 440 ppm drousinoss,hoad. 7.5-200 ppm 
r . Uitric Acid 2 PPI corrosiv. 0.3-1 ppm 

W A  Sulfuric Acid 1 W/B Ing, Dorm, Inh cor rosivo 

Hydrochloric Acid 5 PP' Inh, Ing, Dom corrosive llnknoun 

W A  Sodium Hydroxido 2 =9/= Inh. Ing, Con cor rosiv. 

Aaboatos 0.01 f/cc Inhalation ./A W A  

c. arrlarvAumrrOI 

List Uasards by Task ti.. .. drum sampling. drilling, otc.) and ntmbor thom. (T8.k nudors  aro cross-roforoncod 
in soction D) 

Physical naxard Evaluation: 

1) Physical Survoys - Walking alonq rubblo aroa: 

21 Temporary Nonitorinq Woll Installation - usinq portablo drill rig; 
3 1  Soil Sampling - Using portablo drill rig: 
4 )  Groundvator Sampling - Splash, porsonal contaminatioa; 
5 1 Docontamination Procoduros - Using solvonts: 
6 )  Bydrologic Assoss~ont - Splash, porsonal contamination. 

Chorical Raxard Evaluation: 

Doscription 

mild aromatic 

odor1 OS ' -7 
acrid 1 

odorloss 1 
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Task 1 

Task 2 

Task 3 

Task 4 

X 

X 

X 

X 

Task i 
Task 6 

~ ~~~ 

(Expand if nocosaary) 

X 

X 

HodificationS: Hodifiod lovol D with tyvock. nooprono glovos and boots, safety glassos. 

Contaminant of Intorost 

PR 

Typo of Samplo Monitoring rroquoncy of 
(area. personal) Equi pmon t Sampling 

!! 

Radiation 

Explosivo Gasos 

ilablo uhon 

lovol C upgrado is nocoarary b a w d  on OVA roadings. 

r I 
Aroa Mini-Rad 1 Continuous I 

Aroa 0 /Explosinoter Continuous 2 

Action k v o l s  for Evacuation of Work Zono Ponding Roassossnont of Conditions: 

o Lovol 0: 0; <19.S% or >25%,  onplo i v o  atrosphoro >lo2 LEL, 
particulatos >- mg/a , othor 

O2 t19.52. or >252., oxplosivo atmosphoro >25% LEL 
broathinq rono) >1 ppm, particulatos >- mg/m 

O2 <19.5% or >2S%, oxplosivo atmosphoro ,252 LEL 
broathinq son.) > 5  ppn, particulatos >- mq/m3 

' 0  Lovol A: 0 <19.5% or > 2 5 % ,  oxplosivo atmos horo ,25% LEL 
,200 PPB, partiCUlatOS > mg/m , othor 

f 

3 o L.v.1 C: 

0 Lovol I): 

3 

Air Nonitoring (daily calibration unloss othorviso noted): 

organic vapors abovo background lovels, 

California-20%). unknown organic vapor 
othor 

CalIfornia-lO%). unknown organic vapors 
othor 

-~ 

in 

( in 

california-20%). unknown organic vapors 
- 

I VOCS I Aroa 

I I I I 1 
(Expand if nocossary) 

Docontarination Solutions and Procoduros f o r  Equipront. sampling Goar, otc.: 

Trisodium phosphato wash, tap wator rinso, doionieod wator rinso, isopropanol rinso (twico), final organic-fro. 

vator tins., and allow to a i r  dry as long as possiblo. 



~ r s o n n o l  Docon Protocol: Boot and glovo wasb - trisodium phosphat~ wash with cloan wator rinso. Expondablos 

will bo doublo b~ggod and drurrod f o r  disposal. Piold porsonnol will tako a hygionic showor, off-sit., 

follouinq oacb d~y's fiold work. 

-con solution monitoring Procmduros, if Applicable: Doeontamination will bo porforrd in A woll-vontilatod 

area upwind of thm sampling xono. 

spacial Sfto m i p w n t ,  racilitims, or Procoduros (Sanitary Facilities and Lighting 
m s t  M o t  29 cI1 1910.1201: 

d 1  drilling safoty procoduros will bo strictly adhorod to aa outlinod in AttAChwnt A. 

sit. entry Procoduros and Spocial Considorations: I L E's 'DuddY Systr' will b. oqloyod at all t i w s  during 

fioldrork actiritios. Porsonnol will OXorCiSO CaUtiOn in tho Vicinity Of tho rUbb10 disposal arm. and along 

noarby roadways. If abovo background CAdiAtiOn lovols at. oncountorod toam rmbors  vill ovacuatm tho sampling 

aroa, and contact tho corporato hoalth phyaica group to roassoss tho sit.. 

York Limitations ( t i w  of dag, woathor conditions, otc.1 and Woat/Cold Stross Roquiromts: 

All fiolduork activities vi11 bo porforwd during daylight hours. Toam wrb .r s  will tako broaks as nocossary to 

avoid hoat stross and roplaco fluids. Cooling vosts DAY bo usod to provoat hoat stross. 

maoral Spill Control, if applicablo: a/A 

Invostigation-Dmrivod Phtorial Disposal (i.0 ., oxpondablos, docoa wasto, cuttings); 
All fiolduork u m t o  utorials will bo doublo baggod, drumod, labolod and transwrtod to a dosipaatod 

location for final disposal tho I l A v p .  

Salplo Wandling ?rocoducos Including Protmctivo Uoar: 

During a11 handling of samples, a11 fiold toam r r b . r s  will woar surgical glovos. 

sarplo prosorvation with acids. 

Gogqlos vill bo worn during 

roam n.mbor* Responsibility 

Toam r r k r s  to bo dotorrinod roar Leador 

sit. saroty Offic.r/saql.~ 

Goologiat/Samplor 

* A l l  ontrios into oxclusion sono roquiro Duddy Systom US.. All E E fiold staff participato in wdiC.1 
monitoring program and havo complotod applicablo training por 29 C?R 1910.120. 
not. roquironnts of 29 -1 1910.134, and M S I  288.2 (19801. 

Rospiratory protoction program 
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L. tlQuGIllcI In?oRnATIoI 

(US. supploaontal shoots, if nocosrary) 

Low. MSOURCZS 

(Obtain a local tolophone book from your hotel, if possiblo.) 

Ambulance On Base -- 904-452-1138, Off Base -- 911 
Hospital Eaorgoncy ROOD 

Poison Control Conter 

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

Fir. Dopartmont 911 

Ai tpo rt 

U.S. Coast Guard Erorqoncy - 904-453-8178, Gonoral Information 904-453-8282 
Laboratory E c E ASC 1-716-631-0360 

rod. Exprors 1-800-238-5355 

Client Contact U.S. Navy South.cn Division, Enqinoor-In-Charqo, Suzanno D. Sanborn -- 803-743-0574 
Sit0 Contact NAS Ponaacola Enviroaontal Coordinator. Ron Joyner -- 904-452-4515 

UAS Diaponsary - 904-452-2733, Baptist Hospital 904-434-4811 (Lit. Flight) 

SITE Iwomczs 

Sit. Enorgoncy Evacuation Alarm Method 

Wator Supply Sourco on-sit. 

Tolophono Location, Uuabor To be dotorained on-sit. 

Collular Phone, if availablo U/A 

Radio 

Othor On-sit. warohouso numbor to be dotorminod 

N/A 

EHERGuIcI COlRAcIS 

1. Dr. Raymond Harbison (Univ. of rlorida) ................. (501) 221-0465 
Alachua, Florida (501) 370-6263 

2.  Ecoloqy and Environront. Inc.. Safoty Diroctor 
Paul Jonaairo ........................................... (716) 684-8060 

(716) 655-1260 

or (904) 462-3277, 3281 
(24 hours) 

(off ico) 
(homo 1 

3. Rogional Safoty Coordinator, Sybil Newchurch ............. (904) 876-2336 (homo) 
1904) 677-1978 ( o t f i c m )  

4. Roqional Offico Manager, R. Rudy ......................... (904) 893-7245 (homo) 
(904) 877-1976 toffic~) 
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Rumrllm%xnE 

1. Twonty-four hour ansvoring sorvico: 1501) 370-0263 

m a t  to roport: 

- Stat.: "this is an orrgoncy." 

- Your n a r .  rogion, and sit.. 

- 
- lour location. 

- Ran of porson injurod or oxposod. 

- Uaturo of onrgoncy. 

- Action takmn. 

Tolophono numbor to roach you. 

a 

2. A toxicologist, (Drs. Raynoad Rarbison or associato) Will contact you. Ropoat tho inforution givon to tho 
answering sorvico. 

3. If a toxicologist doos not roturn your call within 15  minutos. call tho following porsons in ordor until 
contact is udo: 

a. 24 mr hOtliw - (711) 6aCI940 
b. Corporato Safoty Diroctor - Paul Jonmairo - h o w  (716) 655-1260 
c .  Assistant Corp. Safoty Offieor - Stovon Shorun - h o w  # (716) 600-0004 

Diroctions to hospital lincludo map) from Sit. 13 

IIU D i n ~ s a 9  - Cross Chovalior tiold (wort) to'mrray Road: follow Hurray Road south to Moffott Road. Turn 

right onto Clsffott Road and continuo m s t  to tishor Stroot. Turn loft onto l i shor  Stroot and continuo to its 

intorsoction with furnor Stroot. 

in hrilding 3600. 

Iptist .Om&tal - Tako Duncan Road (Navy Blvd.) north to oxit tho bas.. N a v y  Blvd. bocomos RVI 90 and cucvos 

to tho 08St. t0llOW Navy Blvd./llq . 90 oast appror. 3mi to Paco Blvd. Turn loft (north) on Paco Blvd. and 

procood approx. lmi to Corvantos St. ( R q .  90). Turn right on Corvantos/tlvy. 90 and follow this road for  about 

0 blocks And turn loft (north) onto E stroot. ~ h o  hospital is about 6 blocks north on tho loft. 

Turn right onto Turnor Stroot. Tho NAS Dispensary is locatod on Turnor Stroot 

Lrrgoncy tqross Routos to Got Otf-Sit0 Ewrgancy ogross routos will ba locatod i f  orrqoncy oxit routos bocor  

blockod by construction. otc. 
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Cborical mar Diomol Fuol oat. 3/13/92 

DOT M n / O . l .  NO. 1993 Job lo. 1118000 

CAI Nu&or 

Eotor.llcom Conmultod fc i rc lo l :  

NIOSR#OSu Pockot Ouido Vormchuoron mrck 1ab.x l h 8 a C d l h O  Qri. (001. 11) 

Toxic M d  a8SardoUm S d O t Y  ? h O r U l  ACQf l  othor: 

Ead lultb kndbook IKU 65 10 cm 20 n8OdboOk o t  b o l i m t r p  and ?bymicm 

Cb.li-1 Proportiom: fSyaoqms: J.5, J o t  m o l ,  Diomoi Oil, ?uol O i l  (2 1 

vattom C b d c a l  l o e m l a  CIU ( d x t u r o  o f  bydrocarbonsJ Mloeular Wight 

Obymical Stat. liquid s o l u b i l i t y  f 120 )  usrolubl. boil ing ?oint 340.1- 675.F 

tlamh ? o h t  100 r- 136 I Vapor ?rommuro/Donmity ./A Iroosinq ?oint W A  

s-citie Gravity 0.17) Odor Ch.ractorimtic 0.012 t i r u b l o  L i m i t .  

1 n c o q . t a b i l i t i o ~  Strong oxidisors 

nandliw Ruomondatioam: f?ormolul p ro toc t i ro  ramoror) 

Impervious clothinq, no~prono qlovom and boot., uI1 a t  higb coscutrationm 

lbni tor ioq noconoadatiow : 

OVA or .h r i t h  10.2 011 ~ r o k .  

Dimpomal/V.mto Troatwmt: 

Roaltb mamardm .ad rismt a d :  

Ummb .kin upon contact: bo not imduco vomiting i t  iagrtod. Sook n d i c a l  a t t a t i o n .  



ecology and onvironnnt, inc. 

~ A X A R D  E V A L W A T I O B  0 1  C ~ X N I C A L I  

Chorical Uamo Aobostos Dato 7/06/92 

DOT 8amofl.W. lo. 2212 or 2590 Job lo. 

CAS I9u.b.t 1332-21-4 

Roforoncos Consultod (circle): 

UIOIH/OSHA Pockot Ouido Vorschuoron Norck Indox Xarardlino Chris {Pol. 11) 

Toxic and Harardous Safoty Manual ACGIH othor : 

Rad tloalth Handbook N C W  65 10 CIR 20 IMdbook of Choriotrp and Physics 

Chorical Proportior: [Synonyms: Tromlita, A~osito, Chryiotilo, Fibrour qrunorits, Actinolito 1 

Qomical Formula Varios Holocular night 70.0 

Physical Stat. solid Solubility (1120) Insoluble Boiling Point =Or 

rlasb Point R/A Vapor Prosauro/Donsity 0 u H g  rrooting Point 

sp~cific Gravity 2.5 Odor Charactoristic Flawblo Li8its l/A 

Incompatabilitios U/A 

Biological Proportios: 

TLV-TWA -2 f /CC PSL . 2  f/cc m e :  5.0 29 crR i9io.1001 L .iioi 

IDLE 1 f/cc 30 .in. nuHn Aquatic nat/nou.. 

lout. of Srposuro Inh, Inq 

carcinoqon HUDaII/m¶iD81 Tor at ogon nutagon 

Radiological Proportios: 

N/A 

Monitoring Rocomndations: 

Dimposal/Wastm Troatmt: 

nust bo disposmd of am hasardous wasto including protoctivm clothing and dmbris. 

Hoalth Hatards and rirot Aid: 

Iah: 80~0 to frssh air, blow noso to ro80vo dust, do not snifflo. Dmr: ro80ve contarinatod, fluob w/ 

soap/uator for 1S Din: Inq: rook rodical attontion. 

-to80 : Acuto: snoosinq, slight irritation of noso, irritation and watorinq m p s ,  i n f l a m d  
confunctivas 
lung cancor-mosotholio8a, qastrointostinal C ~ I I C O C ,  caneor of larynx, ashstosis Chronic: 
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ocoloqy and onvironaont, inc. 

S I T E  S A I E T T  P L A U  

Projoct Title: Sit. 14 - Drodgo Spoil rill k o a  Projoct 1 0 0 . :  UH1103 

TDD/Pan Uo.: 

~rojoct Hanagor: John Barksdalo Projoct Dir.: Rick Rudy 

tocation(s): Drodgo Spoil Fill Aroa - East aid. of Chovalior Fiold 

Proparod by: Jon Schmidt Dato Proparod: 4-26-89 

mproval by: nary nillor Dato Approvod: 

sit. Safoty Officor Roviov: Dato Roviovod: 

Scopo/Obj~ctivo of Work: l’iold Scrooning will includo physical rurvoys, soil sampling, toaporary voll 

installation, groundvator sampling, and hydrologic ~ssosrmont. 

~ 

Ptopo8.d Dato of Iiold Activitioa: Soptombor 1989 

Background Info: Coaplito: I X 1 

Dacumontation/Summary: 

Ovorall Chomical Hazard: 

Ovocall Physical Hazard 

Sorious [ 1 
LOU 1 x 1  

sorious I 1 
LOU 1 x 1  

Proliainary (No analytical I I 
data availablo) 

Hodorat. I I 
Unknown I 1 

Hodorat. I 1 
Unknown I 1 

B. SITE-¶% Q U U ~ I S Z I C S  

wasto Typots): 

Liquid I I Solid I X I Sludgo I X 1 GasPapor I 1 

Charactoristic(s): 

Clauablo/ 1 1 
Iqnitablo 

[ I  Volatilo I 1 Corrosivo I 1 Acutoly 
Toxic 

Exploaivo 1 1 R..CfiV. I 1 Carcinoqon I ] Radioactive. [ 1 

Othor: Wastos aro drodqod aodirnts from Ponsacola Bay 

Phyaical Hazards 

Ovorhoad I X 1 Confined. I ] Bolov I X 1 Trip/Fall [ X I  
spac. G r ado 

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

Noiao 1 x 1  Othor: S I  

*ROquirOS cornplotion of additional fora and spocial approval froa tho Corporato Hoalth/Safoty group. Contact nsc or HQ. 



sit. Nistocy/Doscription and Unusual ?oaturos lsoo Salpling ,1881 for dotailod doscription): 

drodgo utorial vas rorovod form tho aircraft cartior turning basin and diaposod along tho oastsrn sido of 

Chovalior ?iold, croating tho proaont point of land. Tho diaposod utorial consiata ot Bay bottom sand which 

could contain tbo S a m  contamination as is found within tho bay sodirnts. 

?.om 1975 to 1977 

Locations of Chomicals/wastos: Drodgod sodirnts fro8 Ponsacola B8y voro dopositod alongtho oastorn sids of 

Chooalior liold. croatinq tho prosont point of land. 

Estirtod V o l w  of Chomical8/wastos: unknoun 

sfto Currontly in -ration Yo.: [ 1 No: [ x 1 

List Ra8arQ by Task (1.0.. drum rampling. drilling, otc.) and numbor tho.. (Task nurbors aro cross-roforoncsd 
in Soction 0 )  

Physical Raaard Cvaluation: 
1) ?by sical Survsys - Walking alonq rubblo a r m ;  
2 )  Torporary #bonitoring V.11 Inatallation - Usinq portablo drill rip; 
3 )  Soil Sampling - Using portablo drill rig; 
4 )  Grounduator Sampling - Splash, porsonal contamination: 
5 )  kcontamination Pcocoduros - Using solvonts: 
61 llydroloqic Assossmnt - Splasb, porsonal contamination. 

Chomical Rasard Evaluation: 

lisoprogyl alcohol I 440 ppm 

nitric acid 2 Po. 

sulfuric acid 1 Dq/D' 

lhydrocbloric acid I 5 PPD 

Isodium hydroxido 1 2 mq/m3 

Iluation Shoot tor oach major known contaminant. 
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D. SI- S m ( I b R X  P W  

Sit. Control: Attach map, US. back of this paqo, or skotch of sit. shouing hot sono, contamination roduction, 
sono, otc. 

Porimotor idontifiod? Iyosl Sit. socurod? I no I 
Work Aroas tiosiqnatod? [yo81 Zono(s) of Contamination fdontifiod? I no 1 

Porsonnol Protoction (TLD badgos roquirod for all fiold porsonnol): 

Anticipated Lovol of Protoction (Cross-roforonco task numbors to Soction C): 

Task 1 

Task 2 

~~ - ~ 

A B C D 

X 

X 

I Task 3 I I I 

Contaminant of Intorost 

I 

Typo of Sanplo 
(aroa, personall 

I 

0,~Explosinot~r 

I 

Continuous 

1 x 1  

~- ~- - 

(Expand if nocossary) 

Modifications: Modifiod lovol D with tyvock, noopcono qlovos and boots. safoty glassor, APR availablo vhon 

love1 C upqrado is nocossary based on OVA roadings. 

Action Lovols for Evacuation of Work ton. Ponding Roassossaont of Conditions: 

o M v o l  0: 0 c19.52 or ,25%, oxplofivo atmosphoro >lo2 LEL. orqanie vapors abovo background~lovols. 
pfrticulatos >- mg/m , othor 

o ~ov.1 c: o2 ~19.52 or ,252, oxplosivo atmosphoro >25% LEL3(California-202), unknown organic vapor ( 
broathing sono) ,l ppm, particuhtos >- mg/m , othor 

O2 ~19.5% or > 2 5 t ,  oxplosivo atD0Sph.r. >252 LEL3(California-20%), unknown organic vapors 
broathing 20~10) >S PPI. partiCUlatOS >- mq/m , othor 

o Lovol A: 0 <19.5% or >25%,  oxplosivo atrosghoro > 2 5 %  LEL (California-202). unknown orqanic vapors 

o Lovol B: 

,300 PPI, particulatoS >- mg/B , 0th.~ * 
Air Ronitoring (daily calibration unloss othorwiso notod): 

Radiation 

Explosivo Gas08 

I 
Expand if nocossary) 

I ?roquoncy of I Sampling 
Monitoring 
Equipmont 

OVA I continuoui 1 

n 

in 

Docontarination Solutions and Procoduros for Equipaont, Sampling Goar, otc.: 

Trisodium phosphato wash, tap wator cinso, doionirod wator tins., isopropanol rinso (twico), final organic- 

fro. vator rinso, and allow to air dry as long as possiblo. 
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?orsonno1 Docon Protocol: m o t  and glovo wash - trisodium phospbato wash with cloaa water rinso. Expondablos 

w i l l  bo double baggod and dru-d for disposal. 

following each day's fiold work. 

Docon Solution Honitorinq Procoduros, if Applicable: 

area upwind of tho sampling xono. 

Spocial Sit. Equipment, tacilitios, or Procoduros (Sanitary tacilitios and Lighting 
Ihrst Root 29 C?R 1910.120): 

All drilling 8afoty procoduros vi11 ba atcictly adhorod to as outlined in Attachnt A. 

tiold parsonno1 vi11 tako a hygionic showr, off-sit.. 

Docontarination vi11 bo portorrd in a voll-vontilatod 

Sit. 6ntry Procoduros and Spocial Considorations: E L E ' s  "buddy Systom" will k 8.ploy.d at all t i n s  during 

fiolduork activitios. Porsonnol will oxorciso caution in tho site vicinity and along noatby roadways. If abovo 

background radiation lovols are oncountorod tor. DOrb.rS will ovacuato tho sampling area, and contset tho 

corporato health physics group to roasaoss tho sit.. 

Work Limitations (tire of day, woathor conditions, ote.) and Roat/Cold Stress Roquiromts: 

All fioldwrk activities will bo potformod during daylight hours. ' h a m  wmbors will take broaks as nocossaty to 

avoid heat B t r O B S  and roplaco fluids.  Cooling v o r t r  may bo urod t o  provont hoat rtrrrr.  

~~~~ ~~ 

Iavostipation-krivod IUtorial Disposal (i.8 ., oxpondablos, docon wasto. cuttinqs): 
All fioldvork waste matorials will bo double bagged, drumod. labolod and transpartod to a dosignatod 

location for final disposal by tho Haw. 

Sa.plo Handling Procoduros Including Protoctivo War: 

During all handling of salplos, all field toam membors will wear surgical glovos. 

samplo prosorvation with acids. 

G09glos will bo w r n  during 

? O a r  H0.lb.r. Responsibility 

20.. wmbors to bo dotorminod r o a r  Leador 

Sit. Safety Off i cor / saq lor  

6.010gi.t/samp1.r 

*All ontrios into oxcluaion sono roquiro Euddy System US.. All E L E fiold staff participate in r d i c a l  
ronitoring prqrar and havo completed applicable traininq por 29 CtR 1910.120. 
moots requiromts of 29 C?R 1910.134, and M S 1  288.2 (1980) .  

Lspiratory protoction prO9raD 
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L. E?lERGElKY XlROUUrIOI 

(Us. supplomontal shoots, if nocossary) 

LOCAL MSOUBCES 

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

lubulanco On Bas. -- 904-452-4138, Off Bas. -- 911 
Hospital Lnorqoncy Rooa N M  Disponsary - 904-452-2733, Baptist Hospital 904-434-4811 (Lit. Flight) 

Poison Control Contor 

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

?it. Dopartnont 911 

U.S. Coast Guard Emorqoncy - 904-453-8178, Gonoral Information 904-453-8282 
Laboratory E L E ASC 1-716-631-0360 

? ~ d .  EXptbSS 1-800-238-5355 

Cliont Contact U.S. Navy Southorn Division. Enginoor-In-Chargo, Suranno D. Sanborn -- 1-803-743-0574 
Sit. Contact NAS Ponsacola Enviromontal Coordinator, Ron Joynor -- 904-452-4515 

Sit. Enocgoncy Evacuation Alarm Hothod 

Wator Supply Sourco On-sit. 

N/A 

Tolophono Location, Nunbor To bo dotorminod on-sit. 

Collular Phon., if available N/A 

Radio 

Othor On-.it. warohouso nunbot to bo dotorminod 

EHZRGEmCT COATkcIS 

1. Dr. Raymond Harbison (Univ. of Florida) ................. (501) 221-0465 o r  (904) 462-3277, 3281 
Alachua. Florida (501) 370-8263 (24 bouts) 

2. Ecology and Environnont, tnc., Safoty Diroctor 
Paul Jonmairo ........................................... (716) 684-8060 (offico) 

(716) 655-1260 I h o n ~ )  

3. Rogional Safoty Coordinator, Sybil novchurch ............ (904) 878-2336 (homo) 
(904) 877-1978 (offico) 

4. Rogional Offico Manager, R. Rudy ........................ (904) 893-7245 (homo) 

(904) 877-1978 loffico) 

, 
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1. Tuonty-four hour answoring sorvico: (501) 370-8263 

What to roport: 

- stat.: "this is an onrgoncy." 

- your namo, rogion, and sit.. 

- Tolophono numbor to roach you. 

- pour location. 

- namo of pmrson injured or oxposed. 

- Iaturo of o~ergoncy. 

- Action t8k.n. 

2. A toxicologist, (Drs. Raywnd Harbison or associate) will contact you. Ropoat tho inforration givon to the 
answoring sorvico. 

3. If a toxicologist doos not roturn your call within 15 minutes, call the tollowing persons in ordor until 
contact is mado: 

a. 24 hour hotlino - (716) 684-8940 
b. 
c. ASSiSt8nt Corp. Safoty Officer - Stovon Shorran - hole I (716) 688-0084 Corporato Safoty Director - Paul Jonrairo - horo I (716)'655-1260 

rnzmwcT m s  

(m: piold Team rumt m w nouto(s) Prior to start of Work) 

Directions to hospital (includo rap) from Sit0 14 

mM D i m p a m a w  - Follow saufloy stroot wort to rishor Stroot. Turn loft onto rishor Stroot and follow it south 

to Turnor Stroot. Turn right onto Turnor Strbet. Tho M A S  Disponaary is locatod on Turnor Stroot in Building 

88pti.t Ilospitrl - Tako Duncan Road I lavy  Blvd.) north to oxit tho bas.. Navy Blvd. b o c o r s  m 98 and curv.8 

to the oast. Follow Navy Blvd.flHvy. 98 oast approx. 3 d  to Paco Blvd. Turn loft (north) on Paco Blvd. and 

procood approx. 1mi to Corvantos St. (Hwy. 901. Turn right on Cervantos/Hvy. 90 and follow this road for about 

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

Erorgency Egress Routes to Get Off-Site Emrgency ogress routes will bo locatod if o~ergoncy oxit routor bocoro. 

blockod by construction, etc. 
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ocoloqy and onviron8ont. inc. 

m a a a r l n  1 ~ ~ ~ 9 1 ~ 1 0 3  o r  C ~ ~ I X C A L S  

Ch08iCd lam. Arsonic 0.t. 3/26/92 

DOT l a u / U . l .  lo. 1558 Job No. VH8000 

CAS Numbor 7784-42-1 

Roforoncos Consultod (citelo): 

NJOSX/OSrul Pockot Ouido Vorschuoron Horck Indox Ra~ardlino Chris ( V o l .  It) 

Toric and Rasardous Safoty lt8nual ACOIH Othor : 

Rad Roaltb Handbook NCRP 65 10 c n  20 Rsndbook of Cbomistry and Physics 

Chemical ~ropoctios: (Synonyms: ACSOni8 ) 

Cbomical tormula As nolocular might 74.9 

Physical Stat. Sol id  Solubility (H20, Insolublo Boiling Point sublimoo 

?lash Point l / A  Vapor Prossuro/~nsity O n  Troosinq Point N/A 

spocific Gravity 5.73 Odor Charactoristic l / A  rlanablo Limits Non 

Inco8patabilitios 1’110110 OXIDIZERS, BROWINC AZIDE, HYDROGEN GAS 

biological Proportios: 

Odor/Odor Thro8hold Odorless 3 P6L 0.010 W/D - 3 TLV-TWA 0.002 8g/m- 

ID- 100 W/D3- n u v n  Aquatic Rat/nouso 

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

Careinogon Yos Totatoqon nutagon 
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unconsciousnoss, irritation of oyos/rosp/skin, 

chronic: 
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Section 3.0 -- Project Summary 

Work Plan Group: C 
Site No.: 2 

Site Name: Waterfront Sediments 

Site Description: A complete site description and history are presented in 
Sections 2.0 and 3.0 of the attached work plan. 

Phase I -- Field Screening 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance - X Habitat/Biota Survey 

- X BNu/OVA Surface Emission Survey - Asbestos Survey (in Rubble) 
- X Radiation Survey - Hydrologic Assessment 

Geophysical Survey (check all that apply): 
- Electromagnetic Conductivity: - Ground Penetrating Radar 

En-31 - En-34 - Seismic Refraction 
Hagnetometry - Seismic Reflection 
- 

- - Very Low Frequency 
Analytical Screening (check all that apply): 
- Field Analyses: 
- Soil Readspace Analyses: Planned Number of Samples - 
- Soil Gas Analyses : Planned Number of Samples - - X Laboratory Analyses: 

PLANNED " E R R  OF SllllpLEs CATRGORIBS OF ANALYSES 
Surface Water - - Volatile Organic Compounds 
Sed imen t - 24 - Polynuclear Aromatic Hydrocarbons 
Soil 
Groundwater - - Organophosphorus Pesticides 
Duplicates - 1 - Chlorinated Herbicides 
Trip Blanks - - Carbamates 
Field Blanks - - Pesticides/Polychlorinated Biphenyls 

Phenols - - 

Rinsate Blanks - 
- Other 

Total Recoverable Hydrocarbons 
net als 

- 
- 
- Gross Alpha 



Saction 3.0 -- Project S u u a r y  (Continued) 

Phwe I1 - Characterization 

Surface Vater 7 Air - ~ 

Sediment - 103 Biota: 
FlOr8 - Soil 

Groundvater - Fauna - 

- 

- 
6 
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hge No.: 4 of 11 

11 
Trip Blanks - 6 

Rins8te Blanks - 6 
Preservative 

1 Blanks 

Duplicates - 

Field Blanks - 1 

- 
CAIEGamBS OF AtuLrsBs 

- X Purgeable Arouatics - X Eerbicidcs 
- X Purgeable Halocarbons - X Pesticides 
- X BaseINeu t r8l Extract ables - X Polychlorinated Biphenyls 
- X Acid Extr8ctablcs - X Total Recoverable Petroleum 
- Polynuclear Aromatic Eydrocubons Bydrocarbons 
X Dioxins - 
- X Organophosphorus Pesticides 

Additional analytical categories are 

X Gross Alpha 
X Gross Beta 
X Gamma Scan 

- 
- 
- 
- X Total Organic Carbon 

X Eardness (vater only) 
- X Alkalinity 
- X Total Suspended Solids 

(vater only) 
- X Total Kjeldahl Nitrogen 
- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 
- X Dissolved Oxygem (in field) 

- 

X Metals 
- X Cyanide 
- 

identified below: 

X 5-day Biological Oxygen Demand 
X Chemical Oxygen Demand 

X Percent Moisture 
X Grain Size 
X BTU Content 
X Ash Content 
X Total Organic Ealogens 

- 
- 
- x PH 
- 
- 
- 
- 
- 
- X Sulfur 
- X Ignitability 
- X Cation Exchange Capacity 
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 Hanager: 
T d T a s k  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 - WOC 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 GOAPP. 
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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Analyte . Media Method No. A P C DL 

s/w N/H N/H N/H N/H Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
N i c k e l  
Silver 
Zinc 

Bydrocarbons 

Eydrocarbons 

laboratory Analyses 
Gross Alpha . 
Gross Beta 
currr scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides & PCBs 
Total Recoverable Petroleum 

Dioxins 
Organophosphorus Pesticides 
Ecrbicides 
TAL Metals: 

Eydrocarbons 

A l u m  i nul 
Antimony 
Arsenic 
Barium 
Beryl 1 i um 
Boron 
Cadmium 
calcium 

. Chromium 
Cobalt 
Copper 

s/w 
S/V 
s/u 

N/H N/H 
N/H N/H 
N/H N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
S / v  

N/H N/H 
N/H N/H 
N i l 4  N/H 
N/H N/H 
N/H N/H 
Ni l4  N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

TBD 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

s/w 
s/v 
s/w 
s/v 
s/w 
s/v 

EPA 900.0 
EPA 900.0 
EPA 901.1 
EPA 8240/624 
EPA 82701625 
EPA 8080/608 

N/H N/H 
TBD TBD 
TBD T B D  
N/M N/H 
N/H N/H 
N/H N/H 

N/H 
TBD 
T B D  
N/H 
N/H 
N/H 

N/H 
TBD 
TBD 
N/M 
N/H 
N/H 

s/w 
s/v 
s/w 
s/w 

EPA 418.1 
EPA 8280 
EPA 8140 
EPA 8150 (Hod)/509B 

N/H N/H 
N/H N/H 
N/l! N/H 
N/H N/H 

N/H 
N/H 
N/H 
N/H 

N/H 
N/M 
N/H 
N/H 

s/w 
s/w 
s/w 
s/w 
s/w 
s/u 
s/w 
s/w 
s/v 
s/w 
s/w 

€PA 6010 
EPA 6010 
EPA 7060 
€PA 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/M N/H 
N/H N/H 
N/H N/H 
N/H N/H 

N/H N/H 
N/H N/n 

N/H 
N i l !  
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/I¶ 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
w n  



Group/Site Nos.: C/Z 
Site Nara: Sediments 
Revision No.: 2 
Date: 6-24-92 
Page No.: 7 of 11 

Analyte Media Hethod No. A P C DL 

Iron 
Lead 
Hagnesium 
Manganese 
Hercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Vanadium 
Zinc 

Cyanide 
Sulfide 
TQC 
Hardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 
PH 
Percent Hoisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 
Sulfur 
Igni tabili ty 
Cation Exchange Capacity 
Field Parameters 
PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

Demand 

s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/w 
s/w 
s/w 
s/u 
s/v 
s/v 
s/v 
s/v 
W 
V 
V 
s/v 
s/v 
s/v 
V 
V 
V 
S 
S 
S 
S 
S 
S 
s/v 
S 

W 
V 
W 
W 

EPA 6010 
EPA 7421 
EPA 6010 
EPA 6010 
EPA 7471/7470 
EPA 6010 
EPA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 7870 
EPA 6010 
EPA 6010 
EPA 9010/335.2 
EPA 376.1 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

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 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 
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 

sn 5210 
BPA 410.4 
EPA 150.1 
ASTn D-2216-80 
ASTH D-422-63 
ASTM D-2015-77 
ASTn D-482 
SV 9020 

EPA 1010 
EPA 9081 

ASTH D-129-64 

150.1 
120.1 
170.1 
EPA 360.1 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
N/U 
N/H 

75-125 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
N/U 
N/H 
35 

N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H NlH 
N/H N/H 
TBD TBD 
N/H N/M 
N/H N/H 
95% 100 mg/kg 

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 

Notes: S = Soil and/or sediment 
U 
N/H = No Modifications from GQAPP 
TBD I To Be Determined 

= Groundwater and/or surface water 

* With the exception of Total Recoverable Petroleum Hydrocarbons and Gross Alpha, 
the laboratory screening analyses do not have EPA method numbers. 

(NASP ]uE1103:To395: 1 



Section 6.0 - Pieldvork and Sampling Procedures 

Pieldvork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Modifications to these procedures are described belov: 

No Modifications 

Section 7.0 - Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Modifications to these procedures are described belov: 

No Modifications 

Section 8.0 - Calibration Procedures .ad Frequency 

Calibration procedures and frequency are presented in Section 8.0 of the 
GOAPP. Modifications to these procedures are described belov: 

No Modifications 

Section 9.0 - Analytical Proctdurts 

Screening and quantitative analytical procedures are presented in Section 9.0 
of the GOAPP. Site-specific accuracy, precision, completeness, and detection 
limit criteria are presented in Section S.0 of this SQAPP. 
any other of the analytical procedures are described belov: 

Hodifications to 

Marine sediments vi11 be collected and analyzed folloving the 
methods outlined in the Florida Department of Environmental 
Regulation's Estuarine Chemical hindbook (1987). 

Group/Si te Nos. : C/2 
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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 belov: 

No Hodifications 

Section 11.0 - Internal Ouality Control Checks 

Internal quality control check procedures are presented in Section 11.0 of the 
GQAPP. Modifications to these procedures are described belov: 

No Modifications 

Section 12.0 - Performance and System Audits 
Performance and system audit procedures are presented in Section 12.0 of the 
GOAPP. Specific audits planned for this site investigation are listed below: 

Audit Type Prequency/Date Description 

To Be Determined 

, 
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Section 13.0 - Preventive h i n t m m c e  

Preventive maintenance procedures are presented in Section 13.0 of the GOAPP. 
Modifications to these procedures are described belov: 

Section 14.0 - Procedures Wed to LL.scrrs Accuracy, Precision, and 
Completeness of ktr 

Procedures used to assess the accuracy, precision, and completeness of data 1 

are presented in Section 14.0 of the GOAPP. 
are described belov: 

Modifications to these procedures 

No Modifications 

Saction lS.0 - Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GOAPP. 
Modifications to these procedures are described belov: 

No Modifications 

Section 16.0 - 0p.lity Assurance Reports to haagammt 

Quality assurance report procedures are presented in Section 16.0 of the 
GOILPP. Modifications 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 belov; biographies for these site personnel are 
presented on the following pages. 

To Be Determined 
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Section 3.0 -- Project Summary 

Work Plan Group: C 
Site No.: 13 

Site Name: 
Site Description: 

Magazine Point Rubble 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 HabitatIBiota Survey 
- X HNu/OVA Surface Emission Survey - X Asbestos Survey (in Rubble) 

X Radiation Survey - X Hydrologic Assessment - 
Geophysical Survey (check all that apply): 
- Electromagnetic Conductivity: - Ground Penetrating Radar 

EU-34 - EM-31 - Seismic Refraction - 
Magnetometry - Seismic Reflection 
Very L o w  Frequency 

- 
- 

Analytical Screening (check all that apply): 
- Field Analyses: 
- Soil Headspace 'Analyses: Planned Number of Samples - 
- S o i l  Gas Analyses : Planned Number of Samples - 
- X Laboratory Analyses: 

PLANNED NUMBER OF SAMPLES CATEGORIES OF ANALYSES 
Surface Water - - X Volatile Organic Compounds 
Sediment - - X Polynuclear Aromatic Hydrocarbons 
Soil - 16 - X Phenols 
Groundwater - 4 - Organophosphorus Pesticides 

2 Duplicates - - Chlorinated Herbicides 
Trip Blanks - - Carbamates 
Field Blanks - - X Pesticides/Polychlorinated Biphenyls 
Rinsate Blanks - - X Total Recoverable Petroleum 
Other - Hydrocarbons 

- X Metals 
- Gross Alpha 
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Phase I1 -- Characterization 
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PLANNED " B E R  OF SIMPLES 
7 Duplicates 
4 

Field Blanks - 3 
Rinsate Blanks 4 
Preservative 

1 Blanks 

- - Surface Vater - 5 Air 
Sediment - 21 Biota: Trip Blanks 
Soil 
Groundwa t er 

- 
Flora - 27 - 

- 2 Fauna - - 
- 

CATEGORIES OF ANALYSES 
X Eerbicldes 
X Pesticides 
X Polychlorinated Biphenyls 
X Total Recoverable Petroleum 

X Metals 
X Cyanide 
X Sulfide 

- X Purgeable Aromatics 
- X Purgeable Halocarbons 

X BaseINeutral Extractables 
X Acid Extractables 

- 
- 
- - 
- - 

- Polynuclear Aroamtic Eydrocarbons Hydrocarbons 

- X Dioxins 
X Organophosphorus Pesticides 
- 

- - 
- 

8 

Additional analytical categories are identified below: 

X Gross Alpha 
X Gross Beta 
X GauaScan 
X Total Organic Carbon 
X Eardness (vater only) 
X Alkalinity 
X Total Suspended So l ids  

- 
- 
- 
- 
- 
- 
- 

(water only) 
X Total Ujeldahl Nitrogen 
X Ammonia Ni'trogen 
- X Orthophosphate Phosphorus 
X Dissolved Oxygen (in field) 

- 
- 

- 

X 5-day Biological Oxygen Demand 
X Chemical Oxygen Demand 

X Percent Hoisture 
X Grain Size 
X BTUContent 
X Ash Content 
X Total Organic Ealogens 
X Sulfur 
X Igni tabili ty 
X Cation Exchange Capacity 

- 
- 
- x PE 

- 
- 
- 
- 
- 
- 
- 
- 
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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. Site-specific designated personnel and their responsibilities 

are Iisted belov: 

Site Manager: 
T d T a s k  Leaderts) : 
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 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 GOAPP sections. 

Detection limits for screening and 
Procedures 

. (NASP]UHl103:T0395:2 
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M y t e  Media Method*. A P C DL 

V o l a t i l e  O r g a n i c  Compounds 
Polynuclear A r o m a t i c  

Pes ticidcs 
?olychlorina ted Biphenyls 
Total R e c o v e r a b l e  Petroleum 

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 

Eyd rocarbons 

Eydrocarbons 

laboratory Audysem 

G r o s s  Alpha 
G r o s s  B e t a  
Gama scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides 6 PCBs 
Total R e c o v e r a b l e  P e t r o l e u m  

Rydrocarbons 

TAL H e t a l s :  
A l u m i n u m  
A n t i m o n y  
A r s e n i c  
B a r i u m  
Beryllium 
Boron 
C a d m i u m  
c a l c i u m  
C h r o m i  urn 
Cobalt 
Copper 
Iron 
&ad 

S I V  

s/v 
S / V  
S I V  

s/v 
SLV 
s/v 
s/v 
s/v 
s/v 
SIV 
S I V  
W V  

s/v 
s/v 
s/v 
s/v 
S I V  
s/v 
s/v 

s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
S / V  
s/v 
s/v 
s/v 
s/v 

EPA 900.0 
EPA 900.0 
EPA 901.1 
EPA 82401624 
EPA 82701625 
EPA 8080/608 

EPA 418.1 

EPA 6010 
E P A  6010 
EPA 7060 
E P A  6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 

N/H 

N/H 
N/H 
N/H 

N/H 
N l H  
N/U 
N/H 
N/H 
N/U 
N/H 
N/H 
N/H 

N/H 
TBD 

N/U 
N/U 

mn 

w n  
N/H 

N/H 
N/H 
N/H 
N/H 

rs/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

w n  

N/H 

N/H 
N/U 
N/H 

N/H 
N/X 
N/H 
N/H 
N/H 
N/M 
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/U 
N/U 
N/U 
N/H 
N/H 
N/H 
N/U 
N/H 
N/H 

tam 

N/H 
N/H 
N/H 

N/H 
N/U 
N/H 
N/H 
N/U 
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/U 
N/U 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/U 

N/H 
N/H 
N/H 

TBD 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 

N/n 

.@ 
TBD 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
N/H 
N/H 
N/U 
N/H 
N/H 
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Analyte Hedia Method No. A P C DL 

Magnesium 
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 Balogens 
Sulfur 
Ignitability 
Cation Exchange Capacity 

Demand 

Field Parameters 

PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

s/w 
s/w 
s/v 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
v 
W 
W 
s/w 
s/w 
s/w 
W 
V 
W 
S 
S 
S 
S 
S 
S 
s/w 
S 

v 
v 
W 
W 

EPA 6010 
EPA 6010 
EPA 747117470 
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 

sn 5210 
EPA 410.4 
EPA 150.1 
ASTH D-2216-80 
ASTH D-422-63 
ASTH D-2015-77 
ASTH D-482 
SW 9020 

EPA 1010 
EPA 9081 

ASTH D-129-64 

150.1 
120.1 
170.1 
EPA 360.1 

N/H N/H N/W N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H 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 N/H 
N/H N/H 
N/H N/H 
N/H N/H 

N/H 
N/H 
N/H 
N/H 
N/U 
N/H 
NIH 
N/H 

N/H 
N/H 
N/H 
N/H 
N/W 
N/H 
N/H 
N/H 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/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 TBD TBD 
N/H N/H N/H N/H 
N/H N/H N/H NlM 

75-125 35 95% 100 =/kg 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/M N/H N/M N/M 
N/H N/M N/H N/H 

Notes: S = Soil and/or sediment 
V 
N/H = No Hodifications from GOAPP 
TBD = To Be Determined 

= Groundwater and/or surface water 

* 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 

Pieldvork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Modifications to these procedures are described belov: 

No Modifications - 

Section 7.0 -- Sample Custody 

Saaple custody procedures are presented in Section 7.0 of the GQAPP. 
Modifications to these procedures are described belov: 

No Modifications 

0 Section 8.0 -- Calibration Procedures .nd Frequency 

Calibration procedures and frequency are presented in Section 8.0 of the 
W P .  Modifications to these procedures are described belov: 

No Modifications 

Section 9.0 -- AMlytical 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 belov: 

Modifications to 

K 3 3 S 1 5  

(~SP]uH1103:T0395:2 
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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 Nodifications 

Section 11.0 - Internal Quality Control Checks 
Internal quality control check procedures are presented in Section 11.0 of the 
GQAPP. Hodifications to these procedures are described below: 

No Modifications 

Section 12.0 -- Performance and’ System Audits 

Performance and system audit procedures are presented in Section 12.0 of the 
GOAPP. Specific audits planned for this site investigation are listed below: 

To Be Determined 
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Section 13.0 -- Preventive HaintcnaDce 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GOAPP. 
are described below: 

Modifications to these procedures 

No Modifications 

Section 15.0 -- Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GQAPP. 
Modifications to these procedures are described belov: 

No Ilodifications 

!kction 16.0 - W i t y  Assuturce Reports to hnagemmt 

Quality assurance report procedures are presented in Section 16.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 

n - n  u u u O C 1 6  

[MPJuH1103:T0395:2 
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Appendix b -- 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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Section 3.0 -- Project Summary 

Vork P l a n  Group: C 
Si t e  No.: 14 

Site Name: 
Site Description: 

Dredge Spoil Fill 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 Eabitat/Biota Survey 

- X KNu/OVA Surface Emission Survey - Radiation Survey - X Hydrologic Assessment 
- Asbestos Survey (in Rubble) 

Geophysical Survey (check all that apply): 
Electromagnetic Conductivity: - Ground Penetrating Radar 

EU-31 - EU-34 - Seismic Refraction 
Magnetometry - Seismic Reflection 
Very Low Frequency 

- 

Analytical Screening (check all that apply): 
- Field Analyses: 
- Soil Headspace Analyses: 

- X Laboratory Analyses: 

Planned Number of Samples - 
- Soi i  Gas Analyses : Planned Number of Samples - 

PLANNBD " B B R  OF SAMPLES CATEGORIES OF ANALYSES 
Surface Water - 

Soil 
Sediment - 

Groundwater - 
Duplicates - 
Trip Blanks - 

27 
10 
3 

- 

Field Blanks - 
Rinsate Blanks - 
Other - 

- X Volatile Organic Compounds 
- X Polynuclear Aromatic Hydrocarbons 

- Organophosphorus Pesticides 
- Chlorinated Herbicides 

X Phenols - 

Carbamates - 
- X Pesticides/Polychlorinated Biphenyls 
I_ X Total Recoverable Petroleum 

- X Metals 
- Gross Alpha . 

Hydrocarbons 
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Section 3.0 - Project S u m a r y  (Continued) 

Pbase I1 -- Characterization 

PLmlBD laJ?mER OF SlllIPLBs 

9 - Duplicates 

Field Blanks 

- Surface Water 7 Air 
20 Biota: Trip Blanks - 5 - Sediment 

2 Soil 
Groundwater - 5 Fauna - Rinsate Blanks 5 

- - 45 Flora - 
Preservative 

1 Blanks - 
CATmxRIEs OF Iu.oILLIsHs 

X Pesticides 

X Total Recoverable Petroleum 

Purgeable Aroaatics - 
Base/Neutral Extractables 7 

Purgeable Halocarbons - X Polychlorinated Biphenyls 

Acid Extractables Hydrocarbons 
Polynuclear Aromatic Hydrocarbons JS- Metals 

- X Cyanide 

Additional analytical categories are identified belov: 
- X Gross Alpha - X 5-day Biological Oxygen Demand 
- X Gross Beta - X Chemical Oxygen Demand 

- X Total Organic Carbon - X Percent Moisture 
- X Eardness (vater only) - X Grain Site 
- X Alkalinity - X BTlJContent 
- X Total Suspended Solids - X Ashentent 

- X Total Kjeldahl Nitrogen - X Sulfur 
- X Ammonia Nitrogen - 11 Ignitability 
- X Orthophosphate Phosphorus - X Cation Exchange Capacity 

- X Dissolved Oxygen (in field) 

- X G a m a  Scan - x P I  

(vater only) - X Total Organic Balogens 

n - n  uullf);:  9 

[NAsP)uB1103:T039S:3 
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Section 4.0 -- Project Organization and Responsibility 

The overall organizational structure €or this site is discussed in Section 4 .0  

of the GQAPP. 
are listed below: 

Site-specific designated personnel and their responsibilities 

Site Manager: 
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 - OUQC 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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Analyte Media Hethod No. A P C DL 

Volatile Organic Compounds 
Polynuclear Aroaatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Eyd rocar bons 

Hydrocarbons 

Laboratory Analyses 

TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides 6 PCBs 
Total Recoverable 
Hydrocarbons 

Gross Alpha 
Gross Beta 
C a u a  Scan 

TAL Metals: 
Aluminum 
Antimony 
Arsenic 
Bariua 
Berylliua 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

s/v 
S/V 
s/v 
s/u 
s/v 
s/u 
S/V 
s/v 
s/u 
s/u 
s/v 
s/v 
s/w 

s/v 
s/v 
s/v 
s/u 
S n t  
s/v 
s/v 

s/v 
S/U 
s/v 
s/v 
s/v 
s/u 
SIV 
s/v 
s/u 
s/v 
s/v 
s/v 
s/v 

EPA 8240/624 
EPA 82701625 
EPA 8080/608 

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 

N/H 

N/U 
N/H 
N/U 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N h  
N/H 
N/U 

N/H 
N/H 
TBD 
TBD 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/U 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 

N/U 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/U 
N/H 

N/U 
N/H 
N/H 

NlH 
N/H 
TBD 
TBD 

N/H 
N/H 
N/H 
N/H 
NIX 
N/H 
N/H 
N/H 
N/H 
N/U 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
NIX 

N/U 
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 
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/U 

N/H 

N/H 
N/H 
N/H 

TBD 
N/H 
N/H 
N/H 
N/H 
N/U 
N/H 
N/H 
N/H 

i/n 0 
N/H 

N/H 
N/H 
TBD 
TBD 

N/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 
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Analyte Media Method No. A P C DL 

Hagnes i urn 
Hanganese 
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 
PB 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 
Sulfur 
Ignitability 
Cation Exchange Capacity 

Demand 

S/W EPA 6010 
S/U EPA 6010 
S/U EPA 747117470 
S/W EPA 6010 
S/U EPA 7740 
S/W EPA 6010 
S/W EPA 6010 
S/W EPA 7841 
S/W EPA 6010 
S/W EPA 6010 

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 

EPA 9010/335.2 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

SH 5210 
EPA 410.4 
EPA 150.1 
ASTH D-2216-80 
ASTH D-422-63 
ASTH D-2015-77 
ASTH D-482 
SW 9020 

EPA 1010 
EPA 9081 

ASTH D-129-64 

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/U 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H N/H 
N/H N/H 
N/H N/M 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 

N/H N/M 
N/H N/H 
NlM N/H 
N/H N/H 
N/H N/M 
N/H N/H 
N/H N/H 
TBD TBD 
N/H N/H 
N/H N/H 

75-125 35 

N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H NlM 
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 NlH 
N/M N/H 
N/H N/M 
N/H N/H 

N/H N/H 
N/H N/H 
N/H N/H 
N/M N/H 
N/H N/H 
N/H N/H 
N/H N/H 
TBD TBD 
N/H N/H 
N/M N/H 
95% 100 mg/lCg 

Field Parameters 

NIM N/H N/H N/M PH U 150.1 
Specific Conductance U 120.1 N/H N/H N/H N/H 
Temperature W 170.1 N/H N/H N/M N/H 
Dissolved Oxygen W EPA 360.1 N/H N/H N/H N/H 

Notes: S = Soil and/or sediment 
W = Groundwater and/or surface water 
N/H = No Modifications from GOAPP 
TBD o To Be Determined 

* With the exception of Total Recoverable Petroleum Eydrocarbons and Gross Alpha, 
the 
laboratory screening analyses do not have EPA method numbers. 
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Section 6.0 -- Pieldvork and Sampling Procedures 

Pieldvork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Modifications to these procedures are described belov: 

No Modifications 

!kction 7.0 - -le Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Hodifications 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 belov: 

No Modifications 

Section 9.0 - Analytical Procedurea 

Screening and quantitative analytical procedures are presented in Section 9.0 
of the GOAPP. 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: 
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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 
GOAPP. 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 
GOAPP. Specific audits planned for this site investigation are listed below: 

Audit wpe Prequency/Date Description 

To Be Determined 
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Section 13.0 -- Preventive Haintcnance 

Preventive maintenance procedures are presented in Section 13.0 of the GOAPP. 
Modifications to these procedures are described belov: 

No Modifications 

Section 14.0 - Procedures Used to A8seas Accuracy, Precision, ond 
Caplcteoess of Dam 

Procedures used to assess the accuracyt precision, and completeness of data 
are presented in Section 14.0 of the GOAPP. 
are described below: 

Hodifiutions to these procedures 

No Modifications 

- Section 15.0 - Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GOAPP. 
Modifications to these procedures are described below: 

No Modifications 

Scctioa 16.0 - Quality Assurance Reports 

O\ulity assurance report procedures are presented in Section 16.0 of the 
GOAPP. Hodifications to these procedures arc 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 belov; biographies for these site personnel are 
presented on the following'pages. 

To Be Determined 
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b status 
0 
C :  

common ~ a m o  
Bsso I O M C  usnn 

statusa (or  FDA) Nabitat 

L 

aarraconia Swoot pitchorplant U L 

won acid bogs 

Acid boqr/slash pino wods 

StOWarth malacodaodroa Silky camollia U E Slopor of uoodod ravinos 

r4lluJPIvtt1103:?0395/l..4/~ 

uoy : 

‘status or spocios on tho 1u1 ~onsacola tsciiity: 
R - Roridont. 
II - NLgrant. 
$11 - lumpoctod rosidont. 
? - Ilossiblo rosidont duo to available habitat; survoy roquirod. 
U - Unknown. survoy roquirod. 
l/A - lot orpoctod to occur on tho IAl ?orsacola tscility. 

8 - Ladangorod. 
T - Tbroatoaod. 
T(S/A) - Tbroatonod duo to similarity in sppoaranco. 
AC - Aqoncy concorn; not curroatly listod o r  a candidat. Cor listing. 
UR 1 - Undor roviou for Codoral listing with substantial ovidoaco indicating at loast somo doproo ot biological vulnerability and/or 
UI 1 - Undor roviou, insutticiont biologics1 data svailsblo. 
UR I - Candidst. spocios but taxa baa provoa to bo mor0 uidosproad than proviourly boliovod and/or tboso spciom that aro not subjoct to 

* any idontiliablo throat. 
FDA - Ilorida Dopartmoat Of Aqrisulturo. 
? G M C  - Florida G a m  and Iroshuator f i s h  Commission. 
USlwI  = U.S. ?ish and Wildlit. Sorvica. 

bStato and Codoral statur: 

throat . 

Sourco: Lcoloqy and Lavironmoat, Inc. ,  1991 attor Ilorida Natural Aroar Iavoatory 191.. 
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14.2 Phase II-bratacterization 

The primary objectives of the Phase I1 field investigation are as 
f 01 lovs : 

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 suples under full-scale 
CERCLA-type OA/W 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 hov uniform the Phase 
I results vere vith respect to contaminant type, magnitude, and 
distribution across the site. 
and 14 will involve the collection of sediment and soil samples. 
sampling will be conducted only if warranted by the results of Phase I 
efforts. 

Phase I1 investigation of Sites 2, 13, 
Air 

Phase I1 investigation of sites 13 and 14 will involve the collection of 
soil samples. No additional permanent, shallow monitoring vells will be 
installed until verification of any contamination discovered during 
Phase I is made during Phase 11. 

The analytical requirements for Phase I1 samples are provided in Table 
14-2 

During the Phase I1 investigation of Site 2, vhich is covered by RCRA 
requirements, at least one sample per contaminated medium will also be 
analyzed for Appendix IX parameters (40 CPR, Part 264). These samples 
will be collected from the area of highest contamination for each medium 
as determined during the Phase I investigation. 
s u p l e s  may be required depending on the extent of contamination 
detected . 

Additional Appendix IX 

D-3 
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No. of Dupli- T r i p  riold Rinsato Prosorvat YO Analyttcal 
sui t .  ' d Modiur Samp1.r catos Blanks' Blanks Blanks Blanks Total. 

Sod innt  04 9 m 1 4 1 99 A 
(101 I) 

TOTAL 84 9 NR 1 - 4 1 99(101 

SITS 13 

no. of Dupli- Trip l i o l d  Rinsato Prosorvat vo Analytical 
Uodiur Samp1.s satos Blanks. blanks blanks blanks Total Sui toe, d 

soil 24 2 1 1 1 1 30 C 
(61 B 

TOTAL 24 2 1 1 1 1 30(6) 

SITS 14 

No. of Dupli- Trip Iriold Rinsato Prosorva&ivo Analyttcal 
suit. ' Uodiur Saap1.s catos Blanks' blanks Blanks Blanks Tot41 

soil 32 3 2 1 7 1 41 A 
. (61 C 

TOTAL 32 3 2 1 2 1 41(61 

[Bold i t o u  .acloaod in braclots doaoto 
changr8 to tho l aa t  votaion of documoat1 
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mi0 11-2 wort.) 

'Trip blank. will bo analyrod for Targot Compound Liat (TCL) volatilo organic colpounda only. 

b?roaorvativo blank. will bo analytod for TCL volatilo organic colpounda. total rocovorablo 
hydrocarbona. total TCL rtala, and cyanido. 

CAoalytical auito doaignationa aro ma folloua: 

A Total rocovorablo hydrocarbona. rtala frodifiod =?A SW nthoda Cor u r i n o  aodirnta), and 
total organic carbon and total Kjoldahl nitrogen. 

B m pr, alkalinity, porcont miaturo, grain air.. bztl contont. aah contont, total halogona, 
aulfur, ignitability, and cation oxchango capacity. 

C I volatilo organic cowpouoda plua xylono and kotonoa, TCL baao/noutral and acid 
octractablo organic colpounds. TCL poaticidoa and PCBa, total rocovorablo hydrocarbona. TCL 
metala and cyanid.. 

dSpocitic conatituonta oncompaaaod by tho varioua chorical group. includod uithin tho abovo-liatod 
analytical auitoa aro idontifiod in Tabloa 9-5 through 9-13 of tho Gonoric Quality Asauraneo 
rrojoet ?ha. 

%rip blank. will bo analprod for Targot Compound Liat (TCL) volatilo 
organic compounda only. 

Tho numbor of aamploa ahovn in paronthoaoa will bo analyrod for tho 
additional parartora indicated. 

4 

n = m t  roquirod. 

Imld itom .aclo8d in brackots &noto 
duy. to tho lut V0r.i- of -t] 
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14.2.1 Biota Sampling 
The need for formal biological sampling will be based on the results of 
the Phase I habitatjbiota survey and analytical screening results. 
biological sampling is required, a separate biological sampling plan 
will be prepared which outlines sample locations, sampling 
methodologies, analytical parameters, etc. 

If 

14.2.2 m i r e n t  Sampling 
To adequately assess the impact of NAS Pensacola operations on Pensacola 
Bay sediments, sediment sampling will be conducted on nearshore NAS 
Pensacola areas and offshore NAS Pensacola. This will allov a direct 

from around the NAS Pensacola facility 
Bay that may be influenced by other Bay 

comparison of sediment samples 
and sediments within Pensacola 
sources. 

Metals analysis for marine sed ments will be in accordance with the 
methods developed by FDER (Schropp and Windom 1988). 
comparison of the data generated during this phase with data from other 
NAS Pensacola studies. 

This will allow 

Approximately 87 sediment samples will be collected from 12 stations 
close to NAS Pensacola and from 16 stations within Pensacola Bay near 
the WAS Pensacola facility (see Figures 14-4 and 14-5). Field methods 
for sediment sample collection will be adapted in accordance with FDER 
official guidance for approved sediment sampling protocols (Ryan et e. 
1984). Samples will be collected by SCUBA divers using 4-inch diameter 
stainless steel cores taken to a depth of 6 inches. 
homogenized in stainless steel bowls and the appropriate sample aliquot 
removed from the homogenized sample. 
from each station and averaged to produce mean values for each analyte. 

Samples vi11 be 

Triplicate samples will be taken 

14.2.3 Soil Sampling 
Soil samples will be collected to verify the results of the Phase I 
analytical screening. 
13 and 14'are shown in Figures 14-6 and 14-7. 
will be collected from three composite intervals: 

Locations for the proposed soil borings on Sites 
At each location, samples 

surface to 0.5 feet 
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belov ground surface (BLS);  0.5 to 2.5 feet BLS; and 2.5 feet BLS to the 
water table. In areas where the water table is observed to occur 
greater than 5 feet from the surface, saaples will only be collected to 
10 feet at 2.5 feet intervals, unless Phase I saaples indicate 
contamination is present in a deeper zone. 

The soil samples vi11 be collected using a split-spoon sampling device 
or with hand-held augers. All sampling, compositing, and lithologic 
logging will be performed in accordance with Section 6.6 of the GQAPP. 
Equipment decontamination vi11 be performed in accordance with Section 
6.10 of the GQAPP. 

For planning purposes, three soil samples are assumed at each boring 
location for Sites 13 and 14, except for the location outside of the 
shallow depressions on Site 14. It is assumed that five soil samples 
vi11 be collected at each of these locations, thus a total of 24 soil 
samples vi11 be collected at Site 13, and 32 soil samples will be 
collected at Site 14. 

14.2.4 Air Sampling 
Pomal air sampling will be perforued only as required based on the 
results of the Phase I surface emission survey and particulate air 
sampling, and the Phase I shallov soil sampling. 
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