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1. INTRODUCTION 

The purpose of this work plan is to outline the procedures and 
methodologies to be used in conducting a Contamination Assessment/ 
Remedial Activities Investigation at the Waterfront Sediments Site (Site 
2) , Magazine Point Rubble Disposal Area (Site 13), and the Dredge Spoil 
Pill Area (Site 14), located at the Naval Air Station (NAS) in. 
Pensacola, Escambia County, Florida. 
by Ecology and Environment, Inc. (E b 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 

This work plan has been prepared 

@ 1989. 

E & E has developed a phased approach for performing the NAS Pensacola 
site investigations. Phase I (Field Screening) is directed toward 
identifying the principal area(s) and primary contaminants of concern at 
a site, thereby,providing a mechanism for focusing of the sampling and 
analytical efforts during subsequent phases of the investigation. 
If (Characterization) is directed toward the formal confirmation and 
quantification of the full spectrum of site contaminants (if any), 
thereby alloving determination of whether further investigation is 
varranted. Thus, the necessity of implementing Phases I11 and IV 
(Extent Delineation) will be dependent on the results of Phases I and 
11. Phases 111 and IV, if required, will be directed not only toward 
fully identifying the horizontal and vertical extents of contamination, 
but also tovard 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 follovs: 

Phase 

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

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

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

It is anticipated that sow of the IUS Pensacola si,tes may not require 
investigation beyond Phase 11 and hence will comprise Contamination 
Assessment-type investigations. On the other hand, sites vhich have 
docrnented contamination vi11 likely require the additional phases of 
vork, and hence will comprise a full-scale CRRCLA Remedial 
Investigation/Peasibility Study (RI/PS). For simplicity, the 
investigations for d l  NAS Pensacola sites will be referred to as 
Contamination Assessment/Rdial Activities Investigations. 
results of site investigations that do not require study beyond Phase I1 
will be incorporated into a Contamination Assessment Report. 
appropriate, these sites vi11 be recomended 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 will 
provide all the information necessary for the development and completion 
of a Feasibility Study. 

The final 

If 

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 vi11 not encompass a 
full-scale RI/FS effort. Site 2, hovever, has been found to contain 
potentially hazardous materials. 
scope-of-vork at this site vi11 encompass a full-scale RVPS effort. 

Consequently, it is probable that the 

1-2 
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The Naval Air Station (NAS) Pensacola facility occupies approximately 
5,589 acres on a peninsula in southern Escmbia County, five miles 
southvest 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 €or 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 s i te  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 from the 
southernmost extent of Site 13. 
of the Industrial Vastevater Treatment Plant (IVTP) include: Site 
32-IWTP Sludge Drying Beds, Site 33-IWTP Ponds, and Site 
35-Yisccllaneous IVTP sfl)lus, are located approxiutely 200 to 300 feet 
west 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, dong the waterfront of Bayou Grandc. 

Site 14, 

The sites vhich are identified as part 

2.2 Site 14 - Dredge Spoil Pill a 
The Dredge Spoil Pill Area (Site 14) lies along the waterfront east of 
Chevalier Field approximately 200 feet south of the southern edge of 
Site 13 (see Figures 2-1 d 2-3). 
by Pwacola Bay. The site area was created by the dredging activities 
conducted in the late 1970s to create an aircraft carrier turning basin 
and port. Since this arm of land vas created by dredge spoil materials 
f r a  the Bay, it is considered statc-ovned land and not Navy property 
(NBESA 1983). 

The east side of Site 14 is bordered 

There are no buildings, monitoring wells, or paved areas found on site. 
Tvo major depressions are found within the site, one in the northern 
ar.a and a larger one along the southern edge of the site (see Figure 
2-3). It is speculated that these depressions vere created during the 
disposal of dredge material to control runoff during’spoil discharge. 
These depressions have acted, to sow degree, as settling basins for 
turbid runoff associated with dredging activities. 
currently occupies the bottom of each depression. 
around these depressions are approximately 10 feet above aean sea level. 

Grassy vegetation 
The spoil areas 

2.3 Site 2 - The 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 along the vaterfront, adjacent to 
the base of the storm sever outfalls. These outfalls range in size from 
six to thirty-six inches in diameter and emptied hazardous vastes into 

This 

‘?I0235 2-4 
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a Pensacola Bay from approximately 1935 to 1973 (NEESA 1983). 
outfalls are located from Building 632 east past the dock for the USS 

Lexington and north to the waste water treatment plant discharge 
outfalls (Figure 2-4). 

The 

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. Storm sever 
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 Hiller [G b H] 1986). 

The 

It consists of a vertical seawall 3 to 

The nearshore sediments have been described in a Gulf Homeporting study 
conducted by the Navy for facility expansion in 1986 (Navy 1986). 
Although few sediment samples were taken immediately offshore from the 
U S  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 approxiamtely 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 vest of the 

2-7 
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3. SITEHISTORY 

* 3.1 Site 13 - m i n e  Point Rubble Disposal Site 
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. 
Haterials were primarily disposed from the clay road east to the 
vaterfront 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 U S  completed by the Navy, no hazardous wastes were 
disposed on this site (NEESA 1983). 

Host of the materials disposed at this site 

It is not 

@ 3.2 S i t e  14 - Dredge Spoil F i l l  Area 
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 w a s  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). 
be found in the dredge material are unknown. 
whatever compounds were present in the marine sediments offsore of NAS 
Pensacola are still present in these dredge sediments. 

Dredge 

Contaminants that may 
It is probable that 

3.3 Site 2 - Waterfront Sediment Site 
Beginning in 1939, untreated industrial vastes from the Naval Aviation 
Depot (NADEP) and the Naval Air Rework Facilities (NARF) operations were 
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, 

A t  least 83 million gallons of 

0 * 
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r 
and cyanide) were disposed into the Bay until 1973 when the industrial 
waste treatment plant was put into operation (G C M 1984). 

Environmental studies of Site 2 were first conducted under the direction 
of the Navy Assessment and Control of Installation Pollutants (NACIP) 
Department (NEESA 1983). During this study, sediment samples were 
collected and analyzed with EP toxicity methods (see Table 3-1 for 
analytical results). 
chromium (8 ppm) were detected in nearshore sediments. 

Elevated levels of lead (11 and 5 ppm) and 
Methodologies 

for these studies did not utilize the current methods approved by the 
Florida Department of Environmental Regulation (FDER)(Schropp and Windom 
1988). FDER has developed a two-acid digestion protocol as a first step 
in an atomic absorption technique for analyzing total metals 
concentrations in marine sediments (essentially modified EPA SW 846 
methods). Results are then compared to a set of background data to 
determine whether the cdncentration of certain metals is elevated in the 
sediments. 

- -  

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 them for sediment grain 
size, metals, 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.] 
No elevated levels of metals or PCBs were detected; however, some of the 
analytical methods used in the study were not the currently approved 
methods for marine sediment analysis. 

G & 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 sewer 
outfalls in about 30 feet of water (see Figure 3-1). 
analyzed with EP toxicity methods, but the laboratory analysis table in 
the report indicated that the samples were first filtered and then 

Six sediment samples were 

These samples were 
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TABLE 3-1 

HETALS CONCENTRATIONS IN luLRINE SEDIWS 
NEAR NAS PENSACOLA 

Hetal Concentrations 
(Wars dry veieht) 

Station 
Nu~ber Date Study cd Cr Be Ni Pb Al Zn As 

2 
3 
4 
5 

NACIP * 0.37 
ND 
0.13 
0.12 

G&H ++ <.01 
<.01 
<.01 
(001 
<.01 
<.01 

3.1 
8.0 
1.1 
0.69 

0.006 1.4 
0.022 - 
0.01 - 
0.031 0.06 

1A 
1B 
1c 
1D 
1E 
1F 

4/84 <.01 
<.01 
<.01 
<.01 
<.01 
<.01 

<.005 <.1 
<.005 (01 
<.005 <.l 
<.005 <.1 
<.005 <.l 
<.005 <.1 

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

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

3 
4 
5 
6 

11/84 TET 0 . 007 
0.032 
0.094 
0 . 080 

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 

1.82 
6.94 
60.2 
44.9 

1.9 - 
7.7 - 
47.8 - 
32.5 - 

1 
3 
6 
8 
10 
49 
50 
51 

3/86 WAR ** 0.25 
0.06 
<.OS 
<.OS 
<.os 
0.09 
0.08 
0.06 

91.7 
28.0 

3.36 
2.41 
40.9 
4.27 
33.0 

3.15 

0.175 - <. 1 - 
0.125 - 
<. 1 - <. 1 - 
0.12 - 
<. 1 - <. 1 - 

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

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

BIL-1 
BIL-2 
PNB-2 
PNB-5 
PNB-6 
PNB- 10 

7/85 
7/85 
4/82 
9/82 
9/82 
7/85 

FDER 0.89 
0.53 
0.16 
0.21 
0.17 
0.02 

0 . 4 3  - 
0.27 - 
0.78 13.7 
0.18 6.8 
0.05 3.1 
0.05 - 

16.7 55,333 
10.9 47,667 

8.9 6,767 
15.3 2,033 
0.62 260 

19.3 59,333 

103.3 10.0 
83.3 8.9 
57.0 - 

9.5 - 
5.7 - 
1.0 0.25 

- I: Not analyzed. 

&** Unknown analytical methods 

* EP Toxicity Analytical Methods. 
** EP Toxicity Analytical Methods, results reported in mg/L. 
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extracted for metal concentrations. 
0.003 ppm) were detected in two samples. The laboratory results are 
reported in mg/L and not mg/kg; therefore, it is suspected that an 
elutriate test was performed on the sediment samples instead of a metals 
extraction test. 

Trace amounts of arsenic (0.002 and 

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. 
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 with the wrong analytical 
methods, and detection limits and laboratory QA/QC 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. 
samples for Chromium, polynuclear aromatic hydrocarbons, Pas, phenols 
and other analytes were incorrect for marine sediments. 

Water andpsediment samples were collected in the 

Even though the FDER recommended methodology was employed to 

Analytical methods reportedly used for analysis of 

To determine if sediments have been enriched with anthropogenic sources 
of nitrogen (both organic &d anunonia nitrogen) ratios of total Kjedahl 
nitrogen (TKN) to total organic carbon (TOC) concentrations were 
examined. If sediments are enriched with organic or ammonia nitrogen, 
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 ( W A R  1986). 

FDER has collected sediment data from all of Pensacola Bay and has made 
this information available to E 6 E. 
station locations from FDER's study within Bayou Grande and the turning 
basin are given in Figure 3-1 and Table 3-1. 

Analytical results and sample 

The two stations located 
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southwest of the storm water outfalls, BIL-1 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 
TKN:TOC indicated nitrogen enriched sediments at stations PNB-5, PNB-6, 
and PNB-10 (FDER 1988). 

Stations located east of the 

From all of these studies it can be concluded that inadequate sampling 
was performed near the storm sewer outfalls (improper analytical 
methods), and not all suspected pollutants were analyzed for in the 
sediment analysis (metals analysis only). 
found near NAS Pensacola indicate some possible contamination problem in 
the nearshore Bay sediments; however, the data base at hand does not 
indicate a clear source of the contamination. None of these studies 
addressed the bioaccumulation which may be occurring [in] shellfish in 
the area adjacent - _  to tl?e NAS facility. The comentrations of 
contaminants in the shellfish may be higher than those of the 
surrounding sediments due to bioaccumulation. The potential [for] human 
health effects from [ingestion of] contaminated shellfish [in] 
intertidal waters near NAS Pensacola exists, and therefore warrants 
further investigation of nearshore sediments. 

The levels of heavy metals 

:':.;$240 3-6 
[Bold items enclosed in brackets denote changes from original text] 



The NAS Pensacola is located in an area that typically experiences a 
mild, subtropical climate. This climate is a result of the latitude 
(approximately 30' North) and the stabilizing effect of the adjacent 
Gulf of Mexico (Wolfe -- et al. 1988). 
ranges from 5S0 Fahrenheit (F) in the winter to 81' F in the summer. 
Although the annual temperature range is fairly stable, actual daily 
values can be more extreme, ranging from less than 7' F in the winter to 
more than 102' F in the summer. 
approximately half of the days during the summer months and can cause a 
10' to 20' F drop in temperature in only a few minutes (Wolfe -- et al. 
1988) e 

The average annual temperature 

Thunderstorms occur during 

Precipitation rates in the NAS Pensacola vicinity are relatively high 
with an average annual rainfall of approximately (601 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 19821). High intensity 
thunderstorms are common, producing as much as three to four inches of 
rainfall during a single hour. 
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. 

Evaporation rates are also highest in 

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 clockvise rotation of the surface wind direction near 

An ocean-land temperature differential 
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the coast, commonly known as the sea-breeze effect (Flood and Associates 
1978). Hurricanes and tornadoes are infrequent but can cause 
substantial damage to the nearshore environment. Six hurricanes have 
passed within 50 miles of Pensacola since 1980. 
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5. BIOLOGICAL BBSOURCES 

The WAS Pursacola 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 resourcer 
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. 

5.1.1 Terrestrial 
Vegetation. The primary vegetated communities of the NAS Pensacola 
facility can be considered one of two types: 
strand communities; and sand pine scrub communities. 
coastal strand communities are stabilized coastal dunes with a sand 
substrate, vegetatively characterized by the plants Uniuola pariiculata 
(sea oats), Eydrocotyle bonariensis (beach pennyvort), Ipomea 
stolonifera (beach morning-glory), Coccoloba uvifera (sea grape), 
Ouercus geminata (twin live oak),  and the stunted shrubs species - Yucca 
aloifolia (yucca), Opuntia, and Cereus. This community type has been 
ranked by the Florida Natural Areas Inventory (FNAI) as locally 
restricted and vulnerable to extinction due to developmental activities. 
This community type can have 3 to 5 distinct habitat types (Wolfe -- et al. 
1988). 

north Florida coastal 
The north Florida 

The sand pine scrub community is a more upland coastal community 
characterized by coastal dune formations from an older geologic age with 
deep, fine white sand substrate and the plants -- Pinus clausa (sand pine), a 
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Ouercus spp. (scrub oak species, geminata, champanii, myrtifolia, and 
inopina), Cladonia species, and Ceratiola ericoides (rosemary). This 
community type has been ranked by FNAI as imperiled statewide because of 
its rarity and because of its vulnerability to extinction due to some 
man-made or biological factor. This community type can have 3 to 5 
distinct habitats (Wolfe -- et al. 1988). 

Two 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 1ow.dtpressions and small creeks and drainage courses, 
but the overstory vegetation is usually replaced by Taxodium ascendens 
(pond cypress), Cliftorrfa monophylla (black titi), Cyrilla racemiflora 
(swamp titi), and other hydric or riparian species. Open moist savannah 
areas within flatwoods are dominated by the herbaceous plants Pinguicula 
spp. (butterwort), Sarracenia spp. (pitcher-plants), Uticularia spp. 
(bladdenrorts), Polygala spp. (milkworts), and Drosera spp. 
(sundews)(Wolfe -- et al. 1988). 

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

Primary overstory vegetation is 

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

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

- - 
- - 

The understory is dominated by Diospyros virginiana 
The more 

These habitats were 

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

Much of the geological material 

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

0 In areas with relatively steep slopes, 

In gently sloping areas, the presence 

Wetland or seepage bogs are 

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). 

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

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

In areas unaffected by 

-- 
-- 

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

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

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

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

Because of the large number and diversity 

Reptiles and Amphibians. 
only four out of a possible 30 species of reptiles and amphibians 
associated with the area were identified on the NAS Pensacola facility, 
none of which are endangered. A recent check of the FNAI files confirms 
that the presence of the gopher tortoise, Gopherus polyphemus, can most 
likely be found in suitable habitats on the western portions of the 
facility (see Appendix C). Most all of the reptiles and amphibians that 
may be found on the facility can be expected to use the surface water 
bodies in-some stage of their life cycle. Any contamination of surface 
water bodies can be detrimental to existing populations of reptiles and 
amphibians utilizing that water body. 

During the 1986 survey conducted by the Navy, 

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

Little is known of the flora and fauna inhabiting the 

-- 

Coastal Vetlands. There are no reported coastal marshes or estuarine 
wetlands around the NAS Pensacola facility, principally along the low 
energy shores of Bayou Grande. The habitat type is usually dominated by 
saltmarch cordgrass (Spartina alternaflora) or black needlerush (Juncus 
roemarianus). A biota survey of these and other potential habitat areas 
will be conducted to determine the extent of estuarine flora and fauna. 
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Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. 
primarily of Thalassia testudinum, Syringodium filiforme, and Eialodule 
beaudettei. 
been historically mapped and very little is known of their composition, 
locality, or aerial extent. 
extending along the north shore of Pensacola Bay in the 1950s 
disappeared by 1961. 
(see Section 12) may elucidate past distributions of seagrasses. 

@ These grassbeds are composed 

Seagrass beds in the area surrounding the facility have not 

Grass beds of unknown species composition 

An examination of historical aerial photographs 

Plankton. 
in the waters surrounding the NAS Pensacola facility was conducted by 
the Navy in Harch of 1986. 

The only existing study of the phytoplankton and zooplankton 

The phytoplankton has been characterized as 
low in productivity (as compared to other Gulf coast estuaries), and 
mainly dominated by the diatoms Navicula tripuncata, Bacteriastrum spp., 
Chaetocerus spp., Thalassionema nitzschoides, and Eiemiaulus spp. The 
zooplankton is primarily dominated by Calonoid copepods and benthic 
invertebrate larvae. 
samples were collected with undefined methods and only during the early 
spring. This sampling protocol does not define population fluctuations 
that are characteristic of low population abundances commonly found in 
estuaries during the summer months. Examination of the zooplankton data 
results in the same conclusions. It should.be pointed out that any 

contamination entering Pensacola Bay from either groundwater or surface 
water sources may be accumulated in the invertebrate larvae that 
predominate most estuarine water bodies. 

This study is very limited by the fact that 

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

Although no intensive benthic surveys were conducted 
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FDER collected benthic samples in most of Pensacola Bay and found that 
the sediments were dominated by polychaetes (Aricidea spp., Capitella 
spp., various spionids and Haploscoloplos spp.) and bivalves (Anodontia 
- alba and Tellina spp.) during most of the year. 
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 community may have been negatively 

FDER samples collected 

influenced by the sewage outfall. 

Samples collected by the Navy (1986) indicate a low density yet moderate 
diversity of benthic infuanal 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 is not given in numbers per unit area. Eowever, the Navy's 
data reveals that very few deep dwelling organisms reside in the areas 
around the turning bzsin, .and a lack of deep dwelling benthic organisms 
may be an indication of a benthic community under stressed conditions 
(Luckenbach -- et al. 1988). 

A complete comparison of 

Fish and Shellfish. 
bony fish species and 7 cartilaginous fish species (Cooley 1978). 
13 most abundant species were spot (Leiostomus xanthurus), pinfish 
(Lagodon rhomboides), atlantic croaker (Micropogonias undulatus), gulf 
menhaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli), 
longspine porgy (Stenotus caprinus), silver perch (Bairdiella 
chrysoura), southern hake (Urophycis floridana), inshore lizardfish 
(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout 
(Cynoscion arenarius) , and spotted hake (Urophycis regia) (Heil 1988). 

Early studies of Pensacola Bay have identified 180 
The 

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

In the less saline waters 

Fish population density was the highest in the more 
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Moderate densities of the blue crab (Callinectes sapidus), shrimp 
(Penaeus duorarum, - P. setiferus, and - P. aztecus), and oysters 
(Crassostrea virginica) have been collected throughout Pensacola Bay 
(Heil 1989). Shrimp are caught in greater abundances near NAS because 
of the higher salinities. 
caught in the East Bay area. 
recognized by PDNR are in the East Bay area. 
irradians) are collected only within grassbed areas. 
available at this time on where scallops are collecwd by the general 
public and how many are removed. 
facility are located in the Big Lagoon along the southwest portion of 
the facility. 

Blue crabs and oysters are more readily 
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 Escambia county, accounting for 2% of the total Florida 
landings for 1980-85 (Navy 1986). 
of total weight was the black mullet. 
species of finfish was the red snapper. 
landing data for Escambia county for 1987 and 1988 (Eeil 1989) and found 
that the most important commercial species by weight were: black mullet 
(24% of county landings), brown shrimp (21%). vermillion snapper 
(19.5%), red snapper (7.6%), porgies ( 4 . 7 % ) ,  and amberjack (4%). Other 
le& important commercial fish caught were Spanish mackerel, sand 
seatrout, black grouper, spotted seatrout, bluecrabs, and squid. This 
data, as well as the Navy's data, also suggests 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 terms 
The most economically important 

E & E examined the commercial 

Sport Fisheries data is not available in 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). 
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The estuarine system is a very important element in the life history of 
most of the commercial and sport fishing species sought. Between 65 and 
90 percent of all commercially valuable fish species are estuarine 
dependent during some phase of their life cycle. 
shellfish are known to release larvae that feed in and around estuaries 
until settlement. During early life history stages the juveniles reside 
within seagrass beds or other protected habitats until maturity. Any 
contamination of the water or sediments around NAS Pensacola could be 
detrimental to fish and shellfish popaation structure, or could be 
accumulated by the organisms residing near the facility. 

Shrimp, bluecrab and 

b i n e  na.lm1.P. Few mammnls have been sighted within the area of the 
NAS Pensacola facility, most of the 13 species of mammals reported for 
the northeastern Gulf of Mexico stay predominantly in Gulf waters. 
atlantic bottlenose dolphin (Tursiops truncatus), however, has been 
sighted regularly off the PSAS Pensacola facility. Manatees have been 
sighted irregularly, with one recent sighting in the area recorded by 
the FNAI in October 1988. A goosebeaked whale (Ziphius cavirostris) was 
reported stranded on Santa Rosa Island, and a pilot whale (Globicephala 
macrorhynchus) was found stranded on a beach near Pensacola (Navy 1986). 

The 

f 

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

Threatened and Endangered Species. 
endangered species (listed in Appendix C) have been identified in the 
vicinity of the NAS Pensacola facility. Many rare, threatened, and 
endangered species are associated with the wetland or bog habitats found 
on NAS Pensacola. A total of 57 occurrences for six plant species were 
recorded in an inventory conducted by FNAI (1988b) of the NAS Pensacola 
facility (see Appendix C). Most of these plants were found in the area 
around Sherman Field and habitats to the west. Any site remediation 
and, more importantly, any assessment of environmental endangerment, 
must consider the water level requirements of rare and endangered plant 
species, the foraging activities of birds in the waters surrounding the 

A number of threatened and 
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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 e 

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

. base activities. Site 13 has a vegetative community dominated by 
P 

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 play utilize this site for feeding, 
resting, and/or nesting. 
of waterfowl during the migration periods of October through Harch, 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. 

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 hate affected the benthic populations adjacent to NAS 

Pensacola in some vay. 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, coastal birds); or these metals may 
have had an immediate toxicological effect Ion] the structures of these 
benthic populations, thereby reducing the food resource found near the 
NAS Pensacola facility. 
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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 Mexico by Santa Rosa Island and Perdido Key, 
both of which are barrier islands. 

Pensacola Bay and Big Lagoon are partially 

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

This direct infiltration limits stream 

Sand-and-Gravel Aquifer. .e 
There are no naturally occurring perennial streams on NAS Pensacola; 
however, there are approximately 10 naturally occurring intermittent 
streams and numerous man-made drainage pathways which include many 
stormwater outfalls. 
Bay, however, some small intermittent streams discharge into Bayou 

Discharge is mainly to the south into Pensacola 

Grande to the north from Sherman Field and Chevalier Field (USGS 1970a 
and b). 

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

These are particularly sensitive areas formed by 
These 
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The discharge of surface waters into Pensrcola Bay, Bayou Grandc, and 
the coastal vetland arms presents the potential for transport of 
contaminants into these systems. This could have a significant impact 
on seagrass and other sensitive plant communities, as vel1 as on shell 
fishing, recreational fishing, urd 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 -logy 
Sites 13 and 14 do not have any lentic or lotic bodies of nter; 
hovever, both sites are adjacent to Pensacola Bay. 

Site 2 is located within Pensacola Bay, and, excluding tidal influence, 
Bay vater moves generally from the northeast portions of the Bay to the 
southvest into the 6ulf of Mexico, primarily due to the river inputs in 
the central and eastern portions of the Bay. Tidal influence is slight, 
vith a mean amplitude of 1.2 feet, d total Bay flushing is estimated 
to occur every 3 to 4 rntlu (98,OOO cfs out Pensacola Pass during tidal 
cycles)(Ketchen and Staley 1979). 
salt vater can move up into Pamacola Bay underneath tbe lens of 
freshvater floving out (Wolfe -- et al. 1988). 
offshore from the NAS facility have been modeled by the Navy (WAR 1986), 

and although this information has not been retrieved by E & E, it is 

With each tidal period, a vedge of 

Currents imediately 

predicted that currents vould carry tnstes in a southvesterly direction 
avay from the IUS facility and out of the Bay through Pensacola Pass. 
The influence of tidal currents along the bay bottom is not known at 
this time, but facility vast- may be carried up into Pensrcola Bay if 
disposed of within the tidal current. 
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7.1 Physiography and Regional Hydrogeology 
9 

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

. 
The 5,800 

The 

The central part of 

As 

7.1.2 Regional Hydrogeology 
There are three principal hydrogeologic units of importance which 
underlie the NAS Pensacola. These are, in descending order, the 

Surficial Aquifer, the Intermediate System, and the Floridan Aquifer 
System. 
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7.1.2.1 Surfici.US.nd-and-6ravel Aquifer 
The Surficial Aquifer occurs from land surface to a depth of 
approximately 300 feet at NAS Pcnsacola and is (colpasedJ of a sequence 
of unconsolidated to poorly indurated clastic deposits (Wagner -- et al. 
1984). In this portion of Florida the Surficial Aquifer constitutes an 
important source of vater supply and is called the Surd-urd-Gravel 
Aquifer (SEGS 1986). The sediments making up this aquifer belong to all 
or part of the Pliocene to Eolocene Series vhich, in this area, consist 
mainly of the Citrondle PONtiOn overlain by a thin cover of marine 
terrace deposits. Given that the Surd-and-Gnvel Aquifer is contiguous 
vith land surface and recharge occurs principally by the direct 
infiltration of precipitation, the aquifer is particularly susceptible 
to contamination fror surface sources. 

the Sand-md-Gravel Aquifer is made up of three zones based on 
'contrasting permeabilities. These zones are referred to as the 
surficial tone, the lov permeability zone, and the u i n  producing zone 
(V iur ins  -- et al. 1965). 

. 
In the NAS Pensacola vicinity 

sluficial Zone. "be surficial zone is contiguous with land surface and 
contains grouadvcrtet under vater table or perched vater table 
conditions. The results of numerous brings conducted at NAS Pensacola 
(6 i I4 1984, 1986) indicate that the surficial zone ranges in thickness 
betveen 40 and 70 feet and [corrsirts] of tan and brovn fine to 
medium-grained quartz sand. 
surficial zone is variable depending on location and ranges from less 
than one foot near surface water bodies to more than 20 feet in areas of 
higher elevation. In general, the direction of groundvater flow is 
controlled by the topography and by discharge to surface water bodies. 
Consequently shallow groundvater in the surficial zone moves toward 
areas of lover elevation and/or the nearest surface water body. 
Overall, the surficial zone has a high permeability. Numerous aquifer 
(slug) tests and laboratory permeability tests conducted on wells in or 
.sediments from the surficial zone at NAS Pensacola (G & )I 1986) yielded 
hydraulic conductivity values ranging from 16 to 56 ft/day. Horizontal 

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. 

Low Permeability Zone. 
permeability sediments dominated by clay and silt-sized material. 
zone is referred to as the low permeability zone. 
zone is generally composed of gray to blue sandy, silty, slightly 
fossiliferous (shelly) clay, and clayey sand ranging in thickness from 8 
to 40 feet (G 5 H 1984, 1986). 

Underlying the surficial zone is a zone of lower 

At NAS Pensacola this 
This 

The results of laboratory permeability tests conducted on samples from 
this zone indicate that vertical hydraulic conductivities are low, 
ranging from 4.2 x lo-’ to 9.9 x 

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 
the NAS Pensacola (G & !l 1984, 1986). 

ft/day. Thus, the low 

The low permeability zone has been 

Although additional boring or 
geophysical techniques would be required to confirm its presence at a 
given location, it is likely that this unit is ubiquitous at NAS 
Pensacola. 
NAS Pensacola, thus, no information is available regarding groundwater 
flow direction. 

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

Hain Producing Zone. 
is called the main producing zone and (consists] mainly of sand and 
gravel interbedded with thin beds of silt and clay. 
the main producing zone is encountered is somewhat variable, ranging 
from 60 to approximately 120 below land surface at NAS Pensacola. 
zone generally has the highest permeability characteristics due to 
thicker, and more persistent sand and gravel beds, and is tapped by most 

of the major wells in the Pensacola area (Uilkins et al. 1985). NAS 

Pensacola has three supply wells which produce water from this zone, 
however, due to high iron content in the water the wells are 
infrequently used (G & !l 1986). 

The bottom portion of the Sand-and-Gravel Aquifer 

The depth at which 

This 

-- 

a The principal sources of water for NAS 
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Pensacola are wells 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 IUS Pensacola. 
Insufficient data exist for wells open to the main producing zone at NAS 

Panracola to determine direction of groundwater flow vithin this zone; 
hovever, the flow direction is assumed to be generally routhvard under 
ambient conditions. 
groundvater in this zone to flow tovard the vells .  

Pumpage of the supply wells vould locally cause 

As a result of the overlying lov permeability zone groundvater within 
the main producing zone occurs under confined or semi-confined 
cohditions. At one nested vel1 location on NAS Pensacoh (east of 
Building 648) the vater level elevation in a ve l l  open to the main 
producing zone is approximately 7 fact lover than that in an adjacent 
vell open to the surficial zone (G 6 I! 1986). This indicates that a 

significant dovnvard hydraulic gradient exists betveen these tvo zones. 
Thus, a considerable potential exists for vertical groundvatar flow from . 
the surficial to the main producing zone at this location. 
known to vhat extent this potential exists elrevhere at NAS Ptnsacola. 

It is not 

7-1.2.2 Intermediate Syatem 

The lover limit of the Sand-and-Cravel Aquifer coincides vith the top of 
a regionally extensive and vertically persistent hydrogeologic wit of 
ruch lower permeability. This unit is referred to as the Intermediate 
System. 
System generally lies within the sediments termed Hiocure Coarse 
Clastics or corresponds to the top of the Upper Member of the Pensacola 
Clay and occurs at a depth of approximately 300 feet (Vilkins et al. 
198s). 
sediments and functions as an effective confining unit which retards the 
exchange of water betveen the overlying Sand-and-Grarel Aquifer and the 
underlying Floridan Aquifer System (SEGS 1986). For the most part the 
entire sequence is poor to non-water bearing. Bowever, relatively thin 
beds of sand exist within the unit which MY yield s d l  quantities of 
water. 

In the vicinity of NAS Pensacola the top of the Intermediate 

-- 
In general the Intermediate System consists of fine-grained 

In the NAS Pensacola area the Intermediate System is 
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approximately 1,100 feet thick and is composed of the lower portion of 
the Miocene Coarse Clastics, the Upper Member of the Pensacola Clay, the 
Escambia Sand Member of the Pensacola Clay, and the Lower Hember of the 
Pensacola Clay; all [are] of Miocene Age. 

e 

7.1.2.3 Floridan Aquifer System 
Immediately underlying the Intermediate System and occurring at a depth 
of approximately 1,500 feet below land surface at NAS Pensacola is the 
Ploridan Aquifer System. 
[composed] of the Hiddle to Lower Miocene Chickasawhay Limestone and 
undifferentiated Tampa Stage Limestone. 
Aquifer in this area is highly mineralized and is not used for water 
supply (Wagner -- et. al. 1984). 

The Floridan Aquifer in th i s  area is I 

Groundwater within the Floridan 

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 wells GM-65, GM-66, and 
GM-67, located west of Site 13, indicates that this zone primarily 
[consists] of white to buff, fine to medium-grained quartz sand (G C M 
1987b). 
are open to the surficial zone in the vicinity of Site 13 (G & I4 1988). 
These wells indicate that the water table along the peninsula occurs 
approximately 1 to 3 feet below land surface depending on land surface 
elevation and tidal influence. 
the IWTP, ambient groundwater flow in the surficial zone is generally 
towards the Pensacola Bay or Bayou Grande, depending on proximity to 
either water body. Eowever, seven recovery wells have been installed 
into the surficial zone to treat groundwater contaminated by the IWTP 
(G C M 1987a), with an average total pumping rate of 46 gallons per 
minute (gpm) or 1.987 million gallons per month (G & M 1988). This 
recovery system has been shown to locally influence groundwater flow 
near the western side of Site 13, redirecting groundvater flow towards 
the recovery system (G & I4 1988). 
recovery wells installed around the IWTP that indicates specific 

This lithologic description of cuttings 

Thirteen shaliow monitoring wells exist around the IWTP that 

Based upon studies conducted by G & H on 

G & tl (1987a) has information on the 
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capscities ranging from 0.35 to 1.7 gallons per minute (gpm)/ft at a 
pumping rate of 6.2 to 45 gpm. Immediately underlying the surficial 
zone in the vicinity of Sites 13 and 14 and extendiq to a depth of 
approximately 55 feet is the lou permeability zone of the 
Surd-and-Gravel Aquifer. Based on the cuttings from the installation of 
vells GH-63, 6;)(-65, 6n-68, and GH-74, this zone primarily (consists] of 
gray clayey silt with some shell fragments. No monitoring vells opening 
into the low permeability zone exist in the vicinity of Sites 13 and 14; 
hovever, based on the lithology, this tone vould be expec'ted to function 
as 8 confining or semi-confining unit restricting the flow of 
groundvater betveen the surficial zone and the underlying main producing 
Z O M .  

zone is unknown. 

? 

The direction of groundwater flov within the low permeability 

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 & I4 1987b) and 
consists of gray, fine- to dium-grrined sand to a depth of at least 
120 feet. Monitoring walls Cn-63, Cn-69, c)I-68, and GH-74.are screened 
betmen 62 and 65 feet and apparently open to the main producing zone. 
Water level elevations in these vclls are approximately 1 foot lower 
tban in the nearby shallow wells, indicating a dovmrard hydkulic 
gradient betmen the surficial zone and the rain producing zone (G & H 
1987a). 

The direction of groundvater flow within the main producing zone at 
these sites 'is unknovn; hovever, a generally southern flov is expected 
under ambient conditions. 
located approximately 314 mile vest-southvest of Sites 13 and 14, is 
screened betveen 105 and 160 feet belov land surface, and thus is open 
t o  the main producing zone. The vell is utilized by I U S  Pensacola for 
backup water supply only during periods of peak demand. 
these periods of pumping the direction of flow in the main producing 
zone would be directly tovard the supply vell. 
for vells open t o  the main producing zone to allov a determination of 
hydraulic gradient at N U  Pensacola. 

& NAS Pensacola supply w e l l  (Well No. 2) is 

Eovever, during 

Insufficient data exists 

0 0 0 0 2 5 0  
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The Generic Project Management Plan (GPMP), submitted to the Navy for 
approval, defines fhe technical approach and schedule as vel1 as %the 
qualifications of personnel who will be directing and performing this 
Contamination Assessment/Remedial Activities Investigation. 
'plan will incorporate and reference applicable technical and schedule 
sections, as appropriate, and will follow E i E ' s  project management 

This work 

. guidelines (see Section 22). 
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9. S I T B W A G E " T P W  

The Generic Site Management Plan ( G S M P ) ,  submitted to the Navy for 
approval; defines the management procedures for field activities on both 
the site and program level. 
field activities conducted as part of the Contamination Assessment/ 
Remedial Activities Investigation of Site 1 will follow the GSMP, and 
any updated versions. Data Quality Objectives (WOs), and all 
applicable or relevant and appropriate requirements ( U s )  have been 
considered in developing the initial phases of fieldwork described here, 
and will be updated and revised for any subsequent phases of fieldwork. 

The management and implementation of all 
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A comprehensive General Health and Safety Plan (GHSP) and individual 
site-specific safety plans (SSP) have been developed to provide readily 
available emergency information and preventative safety measures. 
GHSP, submitted to the Navy for approval, outlines health and safety 
procedures and protocols to be followed during all field investigations 
at each of the 37 sites on NAS Pensacola. standard 
operating procedures (site entry, decontamination, etc.); hazard 
communication and training (safety training, briefings, documentation, 
etc.); safety equipment and instrumentation (monitoring, personnel 
protective equipment, etc.); hazard evaluation by contaminant class 
(metals, organics, etc.); and hazard evaluation for each task (drilling, 
s-ling, etc.). 
during the course of this program. 

The 

The plan includes: 

The GHSP will be periodically updated, as required, 

In addition, the GHSP and the individual SSPs will define the 
toxicological properties and health hazards associated with each site. 
The SSP will include emergency action information pertinent to the 
safety of the field personnel and of the public (hospitals, ambulatory 
units, poison control centers, fire departments, and police/sheriff 
departments). The SSP will also identify first-aid and personal safety 
equipment, and will provide recommended site security precautions. The 
GHSP and the SSP will comply with the Occupational Safety and Health 
Administration (OSHA) Guidelines for Hazardous Vaste Operations (29 CFR 

Sect ion 1910). 
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11. QUAKTY ASSURANCE PROJECT PLAN 

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

The SOAP will provide site-specific quality assurance/quality control 
(QA/OC) measures used to obtain accurate and precise data for all site 

investigation from development of the initial sampling plan through 
verification and reporting of the analytical results. 
procedures described in the GQAPP and SOAP will be in accordance with 
applicable professional technical standards, U.S. Environmental 

. investigation activities. The SOAP will address all phases of the . 
All of the QA/QC ' 

Protection Agency [(=A)] requirements, and specific Navy goals and 
requirements for this project. All samples will collected, handled, 
packaged, preserved, and transported in accordance with the GOAPP and 
SOAP, and with U.S. Navy and EPA procedures. 
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12. PEOTOGRAPE ANALYSIS 

Prior to the initiation of fieldwork, E Q E will examine all available 
aerial photographs of NAS Pensacola for past and present conditions, 
features, and developments which may have direct relevance to the 
fieldwork methodology. The aerial photograph analysis task will involve . 
assembling and stereoscopically analyzing historical photographic 
imagery and topographic maps available for the site area. 
purpose of supporting the development of field investigation strategies, 
efforts will be made to obtain photographs of an appropriate scale that 
will allow for analysis of past and present surface conditions, 
drainage, and land use. 
activities will be analyzed to obtain information regarding the 
evolution of site features which may 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. 

For the 

Photographs showing the history of site 

The historical perspective gained by studying aerial 
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13. UTILITIES SURVEY 

Prior to conducting any augering, boring, drilling, or excavation 
activities, E & E will locate all undkrground cables, pipes, utilities, 
or other obstructions which may become damaged or othervise hinder 
fieldwork. 
Works and Southern Bell) will be contacted to identify the location of 
all underground utilities in the site area. 
utamine 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. The locations of all 
underground utilities or obstructions will be marked with surveyors 
flags, day-glow paint, or by other methods as appropriate. 
lpay be conducted as part of the physical survey but will be considered a 
separate task for cost purposes. 

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

In addition, E & E will 

@ 
This task 
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14. FIBLDVOIUCHETEODOLOGY 

14.1 Phase I - Field Screening 
The primary objective of the Phase I field screening investigation is to 
effectively and efficiently focus the Site Characterization (Phase 11) 
and subsequent Extent Delineation (Phase I11 and IV) studies. The field 
screening phase will employ a variety of field investigation techniques, 
including the collection of samples for laboratory analysis. However, 
the analysis of these samples will be subject to less rigorous Quality 
Assurance/Quality Control (QAIQC) requirements, which reflect the 
"focusing" objective--rather than a formal contaminant quantification 
objective-of this phase. Each field screening task vi11 utilize all 
existing information from preceding tasks, including aerial photograph 
analysis, to adjust the locations of the various surveys and sampling 
locations, thereby achieving optimum results. The objectives/advantages 
of the field screening methods are discussed in detail in Section 9.1 of 
the GOAPP. 

0 

14.1.1 Physical Survey 

14.1.1.1 Overall Physical Reconnaissance 
S i t e  2 -- [At the present time, the exact location of the storm sever 
outfalls is unknovn. nore information regarding the outfalls will be 
obtained during Phase  I]. A walkover survey will be conducted along the 
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 
Pensacola Bay. 

' 

At low tide, a 

0 
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Sites 13 and 14 - A field reconnaissance survey will be conducted on 
and around Sites 13 and 14. 
be used as guides in locating surface features. 
be n d e  regarding surface conditions, surface drainage patterns, areas 
of exposed debris, leachate seeps, and stained soils. 

Available aerial photographs and maps vi11 
Visual inspections vi11 

During the reconnaissance survey, the field team vi11 identify areas 
that present the most suitable conditions for the establishment of grid 
survey baselines. -The use of a grid system as part of the Phse I field 
investigation is discussed in the folloving subsections. 

The reconnaissance survey team vi11 utilize radiation (Site 13 only) and 
air monitoring (Sites 13 and 14) equipment during vdkovers of site 
areas, in accordance vith Sections 6.1.1 and 6.3.2 of the GOAPP. 
event that any "bot spots" are located, the area(s) v i l l  be flagged and 
identified on a site MP for future reference. 

In the 

14.1.1.2 bdi8tim 
Sites 2 d U - A radi8tion survey vi11 be conducted using 8 

micro-R-meter and gaaa  scintillation detector on Sitar 2 and 13. 
survey will be conducted in accordance vith Section 6.3.2 of the W P .  
Por Site 13, measurements vi11 be aade at each 100 foot center grid 
point. 
storm sever outfall. 
logbook. 

The 

For Site 2, measurements will be made vithin and around each 

All readings vi11 be recorded in the field 

[In addition, preliminary air screening will be conducted with a 
particulate d t o r ;  such 88 8 ~ n i 4 8 m ,  to determine if the site 
nprescnts a source of particulates in the air. 
be conducted in accordance vith Section 6.1.3 of the cOaPP.1 

The air sampling w i l l  

14.1.1.3 IWU/OVA Surface Emissions Summy [and Particulate Air 

Site 2 -- A surface emissions survey vill be conducted for each of the 
storm sever outfalls located during the physical survey to detect vapors 

S-PlingI 
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and provide indications of whether the conduits are discharging volatile 
wastes. [The surface emissions sumey will be performed only at 
outfalls that are above the bay vatu level.] For this survey, an ENu, 
OVA, or other equivalent piece of monitoring equipment will be used in 
accordance with Section 6.1.1 of the GQAPP. 

S i t e s  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 HabitatAiota Survey ' 

During the physical reconnaissance, an E L 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 valkover 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. 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. 

0 

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 

14.1.2 Analytical Screeuing 
14.1.2.1 Laboratory Analyses 
Phase I sampling activities for Sites 2, 13, and 14 will require the 
installation of shallow temporary monitoring wells, groundwater 

@ 
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sampling, and the collection of soil [ad sedimmt) samples. 
samples vill be d y z e d  in tbe hboratory for d y t i c d  screening 
parameters. 
Phase I effort as a measure to efficiently and cost-effcctively provide 
focus for subsequent phases of site characterization and contamination 
extent delineation. 
Section 9.1 of the GQAPP. 
in Phase I are sbovn in Table 14-1. 

All of the 

The d y t i d  screening program h.s been developed for the 

Analytical screening is addreaaed i n  detail in 
Analytical requirements for samples collected 

t 

Soi l s  - Approximately 16 soil samples Vi11 be collected from Site 13, 
and approximately [S7] roil raaplas Vill be collected from (19 loutions 
at) Site 14. Soil samples w i l l  be [collected from %foot i n t h  to 
the umter table. For the parpose of estirthg mrlrati of samples, the 
depth to the water table is 4 to be 5 feet at Site 13 and l5 feet 
at Site 14.) 
four-inch stainless s t d  bucket augers, or fram the flights of a 
four-inch solid stem auger, extracted from tJm boring. 
Figures 14-2 and 14-3, the locations for these soil borings are 
tentative. 
aerial photograph interpretations will allov adjustments and 
finalization of the roil boring locations. All sampling activities 
conducted at Sites 13 and 14 vill be conducted in accordmce vith 
Section 6.6 of the GQAPP. 

Collection of the soil vill be from either hand-held 

As shovn in 

The information gained from field reconnaissance surveys and 

Crormdvrter - Approximately four temporary stainless steel monitoring 
velb vi11 be installed on Site 13 and approximately 10 temprary 
monitoring wells vi11 be installed on Site 14. The vells vi11 be 
installed manually vith a 

OGii0258 

[Sold i t m  enclosed in 

75-pound slide h r r ,  and to a depth at vhich 
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m. of m y t i c a l  

no. o f  Asalptical 
kdiur Sa.pl.. hrplicates Total suit..*b 

aoii 16 111 1171 A 

Qroondwotor 4 1 I A 

SXTt 1 4  

uo. of Analytical 
mdiur sup1.s Duplicates Total suite. 

Qroondwatot 10 1 11 A 

A = Volatile orqanic coapounds, polynuclear atoratic hydrocsrbons, phenols, 
pesticides and total Pas. total recooorable hydrocarbons, and ntals 
(total. untiltored). 

bSpocif i c  constituents OQCOrp.S8Sd by the various chemical qroups included within 
analptical suite A are identified in Tables 9-1 through 9-4 of  the Generic 
~uality &surance Project Plan. 
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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 GQAPP. 

14.1.3 Hydrologic Assesslent 
The teaporary’wells and existing well network will be surveyed to obtain 
top of casing elevations referenced to USGS datum or to a suitable 
established benchmark located wthin the vicinity of the sites. Static 
water levels will be measured in each well to determine shallow 
groundwater flow direction and horizontal hydraulic gradient. 
In conjunction with .the well head 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. 

Hydrologic 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 monitori-ng well 
installations in Phases 11 and 111. 

14.2 Phase I1 - Characterization 
The primary objectives of the Phase 11 field investigation are as 
follows : 

o To characterize the nature and magnitude of the full 
spectrum of potential site contaminants; 

o To confirm and validate the contaminant distributions 
indicated by the Phase I analytical screening results by 
collecting and analyzing samples under full-scale 
CERCLA-type OA/QC requirements; 
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. o To support the preliminary identification, screening, and 
evaluation data requirements of potential remedial 
alternatives. 

The actual Phase If sampling locations, especially vith respect to the 
Phase I locations, vi11 primarily be a function of how uniform the phase 
I results vere vith respect to contaminant type, magnitude, and 
distribution across the site. 
and 14 vill involve the collection of sediment and soil samples. 

phwe If investigation of Sites 2, 13, 
Air 

saupling vi11 be conducted only if varranted by the results of Phase I 
ef for ts . 
Phase I1 investigation of sites 13 and 14 v i l l  involve the collection of 
soil samples. No additional pernnemt, shallov monitoring dls vi11 be 
installed until verificrtion o f  8uy cont8mbation discovered during 
Phase I is made during Phase 11. 

The analytical requirements for Phase I1 samples are provided in Table 
14-2. 

[During the P k s e  It imestigatioa of Site 2, vhich f. covered by B(Ba 

requiraarts, at h t  am 4 1 8  pu contaminmted d i m  v i l l  also be 
d y m d  for Appautk IX pnrametus (40 CR, Part 264). These -1- 
vill be collected from the area of highst coatadnation for eacb radium 
as determined during the Phase I innstigation. A d d i t i d  Appendix IX 
s8=ples may be required depading om the eztent of coatadnation 
detected. J 

0 

[14.2.1 Biota Supling 
Ths need for forn l  biological sampling v i l l  be bucd 00 the results of 
the Phase I babitatlbiota survey and analytical screening results. If 
biological sampling is required, 8 reprate biological sampling plan 
v i l l  be prepared which outlines sample -ti-, sampling 
wthodologies, d y t i d  parameters, etc.] 

14-10 
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lo. of Dupli- Trip ?&old anoat* [?rosemtivo Aaalyt i cal 
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lo. of Dupli- Trip Field Mnoato [Prosor*rtiwo Aaa1yt ical  
nodirt. Suploo cates Dhaka' Blank. Blanks Blanksb 1 Total. SuiteIc,dI 

lo. of Dupli- Trip Field finsate IProsor~atIrr An. lyt i e. 1 
Nodium Sampler catma Blanks' Blank. B h n k a  Bll.nLsb 1 To tal Suite *" 

soil 32 3 2 111 2 111 41 A 
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TOTAL 32 3 2 I11 2 1x1 41(61 

14-11 



, 14-12 

o C
) 

o o f'
J
 

en
 

N
 

• 

i • I t i • -

if
 

:! 
I l ~
 

1 
:t i ·
 

.. I
 . ... ~ . • • i ·
 

I 
f 

.. 
Ii

 
~1
 

~
 I f • • " ... ... r E
 l' l .. o ~ .. r • • 

.l- i:
 ji I 

! 
t 

... 
! 

r 
':' 

i ... ~ l .. o ~ ~ ~ ! f t • It ~ , ... • .. ... ... o 

; 
i 

j.
 

i!
t ..... 

T
 •

 .
.. 

..
 

n 
t: 

l 
n 

o 
E

 I 
.. 

. .. 
~
 
....

.. 
I 

';t
 .

. 

Ii
i ... . 

~ 
. I

 
iiI

!. ,i
t 

... 
. . 

... 
: 
. 

4 
l 

... SI
" 

• 
It

 
It

 
~
 

...
 

r 

I 
:: 

· 
o 

l 
=

 
~
 

=' 
Ii

 ..
. 

~ 
.. 

i 
I 

~ I
 

• 
• 

... I 
T

 I
 

• 
U

I
'"

 i i i f i 

n • 
! !

 a
 

. ~ =-
• 

: 
li

E
 

....
... 

o 
...

 

~ 
0 

• 

! 
~ 

=
 

~l
l r · t at
 

1 
~ 

:! 
... 

:!. 
I 

f 
I 

I 
f It

 

X
 ! " .
 

i a
 

... 
f .. . I i .. It

 , : ....
.. 

o 
• 

i 
It .. . K

 :!
. 

• 
• 

i D
 • .. p 

• • 
!"

 
.. II

 
• 

~
 

... 
.. 

,.. 
... 

:. IE
 

"
4

 , .. ... t:
1

 
4 

:: 
.. 

I 

I 
i 

n 
...

 
• 

• .. ..
 

..
. 

II
 

I 
: .. 

o Ie
 

.
.
 

t i
 

'I 
• ... 

ft
 

• 

i 
0 

:!. 
I 

4 • 
ft

 I .. • l- i ! .. i • ... r ... i • 

~
 • i !
 

... 
... 

o 
.. i i
 

n 
..

 

" 
;. . ... ii I 
! i ~
I 

... -t 
I 

... 
.. 

~ 
~ 11 I 
l 

. 
e I I i .. o .. I .. ... I • t It • i 

['§
.I r

 ! 
1 

! 
... 

... 
i 

I 
• 

... 
..,

 
• ! 

i e;
 

! 
a I

 
i 

I~ 
! 

.. 
I 

~ 
11

 
~ 

.g
: 

o 
I 

.. 
::: 

t 
~ 

I 
:.. 

.. 
.. 

I ~ I ft
 t .. i I , l ... ... r E

 ... ~ l .. o .. ;t i .. f • f! • .. - it - ! • rt ... ... o o ~ 1 n " t =
 

... "4
 

f t i • • 



[14.2.2] Sediment Sampling 
To adequately assess the impact of NAS Pensacola operations [on] 
Pensacola Bay sediments, sediment sampling will be conducted on 
nearshore WS Pensacola areas and offshore NAS Pensacola. 
allow a direct comparison of sediment samples from around the NAS 
Pensacola facility and sediments within Pensacola Bay that may be 
influenced by other Bay sources. 

This will 

Metals analysis for marine sediments 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 NAS Pensacola facility (see Figures [14-4 and 14-51). 
methods for sediment sample collection vill be adapted in accordance 
vith FDBR official guidance for approved sedliwnt sampling protocols 
(Ryan et 1984). Samples will be collected by SCUBA divers,using 
4-inch diameter stainless steel cores taken to a depth of 6 inches. 
Samples will be homogenized in stainless steel bowls and the appropriate 
sample aliquot removed from the homogenized sample. Triplicate samples 
will be taken from each station and averaged to produce mean values for 
each analyte. 

[Field 

(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. A t  each location, samples 
w i l l  be collected from three composite intervals: 
below 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, samples will only be collected to 
10 feet at 2.5 feet intervals, unless Phase I samples indicate 
contamination is present in a deeper zone. 

Locations for the proposed soil borings on Sites 

surface to 0.5 feet 
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The soil samples vi11 be collected using a split-spoon sampling device 
or vith hand-held augers. All sampling, cwpositing, and lithologic 
logging vi11 be performed in accordance vith Section 6.6 of the GQAPP. 
Equipment decontamination vi11 be p e r f o d  in accordance vith Section 
6.10 of the G W P .  

For planning purposes, three soil samples are ass& at each boring 
location for Sites 13 and 14, except for the loution outside of the 
shallow depressions on Site 14. It is assumed that five soil samples 
vill be collected at each of these locations, thus a total of 24 soil 
samples vi11 be collected at Site 13, and 32 soil samples vi11 be 
collected at Site 14. 

[14.2.4] Air SampUqg 
Po& air sampling will be performed only as required baaed on the 
results of the Phase I surface ealssion survey [ad particulate air 
sampling, d the Pb88e I S i u l l a r r  .oil 8amplhg.J 

11.3 Pbse III - Brtamt rrclinrrtiam 
Phase 111 tasks vi11 be conducted based on the results of P h a s e s  I and 
11. 
characterize areas and contaminants of primary concern as they extend 
laterally from the landfill source(s), Phase 111 activities vill be 
geared toward delineating the horizontal and vertical extents of 
contamination. 

Although the earlier phases are intended to identify and 

14.3.1 Biota Sup l ing  
If deemed appropriate based on the findings of Phases I and 11, 
[additional] flora and fauna sampling MY be conducted in Phase 111. 
[Hovever, as for Pbase II, a separate biological sampling plan vill be 

prepared.) Biota sampling for Sites 13 and 14 may potentially include 
the collection of vegetation and small mammals from on-site populations. 
Biota sampling for Site 2 ray potentially include the collection of 
marine fish and/or benthic invertebrates from near shore populations. 

6 5 0 0 2 6 5  
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14.3.2 Sediment Sampling 
Sediment sampling will be conducted as needed for Site 2 to delineate 
the areas of contamination in Pensacola Bay. 

0 

14.3.3 Soil -ling 
For Sites 13 and 14, soil sampling will be conducted in conjunction with 
any new shallow or intermediate well installations. 

14.3.4 Shallow Honitoring V e l l  Installation and Development 
Additional shallow monitoring wells may be required at Sites 13 and 14 
to further determine the horizontal extent of any shallow groundwater 
contamiriation. 

* 

14.3.5 Intermediate and Deep Monitoring V e l l  Installation and 

The installation of additional monitoring wells into deeper zones of the 
aquifer may be required in order to assess horizontal and vertical 
hydraulic gradients, aquifer physical characteristics, and vertical 
extent of contamination for Sites 13 and 14. The number of wells and 
their locations and depths are dependent upon Phase I and I1 findings. 

Development 

14.3.6 Groundvater Sampling 
A l l  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 Hydrologic Assesslurt 
A l l  wells installed during Phase I11 w i l l  require a vel1 head survey to 
obtain top of casing 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. 
testing w i l l  be performed, as required, to ascertain aquifer physical 
characteristics. [On sites vhere contamination is found in the 
surficial zone! during Wasem I and/or 11, the lw permeability zone vi11 

Aquifer 
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14.3.8 Air -1- * 
The need for formal air supling [during ?base III] and the techniques 
to be employed are dependent upon the findings of Phases  I and 11. 

The folloving tasks, if required, v i l l  be performed as a continuation in 
the effort of delineating the extent of contamination for Sites 2, 13, 
and 14. 

0 SediDent supling; 

0 soil supling; 

o Shallow Monitoring Well Installation md Development; 

o Intermediate and Deep Monitoring Well Installation and 
Development ; 

o Groundwater Supling; and 

o Hydrologic Assessment 

14.5 T0-c Survey d Base Ihp 
Polloving the completion of P h a s e s  IfI and IV, a topographic survey of 
Sites 13 and 14 will be conducted and a base map will be developed. 
Base MP coverage, contour i n t a d ,  scale, and requirements for 
horizontal and vertical control vi11 be established and approved by the 
mvy. 
of radial planning and will include the locations of surface features 
such as roads, structures, nearby surface waters, monitoring vells, and 
above ground utilities. 

The topographic base MP vi11 be developed for the requireaents 

The location of subsurface utilities and 
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@ drainage structures will be reflected on the base map as indicated on 
existing NAS Pensacola General Development and Utilities maps and/or as 
located during field investigations. 

14.6 Field Quality Assurance/Oualitp Control 

14.6.1 Documentation 
Pfeld activities and sample management will entail strict documentation 
requirements as desiribed in Section 7.0 of the G W P .  

14.6.2 Field WQC Samples ' 
Sruaples collected for laboratory analysis during all phases of fieldwork 
will require the collection of field U / O C  samples as described in 
Section 6.12 of the GOAPP. 
U/OC samples for Phases I and 11 are shown in Tables 14-1 and 14-2. 

The estimated numbers of required field 

14.7 Decontamination and Waste Hamgemnt Procedures 

14.7.1 Decontamination Procedures 
Equipment decontamination requirements for Sites 2, 13, and 14 will be 
performed in accordance with Section 6.10 of the GOAPP. 

14.7.2 Vaste -t Procedures 
All water generated during monitoring well purging and development 
activities on Sites 2, 13, and 14 will be discharged onto the ground 
surface a m y  from the well or will be contained, labeled, and moved to a 
storage area on NAS Pensacola, as directed by the Navy. 

Any excess soil auger cuttings generated by soil boring or monitoring 
well installation aciivities 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. 

0 
14-21 
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l5. LABORATORY QUALITY ASSURMCB/OuLLLzR CONTROL 

Laboratory QA/QC procedures are designed to ensure the accuracy, 
precision, completeness, representativeness, and comparability of all 
analytical data. 
Generic Quality Assurance Project Plan (GQAPP) and Generic Site 
Management Plan (GSHP). 
different level of data quality and requisite laboratory QA/QC. 

levels are discussed in detail in the GQAPP and QSHP. 

Laboratory QA/QC has been addressed both in the 

All phases of fieldwork will incorporate a 
These 

15- 1 
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E 6 E will use the data generated in the previous field investigation 
phases to conduct limited cbmputer modeling when applicable and 
appropriate. 
for off-site contamination, including: 

Two scenarios will be considered to assess the potential 

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

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

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

E & E will calculate flow 

E 6 E will utilize parameters 

To obtain a prediction of plume extent without remediation, E S 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 C 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: PLASM, a two-dimensional, finite-difference 
groundwater flow model; GUTRANS, a two-dimensional, finite-difference 
solute transport model; FEMVATER, a 'finite-element groundwater model; 
and FWVASTE, a finite-element solute transport model. 

16-1 
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17. TRKATABIIJTY STUDY 

As indicated in Table 14-2, a number of the analyses to be performed on 
the 'samples collected during Phases 11 through IV are required in 
support of the treatability study. Characterization of samples in terms 
of parameters listed in Table 14-2, together vith treatability tests, 
will provide the basic data required for the evaluation of physical, 
chemical, and biological remedial technologies. 
treatability tests that may be examined are incineration tests, 
solubility tests, soil leaching tests, and coagulation-flocculation jar 
tests. 

* 

Some of the 
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As part of the Remedial Activities Investigation, a baseline risk 
assessment will be conducted to determine the level of effort required 
in the Feasibility Study (PS) for remedial actions. The baseline risk 
assessment will provide an evaluation of the potential threat to human 
health and the environment in the absence of any remedial action, by 
providing the basis for determining whether or not remedial action is 
necessary and the justification for performing any remedial actions. 

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

The complexity of the site vi11 determine the 
The 

The baseline risk assessment can be divided into four tasks: 
contaminant identification; exposure assessment; toxicity assessment; 
and risk characterization. 

18.1 Contaminant Identification 
The main purpose of this step is to screen available information on the 
hazardous wastes present at the site and to identify contaminants of 

18-1 
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concern to focus on in subsequent efforts in the risk assessment 
process. 
"indicator chemicals" to represent the most toxic, persistent, and/or 
mobile substances among those identified that are most likely to 
contribute significantly to the owedl  risk posed by the site. 
Sometimes this indicator chemical c.ll be selected to represent a "class' 
of chemicals (Cog., trichloroethylene to represent all volatiles). 

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

18.2 l U r H I t  
In this subtask, actual or potential pathways are identified, 
populations potentially exposed u e  dmncterired, .ad the extent of 
exposure is determined. 
helps to conceptualize the migration of cont..iruntr from an existing 
source to an existing or potential point of contact. 
pathvay MY be viwed as identifying four elements: 

Identification of potential exposure pathways 

An exposure 

1) A source mChnis8 of chemical release into the environment; 

2) An environmental transport medium (Cog., air, ground vater, 
biota); 

3) A point of potential contact vith the dim of concern; and 

* 

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

The purpose of this analysis is to provide decision nkers vith an 
understanding of both the current risks and potential future risks if no 
action is takexi. Therefore, as part of this evaluation 8 reasonable 
nximum exposure scenario should be developed, vhich reflects the 
type(s) and uttent(8) of exposures that could occur based on the 
expected future use of the site. 

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

0 ~ 0 0 2 7 1  
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0 18.3 Toxicity AsseSmt 
(1) the types of adverse human or environmental This step considers: 

effects associated with contaminant exposure; (2) the relationship 
betveen the magnitude of exposure(s) and the adverse effects; and (3) 
related Uncertainties such as the evidence for a chemical's potential 
carcinogenicity in humans. 
existing toxicity information and rarely involves the development of new 
data on toxicity or dose-response relationships. 

Typically this process relies heavily on 

? 

18.4 Risk Characterization 
In the final stages of the baseline risk assessment, a characterization 
of the potential 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. 
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. 
examine include disruptive effects to populations (plant and animal) and 
the extent of perturbations to the ecological community. 
the Integrated Risk Inforration System (IRIS) w i l l  be uti1ized.J 

By integrating 

To characterize 

Important factors to 

[In addition, 

e 

[The folloving data vi11 be obtained for each site as part of the 
baseline risk assessment: 

0 

0 

0 

0 

0 

[Bold  

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

Type of barrier, if any, to prevent access; 

Approximate population vithin 0.25 rile of the site (including 
NAS Pensacola); 

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

Activities (recreational and/or occupational) which take place 
near the sites, and the estimated number of people involved; 

18-3 
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o Records of any cnvironrcrrtal d o r  Wth complaints regarding 
the sites; 8Dd 

0 Log of 8ny rctions trtm by 8 hcilth unit reg8rding health 
issues, -hints, d c0ncarns.J 

The results of the baseline risk assessment may indicate that the site 
poses little or no threat to human health or the environment. In such 
cases, the PS should k appropriately s d e d  dovn or eliminated. The 
results of the R e m e d i a l  Activities Investigation and baseline r i s k .  
assessment vi11 serve as the priaary basis of documenting a no further 
action decision.. 

[It should be emplumized that d l  the tasks d c t e d  as part of the 

bmsdine risk -t v i l l  be p e r f 0 4  m an interactive buris 
ktrrrrn the various dhcipl ines  @red (Le., -1ogists. 
W t s ,  risk assessors, etc-), tbe I b y ,  .rd the r e v i a  regulatory 

(i.e., mEp and BPA) d tJmt the goal of theae tasks is to 
appropriate, mfficieat, m a d  hi& q9.liw data to complete the 

bmmllne risk -t.J 

0300272 



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

Hovever, i t  is 

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

E & E will prepare a qualitative and quantitative ' 
19.1 Screening of Applicable Remedial Technologies 
E & E will screen and develop applicable technologies for the 
remediation of any on-site contamination. 
applicable technologies, E & E will consider all ARARs and identify 
problems, and determine pathways of contamination using a 
receptor-oriented approach based on the threat to the public health, 
welfare, and the environment. In this surnrqary, pathways will be 
outlined for each medium of concern. 
applicable remedial technologies for each general response action such 
as contaminant removal, treatment, disposal, and so on. The 
identification of technologies will be based on technical selection 
criteria and E 6 E ' s  engineering judgment. 

In the process of screening 

E 6 E then will identify 

d 
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19.2 Assessmeut of Applicable Remedial Technologies 
During the assessment process, E i E vi11 consider the relative 
applicability of each technology. In addition, criteria such as 
environmental, institutional, and public health impacts, and technical 
feasibility vi11 be applied. 
technologies vi11 be provided for each general response action. 
sunary vi11 include comments as appropriate concerning the reliability 
and implementability of the technology. 

A discussion of the applicable 
The 

19.3 USk b8-t 
Baaed on the results of the baseline risk assessment conducted during 
the Remedial Activities Investigation, E 6 E vill.perform a detailed 
risk analysis to determine the acceptable levels of risk. This vill 
allow the Navy to balance the increase in costs associated with each 
alternative against gains in safety. The risk analysis vi11 include 
consideration of site contaminant toxicity, transport mechanisms, 
persistence in the environment, and impacts on human health and the 
environment. 

19.4 meloprant and M u a t i o n  of R e m u l l d  Action Altenmtives 
During the preceding task, remedial technologies vi11 be assessed 
independently vithout consideration of potential advantages or 
disadvantages of technologies applied in combination. 
individual technologies vi11 be assembled into remedial action 
alternatives for the site. During the assembly and evaluation of the 
alternatives, criteria including technical feasibility, environmental 
and public health, institutional impacts, and comparative costs vill be 
considered. 

In this task, 

19.5 Selection of Recommended Remedial Action Altcrrutivts 
During this task, E 6 E vill select a single remedial action alternative 
for the remediation of the site. 
preceding task vill be compared using technical, environmental, and 
economic criteria. E 6 E vi11 consider present vorth of total costs, 
environmental effects, technical aspects, the extent to vhich 
alternatives comply with ARABS, corunity ef€ects, and other factors, 

The alternatives assembled during the 

3 3 0 0 2 7 3  
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when comparing alternatives. 
uniformly to each alternative along with any additional criteria that 
may result from the Navy project coordination. 
selection of the chosen alternative by means of a statement of the 
relative advantages of the alternative over the other alternatives 
considered. 

E 6 E will apply these evaluation criteria 

E & E will discuss the 

- 

19.6 PS Report 
A draft and final FS report will be provided to the Navy for review and 
comments . 

I 
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20. REPORT 

[Polloving the Phase I investigation, E L E Vi11 prepare a Phase I 
Interim Data Report and Recommendations for each site. 
this report vi11 be to summarize briefly the findings of Phase I and 
provide reconendations for the Phase I1 investigation; the Phase I 
interim report vi11 not be a formal report. (In general, during the 
proposed multi-phase investigation process, formal reports vi11 be 
generated only when little or no additional assessment vork appears to 
be required.) Polloving the Phase I interim report, the vork plans for 
the Phase II vork will be updated accordingly. If the results of Phase 
11 indicate that no further action is warranted, a formal Phase I1 
report will be produced. Hovever, 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 Recommendations and 
will only briefly surarize the Phase 11 results and provide 
reconendations for the Phase I11 investigation. Thus, the Phase I1 
interim report will not be a formal document. 
the Phase I1 interim report, the vork plans for the Phase I11 work will 
be updated.] 

The purpose of 

Following production of 

E & E will prepare a 90% draft [for each of the above-described] 
reports, [vhich s-rizes] the activities and results of the 
[investigation tasks performed]. Upon receipt of comments [from] the 
Navy concerning the 90% draft reports, E 6 E will prepare a draft final 
report for the Navy and the Technical Review Committee (TRC) review. 
The TRC review comments vi11 be incorporated into final reports. Each 
report will be written as an independent document? complete in its own 
right, and fully supportive of the conclusions that it  contains. [Where 
appropriate,] public participation issues will be summarized? as will 
interim remedial measures necessary to protect against continued 
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* 

degradation of conditions at the site(s). Information used in analyses, 
but supplemental to the analytical results, will be provided in a series 
of 8ppendices. 

Monthly progress reports during all field activities vi11 be subnitted 
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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Periodic updating of all administrative documents (GQAPP, GSHP, GHSP, 
GPMP, and vork 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, GSHP, GHSP, and GPHP. 
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. 

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

This process includes preparation of bi-weekly project 

These project management steps are described in detail in 

LL-1 

[Bold itas encl08ed in brackets denote changes .from original text] 



. 23. PRWECTSCBEDuLg 

[Figures 23-1, 23-2, 23-3, and 23-4 shov the project schedules for 
Phases I, II, 111, and IV, respectively. Given that the scopes of uork 
for h e  I1 and beyond are dependent on the results of the preceding 

. phases, the project schedules for P h a s e s  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 Hanagement Plan 
(FFASHP). The schedule in the PPASHP will be updated yearly.] 
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_~. di.,..-d. _t~ •• tod. ia~o ..... cola .. X. 

Loc.ti ... of ~cal./M*.t •• : UDkDoWD. It i •••• a.ed tbat .... t ••• 1'. boaad to th. Ol',aaic fr.ctio. of 

... nMc. ~.t •• 

--------------------------------------------------------
List .... r ... ~ ~ •• k (i •••• draa .... I1a9. ddlli ..... tc.) aad .... ~ tIaoa.. ~ .. k .... ra .r. Cl'o"-I'.fol'.DCod 
iD hcU_ D, 
fblwic.l .... ~ ••• luatioa: 

1) _deal hner - "lkiD, aloa, ..... ,. oQtfall.: 

" Doc_ta.iaetioa 'l'ocod1l~ •• - Voi., .ol...ta • 

. 

....~. Ac1It. Odu Odol' 
~ ~ .f ..... 11~. 87aP~" 'ftl~ •• b.ld Do.cl'ipti •• 

"'~C1I~ 0.1 II1/II' lall/Altsor/CODt C01ltla. _.k II/A odol'l ••• 

~riclllo~ .. ~l ... 100 ... ~t/COat l"US.YOait ... ~ti90 0.012 PPII ._.t 04101' 

loop""l Alcolaol 400 ... I .... Aba d~ovoia •••• k •• d. '7.5-200 ... nabIIi., aleobol 

RUdc Acid 2 ... • • co~~.oi .. 0.3-1 PPII aCl'id 

C._i_ 0.2 119.,.3 lallalo/I ... ot c.a... ti,kt ck •• t R/IO "aI'1 •• 

c:yaaiclo 5 IDkal./I., •• t _.k ........ c ... _/A .1 .. Dd .dol'eBa, 

Rick.l 1 l"'/la,.t/Coat .11.I',ic. •• u... R/A "aI'1 •• 

Lead 0.05 119"" lall/lll,.t/Coat i ... at •• Ia!'Pol't •• R/A "al'i •• 
Cltr. __ 

500 119.,.3 IDkalo/l .... t fibr •• i. .f I .... R/A "ad •• 

.a,. 2 of , 

""00"°5 vv .... 0 • 



D. SITXaAnmmmm 

sit. Control: Attach .up,  US. back of this paqm, or skmtch of sit. showing hot xonm, contamination reduction, 
sone, mtc. 

POriMtOt idontifiod? [no 1 Sit. smcurmd? t no 1 

rk Armas Dasignatmd? Ips1 tonm(s) of Contamination Idmntifimd? no I ... 
Pmrsomml Protmction (TLD badqms rmquirmd for all fimld pmrsonnml): 

mticipatmd Love1 of Protoction (Cross-rmfmrmncm task numbers to Smction C): 

1 -  
~ 

A B C 

Task 1 X 

Task 2 1 X 

Task 3 X 
r 

T y p  of Saaplm Woni to ring Frmqumnsy of 
Contaminant of Interast (atma, pmrsonal) Equipment Sampling 

I 

I Task 4 I 

I 

I 
~ 

(Expand it nmcmssarp) 

~~ ~~ 

Action Lovmls for Evacuation of Work zono Pmadinq Rmassmssnmnt of Conditions: 

o kvml D: O2 t19.51 or >25%, mxplojivm atrosphmrm >IO% LCL, organic vapors above background lmvmls, 
partiCld8tmS >-.O/D , 0th.. 

o kvml C: 0 t19.58 or >258, explosive 8tmOSph*tm >258 LEL,(California-20%), unknown organic vapor (in 

o <lS.S% or >25%, explosivm atrosphmrm >25% LEL ($alifornia-20%), unknown organic vapors (-' 

b3eathing son*) >I ppm, particulatms > mq/m , otbmr 
0 
bfeathinq .On*) >SO0 ppm, particulatms >- aq/a , other 

,300 ppm, prticulatms > mq/m , other 

kyl b: 

o kvol A: 0 <19.5% or >25%, oxplosivm atmosghmrm P2S% LEL (California-20%), unknovn organic vapors 
- 

A f t  Ilonitorinq (daily calibration unlmrs othmrwism notmd): 

Dacontalin8tion Solutions and Procmdurms tor Equipment, Sampling Gear, otc.: 
Trisodium phosphate wash. tap watmr rinsm, isopropanol rinse, dixtillmd watmr rinse, isopropanol rinsa, and 

final distillmd watmr rinse. 

0.9. 3 of 6 



8CIJ8h proeoduns .ad .quipmat vi11 to l lw  R . A . U . I .  .nd ?.A.D.I. qui&lirus 

~ 

O.cnr.1 Spill controlr i f  applicable: W A  

?age 1 of 6 
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IU ••• upp1 ... n~.1 .h •• ~., it n.c •••• ryl 

e 
(Ob~.in • loc.l ~.l.pbon. book tro. your bot.l. it po •• ibl •• ) 

on .... -- 104-152-4131, Oft •••• -- '11 
Hospital s-ar,ancy aoo. BAS Dispensary - '04-152-2733, .apti.t Ho.pit.l '04-134-4111 (Lit. Fli,btl 

'oison Control Cantar 

.olica (includ. local, couaty sb.riff, stat.) ~'~11=-__________________________________________________________ __ 
'ira Dep.rt .. nt ~'~11=-__________________________________________________________________________________ ___ 
Airport 

U.s. Coast Guard &aerl.nex - '04-451-1171, G.n.ral Intor .. tion '04-453-1212 

Labor.tory I. I ASC 1-716-131-0"0 

Fed. lapr... 1-100-211-5155 

CU.nt COIlt.ct U.s ••• 2 Soutb.rn Di9iaion, BD!in •• r-In-charl., 1-10)-743-0574 

Sit. Contact aAS .. n •• cola Inviro .. nt.l Coordin.tor, W. Dew.YD• aay -- '04-452-4515 

aAS .. a •• col. for life tbr •• t.nin, .itu.tion.. All otb.r c •••• will b. t.k.n by lit. 

tli,bt to •• y ".~ri.l Ro.pital in .an ... City, Florida. 

ea IMrtency IvacaaUon Alara lletbod 
_ ~at.r lupply lourea ~on~-~s~i~t.~ ______________________________________________________________________________ ___ 

~.l.pbon. Location, auabar ~~~o __ be~~da~t_.~ra~i~n~.~d~on~-~s~i~t~.~ ______________________________________________________ ____ 

C.llul.r .bon., it •• ailabla _.~/_~ __________________________________________________________________________ __ 

aadio ________________________________________________________________________________________ ____ 

otb.r On-sita war.bous. nu.ber to be datarain.d 

1. Dr. aa~ad Harbison (Univ. ot Florida) 
Al.cbua, Florida 

2. Icolo9Y aad IDvironaant, Inc., Safaty Dir.ctor 

(Sal) 221-0465 or ('04) 462-3277, 3211 
(SOl) 370-1263 (24 bour.) 

•• ul Jonaaira ., ••••••••••••••••••••••••••••••••••••••••• (716' 614-1010 lottical 
(7161 655-1210 (bo .. , 

3 .• a9ional Office Contact ••.•••..••••••••.••••• K.Mill.r •••• ___ I~S~6~-~2~I~S~4~ 

lottical 

4. Ottica Kaa.'.r •••••••••••••••••••••••••••••••• a.Rudy .••••. ____ I'.3.-_7~2_4~S~ 

e 



3 .  If a t a x i m l w i s t  d o e m  not raturn your call within l b  liaotos, c a l l  tko to l lor in9  parsons in order until 
contact is -de: 

-- 
(.ozr: ~ ~ i d  w I D ~  m matow)  mot to start OS krt1 

Dirwtiou to -pita1 (inclod. map) 

n-w - l o l l w  Bradford m d  mt t o  t l l n o n  Anaua.  Turn r i a t  (mrth) onto 1Slltsoo and continue 

to it*. in torwet ion  with T n m r  S t r r t .  The Was D i m w a r y  i s  located on tba aarthmt cot0.r of the 
.e c- 

i r t o r s r c t i a  of &llmorr A m w  and w r  Stroot,  in Wldhq 62CJ. 

*IJ - Take Doacrp Road (Maw B l v d . )  north t o  e x i t  t h  &ma. Maw Blvd. boeows llvI 90 and curvas 

t o  tba mast. Pollw u v y  b 1 v d . m ~ ~  . 91 mast awprox. 3&* t o  ?ace B l v d .  Turn lmft (north) on ?ace Blvd. and 

procod ap~ror.  l d  t o  Carr.ata8 St .  t l r .  901. 

0 blockm .ad tom left  (north) onto E 8tra.t. Tha bo8pit.l is .bout 6 block8 wrth  on the l a f t .  

Turn r i a t  on Cerv.ntms/Duy. SO and fo l lw  this road f o r  about 

~~~ ~~ 

Xnrgoney Egr.88 Routas t o  O.t Off-Site twrgoncl, oq res8 routes will k located i f  awrqaacg axi t  routes bacon 

bloctod by construction, etc. 
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DRILL R I G  SAFETY 

Bard hats must be worn. 

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

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

Elaye someone guide the rig driver when clearance is at 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 roved. 

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 tines. 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. 
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. 

U s e  proper lifting techniques 

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

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

All. unattended boreholes aust be properly covered. 

Do not drill during an electrical storm. 

Maintain a safe distance from the r i g  mechanisms during 
drive sampling and auger removal operations. 

C.Sr33238 a 



ECOLOGY AND ENVIRONMENT, INC.. 
STANbARD OPERATING PROCEDURES FOR 

EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITORI ' IC 

Fle ld  operatlons during the summer months can create a var ie ty  a f  haz- 
8 r d S  to t h a  employee. Heat cramps, heat exhaustion, and h.eat stroke 
t8n be experlanced and, If not remedied. can th reaten l i fe  or '.malth. 
Therefore, It is  important t ha t  all employees be able to rc*:ognlte 
symptoms of these conditions and be capable o f  a r res t i ng  the problem 
as quickly as possible, 

THE EFFECTS OF HEAT 
* 

As the result of  normal ox idat ion processes w i t h i n  t he  body, a pre- 
dlctable amount of heat Is generated. If the heat Is Ilberated as It 
IS formed. there Is no change In body temperature. I f  the neat  Is  
I lburated more rapidly,  the body cools to  a point at w h i c h  the  produc-  
tlon of heat Is accelerated and the excess is available to brkig the 
body temperature back to normal, 

In ter ference w i t h  the elimination o f  heat leads t o  I t s  accumulation 
and thus to the  elevation of body temperature. A s  a result ,  t t i c  per-  
son is said t o  have a fever. When such a condi t ion exists, I,. pro-  
duces 8 vlclous cycle In w h i c h  crr t r ln body processes speed up and 
generate addltlonal heat. T h e n  the body must eliminate not  on;.:# the 
normal but also the  addit ional quanti t ies of heat. 

Heat produced w l t h i n  t he  body Is b r o u g h t  t o  the  sur face la rge ly  by the 
bloodstream and escapes t o  t h e  cooler surroundings b y  conduct.=:ri and 
radiation. If air movement o r  a breeze st r ikes the  body, ac'dl lonal 
heat Is lost by convrctlon. However, w h e n  the temperature or th.t s u r -  
round ing  dr becomes equal to o r  r l r c s  above tha t  of the body .  a l l  of 
the  heat must be lost by  vaporizat ion o f  the moisture o r  twe;.. from 
the skin surface. A s  the  a i r  becomes more humid (contains mor-? mois- 
ture) ,  vaporixat lon from the s k i n  slows down. Thus, on a day w . i t n  the  
temperature Is 95 to  1003F, w i t l r  high humid i ty  and little .ir no 
breert, condltlons are ideal f o r  the  re tent lon  of heat w i t h i 7  the 
body. I t  Is on such a day or, more commonly, a succession rJ such 
days ( a  heat wave1 that  medical emergencies due to  heat are I:r*r.ly to 
Occur. Such einergencies are classif ied in three categories : heat 
cramps, heat exhaustion, a n d  heat stroke. 

* HEAT CRAMPS 

Heat cramps usual ly  af fect  people who work in hot cnv i ronmerrs  a n d  
persp i re  a great  deal. Loss of salt from the body  causes very cainful 
cramps of the  l e g  and abdominal muscles. Heat cramps also may rtsult 
from drinking iced water or  other  d r inks  e i ther  too qu ick l y  or  in too 
large a quant l ty .  

Heat Cramp Symptoms. The symptoms of heat cramp are: 

1 
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Muscle cramps In kgt and lbdomen, 

Pain .c+snying the crFmpr, 

Fdntncrr. and 

k t c r a m  E- Care. R8move the patient Do a cool place. 
hlm rips of llquids such as "C.tOrde* or I t r  e q u l v a k n t  
ud pnrrun b thr cramped muscle. 
If there b m y  hdlutkr, of a amre s w i m s  problem. 

HEAT EXHAUSTION 

Heat arhmustlorr occurs In krdlvlduals rrorklng In hot mvlrmrrnnts, and 

paolhg d blood In the v 8 s d r  d the dcln. Thm heat h transported 
from tha h t e r l o r  d the body lp the surface by the blood. The blood 
vessels ln the dtln b8come dIl8t8d md a Iwg. W n t  d blood & 
poohd"1n h e  rkln. Thlr codItkn, plus the blaod pooled In the 
lowar extremltles when an indlv ldual  b in m upright porltlorr, m y  
lead b an Inadequate return d blood b the hear t  and eventually b, 
physlcrrl collapse. 

bt'Exhaustkrr Srcrobms. The tyinpbns d heat exhaustion are: 

Give 
Apply  iim- 

Remavm the prtlent b a b p f t l l  

4 

I#y b. -8Od8t.d dth h.8t ff8-8- khat u h a s t b  b aurrd by the 

Rapid and usually shallow breathing: 

Cenrnlir.d werkners : 

Pa&, clammy &In; 

Profuse perspirrt lon; 

Olttlners : 

Uncmsckusness ; and 

App8arurce of having fdnted (the p a t h n t  mspmds to the 
r a m  beatnmnt administered in cases d fainting). 

Heat Exhaustlor, E- Care. Remove the pat ient  a c d  d a c e  
and remove as much clothing as possible. Administer am1 water, 
"Gator.de,* w Its equivalent. i f  portibie, hn the patient co~~tin- 
udly b remove heat by corrvectkrr. but do not r l h  chilling or w a r -  
coallng. Treat the patient for shock, and remove him lo a medlul 
fwlllty if there is any indlcrtlon of a mr8 serious problem. 

HEAT STROKE 

Heat stroke & a profound dlshwbmce of the heat- regulating -ha- 
nism, associated w i t h  high fever and oolIaps8. Sometimes this COrldf- 
tlm results in convulsions, unconsciousness, and even death. W - e c  t 
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exposure t o  sun, poor a i r  clrculatlon, poor physical condltlon, and 
advanced age (over 40) bear directly on the tendency to heat stroke. 
I t  1s a seriou'r threat to l ife a n d  carries a 20% mortal i ty :ate. 
Alcohollcs are ex t remt l  y suscep t lbic. 

Heat Stroita Symptoms. The symptoms of heat strokc.are: 

Sudden onset: 

Dry, hot, and flushed skin: 

Dilated pupils; 

Ear ly loss of consciousness; 
9 

Full and fast pulse: . _ _  ..--- 
Bremthlng deep at f i rst,  later shallow 8nd even almost 
absent; 

Muscle twltchlng, growing into convulsions: and 

body temperature reaching 105 to  106.F o r  higher. 

Heat Stroke EmerQcncv Care. Remember that  th is  is a t r u e  emergt*rcy. 
Transportation to 8 medlcai faclllty should not  be  delayed. Remove 
tho p8thnl to cool envlronmant If possible, and remove as much 
clothlng 8s porrlble. Assure an open airway, Reduce body temperalure 
promptly-preferably by wrapping in a wet s h e d  or etsa by dousing the 
body with water. If cold packs are available, place them under the 
8 n S ,  w o u n d  the .neck, at the ankles, or at any place where blood 
vessels that  Ile dose t o  the sk in  can be cooled, Protect the p a i i t n t  
from Injury during convulsions, especially from tongue bl ting. 

AVOlOANCE OF HEAT-RELATED EMERGENCIES 

Please note that, In the case of heat cramps or heat exhaui i ion. 
*Catoraden or  I ts  equivalent i s  suggested as p a r t  of the treatment 
regime. The reason for this type of liquid refreshment Is that  such 
beverages w i l l  r e t u rn  much-needed electrolytes to the system. Wthout  
these electrolytes, body systems cannot function properly, t h i c e b y  
Increasing the represented health hazard. Therefore, when perr;nnei 
are working In sltuatlons where the ambient temperatures a n d  hurr id i ty  
are high-and especially In situations where protect ion Levels A E ,  
and C are required- the site safety off icer must:  

0 Assure that a l l  employees drink plenty of f luids ("Cator- 
ade" or i ts  equivalent) : 

Assure that frequent breaks are scheduled so overheating 
does not  occur; and 

0 Revise w o r k  schedules, when necessary, to take advan- 
tage of the cooler p a r t s  o f  the day [i.e., 5 : O O  a.m. to 
1:OO p.m., a n d  6 : O O  p.m. to n ight fa l l ) .  

3 . 



If protective dothing must be worn, especially Levels A and 8 ,  the 
suggested guidcllnas for mblerr t temperature n d  nrxlmum wearlrrg t h e  
p r  excurslocr a r c  <a 

Maxl rum Wearing T Imc 
Anblent Tcmoe rature (OF) Der Excurslorr (Minuter) 

Abovo 90 

85 to 90 

80 to 85 
P 

70 to"80 

1s 

30 

60 

90 

80 to 70 110 

50 to 60 180 

O m  method d measuring the effectiverters d employees' test-racovary 
r.glm b by monlbrlng the h a r t  rate. The "8muh8 guldellne" Is me 
ructr method: 

e Durlng 8 three-minute period. count the p u l r m  rrte for the - last 30 s-dr d the Ibst  minute. the I#t 30 seconds 
of t)H #corrd d n u t e ,  and the && 30 secmds d the thlrd 
ninu te. 

e 

lf the 
mlnu te 
flrs t. 

m v e r y  pulse rate durlng the last 30 seconds d the i . f . s t  
b at 110 b.rts/mlnuto or krr and tho d e d o r a t b r ~  be tween  :Ire 
srcond, 8nd thlrd d n u t o s  b at kar t  10 beatrlmlnute, :he 

workmovofy  reglnn h mtabk. I f  the emplopds rate b Ilt(1:yc 
that rPedTiad, 8 longer rwst period h required, accompanied b:: an 
hC?eased intake Oi fluids. 

. I  

4 
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Emergency Phone Number: 311-9824000 MIidudf. I=.. f C k *  Division. P.O. bo8 Y. M S .  KY 4-1. 

ISOPROPYL ALCOHOL 
P R o D u a  IDEmFICA- 
Synonymnr 2-proplnol; sec-pmpyl akohd; iroproprnol 

Fonula C I S  No.: 67434 

Molecular Weight 60.10 

Chcmkal Fomulr ( C H h  CHOH 

Hwrdau, Inprdienlc: Not applkable. 

UTIONARY MEASURES 
WAR,,lSG! ruH.HMU LIQUID. W W N L  I I  
S W . U W Z D  OR ISHALLD. MFCCRi C L . W  NERVOUS 

Keep away lrwn hut, sparks and flame. 
Keep container clored 
Use with adequate ventilation, 
Avdd breathing vapor. 
Wuh thoroughly alter handlint 
A d d  contact with eyes, skin and clothing 

m w .  CIUSES i m m o x  

RGENCY/FIRST AID 
If ~ l l o w c d ,  give n t c r  to ddnk Induce vomiting if mdkal help 
h not immcdirtelr awikble. Newt riyC anything by mouth to an 
unconscious person. If inhaled, remon to fresh air. If not 
breaihing, riya artificial respintion. 11 breathing is diMcult, 
give oxygen. In caw ol  contact. immedirtcty flush skin or eyes 
4th  plenry d n t e r  for at least U minuter In a l l  c i ~ u  call a 
phyician. 
SEE SECnON 5. 

DOT Hazard Class: Flammable Liquid 

- 
Appunnce: aut, cdorlur liquid. 

Odor: Rubbing akohd 
Solubility tnfinite In nter .  

Boiling Pdnt WC (IWF). 
Melting Poinc 49T (-1WF). , 

Spccirkgnvigo.79 
Vapor Density (Air - 1) 2.1 
Vapor Pwure (mm HI): 33 Q) #rC (WF) 
Ewpontion Rate (n-BUAC 1) 2.83 

=ON 2 Plre Lad E x a i o s l ~  

€In: I 

Flammable Uqbid 
Flashpoint: 1rC (SYF). (Crorca cup). 
Autoignition tempentun: 39PC (7WF). 
Flammable limits in dr, % by volume 
iel: Z,Q uel: tza 

Explosion: 
Above flash point, npor-rlr m h u m  a n  explorhe dthin 
flrmmabte limits noted above. Contact 4 th  strong oxidhen may 
cause fire or explosion. 

Fire Extinguishing Medlar 
Water spay, d q  chcmkrl, alcohol loam, or arboa dlodds. 
Water spny may be used to keep fire e+ containen mol. 

Special Information: 
In the m n t  of a flm, wear lull protectbe clothing and 
MOSH-appmd r l f a t8 i ned  breathing appantu with lull 
lacepiece opcntcd in the pressure demand or other p i t k  
pressure mode. Water may be used to flush spills away lnun 
exposures and to dilute Spi l ls  to non4ammable mtrtura vapors 
a n  flow along s u r f ~ c r  to distant ipition source and flash 
back. 

Stabilitl: 
Stabk under Ordin8ry mnditiocU ol uw and rtonge. Hut a d  
sunlight can mntribute to Instability. 

Hamrdoua Dccomposltioo Products: 

I fin imoMng isopropyl rlcohd 
Toxic FJu and npon 8Wb u n b a  moc\odde may be ~kucd in 

H a u  rdous Polymcdu tioa: 
Will nat oceur. 

fncompatlbllltles: 
Heat, flame, stlong oddken, acetrdchyde, chlodne, ethylene 
oldde, hydmgengrllrdlum combination, hydrogen peroxide-rullude 
add combinrtion. poturlum tert-butodde, hrpochlomw uid, 
isocpnatcr, nitmfonn, phosgene, deum and pcrrhbdc add. 

Remm all t o u ~ ~ e s  d lpition. Ventilate area d leak or 
spill. Clean-up personnel q u i r e  proteak clothing and 
respintory proccction from wpoa Small spills may be 
absorbed w paper towels and mprrred in a fume hood. Allow 
enough time lor fumes to dear hod, then ipitc p8pet in a 
suitable l o a t h  rvry  from combustible mrtedalr. Cocltain rad 
recover llquid for redamation when pouiblr bqcr rpUls. 
a d  bt ern k Collected 88 h 8 z d W S  M i t e  ad atontked * 

In a suitable RCRA apprwed combustion chamber, or absoorbed 
with nnnkulite, dry sand, earth or similar matcdal lor 
disposal as hazardous wute in a RCRA apprornd lacility. 

Ensure compliance with hl, state and ledenl rcgulatlons. 

. 

NFPA Ratlngs: Health: 1 nammabiliw 3 ReaaMtv: 0 

I ISOPROPYL ALCOHC Effective Dah.. ~7-l3-87 Supersedes 09-0-85 



*I - - Effecthe Date: 07-13-87 Supersedes W -  13-83 . 
SECIlON I Health Hazard inform at lo^ 

OSURE / HEALTH EFFECTS c3 

C-J 

0 Inbalatlon: 
rJ May cause ida t ion  of the nose and throat. e x p o J u ~  to high 

c: 4- EXP 

conccntntions has a narcotic cmect, producing symptoms of 
drowsiness, headache, staggering, unconsciousness and possibly 
death. 

Ingestion: 
htay cause d m d n e u ,  unconrbusneq and death. 
Gastdntcstinal p i n ,  cramps, nausea, mmiting, and dianhea may 
also KSUII. The single lethal dore for a human adult - about 2SO 
mls (SAX Sixth Edition). 

Skln Contact: 
Hu a defatting action of the skin that can cause irritation. May 
ausa initation with a stinging effect and burning sensation. 

Eye Contact: 
Vapors may irritate the eyer. Splashes may cause sewre 
Irritation. possible corneal bums and eye damage. 

Chronic Exposure: 
Prolonged contact with skin may causa mild initation. drying, 
cncking, or contab dermatitis may develop. 

Aggnvation of R c 4 s t i n g  CoaditlonJ: 
Persons uith prearisting skin disorden or eye problems or 
impaired respintoq function may be more susceptible to the 
effects of the substance. 

B. RRmAID 

Inhalation: 
Remove to fresh air. I f  not breathing, Eve artificial 
respintion. If breathing difficult, dya omen. Call 8 
phyidan. 

Ingest Ion: 
Give water to ddnk. lnducc Hrmitlng if medical help not Ir 
immediately rnilablc Never dve anything by mouth to an 
unconscious peaon. Get medical attention immediately. 

Skin Exposure: 
Remove any contaminated clothing. Wish skin with soap or mild 
detergent and mater for at least IS minuter Get medical 
attention if initation dcvclopI or penists. 

Eye Exposure: 
Wash eyer with plenty of water for at least Is minutes, lifting 
lower and upper eyelib occasionally. Get mdieal attentbn 
immediately. 

C. TOXICITY DATA (RTECS, 1982) 

On1 nt LDU): S840 mg/kt Skin nbbit LDUI: 13 
gm/kg. lnhalation nt LUO: 16ooo ppm/8H. Mutrtion references 
dtcd Aquatic To~d~lty ntingTLm96: la)O-lO ppm. 

4 

SECllON 6 &C U I  M t o n d ~ l h f e 8 S ~  

Airborne Exporun Wmlts: 
-OSHA Pemissible e x p o r u ~  Umit (PEL): 
400 ppm CnVA). 
-ACGIH lhreshold Umit Value (I'LV): 
400 ppm W A ) ;  Joo ppm (mt). 

Vea tlla tlon System: 
A r)lrtem of lout rnd/or pen1 exhaust Ir recommended to keep 
employee expauW b e b  the Airborne &pure Limits. Ldul 
exhaust ventilation IS gencnlly prefemd because it can contd 
the emissions d the contamlnant at its sourCe, preventing 

ACGlH document, 'Industrial Ventilation, A Maour1 d 
Recommended Pnct~ces', mort recent edition, for details. 

Personal R e s p l n t o r s  (NIOSH Approved) 
If the I'LV Ir exceeded a full facepicce chcmial artridge 
respintor maybe wm, In pnenl ,  up to the m d m u m  use 
wncentntion specified by the rupintor supplier. Alternatively, 
a supplied air full faccpiece respintor or airlined hood may be 

Skim Protcctloo: 
Wear impcdous protecthe dothing, including boots, d w ,  lab 
colt. apron or covenlls to p m n t  skin contact. 

Eye Protectloo: 
Usa chemkal safety goggles andor a full face shield where 
splashing !S pouible.Cocltad lenses should not be w m  when 
working with this matedal 
quickdrench frdlitia In work rrer. 

, dispcnbn d It into the general work area. Please refer to the 

Wlh 

Maintain e p  wash fountain and 

S m O N  7 Sto W l r l  rs[pnnrtinn 
Protect apinst physical damage. Store in 1 cool, dry 
well-nntilatcd location, away from any i l t a  where the fire h u r d  
may be acute. Outside or detached stonge is prefemd. Scpante 
from oxidling materials. Containen should be bonded a d  p u n d e  
for tnnsfen to a d d  static sparks. Storage and use areu should 
be No Smoking areas. Use non-sparking type tools and equipment. 

...A. 

I 
.. .. 

/ 



Matera 3afety Data 
hlrlllnckrdl maka no rrproentallonr. or  w s n m l l a .  rlthrr S OI , C Y  “ ,.La L l l l  rll(IU1”I I Y L l l  OUL 

e n e s  or  aecumy. makes no reyresrnhtion ru ta its cum-- 
lndividu& recribing thir inLrm.tE 
juclymenc in determining i ta appropi,,, 

Implled. of mrrchinhbilicy. fltneu lor I putlculir purplr-  -1 to 
’lun -rcbc their independent 

1 PlrtlcVlU purpo3e. 
lhe  lnlormrrlun u t  twth hrreln or lo  the producl lo ahlct 
rrhn. Accordln&. bldllnckmdl wlU nul k rapotulble IS,. 
wu l r l n~  rron use du rellmer upon ihlr Inlonnrrlon. 

Malliwtnntt. Im.. fckncr Pndwtr Diviriun. P 0. Bur M. Puis, KY JWMI. 

NITRIC ACID, 70% 
PRODUCT ID ENTl FICATION: 

Synonyms: Aqua For~ls; &otic Add; Nitric Acid 7090 

FOI~U~J CAS No.: 7697-37-2 

hfOkCUlJr wCi@: 63.00 

Chemical FOI~UIJ: HNOj 

i lurrdous IngredicnW Not Applicable 

PRECAUTI ONARY M EASURES 
D&SGtR! SlllONG Ox1DIZER COprcAcT WlTH 
mint . W ~ ~ W . W A Y  CAUSE nm 
CORROSRZ UQUID AND MIST CAUSE SEVERE IbmYS TO ALL 
BODY n s s a  .WAY IC FATAL w WALLOWED. wstmz IF 
I S I W D .  I ~ ~ l l O N  !MAY CAUSE LUNG DAWAGt 

Do not get in c p ,  on slrin, or on clothing. 
Ad:! breathing mist. 
Use only 4 t h  adequate nnlilalion. 
Wash thorwfily after handling. 
Keep from contact with clothing md other combustible matedak 
Do not store nur  combustible mJtCdJb. 
Store in J tightly cloccd container. 
Rem- a d  n r h  contrminatcd clothing pmmptly. 
This rubrlanca is classified JS a POISON under the Fcdenl Caustic 
Poison Act. 

Ehl E RGENCY /FIR STAID 

In c u e  of contact, immediately flush skin or eyes with plenty d 
. m e r  fur at kat 15 minutes. If wllowrcd, DO NOT INDUCE 
VO.\IlllSGI Give large quantities of water or milk i f  available. 
<ever gibe anylhing by moulh to an unconscious pcnon. If inhaled, 
~cniovc to fresh air. I C  nut breathing. yvc artificial 
rc\pirriicm. I f  breathing is difficult. give oxygen. In a11 CJJCS 

rl l  1 phyician. 

I JOT If arard Class: Oxiducr 

,liE SECTION 5. 

Sfkclive Date: 10-21-86 Supersedes 09-01-85 

. .  ./ 

SECllON 1 Pbrrlcd Drip 

Appunntt: Qur, colorluc to slifiily ycllcrw 
liquid. 

Odor: Suffoating ra id .  

Solubiliv Infinite in n t e r .  

Boiling Point: 1t rC  (2WQ 

Melting Poinc: -9.C (-29’0 

Specific Onviy: 1.41 
Vapor Density (Air - 1): 2-3 rpprodmrtely 
Vapor P m u r r  (mm HI): 62 (8 2QC (6& 

Evapontloa Rata: No lnfonnrtioa found. 

ON 2 I 

Flm: 
Not combustible, but rubstanca II a strong oxidizer and its hut 
of ruc l i oa  with reddng a p n u  or combustibles may auso 
ipition. Can rrrct with metals lo rrluw Ilrmnubta h y d g n  
pr 

Explosloa: 
Rucu erplorkly with combustibk ocpnic or readily oridtrbla 
maledab such asi rkobolr, lurpcntine, churorl, orpak 
refuse, metal powder, hjdmgan sulllda, etc. 

Flm Edlagulsbiag Media: 
If invdnd in a fire, usa n t e r  spny. 

Incruscc the flammrbilig d combustible, orpnic and mdi ly 
oxidhbk lnrlcrirb la tha went d I firs, w r  full 
piotcain dothing a d  MOSH-rppmd rclkontrincd breathing 
apprnlus with full frcepka opentcd in the prruuro demand or 
other potitin preuum mode. 

Speclal laformar!oo: 

S C n O N  3 Rcrctldtv Drtr 

Stabilitr. 
Stable under ordinay conditiotu of usa and r t o n s  h t a i n e n  
may bunt when hated. 

Hm.nrdour Dccomposltloo Pmdudr 
When hated to decomposition, emits to& nitrogen odda fumu 
and h j d d g n  nitrite.. Will m c t  witb n t e r  or slum to produe 
hut and toxic a d  correrk f u m u  

Hazardous Polymrrlutloa: 
Will no( occur. 

Iacompatlbllitlcn 
A drnpnwrly pa*+dul oddiring a p t ,  aoncentntcd nitric add 
L Incomprtibk with mort rub~tmrer, rrpcCirlb strong b u g  
metallic powdcn, urbidy b j d g n  rulliae, lurpcntha, and 
combustible orpnkr 

W t a  or enckxa tho IVU d tba leak or spill. Clean-up 
personnel should near pmtectk ClOrNag rod rrrpintoq 
equipment sultabk for lode 01 amah lluidr or npoa 
Small Spillr Rush with water and rcutnhe witb alkaline 
material (soda a b ,  lima, etc). Scwr with e m  ntcr .  
hqcr spills and loc rba: Ncutnl iu with dtrlinc lluterlal, 
pick up with abcolknt mrtcdrl (und, unh, nrmkulita) and 
d@sa in a RCRA-appmd wuta facility or mer tho 
ncutnlizcd s l u q  with ex- n t e r  if kul ordinrncu allbw. 
Provide forced nntilatioo to d i i p t a  fumes. 

Reponable Qwnt ig  (RO)(CWA/CERCU) : loo0 Ibr 

ENUK compllanca with local, state rod Ceded replrtlolu 

NFPA Rallngn Hcdth: 3 flammabiliw 0 R e a c t M ~  0 Other: Oddizer 

NITRIC ACID, 70% 
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Mallinckrodt 
Material Safety Data 

Mrlllnckdt provider the lnlormrtbd . .cd herein In goat bith but Mrlllnckrodl mrka M reprrsenlrllorr. or wrrrmnt lu.  rit. , W  
maker no rcprrrcntrtlon u to ilr comprchcnrlvcncrr or accuracy. 
Indlvldudr rccclvlng lhlr lnlormrlion mud rrcrclrc thclr inclcycndent 
Judgment In dctcrininlng I ~ J  rpproprlrtcnraa lor r prrtlculrr purpow. 

lmplted. oImerchrnlrbllll~. nines ror rprdkutrr purpow w m  . d p c c  to 
the lnlormrllor ut h t h  herrla ar lo lhr produd lo whkh the Inkrmrllor 
rrlm. Accordln&, Mrtllnchrodl w i l l  nol be raponrlble?or drmrnu 
rautlln# from use of or rellmncr upon M a  Inlormmilon. 

Emergency Phone Number: 314-982-5000 Mallinckndt. Inc.. Science hductr  Division. P.0. Boa Lt. Pads. KY 4)061. 

SULFURIC ACID 96% 
PRODUCr IDENTIFICATIOWs 
Synonyms: Oil of Vitriol 

Formula CAS NO.: 7664-93-9 

hlolccular Weight: 98.07 

Chemical Formula: l l2S01 

tlwtdour Inpxdicnts: Noc applicable. 

PRECAUTIONARY 
DA!!GLN CORROSIVE UQUIDAND MI= 
C~USL s m m  BURNS rn ~ l l .  BODY nssm .my BC FATAL 
IF SW.ULMttR HiuHtVL It INHAUD. l M U U l l O N  MAY 
CIUSL LUNG DAMACL 

Do not get In eye% on sun, or on clothins 
Do not bruthc mist. 
Keep container clacd. 
UK only with adqwtc ventilation. 
Wash thoroughly alter handtins 
Th is  subslance is classified u a POISON under the Fcdcnl Caustic 
Poison Act. 

In all w call  a ph#ht. In case of contact, immcdiatcly 
flush sun or eyes with plenty d n t c r  lor at leut U minutu 
It ~ l l ~ d ,  DO NOT INDUCE VOMmNGl G i n  large quantitiu d 
mter. Never fin anything by mouth to an unconscious penon. If 
inhaled, remove to l r a h  air. If not breathing, give art i f ic ial  
respiration. If bmathing is difficult, give oxygen. 

'SEE SECnON J. 

SECllON 1 Phrdul  Dm 
Apprancc: Colorleu, oily liquid. 

odor: Ododrrr. 
Solubili& Infinite @ 2O'C 

BbiIing Point: ea. "T(JWF) 
Melting Pdn(: ea. -WC (6.0. 

Specific Onviy 1.64 

Vapor Density (Air - 1): < 0.3 @) 2% (VF) 

Vapor Plurum (mm Hg): 1 @) IWC (2SO'F). 
Enpontion htc No i n l o m a t h  found. 

SECTION 2 Flm Laa E-1- 
Flre: 
Not combustible, but substance la a Ktmrg oxidizer and Its h u t  
d tcactionwith reducing agents or mmburtiblu may ause 
ignition. R a d s  with m a t  metals rrlurlng flammable, 
potentially crplahn hydmpa p. 

4 

Explodor: 0 

Not comburtble, but substance la a ~ t m g  oddher and Its h u t  
of reaction with reddng agents or mmbustiblu may muse 
ignition. 

Flre Extlngulshlng hlcdlr: 
D I ~  chemical, loam or a h  diodde. Water rpny may ba used to 
keep fim crporcd containers cod 

In the event of a fire, m r  lull pdectiur clothing and 
MOSH-apprwrd relfeonuincd breathing appntw with lull 
lacepiece opentcd in the p m u m  demand or other p i t h  
pressure mode. 

S p d d  f O f 0 ~ 8 t l O O :  

Irlh D a h  

StabIII@ 
Stable under ordinary conditiotu of we and stomp. 

Hazardous Dccomposltloo M u c t r  
Todc l umu  d oddu d sulfur. Will r u c t  with water or steam 
to produce tode and m m k  l u m u  R a d s  with urbonalu to 
gencnte u h  diodde gas, and with yrnldu and iulfidu to 
lam poironaur hydqca yrnide a d  h jdqen sulfide 
rrrpcct k l y .  

Hazardous Polymcrlzatloo: 
. Will no8 OoNr. 

lacomptlbllltlcs 
Water, b u y  orpnk matedal, babpnr,  metal rcctytidu, 
o d d u  and bydridy strong oddiring and reducing agents and 
many other rrrctlw rubitancu 

N.4 .- 

Dike and caw hiring or rpllkd liquid with dirt, 
nmkulite, utty-litter or other inert, absorbent. Covrr 
Till with sudium bicarbonate or lodr u h  and m k  aun-up  
personnel require protective clothing and mpintory 
protection from npon and misb Neutralired wute may be 
containerized and dlspoud In a RCRA appmvcd vute  dispoul 
facility. flush a m  drpill with dilute rodr u h  solution and 
disanl to uwer. 

Reportable Quantity (RQXCWA/C@RCU) : IO00 Ibs. 

DOT Hazard Clau: Corrosive Material 

. - ** NFPA Ritlngr: Health: 3 Flammrbiliry: 0 RcactMry: 2 Other: Water =.din 

Effective date: 10-21-86 Supersedes 09-05-85 SULFURIC ACID 96r' * 
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Chemical Pact Sheet* Version 3 - 
The infornmkion i n  this sheet  app l i e s  t o  workplace exposure r e su l t i ng  from 
ptocassinq, manufacturing, s to r ing  o r  handling and is not designed f o r  the 
population a t  large .  
not be made, The best i n d u s t r i a l  hygiene prac t ice  is t o  maintain 
concantrat ions o f  all chemicals a t  levels as low a s  i s  prac t i ca l .  

-: CAS 7410-47-3. 

Any genera l iza t ion  beyond occupational exposures should 

v: Chrome. 

m: In fhe mnufacturc of chromesteel and'chromc-nickel-stet1 a l loys  and 
for chrome pla t ing  o f  other metals. - 

-: 

-2 lone. 

Stael-gray metal or  sil'ver'metal powder. 

w a t y :  Insoluble. 

-: Average 8 hour exposure -- 1 mg/d. 

: None established, 

m m  -: Average 8 hour exposure -- 0.5 mg/m3, 

-3 

m r  
primari ly  a dus t  i r r i t a n t .  
produce hexavalent chromium (chromium V I )  compounds, some of which a r e  
considered t o  be carcinogenic. 

rnhalatian: 
m: Dust may cause i r r i t a t i o n ,  

-: Dust may cause i r r i t a t i o n .  

m: Dust may cause i r r i t a t i o n  of the mouth and t h roa t ,  

Chromium metal i s  not  considered t o  be very hazardous and is 
However, welding or  p la t ing  w i t h  chromium may 

See spcif i c  compounds . 
Dust may cawc i r r i t a t i o n  of t h e  noseI t h roa t  and lungs. 

-: 

No information found on exposure t o  chromium metal. 
compounds, See specific chromium 

.Prepared by the Bureau of Toxic Substance Assessment, New York State 
Department of E c a l t h .  
rea .Toxic Subetanccs: HOW Toxic T O X i C .  ava i l ab l e  from the  New York State 
Department of Health. 

For an explanation of t h e  terms and abbrevia t ions  used, 



-3 m s t r y k f l ~ e .  . - 
-3- tn m g  Reacts W i t h  rfmi88r &lmi UCbOMteSr dilute 8 d f u i c  

. c i d  8ad dilute h y d t O C h l O C i C  add,  

-. 

-: 

- 3  

Store in a waled contailnr way f r a  materials listed 

?raid+ adequate +entUrtAoa t o  prevent high 
.boo., 

ooncentratioas o f  dust. $ i n k 8 8  8 b a e t S  .nd eyeurrh 8 t 8 e O a s  .houfd be 
readily wailahle. 

b 8  t tt- 

-: & 1-- to - u88 a dust .ad m i s t  

use a p e r d  air-mwhq r&a+ec w i u  a hi@ etf iciency 

respirator (except single-ase or q u r r r t e r u k  types), a supplied-air 
res irator or a self-contairnd breathiag ap ratus- U I - d q  U. 

particulate f i l t e r  or a srrppliec?-.ir respirator oprated in  
continuous-fhu mode. -* use a respirator with 

air-purifying respirator w i t h  a t igh t- f i t t ing  facepiece urd 
hiqb-eff ic imcy prrticalate f i l t e t ,  a self-coataiaed breathing apparatus 

a supplied-air res 
rator oprated in a 

pos i t ive  pressure mode. me a supplied-air 
respirator with a f u l l  facepi- and operated in  a posi t ive preasure 
mode.. 1-v- 5 0  
use a self-contained breathinq apprratp. with Lull facepiece operated i n  a 
positive pressure mde or a combination ryp. C supplid-air respirator with 
aa auxiliary s*lf-containd bruthiaq app.catm, both vitb a full facepiece 
and operated i n  a positive pressure rod.. use a respirator v i a  
high-sfficiency particulate f i l t e r 8  or an escape ulf -contained breathing 

8 folf f8-pi.o 8 d  h i g h - . f f i d m  p.rt&cuf&te f U t e t S r  8 pottered 

w i t h  a f u l l  facepiece, 

8-t8tUSr 

Wars other workers of the sp i l l ,  

eontainerr, 
St8te  Deprment of tnrir0nrmt.l Comemation. 

?or more inf omation: 

?ut on pt0p.r pcoteetive c l o t h i n g  and . 
. equimnt. a e . n  up ruing vet method. or by racurrw. place in suitable 

-e For final disposal contact  your regional oiticm o f  the tl.u Yor' 

Contack the Industrial BJ9ieni.t 01 Safety Officmr a t  your uorksite or the 
loaw York S t 8 t e  D.p.rtrent of Eealth, Bureau o f  Toxic Substance ksesment, 
2 University mace, Uby, hu York 12203, 2 s u a 2 3 4  

P-~*JY( y w - r  c.$"r? -1 r m * r r r r * c  

- 



?he information i n  t h i s  sheet appl ies  t o  workplach exposure resul t ing from 
roces8inq, manufacturing, s tor ing  or  handling and is not designed for  the 
pulation a t  large, Any generalization beyond occupational exposures should nL- 
made. The best industr ia l  hygiene practice i s  t o  maintain concenrrations of all 

chericalr a t  levels as low a s  is practical. 

v: Ethane t r ichlor ide:  beta-trichloroethanct lr2,2-trichloroethane; 

md-1 Beta-, 

vinyl  tr ichloride: 1CI-cO4579: CAS 79-00-5. 

llacs: Aa an in temedia te  in t he  production o f  vinylidine chloride: as a solvent f o r  
. fats, waxes, and natural resina: and as a component of adhesives. - 
m: Colorless liquid. 

*: Chlorofotnrlike, sweet, 

-: noderate. Vapors a r e  heavier than a i r  and tend t o  sink. 

-: Only s l i g h t l y  soluble: rinks, 

w: Average 8 hour exposure 0- 1 0  p p ~ ,  

: Average 10 hour day/44 hour week - 1 0  ppn. 

: Average 8 hour exposure -0 1 0  ppn. 

-: Inhalation may produce headache, lassi tude,  dizziness,  
incoordination, lw blood pressure, i r regular  heart b a t #  coma and death from 
respiratory ar res t ,  
5 minuter causes central  nervous system depression and anesthet ic  effects .  
Symptoms a r e  nasal i r r i t a t i o n ,  drowsiness and equil ibrium disturbances. Death 
may r e su l t  frcm 13,600 ppm fo r  2 hours, 

Skin: Hay cause i r r i t a t i o n  and chanical burns  i f  allowed t o  remain on t h e  skin 
f o r  a prolonged pariod. nay be absorbed through the s k i n  t o  cause or increase 
t h e  severi ty  of symptoms l i s t e d  above. 

Exposure t o  vapor concentrations near 2000 ppp f o r  

lyes: Hay cause  i r r i t a t ion .  

m: Xay cause  effects similar t o  those l i s t e d  under inhala t ion.  Liver  
and kidney damage have occurred i n  animals. Laboratory s tudies  w i t h  animals 
suggests that t h e  probable l e t h a l  dose f o r  humans is about 1 2  ounces. 

-: 

Inhalat ion may cause l i v e r  and kidney damage. 
animals. Whether it does so i n  humans i s  unknown, 

Has caused cancer in  laboratory 

epared by t he  Bureau of Toxic Substance Assessment, New York State  DepartrPent of 
e t h ,  For an explanation of the terms and abbreviations used, see 'Toxic 

tances: How Toxic Is Toxicmr avai lable  from the  N e w  York Sta te  Department or 
Health, 
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Ebrrial ha m-tw Version 3 

Tbe bfotrrr t ion i n  t h t r  sheet applies t o  uaekp,Lac8 uposure resu l t ing  from processinq, 
Ynofact0Tiaq# scorinq or bndl raq  a d  i a  not deuqned t o t  t h e  population at large.  
gemtaliration beyoad occnpatiorul exposures should not k made. 
p r . c t i u  i s  to  ruinain conc8atratioru of rll chricalr a t  levels as low as is pract ical .  

B: L e d ,  Qs 7439-92-1; lead c8cbOmter CAS S9843-0;  lead chloride,  
Us 7 7 S e S S 4 ;  lead monoxide, ChS 1317-36-0; lead s u l f i k ,  CAS 1314-07-0; and othurs. 

Zr.dr: 

hny 
The krt industrial hygiene 

e 

GI.  Pigr.at J W u l  48  C.1. 7 7 n f ,  Lead flake, Whole lead, t f tha rge  and others. 

PPU: halt liaing., pipinq a d  other &rid reaction equipenti petroleum refLaing: 
uaufacture of gr80lim additives; pipeats for pint; storage batferies, solder and 
f-8 Jloy88 radiation rhi8ldiJQ. 4 d  Other+. 

-: 

-: 

Awmrage 10 hour day or 40 hour week exposure -0 0.1 n g / d  ( l e a d ) .  

AwerUJ. 8 hour exposure - 0.15 r p f d  (lead). 

. - Uood-l..d l e v e l  k a indicator  of t o t a l  lead exposure. Cue rent  OSJA regula t ions  
require tbat i f  am iadividur3 &a a blood-lud l eve l  greater tbur or equal t o  . O S 0  mq lead 
p r  100 rl. blood, he or she uut be raoved trm rL3 exposures t o  lead  and cannor re turn  
CO the 8Xp08kU8 emiroaene unci1 the blood level f a l l s  to  .040 mg l ead  per 100 ml. blood 
or l e u .  

-8 

0' 
:-t t a d  i s  a ctmULatIve poima. 
evenmaally teaching a pobc uhere symptolls and disabi l i ty  occur. L e d  dusr - t r i ed  home 
on C 0 n W i M t . d  c lothing a n  result  i n  exposure and ryrpcar i n  ocher fami ly  Mlpbrrs. 
S U n d . C d 8  O n l y  proC8ct for inhalatron upowre.  Extra precautions should be taken i f  sk ir t  
expaare also OCCUCS. 

Incrwsinq amounts a n  build up i n  the body 

m r  ?he ef fec ts  of ugo8ure LO L u e s  and d u s t s  of inorganic lead u y  not &veloF 
quicYy, ma+ m y  IncLudo drcrea8ed physical tithesr, fa t ique,  s l e e p  diatucbancr, 
hud.cbe.  achfng bones, and muscLes, c o n n i m c i o n ,  abdominal pains and decreased 
appetite. Thmu ee fec t r  are reported t o  k r w + c s i b l e  if exposure ceases. Inhala t ion of 
&rqe UOYIILS of 1e.d may lead t o  seizures,  coma and cierth. 

SLPt luy o\u. irrisiation. 
. mr my QUW i r r i t a t i o n .  

e: See e f f m a r  listed Lor inhalation. Ingestion of l a r s e  amouncs of 1e.d may 
1-d t o  w i f Y r 8 8 8  CoM urd &arb. 

Led can u a m u l & t e  ia the body w e t  a pried of  time. 
lauer levels a n  rerlr l t  f n  a build up of lead in the body and more revere rymptms. 
m y  ineude  anemia, pale rkia, a blue line a t  the qua margin, decreased. hand-gcip 
.tr.ngl.b, .Moriaal p i n ,  severe constipation,  MU88.8 voait inq,  and p a r a l y s i s  of t h e  
w c u t  joint .  Proloaged exposure may al to  result i n  kidney damaqe. 
is atfecred, rt.+ly due t o  very b q b  exposuces, the resul t ing e f f e c t s  i nc lud r  severe 
hudrcb.8 c o ~ ~ v u h a o n s ~  comaI delir ium and .d.ath. 
ROC alw8yr complete. Alcohol in98stion and physical exer t ion my brieg on symptoms. 
Continuour exposure u n  result in  decrea8ed f e r t i l i t y .  
p r r n t  before peqnmcy can incre8se the chances of o i s c a r r i a ~ e  or bitch dcfcctt .  
Cxposure of the mocher during pregnancy can cause b i r t h  6afe-r. 

Thecefore, Long term exposures eo 
These 

If  the  nervous system 

I n  nort-facal cases, recovery is r l w  and 

Elw8ted lead exposure oL e i t h e r  

.?r8wred by tbe Buruu  of T o x i c  Sumtance AIsessment, New Yock S t a t e  Department of 8ealth.  
?or an upAaaaeion of rhe t 8 ~ 1 8  and abbrevfationa wed, see q o x i c  Substincrr: 
Toxic. available from the  New YOCk Sue. Department of Health. 

nov T o x ~ c  1s 
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?8ct Sheet. Version 1 - 
!b. inforution in this sheet apPliea t o  workplace exposure resu l t ing  from processing, 

eamralitation beyond occupational exposures should not be made. The best indus t r ia l  hygiene 
ptact&u i s  t o  uiacain concentrations of a l l  ch.aicalr at l evdr  as l av  as is pcactical. 

-1 m t  I(ydrargyram4 CAS 7439-974, 

-: 

k t  

ufacturfngr stor ing or handling and i a  not designed for  the  population ar large. Any (k. 

Quicluilverr l iqu id  s i l v e r  urd otherr. 

Used i a  the makuf8ctrue of scienrif ic iL1strmentsr i n  electric81 q u i p e n t ,  synthetrc silk, 
solderr Jearo ly t i c  processesr metal platiaq. t&ngr dyeing, t exz i l e s r  photography, 
pbotoenqtwiaq, paints ud pigmmtr. 

' Pdsll: OQtless. 

& & t W A S t  Does not m i x .  W i l l  sink. 

-t Slow, but even a t  roo. teap.ratuter  may evaporate t o  cause $yaptams as l i s t e d  undrr 
inkrlation.. 

b u r  exposure - 0.0s mq/d. 

hour uposute -0 0.05 q/d. 

-8 Can ba &sorbed through the skin- my cause i r t i t a t i c n .  Prolonged contacf v i t b  S k m  
can result i n  ryrpcars l i s t ed  above. 

m t  Can cause eye irritation. 

m i  Generally does not produce U l  effects. 

tana.=*m* malLauu t 
mrcuty accumulates in  t h e  brain quic&ly duting ixFosute but  As released frorc the  brain very 
Slmly. 
kidneys 8ay J s o  k damaged by mercury accumulation. 

It may causa h8~d8Cher  dizzinessr restleasnesrr i r r i u b i l i t y ,  sleepnest.  t r=o r s r  de t  eccive 
ru8clo wnftol, increased salAvatiOnr loose teeth,  i r r i r a t i c n  of the sums wrth a blue 1rt.r 
botuarrr t e r t h  and gums, loss or appet i te ,  nausea, vomiting, diarrhea, livec damager chanqes in 
U t i n e #  raised red areas  and hlirtert  of skin, imp i r ed  memory ud possiblir permanenr brain 
damage . 
t reqwncy of  
above 0-1 
recommended l i m i t r  due t o  the  accumulation of mercury over lonq t e n  erFosure. 

This  v i l l  result i n  A b u i l d v p  i n  brain t i s sue  over a long time. Tha l i v e r  and 

r p l a i n t s  rnd severity of symptoms increase with levels of exposure, mosc cocatl> 
Rowever, many of these  syepcoms b v e  keen reported ac levels bel-  

* .3tepated by the bureau of Toxic Subsfane8 Assasurent, H w  rock State De-rtment of Ile.lth. 
explanation of the teras and abbreviations usedr see "Eoxic Substances: now Toxic is toxic. 
available from the  U.w York S ta te  Deprrtmnt of Health. 

For ar 



x use a s-ied-air rmpirator, a 
rator v i t b  ar tr idges  p r o o i C i t .  
use a supplied-air respirator 

smlf-cont8in.d breaching apparatu or a cb- icd  
protection against rrcucy  wapora. - m l =  am 
opmt8t.d i n  continoow-Now modm or a pawered a i r - y i f y i n q  respirator pear- prot-ion 
agrinst mercury vapors. um to UH any of  t h e  .bore u i t h  a f u l l  
faempiece or a 9.8 8k uith a a n i s t e r  miding protection againat mercury vapors. Par 

c s W L - a i r  respirator o p r a t a  ta a p o a i t i t e  pressure 
rode. U - 1 -  o.. a re1f-conuin.d breathing 

supplied-air respirator wi th  an auxiliary self-containad brutlriag a m r a t a s ,  both u i t h  a f u l l  

0.8 mask with a canister proriding protection aminst wreucy ..para OL an escape 
Self-COt8tained breathing apprratus. 
aqainst mercury vapor. or .II esape sel f -coatamed breathing appra tm.  

we a 

8 W C 8 t U S  v i t b  f a .  .od. or coclbiMtfOn C 

facepien and operated ia  a positive p u s o r e  pev use a 

F - f  OH a 9.8 mask previdbg protection 

Get a l l  workera oat of s p i l l  are& 
w i t h  an i d a s t r i a l  *.cum clermr w i t h  a chucoal Lllter t o  -Orb mercury v a ~ o r .  
8pfll.d in n 8 C k 8  ~ 0 t . C  W i t h  zinc d0.t t o  f O n  
excess sulfur. 
oncentrations. 
pndi? taorr.1. 
of Lno ronwntal Conservation. 

?or more infot.ation: 
Contact the Industrial Uyqienist or Safety Officer a t  p u r  w r l u i t e  or the t b w  York State 
D.parment o f  nealtb, Bureau of  Toxic Substance Assesolrent, 2 university Place, Ub.ny, tteu 
York 12203. 

Ue8rinq protectin qoipeft t  8ad c lo tbbq ,  Clun up t h e  sp i l l  
?or mercury 

O r  -8s ufb t . l C i P  W p d f i d e  W L t b  
DO no t  sweep or OH compressed a i r  t o  blw mrcary dropleu u it a n  increase  b t 
Store contaminated or waste wrcocy ia t i q h t l y  corerad or vapor-praof a n t a i r  

Pot f inal disposal contacz par  reqiorul o f t i n  of the New York State Oepa i 

wfiw nn?rr C13rj8297 ..L_ awl d a w n *  
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ecology and environment, ins. 

r 1 

Version 988 

Project Title: Site 13 - Uagarine Point Project lo. : llR1103 

TDD/Pan lo. : 

Wojec t  Hanaqar: John Barksdale Projdct Dir.: Rick Rudy 

beat iont i ) :  

Prmpared by: Jon Schmidt Date Prepared: 4-25-89 

Haqasiae point - Eastern portion of land north of Chevalier ?ield. up to rngarine Point 

? 

ApproVal by: rnry niller l m f i  Date Approved: 4 
Site Safety Officer Review: 

Icop./Objective of Work: Field Screening vi11 include physical surveys, soil sampling, temporary well 

irutallation and groundwater sarplinq. 

Date Reviewed: 

?rogosed Date of Tield Activities: September 1989 

Background Info: Complete: [ x 1 

cwntatioa/surury: 

overall CbeJcal -sard: 

Ovorall Physical -sard 

Serious 1 1 
Low 1 x 1  

serioua [ I 
b U  [ X I  

Preliminary (So analytical [ I 
data available) 

a. --e¶ 

waste Type(.): 

Liquid I 1  Solid [ X 1 Sludge I 1  Gasflapor I 1 

characteristicis) : 

?lamamble/ 1 1 
Ipaitable 

I 1  Volatile I 1 Corrosive I 1 Acutely 
Toxic 

Kxplosivo [ 1 Reactive [ 1 Carcinogen t 1 Radioactive. [ 1 

Other: Unknown 

?bysical Iamrds: 

Ovorhead [ X 1 Confined. [ 1 Below [ X I  Trip/?all 1 x 1  
spacm Grade 

1 x 1  Other: Sampling within a rubble disposal area 

. .  

ires completion of additional form and special approval from the Corporate Health/Safety proup. Contact 
C or HQ. 

Page 1 of 6 
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D. S r z L m m P L M  

site Control: Attach rap, use back o f  t h i s  paqo, or sketch of sit0 shoving hot rono, eontariaation Toduction, 
sone, etc. .. 

r 

A E C 

Task 1 

Task 2 

Task 3, 

Task 4 

?oriwtet idontifiedl I p s 1  Site secured? I no 1 

*rk Aroas Designated? [ yes ]  Xonels) o f  Contamination Identified? [ no I 

D 

X 

X 

X 

X 

. .  
Per8oonel Protection (TLD badge8 required for ax1 field personnell: 

Mticipatod kvel of Protection (Cross-refarenem t8sk numbers to Section C):  

Contarinant of Interost 

VOC'S 

mdiation 

IXplOSiVe 08S.S 

i 

Type of Sauple Monitoring ?requency of 
(area, personal) tquipwnt sarpling 

Area OVA Continuous 

Ate. Mini-Rad I Continuous 

Are. 02/Explosireter Continuous 
I 

Nodificatioas: Rodified level D with tyveck, neoprene gleves and boots, safety glasses, APR available when 

level C uwrade is nocessam 

Action Lavel8 for Lvacoation of work tone Pendinq Reassessrent of Conditions: 

o Lave1 D: 0 
drticulates > q/u , other 

<19.58 or b252, explogive 8tuOSphere ,102 LEL, organic vapors above background lovels, 

o Level C: 0 <19.58 or ,252, explosive atrosphere ,258 LEL (Califoaia-20%), unknown organic vapor (in bl..tbing 8080) 3 OpI, partfCUht.8 > rei/. , Other 
o Level I): 0 

b2eathiag sone) >SO0 ppm, particulates > m g b  , other 

,400 ppm, particulates >- mg/r , other 

(19.58 or ,252, explosive atwsphere >258 LEL (jalifornia-208), unknown organic vapors tin 

o Level A: 0 <19.58 or b252, explosive 8tmosghere ,252 LEL (Calitoraia-2081, unknown organic vapors 

M r  Monitoring (daily calibr8tion unless otherwise noted): 

Dacontarination Solutions and Procedures for Equiprent, Sarpling Gear, etc.: 
Ttisodiuu phosphate wa8h, tap u8ter rinse, isopropanol rinse, distilled water rinse, isopropanol rinse, and 

fb .1  distilled water rinse. 



s f to  -try ~roseduros .ad special C.ui*ratioast 

flolclrork activitiom. hrsoamol uill oxoreimo uotiom i8 tho vic in i ty  o f  tho &lo disposal a r m  and along 

t L x*s  mm II. tomm vi11 bo omployod a t  a11 tins during 

mrby r o a m .  

arm. .ad mtut tho corporato h l t h  days iem 9r- to  ro~soms  tho mito. 

If .bo*. backqreuad radiation lovmls aro   to red t.u I r k r m  vi11 ovacu8to tbo sampling 

Work L i m t t a t l o u  (tin of day, mathor conditions, otc . )  and 8oat/Cold Strosm k l p i r o m n t s :  

hu Ros~sibfl l ty  

TON e r m  t o  bo d o t o d n o d  T0.D 

sit. Safety ottic.r/s.lp1.r 

O.ologist/s.q lor  

*All ontrios into oacl\uion son0 roquiro Baddy Systom 0.0. A l l  E L t f i o l d  staff pat t i c ipa to  in n d i c a l  
rwitoring program .ad ha*. c o q l o t o d  awl i cab lo  training por 29 QR 1910.120. nospitatory protoction progrm 
mts r.ppir-ts ot 29 m 1 m o . i ~ .  ua -I xm.2 tinooi. 



t. p m o u a x ~ a  

fuse supplenontal sheets ,  if necessary) 

LDcIIl.Rrsov1Qs 

(Obtain 8 local telephone book from your 

kbulance On Base - 9 0 M 5 2 4 1 3 8 r  O f f  base - 911 

flospital  b r 9 - q  Room RAS DiSpeUSaW - 904452-2733, Baptis t  NOSpft.1 9044344811  ( L i f e  Pl igh t )  

)oiaea Control Center 

?olioe [include local, county s h e r i f f ,  a t a t e )  911 

?ire Dopartmat 911 

Airport 

0.S. Coast Guard b r g e n c y  - 9044534178. O.noral Inforution 904-453-8282 

kbot.toty E & 16 ASC 1-7164314360 

Id. tXpteSS 1-800-2384311 

Cliont Contact US. Uavy Southorn Division, tngineer-In-Charge, 1403-743-0514 

Site Contact 1us Penmacola Cnvirowntal Coordinator, W. Deuayne m y  - 9044524515  

' 8m RXSOUmCES 

t te  Enrgenep Evacuation Alarm mthod H/A 

et  Supply Source On-rite .t 
--Telephone Location, lurb.r To bo determined on- site 

Cel lular  ?honer i f  avai lable  lt/A 

U d i o  

other --.it* warehousr nunber t o  be deterBined 

1. 

2 .  

3 .  

4 .  

pllcIoLMcolRAcIII 

Dr.  Raymond Harbison (Univ. of t l o r i d a )  ................. (501) 
Alachua, Plorida f so1 1 

Ecoloqy and Environnnt ,  he., Safety Director 
Paul Jonraire ........................................... (716) 

f 716 1 

221-0465 
370-8 263 

684-8060 
655-1260 

or (904) 462-3277, 3281 
(24 hours 

ReL.gion.1 Office Contact ...................... n.niller. . . .  656-2854 {home) 

877-1978 (office1 

Office ~ n a g e r  ................................ R.Rudy ...... 893-7215 thore) 

P.9. 5 of 6 



1. Tamatpfour boar ansrrrrin9 sorvico: (501) 3704263 

What t o  roport: 

- stat.: .this iS .II mr9Oacg.. 

- tour m a n ,  roqion, and mito. 
- - 2.l.gbOm n\lrb.t t o  roach m. 

- Toor location. 

- I).w of poraon ia jurod or oxposod. 

- Batrro ot  omorgoacp. 

- Action t4Jt.a. 

-- 
t m :  Hold kr e L r t r t s )  M o r  to start of k r k )  

Diroetioru t o  heapi ta l  (iacludo .wp) 

n s - a y  - Cross Chovalior ?iold 4rrrat) t o  1IPrr.r Road, t o l l w  Isprray Road Wth to  Zllyson Avonuo. '. 

rieht oat0 Illyson Av.ap. urd mtinw t o  it*# i n t o r a o ~ t i o n  vitb Tumor Stroot. 

om tho  mortbwst cornor of tho  iatormoetion o t  Illymom mom- and ~uraor 8tr-t. ia Wldiaq 1254. 

..ptist nups W - T ~ k o  Duncan Road ( I v y  Blvd.1 north t o  ox i t  tk &so. 

t o  tho ..at. Pollow Warp Blvd./Iluy . 90 088t amtox. 3ri t o  ?a- Blwd.  Torn l o t t  (north) on Psco Blvd. and 

ptocood apwox. 1ri t o  CorvantoS St.  I-. 901. Turn r ight  on C.r*mtos/Iluy. 90 u d  fol lov th i s  road for about 

8 blocks and torn l o f t  (northl 'onto t s t t oo t .  

-0 W Diapoasary i s  10C.t 

muy Blvd.  bocorm Sn 98 and curves 

zh. hospi ta l  is about 6 block8 north on tho l o f t .  

Emorqoney tqroas Routes t o  mt Oft-Sit. grrqoacy oqrosa routom vi11 bo located i f  o r r g o n q  ox i t  routom bocom 

blockod by coastruetion, .et=. 

01300300 
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DRILL RIG SAFETY 

* Bard h a t s  must be worn. 

* A l l  team members must be know the procedure t o  s h u t  the  r i g  
off and the  l o c a t i o n  of the  " k i l l "  switch.  

* When moving a r i g  o f f  t h e  road, pay a t t e n t i o n  t o  obstacles i n  
r o u t e  of t r a v e l .  w a l k  t h e  intended r o u t e  f i r s t ,  . 

Have someone guide t h e  r i g  dr iver  when c l e a r a n c e  is a t  a 
miniuum o r  when hazards  are i n  close proximity,  

* S e t  r i g  brakes and block the  wheels when r i g  is se t  up a t  
t he  desired d r i l l i n g  l o c a t i o n .  

* The mast must be lowered when the  r i g  is roved. 

* A l w a y s  cons ider  overhead wires t o  be live, watch f o r  sagging 
l i n e s  and do n o t  o p e r a t e  r i g  w i t h i n  1 5  feet of overhead l i n e s .  

* Hake s u r e  the  s i t e ,  p la t fo rms  and wa lkways  are free of' 
o b s t r u c t i o n s .  

* H a k e  s u r e  proper  housekeeping is p r a c t i c e d  around and on the 
r i g  a t  411 times. Tools  should  be s t o r e d  i n  a manner t h a t  
pe rmi t s  convenient  access and provides  for  adequate  s a f e t y .  

* Store g a s o l i n e  i n  approved c o n t a i n e r s  t h a t  have a spark  
a r r e s t o r  and keep them clear of t h e  d r i l l i n g  work  area. 

* Check r i g  equipment p r i o r  t o  s t a r t i n g  work.  Repair o r  re- 
p l a c e  f a u l t y  and worn items. 

* Bandle augers  w i t h  care. Use proper  l i f t i n g  techniques  
when p ick ing  up samplers  and augers .  Use a t o o l  h o i s t  i f  
p o s s i b l e  and s tay cleat  of r o t a t i n g  augers .  Keep c a b l e s  and 
ropes secured  when n o t  i n  use .  

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

Watch f o r  s l i p p e r y  ground when working i n  t he  a r e a  of  t h e  r i g .  

A l l -u n a t t e n d e d  boreholes  must be p roper ly  covered. 

* 
* 
* 

* Do n o t  d r i l l  dur ing  an e l ec t r i ca l  storm. 

Maintain a safe d i s t a n c e  from the r i g  mechanisms dur ing  
d r i v e  sampling and auger  removal opera t ions .  



ECOLOGY AND ENVIRONMENT, INC., 
* STANDARD OPERATING PROCEDURES FOR 

EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITORI ' IC  

Field operatlons during the summer months can create a va r l c t y  of ha t -  
8rds to t h e  employee. Heat cramps, heat exhrust lon.  and h-est s t roke 
c8n be exprr lenced and, If not remedied, can threaten llfe or 'tealth. 
Therefore, It Is Important tha t  all employees b e  able t o  r c m g n l t e  
symptoms of these conditions and b e  capable of a r r e s t i n g  the problem 

THE EFFECTS OF HEAT 

. 
? 8s QUlCkly 8 S  c possible. 

AS the resu l t  of normal ox idat lon processes w i t h i n  the  body, D pre- 
dlct8bl8 amount of he8t Is generated. I f  the heat 1s l lbcra ted as It 
IS formed, there Is no change In body temperature. If the nest IS 
I l b8 r r ted  more rapidly, the body cools to  a point at w h i c h  the produc-  
tion of h e r t  Is accelef8ted and the excess it available t o  bririg the 
body tomperr ture back to normal. 

In ter ference w i t h  the  elimination o f  heat leads t o  i t s  accumklation 
md thus t o  t h e  elevation of body temperature. A s  a result ,  t t i r  per- 
son Is s i l d  to have a fever. When such a condition exists, I;. pro- 
duces a vlclour cycle In w h i c h  c c r t r l n  body processes speed it?# and 
gener r te  additional heat. Then  the b o d y  must ellmlnate not  on;y the  
normal but also the addlt lonal quantl t ies o f  heat. 

Heat produced w l t h l n  the body is  b r o u g h t  to  t h e  sur face la rge ly  by the 
bloodstream 8nd escapes to the cook  sur round ings by conducC.cn and 
rrdl8tion. I f  air movement or  a breeze st r ikes the  body, ac'd~l ional 
h0.t IS 10.t by convmctlon. H o w e v e r ,  when the temperature of t h \  s u r -  
rounding a i r  becomes equal to or rlscs above that  of the body, a l l  of 
the  heat must be lost by vaporizat ion of the moisture o r  s w s r  from 
the skin surface. As t h e  air becomes more humid (contains mor: mois- 
ture),  vapor l ta t lon  from the sk in  slows down. Thus, o n  a day  w . w n  the  
temperature Is 95 to  100°F. nitlt lrigh humid i ty  and l i t t l e  -:r no 
breeze. condltlons are ideal for the  re tent ion  of  heat w i t h ;>  the 
body. I t  IS on such a day or, more commonly, a succession nl such 
d r y s  ( 8  heat wave) tha t  medical emergencies due to  heat a re  I:l*cly to 
Occur. Such emergencies arc classif ied in three categories: heat 
cramps, heat exhaustion, a n d  heat stroke. 

HEAT CRAMPS 

Hart cramps usual ly  affect people w h o  work in hot  envlronmercs and 
pe rsp i re  a great  deal. Loss of salt from the body causes v e r y  ~ 3 i n f U l  
cramps of the  leg and abdominal muscles. Heat cramps also may t-r?sult 
from drinking iced water or other  d r inks  e i ther  too quickly or in too 
la rge a quant i ty .  

Heat Cramp Symptoms. T h e  symptoms of heat cramp are: 



. 

0 Muscle cramps in kgs and Ibdomen, 

0 P J n  accompanying the crimps. 

0 Fdntness, and. 

0 P r o f u u  perspiration. 

H..t m E- Gre ,  Remove the patient b a cool place. 
him $Ips d l iquids such 8s %atonde* OT itr ~ U i v l k n L  
u d  pmrtun b the cramped muscle, 
If then b my Indlcatkn d a more serious problem- 

HEAT EXHAUSTION 

Give 
Apply uan' 

Remove the patient b a hospital 

. .  . - Heat #h.ustkrr occurs In lndlvldurls working In hot envlrmments. urd 
".y br U S O C h t d  W~UI h a t  aa-8- kh8t u t h W S U a l  b a u s e d  by the 
paolbrg d blood In the v e s d s  d the skin. The heat k Wansported 
froa Ih. htarlor d the body b the surface by the blood. The blood 
v a s d s  the skin b.cbcm dilated and lrg. amount d blood b 
pod.d'In the skin. Thls amdltion, plus the blood pooled In the 
lower utrrnlths when rr krdlvidurl b h an upright posItim, m y  
had W n lnd.quate return d blood lp the heart and eventually b 
physical collapr~. 

Haf'Eachmmlon 3 -m.  The symptoms d heat exhaustion are: 

0 PUIS.: 

0 

e Gemrrllred weakness; 

Rapid md usually s h a l b r  breathing; 

0 hk,  clammy skin; 

0 Profuse parspiratlon; 

0, Dltrlncss; 

0 Unconsckurness; a n d  

0 Appearmnce of h8vlng f8lnted (the patlent responds bo the 
same treatment administered in cases d falntlng). 

Hemt Exhmusthm Em+- Can. Remove the patient b a coal d a c e  
and remove as much clothing as possible. Administer eo01 water, 
"Catorrde.* or I t s  equivalent. I f  porsibk, fan the patient cotitin- 
Udly lb m v e  heat by convection. but do not allow chilling or w a r -  
cdlng. Treat the patient for shock, wrd remove him to a medical 
faclllty If &ere is any indication of a mote serious problem. 

HEAT STROKE 

Heat stroke is a profound disturbance of the heat-rqulat ing =ha- 
nism, associated w i t h  high fever and collapse. Sometimes this c o r d -  
tlon results In convulsions. unconsciousness, md even death. ijirec t 

oG00302 
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exposure to  sun, poor a i r  clrculatlon, poor physical condltlon, and 
advanced age (over 40) bear d l rect ly  on the tendency to heat stroke. 
I t  Is a serlods threat to I l fe and carrles a 20% mortal l ty :ate. 
Alcohollcr arm extremely surcaptlbie. 

Heat Stroke Symptoms. The symptoms of heat stroke arc: 

Sudden onset; 

Dry, hot, and flushed skin; 

Dilated pupils; 

Ear ly loss of consciousness; 

Fu l l  and fast pulse; ..--- 

Breathing deep at  f i rst,  later shallow and even almost 
.brant; 

Muscle twltchlng, growing Into convulsions; and 

Body temperature reaching 105 to 106.F. or  higher. 

Hsat Stroke Emergency G r e .  Remember that  th is Is a t r ue  emerge'tcy. 
Trmnsportmtlon t o  a medlcal fac i l i ty  should not be delayed. Remove 
tho pat l8nt  to  a cool environment- If posslble, and remove as much 
clothlng as possible. Assure an open airway. Reduce body tempera\ure 
promptly- preferably by wrapping In a wet sheet or else by dousing the 

* body rlth water. If cold packs are rvallable. place them under  the 
arms, around the 'neck, at the ankles, or at any place where trlood 
vessels that  lie dose to  the sk in  can be cooled. Protect the patient 
from In ju ry  during convulsions, especially from tongue biting. 

AVOIDANCE OF HEAT-RELATED EMERGENCIES 

Please note that, In the case of heat cramps o r  heat exhaus;ion, 
"Catorrde" or  I ts equivalent i s  suggested as p a r t  of the treatincnt 
reglme. The reason for this type of liquid refreshment is that  ;uch 
beverages w l l l  r e t u rn  much-needed electrolytes to  the system. Wthout 
these electrolytes, body systems cannot function properly, t h c  vcby 
increasing the represented health hazard. Therefore, when pers Snnel 
are worklpg In situatlons where the ambient temperatures a n d  hur i id i ty  
are high-and especially In situations where protection Levels i t  8 ,  
and C a r c  required- the site satety off icer must: 

0 Assure that al l  employees drink plenty o f  f luids ("Cator- 
ade" o r  i ts  equivalent): 

0 Assure that frequent breaks are scheduled so overheating 
does not occur; and  

0 Revise work schedules, when necessary, to take advan-  
tage of the cooler par ts  of the day (i.e.. 5:OO a.m. to 
1:00 porn., and  6:OO p.m. to nightfall). 

3 . 



If ptotectlvo clothing must be worn, especially leve ls  A and 8 ,  the 
suggested gulddiner for ambient temperature r i d  mxlmum aearlrlg time 
per axturdon Yo: 

Maximum Iemlng Time 
Amblent Temoerrtun 1.F) Der Excurs&r ( Mlnu tcs)  

Abovo 90 ts  

as to 90 30 

10 to 85 60 * 

70 to"80 90 

60 to 70 t2O 

SO to 60 It0 

0 During a t h r m u t m  parid, cwnt ttm pulse rate for the - last 30 socundr of the f i r s t  dnutm, the 30 seconds 
of th suond mlnute, and the I.r;t 30 seconds d the third 
mlnu to. 

I f  the recovery pulse rate during tha last 30 m d t  of the i-rst 
minute b at 110 bemtsIninute or k r t  m d  the dederatkr,  between :)It 
flrst, s-d, and third minutes is 8t kar t  10 bemtsImlnute. *re 
wotk=recovety reglmc h etxep-k. I f  tht employedr rate b xtwye 
th8t ~peclfled, 8 longer rest period b required, accompanied b:.. WI 
Incrrmed Intake of fluids. 



Mallidkrodt 
Material Safety Data 
Emergency Phone Number: 311-982-5000 M l i a c k m h .  k.. kienrr hoduclc MviJon. r.0. lo r  M. MI. KY J-1. 

ISOPROPYL ALCOHOL 
p RODUCT IDENTIFICATION, 
Synonymr: 2-pmprnol; rec-pmpyl rlrohd, lsoproprnd 

Fornula CAS No.: 67434 

hldecular Weigh& 60.10 

Chemical Fornula: (CH3)2 CHOH 

Hurldour Inpcdicnlr: Nol rpplkrble. 

G 
WAk'c1SGt tU!.WU UQUR W N L  It 
W W t D  OR IbYHAUD* MFCCfS CENTRAL NERVOUS 
SYSTW. a c s u  IIuTIATI0.y. 

Keep away from hut, sparks a d  flame. 
Keep aoataincr h d .  
Ur with adqurte ventilation. 
Amid bteaching npor. 
Wash thomughly rhcr handtins 
A d d  ~ I M  with eyes, s k h  and clothing. 

If mllond, give water to drink. Induce vomiting if mcdkal help 
h not immediately milable. N m r  give anything by mouth to an 
unconscious perron. If inhaled. femme to fresh air. I f  not 
breathin& gbe anifkial resphbn. If breathing is dillicult, 
give omen. In case of contact, immediately flush skin or eyes 
with plenty of *Iter for at least U minutes. In all cues call a 
physicfan. 
SEE SE(JCI0N 5. 

DOT Hazard Class: Flammable Liquid 

- - 
Appeannce: Our, cdorlur liquid. Stabilltr: 
Odor: Rubbing rkohd. 
M u b i l i ~  lnlinitr In water. 

Stabk under odnrry conditions of use and storage. H u t  and 
mnllght cad contribute to btability. 

B6iling Pdnc 8 2 T  (1WF). 
Melting Poinl: -89'C (-1WF). , 

Vapor Density (Air- I): 2.1 
Vapor Pressurn (mm HI): 33 8 WC (We) 

spcciric ~WI(U: am 

Evlponth RNC: (n-BUAC - 1) 2.83 

N2 F l r e a n d v  

Flm, 
Flammable Uq\lM 
FlashpoinE 1TC (53T). (CcarCa cup). - 
A u t d p i t h  tempenture 39QC (7WF). 
Flammable limits in air, % by volume:' 
lek 2.0; uel: 12.0. 

Exploslon: 
A h  flash point, vapor& m h u m  arc erplmh within 
flammable limits noted a b .  Contact with strong oxidhen may 
cause flre or explosion. 

Fire Extingulshlng Medlrt 
Water spray, dty chemkrl, akohd foam, or arbon dioxide. 
Water spny may be used fo keep fire exposed cocrtrlne1-8 cool. 
Special Infonnatlonr 
In the went of a fire, r u r  lul l protective clothing and 
MOSH-approved selfcontained berthing rpparatw 4 th  fun 
bccplece opewed in the prcs~urn demand or other positive 
pressure mode. Water may be used to flush spills away fmm 
exposures a d  to dilute S p i h  to non-flammabte mixtures. vapors 
a n  flow along surfaces to distant ipith source and fluh 
back 

I 

Hazardous Dcconpositloo Products: 
To& p e s  a d  vapoa slwb 8s a&oa monoxide may bo r e l e a d  In 
a fln inrdving lsopcopyl alcohd 

Hazardous Polymerlutlaa: 
Will not occur. 

fammpatlbllitlen 
Heat, flame, strong oddirerr, acctadehyde. chlorine, ethylene 
odde, hydrogea-prlladfum combinrfh, hydmgen pemdde.sulfurie 
add comblnatbn, polurium tert-butoxide, hrpochlorouI add, 
i $ ~ ~ p l t a C ,  nitrdonn, phoqene, oleum and perrhloric add. 

ON4 Le- 

R e m  all ?gurca d ipition. Ventilate area of krk or 
spill. Clean-up personnel require proteeth clothing and 
ecpintoty plotecllon from npon. Small spills may be 
absorbed on pper towck 8 d  rnpontcd in a fume hood. Alkw 
enough time for fumes to clear hood, then i p i t e  paper in a 
suiublo bution m y  from combustible matedalr. Conuie and 
recover liquid fOt rCChm8hl when pouible. h p r  rpilb. 
and bt h e 8  an  be collected as hazardous wute a d  atomhed ' 
in a suitable RCRA rpprwcd combustion chamber, or abro~bcd 
4th vmnkulite, dvtmd, earth or Sifdl8r mlltedd for 
diSp8188 h m t d w  -te in 8 RCRA 8 p p d  fdlity. 

&sum comptianca 4 th  locll, state and federal nplalionc 

. 

NFPARatlnis: Health: I Rammrbititv: 3 Rea~Ibitv: 0 

I ISOPROPYL ALCOH' a 
Effective Da Al3-87 Superseder 09-U-85 , 
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St:CDON J ""I,b lI.yr' Illorm."on 

A. eXpoSURE I HI!ALm EFFECT'S 

'nh.l.tlon: 
M., c ..... 1nt ••• 1oft 01 .... 110M .... ........ l!IpaIu ... o"_ 
COM.Rlnd_ ...... urcoclc .1Iea. .aodud.'.)1Il ..... 01 
dlOWli ........... ICII ....... n" .. IIftCOUcIou .......... paulbl, 
d ••• h. 

Inal.tlon: 
M., cau .. dro-.'I" ..... ~ ."d d ••• h. 
0 ...... " ....... 1,.1 .. era ............ -.1.1" ..... dl ••• m., 
.Iso ... ul •. n. sin ... 1 •• b.1 daN 'or I "UmI" adul. • .bou. z.so 
..... (SAX SIx.b !d1.1oA). 

Skin Cont.ct: 
H .... , •• II",Ie'1oft oI.he .tal .ha, cal cau .. Int ••• IOII. M., 
ca .... Inkailol wII ... 111"11" ...... bu""II, .. IIII'1oa. 

I,. c..t.cta 
V.pors .. ,Inh ••• 'M .,... SpI ...... .., c.u .. lIVen 
Int ••• 1on. poIIIbll co,..1I1 bu,.. ...... ,. .. m .... 

Ch .... 1c bposUrtl 
'roIoapd _tad "," ItIft m., ClUIt .. lid 1nt ••• 1oa. dlJln .. 
~. __ ".-.tkll.., ....... 
All ..... , .. of Pre ...... ,., CoIIdlllo •• : 
,.IICNI ...... ,.. .... 1 .. ' sid .. dIIocden or .,. "..1 •• or 
Im,.lnd resplra.ory 'UllcdOft 1ft., balllOl'llUlCep'lblllO .h. 
,"ICII 01 .... """.nce. 

•• 

D, flRSTAID 

l.h.,.,lofta 
R.IIIO¥I'o , ....... Ir. "not b ........... p.rtillcial 
ruplra.Ion, IF bna ...... II ....... aM 0.,..', Cd • 
ph,... .. 
1 ..... lofta 
olw wa'lf 10 dnlt. 1 .. _ ..... Itfft," medical ... Ip IlOl Is 
Imm.dl •• I', .van .... Never aM ... ,,"In, b, mou.h 10 •• 
unconsciou. pellOft. Oc. medlcel.ll.nllon Immldl.II'" 

Skin Ixpo.urtl 
. Remcwe • .., ............ dol"'" W ........ "1"101, or mid 
....... , Iad .... r liar •• 11 ... IS .. Inu .... Oc.lllldial 
....... _ " IrrItIdoII...,. or pe ..... 

I,. ExposDrtI 
W .... .,.. wi ... ,...., oI""If.,.t 11111 IS .. 1"u' ... IRI", 
IoIftr .... .".r.,.... ...... n'. 0. ........ '''"1_ 
..... eIIa •• .,. 

C, TOXICITY DATA (RTEa, 1981) 

Oral ... LDJIt .... ".., ......... LDJIt Il 
.. ,.. ............ III LC3leaao"../lH. Mu'.11on .. r ...... 
cI.ed Aqudc1'olllcllJ ...... n..f* ICXJO.II"... 

" 
SICOON. 0ssy.,1tn., Coni", M .. " .... 

Alrbom. bponn U.'," 
.oSHA PennlalbleBxpaR .. u .. I. (peL): 
400 ppnI (IW A). 
-ACOIH n ...... UmIt v .... (TLV): 
400 ppnI (IW A); .soo ppnI (STEL), 

( 

• 

V •• tll.,... S,., •• 
A ... m 0I1oc1l ... ,or ... raI ......... ftCOfthIWI ...... be, • ......,.. ............... AI_,.. &poIun ........ Local 
................ 11 ••• ..., pnr.md bIcI_ II ca. CCllllcai 
, ........... 011'" COlI ........ , Iu IOIIIft, ..-... . 

, ... .-0111 ............................ nf.r"'" 
ACOIHdocII ................. v ..... , ... A Mllualat 
..................... most ...... edltloa. ror ....... 
' ........ 1 Rtlplra'ont (NIOSH Appro,ed) 
IF th.n. V lluelCded • rull rlClplcc. chemical cartriclp 
nspl .. ,or...,'" wo,., I ..... rat, up.o ,he m ..... um use 
concea.radollpldflld bJ .... nspIralor supplier. AlII_live., • 
• III ........ Ir lui 'acepleCllUplralOr or .Irllned hood ... ,IM 
worn. 

S" ...... tctlHl 
Wur Impervloul pratlCdve ....... lncllIdI'" boou. ps, lib 
COlt. .,.. or aMIIIII to ,.."...Itl. COIIIICt. 

I, ....... ectloes 
u .... kll .. ,ctr ...... ...,or. lua rICe IIlIetcIwMee 
....... 11'" poaIbILCoatICt ...... lhoIIhI aot ba wom .... . 
wodda ... 'Ia.............. N.It.aIa.,. ........... lid 
11*':4 .... , ...... II wort ...... 

SimON 7 S .. '1' S.,.,I.fpnnt,IM 

Protect ....... pit"" ell ..... Slo ..... coal. 4rr 
..H-wltDa.ed 1ocI.1oa, .... , 'rom .n, .ra .... re .lIenee twa ... 
... , baleU •• , Oulllcl. or dellChecll.orap II pnr.md. Sepera •• 
, ...... oddlzln' ..... rI.... ea. •• I ... n should ba bonded .... pAIIad 
ror • ....r.n 10 IWId .... Ic.,.rIIL Slonp lid ........ 1IIou1d 
... No s.ottq ...... U .. aoa..,.rtI",.". 100II lid ....... nt, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

• 
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lndividualr receiving thir inlormat 

'veney or rseurrcy. 
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NITRIC ACID, 70% 
PRODUm IDENTlFICATl ON: 

Synonjms: Aqua Fort& Azotic Acid; Nitric Acid 70% 

Formula CAS No.: 7697-31-2 

hlolccular Weight: 63.00 

Chemical Formula: HXO3 

Hazardous Ingredient% Not Applicable 

PR €CAUTIONARY MEA SURES 
DASt lU SlRONC OXIDIZEL COhTAcl WlM 

CORROSrct UQLID AND .MIST C4USC S M R L  BLX.!!S TO ALL 

I > W D .  I S W l l O N  .MAY CAUSE L b C  DAHACE 

ontm .HITEW.HAY  USE nlu. 

BODY msLz .WAY 

Do not get in eyes, on sun, or on clothing. 
Awl?! 5rcathing mist. 
Use only nith rdequate Hntilatton. 
Wash thotoughly after handling. 
Keep from contact with clothing and other combustible matcdalr 
F)o not SIOIC nur combustible maten'als. 
Storc in a tfghtly cloud container. 
Rcmcwc and mash contaminated clothing promptly. 
Dlhb substrnce is ctwificd u a POISON under the Fedcnl Clwtk 
Poison Act. 

mru if SWALLOWED. IUEMFCZ IF 

EklE RG ENCY /FI R ST AID 

In case olcontact, immediately flush skin or eyes with plenty d 
water for at luct  1J minuter Il mllowcd, DO NOT INDUCE 
V05lmSGI Give large quantities d wltcr or milk if available. 
Sever give anyhing by mouth to an unconscious petson. If inhaled, 
remove to fresh air. If not breathing, dvc artificial 
respiration. If breathing is dilficult, give orygen. In all c a s u  
tall a phyicirn. 
iEE SECTION S. 

DOT Hazard Ciru: Oxidizer 

Effective Date: 10-21-86 Supersedes 09-04-85 

-1 p bvskal Do11 

Appnnc t :  Qur, colorlur to stifilly yellow 
liquid. 

Odor: Suffocating acrid. 

Solubility Infinite in nter .  

Boiling Point: 1 Z C  (2WF) 
Melting Point: -WC (-WF) 
SpcCific anvity 1.41 
Vapor Density (Air - 1): 2-3 appmrimatcly 

Vapor P-um (mm H e  62 @ 1oy: (WP) 
Evapontion Rate: No information l o u d  

6 

2 Flmand- 

Flre: 
Not combustible, but substance b I strong oxidizer and iU hu t  
d reaction with reducing rpnu or combustibles may am 
ignition. 00 reut with metals to KICW flammable hyddgo 
pz 
Explosion: 
Reacts crpla'wly 4 t h  combustible orpnic or mdi ly oxidizable 
materials such as rkobolr, tulpcntlne, churorl, orpnk 
rcfurc, metal pwdcr, hydrogen sulfide, etc 

Firs Edlngulrblng M ~ D :  
If invohnd in a fire, UIC water spny. 

Sprclrl Infomrtlon: 
Increases the flammrbility of combustible, organic and mdily 
oxidizable mrterirlr In the evtnt d I fire, mar full 
proteak dothing and MOSH-rpprrrved sclfantaincd bmthing 
appanlus with full lacepiecc opcntcd ia the pressurn demand or 
other positive p w u r c  mode 

- - 
Stablllt).: 
Stable under ordinary conditions of use a d  storas Containen 
may bunt d e n  heated. 

Hazardous Dccomposltloo Roductr 
When hated IO dccwnporition. emits to& nitrogen oxides luma 
and hyd rgn  nitrate, Will react with water or sturn to product 
ha t  and toxic a d  conniw l u m u  

Hrurdous Polymcriutloa: 
Will not oaur. 

laeomprtlbilitlcr 
A bngenwly powrriul oxidizing #pot, concentrated nitric acid 
ir lncanptibk with mart substances, upeci.lly strong b u g  
metallic po*den, arbidy h j d q r  rullide, turpcolhc. and 
combustible o r p n k  

w t e  or caclora the uu of the wt 01 s p i ~ ~  a u - u p  
pcmnncl rbould wear protatha dothing rod respimtoty 
equipment ruitabk lor to& or comxiVa nuidr or npom. 
Small Spills flush with wltcr and a c u t n k  with l lWine 
material (ro6 uh, iime, et&). Sewcr with COCUI water. 
larger spills and kc rizer: Neutnllu with alkaline material. 
pick up with rbrorknt material (und, urth, nrmhl i tc)  and 
dtpora in I RCRA-rppnmd wutc facility or sewer the 
neutralized slurry with e.cerr water U lout ordinances allow. 
P d d e  loteed nntilation to diulptc fumu 

hpoft8ble Quantity (RQ)(CWA/CERCU) : 1000 Ibr 

Ensure rwnpliam with loah suta rod ltdenl rcguiationr 

NFPA Ratlngn Health: 3 flammrbilitv: 0 ReactMtv: 0 Other: Oxidizer 

NITRIC ACID, 70% 



” .  

NITRIC ACID, 70% 
, 

Iobrlrtloa: 
Conaivet Inhalath of npon cm cause bwlhing diffkultia 
a d  l a d  to pneumonia and pulmonaq edema. which may k but. 
Other qmpcamr may include coughlnt choking, and irritation of 
the M*C, throat, and Np in toq  I& 

Ingestloo: 
Chrroakl S n l M n g  nit& acid can cause immediate p i n  and 
burnr d the mouth. thnut, mophaw and pstrointutinal tnct. 

SlJa Caotace 
con ah^! Can uusa redncy pln, and severe rkln bum. 
m n t n t c d  solutknr causc deep ukcn and stain skln a plb 
or plla-bm color. 

Eye Coots& 
Corrorkr! Vapon IIC Imitating and may cause damage to the 
eyes Spluher may muse KHIC burnr and permanent eye d a m r e  

C b m k  Exporum 
Lang- ten clpaute to canccntnted npon may musc emion d 
teeth. b n g  term expaurrr rldocn OCNr due to the comrivs 
propcrtier d the Kid 

Pc#mr witb pre-cdrting sun dimden or cy8 disuse may be 
more suucptiblr IO the ellear of th& rubatmcc. 

Aggm*lllaa d ~ x l ~ o #  Coodltloor 

FIRSI’ND Veatllrtloa System: . A yrtcm of kcrl and/or gcncnl clhawt is recommended to keep 
emplop crp#urrr khw the Aitbme Expure Umits. Local 
exhaust ventilation b genenib preferred beaw it can contd 
the e m b h  d the contaminant a1 iy muse, p-nting 
dispcnh of it into the general work a m .  Plura refer lo the 
ACGlH document, ‘Industrial Ventilatkn, A M a n 4  of 
Reammended Practices’, most rrcrnt edition. for deuilr 

Personal Resplmtorr: (NIOSH Appmvcd) 
If the TLV b cmeded, wear I supplied air, full-facepice 
mplntor. airtined hood. or selfcontained breathing apparatus. 
Nit& rcid b an odduer and should not m e  in cantact with 
artridges a d  a n n h e n  that contain oddhble materials, such 
as wthnted charmrl. 

Slrla Rotectloo: 
W a r  impervbur pmtcahro clothing, including boots, gkwr. lab 
mat, aplon or cownllc to p m n t  skin mntrct. 

Use ch&nial rrfety e and/or I full face ahield Where 
apluhing la p0aiblsCon~a ktuer should not k w m  when 
worLing with this mrtcrial. 
qukkdmach frcilitiu in vwlr area. 

’ .Eye Protection: 

Maintain eye wuh lountain a d  
{’ 

ON 7 ~ r a d a f o ~  

1 . .  5 . .  
. .  
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Emer&rncy Phone Numbrr: J ."'·981·5000 

SULFURIC ACID 96% 
PROPUCT IDENTIFICATION; 

Synonyms: Oil of Vitriol 

Fonnula CAS No.: 7664-93-9 

Molecular We ish': 98.07 

Chemical fonnula: H1S0" 

HaurdollJ Inpedlen •• : Noc applicable. 

PRECAUTIONARY MEASURES 
DAtfGEItI COJUtOSIVL UQUID A.'fD Mist 
~USI SEVlRlIua. ... TO AU.IODY nssUl. MAY II 'AT"" 
I'SW.UJ.O\\1:D. HAJt.\ff'UL I' IrntAUo. UfIfAIAnON MAY 
~USE LUNG DA.'lAGL 

Do not act In eyc .. on Ildn, or on clolhlnl
Do not brea.he mlsl. 
Keep con.alner cloKd. 
Usc onl, wi.h Idequa.e ~n.ill"on. 
WISh 'horoushly ar.er hlndlinl-
11IilsulH.lnce I. clissined U I POISON vnder Ihe Fedenl CaIlJ.lc 
Poison Act. 

EMERGENCY/FIRST AID 

In all CISeI call I physldan. In case of contad,lmmedlatel, 
nush lkin or e,cI with plcnlJ of wa.er for ailcul lJ mlnuI ... 
If ~lIowcd, DO NOT INDUCe VOMmNGI Give Ilrae !luanll"es of 
,...Icr. Never pv. IlI1'hlna by mou.h 10 I .. vnconsclous person. tr 
Inhaled, remOllC 10 fresh Ilr. If not brel.hl"" aM: Inlnclll 
respinllon. If brea'hina Is difl1cull, live oayaen. 
SEe SEcnON .s. 
DOT Hazard Class: Corrosive Mllerill 

SEcnON I Phnlt.1 0,1. 

Appe.anncc: Colorless, oil, liquid. 

Odor: Odorteu. 

Solubility. Infinite @ ZOOc. 

Bolllni Poln.: CI. 110"C (S9O"f) 

Mellinl Polnl: CI. • ... ·C (6·f). 

Sped fie Gnvlty. 1.14 

Vlpor DensllJ (AIr-I): < 0.3 @ 15'C (77"f) .. 

Vlpor Pressure (mm Ha): I @ 146·C (lSO"F). 

evaponllon RIle: No Infonnilion found. 

SECUON Z nn .p' £glosl09 Jgrom,tlpp 

fire: . 
Noc combllJtible, bvt Ivbstlnce .. 1.11Or1 oJddizer Ind III hut 
of reldlon wllh redvcln, lacnll or combllJllbl .. ml, cause 
Ipllion. Rucll wllh IIICIt meb" re .... lnl nammable, 
potentially explollve hJdroaen pi. 

1..,lo.lon: 
Not combllJllbl .. but .ubs.ance Is a .Uon, oJddizer and III hut 
ot rcac.1on wI.h rcdudnillenll or combusllbl .. ml, cau .. 
Iptilion. 

fin Estlnl'llshlnl M.dla: . 
Dry chemical, fOim or arbon dloJdde. Wiler spn, ml, be used 10 
keep nrc elJ'O"d conulnen cool. 

Specl,I'Drona,lloD: 
In the cYClit of a nrc, wear fun protedM clothlnland 
NlOSH'lpplCMd "Ir<antllned brcathln,lppanlVl wll" (vII 
face piece opcn.ed In Ihe pressure demand or ocher poIIIMI 
pressure mode. 

~flllincktod'.lnc., S.:Icnc. ProdUCI. DI.I.IOft, P.O. 80. M. Pvl •• KY ·U061. 

SECUON .J ReactlrltJ Dill 

Sbblllty: 
Siable vnder ordlnlry condition. of use Ind •• onle. 

Hazardous DecomposltloD Products: 
ToJdc fumes of odd .. of sulfur. Willreatl wilh waler or slum 
10 produce loDe: Ind COrrolMl rum ... Rucq wi.h carbonales 10 
Jenenle carbon dlodde pi. Ind wllh cyanides Ind lulnd .. 10 

fonn poisonous hydcolea cyanide and hydco&Cn Ivlnde 
respectively. 

Hazardous PolJlllertzatloa: 
WUI not occur. 

IDcompatlbllltles: 
Wiler. b ..... orpnlc maledl~ 1111 ..... metalacetylldes, 
oJddes Ind hJddd ... luoIII oddlzlaland redudnll&cnllind 
min, other ftIclMl lubsbncea. 

SECUON 4 Lelk/Splll DlsPOyl'prong'Upp 

Dike Ind cover lcaldnl or 'PIUed liquid with dirt. 
wnnlevllle, kilty-liner or o.her Inen absorbcnL Cowr 
spill wI.h sodium blcarbonlte or soda ISh Ind mIL Cean.up 
penonnel require protective clo.hlnllnd resplnlory 
proteedoa rrom "pon and ml.1&. Neulnlbed wasle ml, be 
conb'nerized .nd dlspolcd la a RCRA appnM:d was.e dl.poul 
racUlty. FlIIIIl arca of IpHl wltll diMe soda uh soIulloa and 
discard 10 ICtWCr. 

Reportable QUln111J (It.QXCWA/CBRa.A): 1000 fb .. 

en.urc compliance wI.h local. sbl, Ind fedenl reaulatlons. 

" 
NfPA Ratings: Heal.h: 1 flammability: 0 Reactivity: 2 Other. Wiler reactive 

EfCective D .. _~~ 10-21·86 Supcrsedes 09·05·85 SULFURIC ACID 9601' 



Eflcc!i*.- Oak: 10-21-86 Supersedes 09-05-85 SULPUKlL ALAU YU'/O 

10N 5 Iter Ilh tlsrrrrd Infor mntlor( e . D  Ventllatlon System: .. 
C3A. EXPOS U R I ? / W T H  EFFEW Inlirlntlon: 
C )  
c.3 
0 lnhrlrllonr 

Inhalation produces damaglng cNecns on the mucous mcmbnncs and 
0 upper nsflntorl, Im(. May cause lung edema. Symptoms may 
FJ Include l d t a t b n  d the nose and thrort, and labored bwlhing. 

Ingesllon: 
Conorivc. Swllknuing can cause severe bum d the mouth, 
thmt, and stomach, kading to death. O n  cause sore thrort, 
cromltlng. diarrhea. 

Rem& lo fresh air. I f  n d  breath& give arllCklal 
resplntlon. Il  breathing b dlmcUfi, ghrc o w n .  f i l l  a 
fiPklrn. 

Ingesllon: 
I f  nnllowcd, DO NOT lnducc vomltlng. Ohn large quantities 
d water or milk # mlabk. CIH a physklan imrncdlalcly. 
Never gin anylhlng by mouth lo an rnamcbua penon. 

Skln Exposure: - 
In cuc d contad, Immediately mush skln with plenty d water 

' 

lor at lead IS mlnulcs while r t d n g  mntarsJnalcd clothing 
and shoes. O H  (I physkian Sun Contact: 

Conothe. Symptonir d redness, pln, ad lcvcre bum a n  ocrur. - -  
Eye Exposure: 
Wash eyes 4th  pknly d n l c r  lor at kart IS minutes, Ilftln; , 

k w r  and uppcr eyellds a r a h a l y .  Oct medk.1 attenth . 
Eye Conlack 
Conosivr. Splashes can cause blurred vision, rednew, phi and 
sewre llssuc burr. lmmcdiatcly. 

Chronlc Exposure: 
h g - l e r m  erporurc lo mhl or npon may cause damage to teeth. (RWa 19112) 

Agnrrllon of Pn-exlsllng Condlllons: 
Penons with pretrlrtlng skh dhordcn or c y  problems or 
lmpalmd mplntq lunc lh may be mom surccptibk I? the 
effects d the substance. O N 6  

On1 rat LOU): 2140 mg/kg. Inhalath OrInca PIa 
L- 18 mg/& 

Airborne Exposure Umllsz 

I mg/m3 (lWA j 
-ACOIH Thrrrhdd Umll Vola (TLV): 
1 ng/m3 (IWA). 

-OSHA Pennbribk EqtbWIe Umh (PEL.) 

A system d local and/or Fncnl exhaust Is recommended to keep 
employee erporures b e b  the Alrbomc Eqosurc Limits. Local 
exhaust ventnailon b genenlIy prelemd because It can conid 
the c r n l w h  d the contamlnanl at Its source. preventing 
dispenlon d I Into the p n c n l  vork area. Please d e r  to the 
ACOlH dotumcnt, 'Industrirl Vcntilrtlon, A Manual d 
Recommended PnctkesD, m a l  recent cdillon, lor details. 

Personal Resplrrtorr: (NIOSH Approved) 
If the TLV b cmeded a lull lactplcce chcmkal canridge 
respintor may be wrn, In gcncnl, up lo 100 ilrncs the TLV or thc 
mrlmum we mnrenlntbn specified by the mpintor supplier, 

respintor or alrllned hood may be worn. 

Skln Proleellon: 
Wear lmpcrvkus proleabe ckthlng, Including boots. glows, lab 
-1, apron or covenls lo prcwnl skln contact. 

Eye Prolecilon: 
Use rhemkal ulcly  pUks and/or a full lace shield where 

. splashing k possible.cOnt~ knscs should not be worn when 
working with thii material. 
quktdrench ladlllks In work area. 

'whkhever k krr Ahcmativcly, a supplied air lull laceplece 

Maintain eye wash lounlrln and 

Stom In a tool, drl,, ventilated stongc area with acid 
resistant Ikocr and pod dI8hJgC. Protect from physical damage. 
Keep out ddlred sunl~ght and amy from heat, water, and 
Incompatible materials. Do no( wash out contalncr and use It lor 
ocher pu'pow. When diluting, always add the r i d  lo water, neve 
add n l c r  lo the d. 

. 

I 



ecology and environment,  inc .  

HAZARD WALUATTM ff OIMICALS 

Cbaicm1 ,Yw Fuel Oil No. 2 Data 

CAS wt NOS- 
OUT -/U.N. NO. Fuel oil mi993 Job No. 

R . f e ~  t o n u l t d  (circle): 

T o x i c  ud Hrt.tdou8 Safety n-d ACCXH Others OHS 10100 
N I W C S H A  Poclat cut& Vet.chuC8fl * Met& In& Hu8rdlitw Chris ( V d .  11) 

t 

h i c r l  Rogsrtia: (Symmyra: Diesel Oil. NA1993. A S Z D 3 9 6  1 
Q\rrcd Formula varies Molecuhr Weight varies 
P h y m W  State liquid b l u b i l i t y  (%a) insoluble Bailing Pornt 340-675°F 
F l u ) ,  Point 100-136’F Vapor Pr-/Dansity NA f teezing Point N .  S . 
tp.cific Crmvity 0,879 Wor/OQr fhrnhold 0.082~~m P l d l e  L i a 1 i t s q E ~ - 7 . 5 Z  
Ineollptlbilitf.; Strong oxidizers, heat LEL-0.6% 

Bioloaical Rap. rtf..: 
TLV-TYA None specified PEl N.S. Odor Charactariatic mild oetroleum odor 
I M H  N.S. Humm N.S. Aqwtic N. S . R.t/Houac. J - s . 
but8 of Expasure Dermal absorption, inhalation 
Grtinopm possible Teratogen N.S. Mut4m N.S.. 

Hdl im R.earrd8t ion:  (Penonal protective measures) 

Impervious clothinn. neoprene nlove s apd b o o t s s  - 0  

at hinh concentrat- 

)laribrim R.carndmtionot  
OVA or HNu with 10.2 e v D r O b  for O t V a r  detection. MSA 260 for - 

DisoamaI/Wutm treatment t 
Do not burn thermal decomoosition n r o w t s  nrp w r -  

*&&*t,s wa3t.c 

H d t h  HU8td.  nd F i N t  A i d :  

Skin and mucous membrane irritant. CNS deDressant. 
Wash skin upon contact, do not induce vomiting if Ingested. 

SVlp-8: Acuter Vomiting 9 diarrhea, pulmonary edema, pneumonia, coma 
respiratory paralvsis, asphyxia ’ \  

I 
Chronic: Skin, mucous membrane, respiratory irritant, CNS depressant ’ .! 



~ __ .. _. _.!:.*7C:::::,.. .......... Vecuon 1 I","", 
ft. 1Af0naacioa 1D cia ... appUu to "octplace ape_ce cault1nq fro. procesa1nq • 
... a:fac=ucia" scodJIIJ oc b_dUA, ucl ia DOC d.a1C)DecI foc ca. populaC1on ac 1&cC).. Art.y 
, ... caUaac:i._ beyoact occ:apaCioaal espoauC.. sboald aoc be .. d.. !'b. bea aduscriAl bygi. 
pc.cti.. J.a to .ini.is. apoaace to aU c:b_icaU. 

C)-1M' ... _ &aGAt., aaiaDt.ba •• acCiDaUt •• U_aU&., uac.boplayWt •• aapbibol ... 
=oddoU,C., c:bcyaodle, c:aJ.d.aa • ..,a.a.ua dlic:at., CAS 1332-21-". 

Tn"e ••••• uc:ad&. ud ot:!a.c .. 

JIa&II ... -ceai .... t 1D.alacoc, 1D.R fW-c. co.po .. eat of ...... 01' bcate UAiAC)., and .any 
aua.c .. 

..~tTI .IIIID tlroIMITIQ' 

OS.I St'nd,ed; AY.C ........ c ape_c. - G.2 fUMUeuic c:eatiaetec Ceffec:iv. 7I8i). 

ItO" ''COP-n''''' "Pit! AY.C .... bau u,oa •• - D.l fJlMuC1lilie centi..eeer. 

'eSn '".",e."ed Meitz AY.C .... boac apo_c. - ... ate - DeS fiIMueubic cenu •• c.c, 
. Clary.oc.u. - 2 filMcaicuic ceaCiaecer, ccocido1i&. - 0.2 fib.dcubi,c cenCi •• c.r, ocbkr 

focaa - 2 alaecalcllD1c .aCiae&ec. 

Den zen 'D0IRr" 

lbon. &.a ape .. e &0 ........ lau __ ..... to iau .... til. fist of cJevelopinC) lun9 
caD_C, iac1l1d1aq ...... e11oa.. 11Ic:b iUa ..... ucl tIle1c .,.~oaa d.velop .ec & nu ....... r 
af y .... ud ac. ......uY, •• IM'Ci.... ,,1CA loD, tees upo.llce to cancer-cauaiDC) .ul)Ka • 
• ov •• c, da. to til. actiO. af ....... fiMn tcavped ia tb. lu." no l ... el or dur&c.1, 
_poaac. caD be u.ua_ &0 be free of wt ud &D,. upoa ••.• ay conccibuce co 
clevelo.... of cU....... . 

Long Ten haoar'" 

Iz'p081aC. to aaIM ... fiMcs bu __ aowa to c:aa .. &II in= ... ed cist of 4evel.opi1l9 
..... cal fora. of caa_c &Dd oeb.c cbroa1c lun, dia..... !'b ... d1 ...... usually 4.vel.0F 
-.c a aaa.c of ynz.. bat .ay appeu .. ce rapidly. Oace escabli.aAecS, Cb. disease 
beea •• 1'C000caa1vely wor ........ J.t apo_r. b .. ce&aed. Du. to Cb. lon, p.riod Cb&C .. y 
ela,s. 1IeCv.... esponc. &Dd til. • .. e of dia..... OSSA nqaic.. aedic:al .onitodng ot 
"oct.Cs ocCQp&c:i.oaaUy apo ... to .... os. !'b.re ia a •• ry lac,e lAcr .... lA tbe risk at 
MYelOpia, l""q caacer in vocker. upo... to .... 0. "bo also .. oke c:iC)ant~.s. Because 
UO.C .. CAa cau .. c:uacec" aR_pc. sboald be .ad. to ceduce upoaur. co tb. lo"ea: level 
poaaib1. &bcou,b til. laSe of e .. ,iD_ciA, collCrca1.., pc.ecU.ve equip.enc and appropriAce 
voct ,ca=1c:e.. ft. falor. of "ock.C. apoud to ... co. co follo" proper wcelt 
pr.ctices CSllc:b u sbow.ciAt ud c:b_91Jl, co c:1..u c:1.otll.. befoce le.v inC) vock) can expose 
faaily -o.ra to Ub •• o. liben broagbc boa. OIl c:1.ochiDCJ. 

-?r,.aced by til •• ac .... of !'oue Sabdaace As .. _ ... t" S.., York StUe Dep&rca.nt of a.61cb. 
ror ua ~""Cioa of th. c.c .. &lid ubc_1aC;i.ou u .. d, ... ~oaic SubseAnc •• : Bo" Toxic i: 
!'0UC- avaiJ,&Dl. fcas til •• ew Yort sea. Dep&RII ... C of SealCb.. 

• 0000307 



Aahmzaa 
u .-- e ~r I twe prrron t: L' from nose aad moan. Seek 

m e d i c a l  attention, if aecerury. 

w: 
u: 
-: Seek m e d i a l  attention. if nmss8rY. 

w u h  material C m m  skin witbout hh. l ia9  Liberr. 

W..h w i t h  water for U ~ i n u t e s .  

Remove any soiled clothing. 

seek m o d i o r l  auention. if noes-y.  

V U '  - 
-1 Several W o w  York State aqondes. rrgulate up.as of the asbeaos removal hdurrry. The 

D . p . m e n t  st Cnvironmmtal Conmrration addresses irauos of tr8nsgortauon and &spouL 
of u t e r i -  ~ ~ n u i n i n q  asbenos. The Doparuonts of tIeJlth Jnd Labor are devdopnq  
r.prrlarions for Ucen.ia9 of wntraaoc& ort i irarr ion of workers and establuhment of 
ctitori. for tr-9 and work practices la the ubestos removal iadustq. ?or DOC. 
iaforutioa, plean o n t a u  tbe appropriue u a t e  bqonq. 

-m rad: . O w  c l o d .  h o m 8 u 9 e r  Lperwaous Flutic hags h sealed rigad 
canf.iaora p r o t s e d  from pbyr ia l  &.a900 

-1 t o  r d o m  the forracioa of dust. ubestoreont.tnhg matecrals should 
k w e  doova. k f o r e  k i o 9  disturb&, with uater that c o n c a n s  a ror faaant  or werunq 
a9.W fe.q. doterqontJ. All b.nd-0g.rJt.d m d  p o u e ~ 0 p t a t . o  t d S  Whrcb BJY release 
J8b.S- IlberS in esf .u  d O l 8 A  atandud8 8 U . t  k Supplkd V i t a  l d  exhauat ysters. 

rub nations .bould bo rwdLly available. 

Do not snoko, eat. O r  drink M the work are& - 

IseAation. m c l O S P t e  md dust collection DOtbods 8hoUld be us.d. Shower& Unks a d  .Ye ..- - 
c -- 

of special Jothh9 I Gorerrll.. b u d  ~~veraaqa. gloros and foot  coverinpa), chmqe rooms 
uifb two soparate lackerr tono for scrmet ciothes M d  on. for work clotbe.) and a m e d i c a l  
sur+el l f .na  proqru. trployerr age orqd to contacc tneu rrgionrl  OSXA o f t x 8 s  tor Bote 
detailed information on the rrqufraea t s  of tho revised OSHA atanoard for  occupartonrl 
eXp08USe t o  U b r a O &  

uae an air-purUyinq 
w e  

use a 
p 0 W e C . d  a irpurifyfnq rospirrror rtth hiqb-df iaency  t 9 t e r s  o r  a rupplrd-arr r*sprrator 
operated in a contbuous-flw -do. Far lrvrl i  uu to r- use a 
8Upfli.d-air teSpiratOt witb  a f u l l  facepiece. op.raaed ut presaure demand .ode. & 

t a o p i e a ,  operated in pressure demand mode m d  equipped rith an auxfltary posltrve 
pres8ure self-contained breatrrmq apparatus. 

-1s above 2 use a supplied-air resparator vita a f u l l  

mn 98- 

Wearing p c e t ~ i v o  rqufplmt. IMO a we-mop or hiqb-effidency V~COUB to c h u b  area. Avoid 
blovinq. dcy-bru8hinq and dry-wppinq, all of which may c a s e  dust levds. ?or information on 
pr0p.r storaqe and disposal d u u t e s  containing asbeuos. contab  your rwionrl ofrrce of tee 
n.u 'lock State Department of Env ironrentrl Conservation. 

for more hforrationr 
Contaa tbe Industrial Ilygienut o r  S a f e t y  OFZlnr at  your vorkritr  OL the N e w  York S t k  
0ep.rtmenc of Rerlth. Bureau of Toxic S u b s t m a  Aaaesament. 2 Onivoraity Placer Albany, 
W . v  York l2203. 
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Site tli8torypscription and Vau8u8l reatures (80. Sampling Plan for dotailed description): 

drodpo material was tomoved form the aircrsft carrimr turninq basin and di8pos.d along tho oastorn sido of 

".evalier riold, creatioq the present point of land. 

rror 1975 t o  1977 

The disposed matorial conrists of Bay bottom sand which 

ld contain tho 8.- contamination as is fouad within thm bay redimants. 
I 

Compouad 

Location8 of Chemiea18/Wa8ter: 

Chevalier ?iold, erertinp tho pre8ent point of land. 

Dredqed sediments from Pens8cola Bay were dmpositmd alongthe oartorn lido o t  

E8tint.d 0 0 1 ~ ~ 0  of CheDkalSfla8te8: UUknOWli 

Route Acute Odor Odor  
PEWncrr. O f  gXpO8Ure SWptODS Throshold Doscription 

3 

c. I L u A u ) ~ o n  

Li8t lh8ardn by TB8k (i.e., d m  8.8pling, drilling, etc.) and number thor. 
i n  k c t i o n  0 )  

Phg8ical Ilaaard Evaluation: 

(Task numbers are cross-rmferenced 

1) Physical Survey8 - Walking along rubble W.8: 

2 )  Temmorary Ranitoziaq W.1L Ia8tallation - Uainq portablo dr i l l  rig: 

3 )  Soil  Sampling - Uaing portable drill rig: 
1 kCOIltaBh8tiOll PrOC~dute8 - V 8 h g  8OlVOntS. e 

. CbedC.1 lh8ard Evaluation: 

cadrim 0.2 rg/r xnh, Inq hoad.couqh,chills inadequate varims 

chromium 

isopropyl alcohol 

nitric acid 

mercury 

nickel 

lead 

.lWinW 

tine 

arsenic 

Note: Complete and attach a Ia8ard Evaluation Sheot tor major known contaminant. 

1 r g d  Inh, Inq none N/A N/A 

400 p01 I) m drovsinmss,head. 7.5-200 ppm rubbing .lcohol 

I) W 2 PP. corrosivo 0.3-1 ppm acrid 

0.0s .Q/D ' Znh, con, ab. vomit,cough.naus odorl.8~ odor 1 ass 

1 W/r inh, con, abs naus,vomit,diarrhe . odorloss odo rloss 

so uq/m inh, inq, con vomit, diarrhoa Io/A W A  

1s =w- inh emphysma,lotharqy U/A W A  

b inh nau8,vomit,chills N/A N/A 

0 . 5  =9/r3 inh, ing, con naus,vorit,diarrho N/A N/A 

3 



lrir Nonitorin9 (daily a l ibra t ioa  unloss otboruiso noted): 

Area . W A  C o p t  inuous 
I I 

Radiatioa &.a Uni-Rad I Continuous I 

Explosivm 0.s.s &U Ol/t.plosiwtor Continuous 

(Bxpnd i f  rcossary)  

k n t a m i n a t i o n  8ol r t ions  and ?toc.duros fo r  Equipment, Sampling Gear, mtc.: 
Tri..Uam -lL. t o  uash, t ap  vator r i u o .  isopropamol riaso. distilled w t o r  tinso, isopropanol rinso,  and 

final d i s t i l l e d  umtmr rinso. 



personael k c o n  protocol: M o t  and qlove wash - trisodium phosphato wash with clean water rinse. txpondables 

vi11 be double baqqed and drtlrred for disposal. Field personnel will take A hygienic shower, off-site, 

. *allowing each day's field vork. 

con solution Monitoring Procedures, if Applicdle: Decontamination vi11 be performed in a well-ventilated . 8 
.rea upwind of the smplinq sone. 

special Site Dquipwnt, Tacilitios. or Procedures (Sanitary Facilities and Lighting 
m s t  neet 29 CIIl 1910.120): 

All drillinq safety procedures vi11 be strictly adhored to 8s outlinod in Attachment A. 

~~ 

Site Entry Procrdurer and Spoeial Conridrrationr: E L Cor 'Buddy Syrtom" will bo employed at all timer during 

- fieldwork aetivitirs. Porsona.1 will exorcise caution in the rite vicinity and along nearby roadvayr. If above 

background radiation levels are encountered team members vi11 ovacuate the sarpling area, and contact the 

corporate health physics qroup to reassess the site. 

Work Limitations (ti- of dmy, weather conditions. etc.) apd Heat/Cold Stress R w i r e r n t s :  

All fieldwork activities vi11 be p e r f o m d  during bylight hours. 

avoid heat stress and replace fluids. 

Team members vi11 take breaks as necessary to 

Cooling vests MY be used to prevent heat SttOSS. 

~ ~- 

Qoneral Spill Control, it applicable: W/A 

Investiqation-Dorind H8tetial Disposal ti.*., expmbbles, decon waste, cuttinqs): 

1 fieldwork vamte materials will d. double baqged, drummed, labeled and transported to a designated 

location for final disposal by the Wavy. 

Sample Ilandling Procedures Includinq Protective Mar: 

During a11 handling of samples, a11 field te8m members vi11 wear surgical gloves. 

S8rple preservation with acids. 

Goggles will be worn during 

Team Hembe r Responsibility 

Team rmbers to be deterained Team L08d.r 

Site Safety Officer/Sampler 

O.ologist/Sampler 

*All entries into exclusion Lone requite Buddy Sy8t.m use. All E L E fiald staff participate in medical 
monitoring program and have completed applicable training per 29 C?R 1910.120. 
w e t s  requirements of 29 CIR 1910.134, and ANSI 288.2 (1900). 

Rerpiratory protection program 

Pago 4 of 6 



1. 

2. 

3 .  

4.  

-- 
Dr. &mad Barbison (Univ. or ?lorid.) ................. ( S o l )  221-0465 or (904) 462-3277, 3281 

Lcoloqy and LIIviroanmt, I ~ s c . ~  Satoty Mrutor  
?aul Joamaire ........................................... (716) 6844060 tottiem) 

noqiOp.1 Orti- Contact ......................IS. x i l l or . . . .  6%-2054 (-1 

Ala-, ?lorib. (Sol) 170-0263 (24 bear.) 

(716) 63S-1260 (-1 

877-1970 ( O l f i c ~ l  

Oft ic .  m u q o r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R - m . .  - 893-7245 (-1 

?a90 S of 6 



-mTLxm 

1. Tuonty-tour hour answering service: (501)  370-8263 

What t o  report:  

- State :  ‘ this is an emergency.” 

- tour  name, reqion, and s i te .  

- telephone number to reach you. 

- ‘lour locat ion.  

- Waw of  potson in jured or  exposed. 

- Nature o f  emergency. 

- Action taken. 

2. A toxicoloqis t .  (Drs. U y m n d  tlarbison o r  a ssoc ia te )  w i l t  contact you. 
ansmr inq  service .  

Repent tbe  in fo r ra t ion  given t o  the 

3. If 8 tox ico log i s t  does not  raturn your c a l l  within 1 5  r i au tos ,  call the  following persons in order u n t i l  
Contact i8 ude:  

a. 24 hou btiiw - ( t i s )  sa44940 
b. Corporate Safety Director - ?aul Jonuire  - home # (716) 655-1260 
e. A8sistant Cow.  Safety officar - Steven S h e r u n  - hone 4 (716) 688-0084 

. -  
north  t o  LUy80n Avenue. Turn l e f t  onto t l lyson  Avenue and continue t o  Tumor Street. The IUS Dispensary is 

located a t  the n o r t h m s t  corner of the  in te r sec t ion  of Clly8on Avenue and Turner Street, i n  Building 625-A. 

Saptist -pit81 - Take 0~nc.11 load (Wavy Blvd.) north t o  e x i t  the bas.. 

t o  the  eas t .  Tollow Wavy Blvd./lluy. 98 e a s t  approx. hi t o  Pace Blvd. Turn l e f t  (nor th )  on Pace Blvd.  and 

proceed approx. I d  t o  Cerv8ntas St. (flvy. 90).  Turn r i g h t  on Ceroantes/llvy. 90 and follow t h i s  rood f o r  about 

8 blocks and t u n  l e f t  fnor th)  onto I street. The hosp i ta l  is about 6 blocks north on the  l e f t .  

Navy Blvd. becomes Rwp 98 mnd curvos 

t r r g e n e y  Egress Routes t o  G o t  Off-Site Cnrqency eqress routes w i l l  bo locatod i f  erergency exit routes bocone 

blocked by construct ion,  o tc .  

Pago 6 of t 
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DRILL RIG SAFETY 

* Hard hats must be worn. 

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

* When moving a rig off the road, pay attention to obstacles in 
route of travel. Walk the intended route first. 

Have someone guide the rig driver when clearance is at 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. 

* 
* 

* 

e *  
* 

& 

* 

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. 

Make sure proper housekeeping is practiced around and on the 
rig at all times. Tools should be stored in a manner that 
permits  convenient access and provides f o r  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 f o r  slippery ground when working in the area of the rig. 

All'unattended boreholes must be properly covered. 

Do not drill during an electrical storm. 

.. 

Haintain a safe distance from the rig mechanisms during 
drive sampling and auger removal operations. 



ECOLOGY AND ENVIRONMENT. INC.. 
. STANbARD OPERATING PROCEDURES FOR 

EMERGENCIES DUE TO HEAT AND HEAT STRESS WONITORI'IC 

Fldd operations during the summer months a n  create a var le ty  at hoz- 
ards to the  employee. He81 cramps, heat exhaustlon. and b a t  stroke 
a n  be experlanced and. If not rmnedled, can threaten l i f e  or 'aealth. 
Therefore, It IS Important th8t a11 employees be able to rezbgnire 
Symptoms of these conditions and be capable of ar rest ing the problem 

quickly 8S possible. 
w 

THE EFFECTS OF HEAT 

As the result of  normal oxidation processes w l th in  the body, o pre- 
dictable amount of heat Is gmermted. I f  the heat Is I lbcrated.  as It 
Is formed, there Is no ch8nge In body temperature. I f  the neat i s  
IlbW8t.d more rapidly, the body cools to  8 point 8t which the produc-  
tion of heat Is accelerated and the excess h 8 v a i b i e  to  b r i r i g  the 
body temperature back to normal. 

Interference w i t h  the elfmlnation of h8at ieads to i t s  accumuiation 
and thus to the elevation of body temperature. As a result. tht per- 
son Ir ra id  to have 8 fever. W h e n  such a cendition exists, b i  pro- 
ducms a vlclous cyelr In wh ich  vrtrin body processes speed and  
gen8nte addl tbn8l  heat. Then the body must ellmlnate not orr:? the 
nomd but dso the 8ddltknrl quantl t ier of heat. 

Heat produd wlthln the body is brought t o  the surface large ly  by the 
bloodstream and 'escapes to  the cooler surroundlngs by conduct.=:tr and 
radiation. I f  air movement or a breeze str ikes the body, aCd4lion.l 
h e m 1  1s lost by convoctlon. However, whon tho t m p o m t u r e  of thr sur- 
rounding air becomes -UBI to or +Ires above that of the body. ail of 
the he8t must be lost by vaporltat lon of the moisture o r  sweic from 
the skln surface. As the a i r  becomes more humid (contains mor? mois- 
ture). vaporitat lon from the sk in  s lows down. Thus, on a day w.ien the 
tempcrrture Is YS to l W V ,  w i t h  high humidity 8nd l i t t le  a i r  no 
breeze, condltlons are ideal for  the retention of heat w i t h i 1  the 
body. I t  Is on such a d8y or. more  -manly, a succession nf such 
d8ys (a  heat wave] that medical emergencies due to heat are I:l:cly to 
occur. Such emergencles are classified in three categories: heat 
cramps, heat exhaurtlon, and heat stroke. 

HEAT CRAMPS 

Heat cramps usually affect people r h o  w o r k  In hot envlronmet-rs a n d  
perspire a great deal. Loss of salt from the body a u s c s  very  cainful 
cramps of the leg and abdominal muscles. Heat cramps also may resul t  
from drinking iced water or other dr inks either too qu ick ly  or  in too 
large a quantity. 

Heat .Cramp Symptoms. The symptoms of heat cramp are: 



0 Muscle cramps in legs and abdomen, 

0 Pain aceompanylng the cramps, 

0 Faintness, and 

a Profuse pt r tp l ra t ion.  

Heat Cnrnp EmarqCnCY Care. Remove the patient to a cool place. 
him rlps of llquldr such as "Catoradt" or  Its equlvalcnt. 
url pressure b tJm cramped muscle. 
If there Is any Indication of a more serious problem. 

Give 
Apply r r m -  

Remove the patient to a hospital 

HEAT EXHAUSTION 

Heat *exhaus t lon =curs In lndlvlduals working In hot  env l r  onmen ts , and 
may ba associated w i t h  h a t  cramps. Heat exhaustion Is caused by the 
pooling of blood In the vessels of the rkln. The heat Is transported 
from the Interfor of the body to the surface by the blood. The blood 
vessels In the rkln become d l l r ted and a large amount of blood Is 
pooled' in the skin. This condltlon. p lus the blood pooled In the 
lower extremlt lcr when an  lndlv ldual  b In an upright posltion, may 
lead b an Inadequate re tu rn  of blood b the hear t  and eventually bo 
physltrl collapse. 

Hart'ExhaustIon Srrnobm. The symptoms of heat exhaustion are: 

a Weak pulse: 

0 Rapid and urual ly  shallow breathing; 

0 General ked weak ness ; 

0 Pak, clammy skin; 

a Profuse perspiratlon; 

0 Di t t lnets :  

0 Unconrclousnesr; and 

0 Appearance of having fainted (the patlent responds to the 
same treatment adminis tcted in cases of fainting) . 

Heat Exhrust lon Emcrucncv Care. Remove the patient to a cool d a c e  
and remove as much do th i ng  as possible. Administer cool water, 
*Cator8de,* or Its equivalent. If porsibie. fan the patient cotltin- 
udly to remove heat by convection, but do not allow chilling or w e r -  
COOlIng. Treat  the patient for shock, and remove him to a medical 
facllfty If there 1s any indicatlon of  a more serious problem. 

HEAT STROKE 

Heat stroke Is a profound dis turbance of the heat-regulating rnacha- 
niSm, asiociated with high fever a n d  collapse. Sometimes this condi- 
t ion results in convulsions, unconsciousness, and even death. Dii-ect 
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exposure to sun, poor air  clrculatlon, poor physlcal condltion. and 
advamrd age (over 80) bear dlrectly on th. tendmncy to heat  stroke. 
I t  is a seriods t h re j t  to l i fe and carries a 20% I I I O r t d l t y  .-ate. 
Alcohollcl w e  .xtr.meiy susceptible. 

He81 Stroke Svarptanrs, fha symptoms of hc8t stroke are: 

e 

0 

0 

e 

0 

0 

8 

Sudd- onset: 

Dry, hot. and flushed skin; 

Dll8t.d  pupil^; - 
Early loss of consciousness ; 

- Ful l  and fast pulse: . - .. -- - 

rbseflt; 
Breathing deep at f irst, later shallow and w e n  aAmort 

Muscle tr l tchlng, growlng Into convulsions: 8nd 

Body te1np8rrtun reaching 105 to 106.f or higher. 

Homt Strdre Can. Reinamhr  that this b a t rue  eunergeriey. 
'trmnsportat~on to a n d ~ c s ~  fni l l ty should not b m  dm lmyed .  Rwnove 

clothing 8s possible. A n s u n  art 0p.n airway. Rad- body tamperrrure 
pramptly-prefer.bly by rr.pping In a wet sheet or else by douslng the - body wlth water. I f  cold packs are ava11.ble. place them under the 
8 M S .  8rwnd the 'neck. at the ankles, or 8t any place where blood 
verseis th8t Ik dose to the skln can be cooled. Protect the patient 
from Injury during convulsions. especially from tongue bltlng. 

AVOIDANCE OF HEAT-RELATED EMERGENCIES 

th. p8tl-t to 8 tool envIrorurmt If possible. 8rrd remove 8. much 

Pk8Se note th8t. In the case of heat cramps o r  heat exhauwion, 
.Catoradem or Its equivalent is  suggested as p a r t  of the treatment 
regime. The reason for this type of liquid refreshment is that such 
beverages will  re tu rn  much-needed dectmlytn to the system. Without 
these dactrolytes. body systems cannot function properly, thr cby 
InCreaSing the represented health h8z8rd. Therefore, when pert :rind 
are worklng In sltuatlons where the ambient temperatures and  huriidi ty  
are hlgh-and especially In rltuatlons where protection Levels h 8 ,  
8nd c are required-the site safety officer must: 

0 Assure that dl employms drink plenty of fluids ("Cator- 
.dam or i ts equivalent): 

0 Assure that frequent breaks a r t  scheduled so overheating 
does not occur; and 

e Revise w o r k  schedules. when necessary. to take advan- 
tage of the cooler parts of the day (i.e., 5:OO a.m. to 
1:OO porn., and 6:OO p.m. to nightfall). 
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If pfotect lve clothing must be worn, espscfally Levels A and  8 ,  the 
suggested guidelines for aniblerr t temperature arid maxlmum wearlrlg t h e  
p.r mxcurtlon 8ra: 

Maximum Weorlng T tme 
Ambfan t Temperature (OF) Der Excursion (Minutes) 

Above ' 90 I f  

I f  to 90 30 

no to 85 a 
60 

70 to"80 90 

60 to 70 I20 

SO to 60 160 

O m  mathod of measuring the effectiveness of employees' test- recovery 
reglmr Ir by monltorlng the heart  rate. The "Brouho guldellne" Is me 
rudl method: 

a burhg I three-mlnute period. count the pulse rate for the 
I#t 30 seconds of the f irst minute. the J& 30 seconds 
of the second minute, and the 30 seconds of the thfrd 
rnlnu trrn 

Double the auntrn 

if the recovery pulse rate during the last 30 seconds of the l '.r.st 
dnUte b 8t 110 beab/minute  or less and the deceleratlon between :lw 
fktt, rmcond. and third minuter Is at least 10 beatslrninute, ;.he 
work-recovery regime Is acrrptcbk.. I f  the employee's rate Is i i t ic*Vt 

that spedfled. a longer rest  period Is required, accompanied b:: an  
lncrrrred in take of fluids. 
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Material Safety Data 
MdIlnchrodt m.La norepr~8nlrtlona. or unrrmtla. dlbr *I 
Cplled. dmrrch.nlab(llly, ntnw lor apartkulrr p~cpoy ultb aped 10 
the Infomallon set lwch hrrrln or l o  lhr produe8 l o  vhkh the Inlomallor 
refers. Accordingly. Maltlnchrodl wHI not be mponsible lor damages 
rauttln8 r rm nse dor rrllmce upon this Inlonnrlon. 

er 'rcll Walllnckroclt p r o d d o  the informrtlon contained herein In p o d  faith but 
mrkes no rcpreicntrtion u to iu compnhmjireness or accuncy. 
Indiddual* rrcei4ng this infimnatlon must exercise their independent 
judgment in drtrnnininy iu rppmprirtrnru for r particular purpou. 

MLlliwluak. Iw.. Science hoduclr Division. P.O. Bor SI. Pads. KY JM61. Emergency Phone Number: 314-982-5000 

ISOPROPYL ALCOHOL 
PRODUCT' I D m F I  CATION; 

Synonymc 2-propand; scc-propyl alcohol; isopropanol 

Formula CAS No.: 67du) 

Molecular Weight: 60.10 

Chemical Formula: (CH3)2 CHOH 

Hurdour Ingredients: NOC applicable. 

PRECAUTIONARY MEA SURES 
W.U.\lSCI cU!.WU LlQLlD. W W N L  IC 
SWALLOWED OR I.yHALED. AFFECTS CCbYIRU. NLRVOUS 
SYSTLW. CIUSCS tm.mos. 
Keep a n y  from hut ,  rprrlcr and flame. 
Keep container dwd.  
Use with adequate ventilation. 
Avoid breathing vapor. 
Wash thoroughly after handling. 
A d d  contact with eyes. s k h  and clothing. 

EM E RG ENCY /FI RST A ID 
I f  mallond. g k  n t c r  to drink. Induce vomiting if medical help 
is not immediately available. Never g h  anything by mouth to an 
unconscious penon. I f  inhaled, remow to fresh air. If not 
breathing, give artificial respintion. If breathing is difficult, 
give oxygen. In case of contact, Immediately flush skin or eyes 
with plenty of water for at least 
physician. 
SEE SECllON 5. 

DOT Hazard Class: Flammable Liquid 

minuter In all C 8 S U  c d l 1  

SECTION1 P h m  

Appearance: Clear, colorless liquid. 

Odor: Rubbing akohol. 

Solubility: Infinite In ntcr .  

Boiling Point: 82T (1WF). 
Melting Point: d9'C (-lWF). 

Vapor Density ( A b  I): 2.1 
Vapor Pressure (mm HI): 33 Q W C  (WF) 
Enpantion h t e :  (n-WAC - 1) 2.83 
specific p i t y :  0.79 

\4 

' 

SEmoN2 FlmndEm loslon lnfonnat loq 

Fin: 
flammable Llqbld 
Flashpolnc 12T (WF). ( c l a d  cup). 
Autoipiiion tempenlure: W C  (7WF). 
flammablc limits In air, % by volume:. 
lek 2.Q ucl: 12.0. 

Explosion: 
Above Rash point, npor-air mtnurcs are explorhra within 
llammablc limits noted above. Contact with strong odduen may 
cause fire or explosion. 

Fin Extinguishing Media: 
Water spny, dry chemical, alcohol foam, or urbon dioxide. 
Water spray may be used to keep Rre expored containers cod. 

Special Information: 
In the m n t  of a fin, wear full protective clothing a d  
MOSH-approved sclf~ntained breathing apparatus with full 
facepiece opented in the pressure demand or other pithe 
pressure mode. Water may be uxd  to flush spills 8-y from 
exposures and to dilute spills lo non-flammable mixtures. Vapon 
can flow along surfaces to distant ignition source and fluh 
back. 

Stability 
Stable under ordinary renditions of use and stonp. Hut and 
sunlight can contribute lo imtability. 

Hazardous Dccomposltloa Products: 
Todc p e s  and vapors such u carbon monoxide may be relased in 
I fire inwMng isoprOprr alcohol. 

Hazardous Polpcrlzatloa: 
Will not occur. 

tncornpatlbllitlcs: 
Heat, flame, strong odduen, acctadehyde, chlorine, ethylene 
oxide, hydrogen-palladium combination, hydrogen peroxide-sulfuric 
A d  combination, potassium tert-butodde, hypochlorous acid. 
isocyanates, nitroform, phosgene, oleum and p m h b d c  add. 

Remom all W)UICCS d ipition. Ventilate a n a  of kak or 
spill. Clean-up personnel require protective clothing a d  
respintory protection from vapoa Small spills may be 
absorbed on p p c r  towels and enponted in a fame hood. Allow 
enough time for fumes to dear hood, then ignite pper in a 
suitable loation may from combustible matedrls. Contain and 
rccovec liquid for redamation d e n  pouible. Larger spills. 
and lot s t a  a n  be collCacd as bwrdous m i t e  and atomized ' 
in a suitable RCRA apprornd combustion chamber, or absorbed 
with vcnnlculite, dry sand, earth or similar material for 
disposal as hazardous waste in a RCRA apprornd facility. 

@nsure compliance with local, state and fedenl regulations. 

NFPARrntin~s: Health 1 flam- *y 3 ReactMrv: 0 

Effective Dat U-87 Supersedes 09-U-85 ISOPROPYL ALCOHt 
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e Ith Hazard lnformrtloq 

A. EXPOSURE / HEALTH EFFECIX 

Inbrlatlon: 
May cause irritation of the nose and thrort. exporue to high 
concentntians has a nrmt ic  cflect, producing sjmptoms of 
drourincu, headache, staggering, unconsciousness and possibly 
death. 

Ingestion: 
May cause dmsineu. unconsciousness, and death. 
Gastm'ntestinal pin, cnmpr, nausea, mmitlng, and diarrhea may 
also result.The single lethal dose lor a human adult - about 250 
mls (SAX Si th Edition). 

SWn Contacb 
Has a delatting action ot the sldn that can cause Irritation. May 
cause irritation with a stinging effect and burning sensation. 

Eye Contact: 
Vapon may irritate the eyer. Splashes may cause severe 
Initation. possible corneal bums and eyc damage. 

Chronic Exposure: 
Prolonged contact with sldn may cause mild irritation, dcyhg, 
cricking, or cOIIt1ct dermatitis may develop. 

Aegrcratlon of Rttxlstlng Condillons: 
Penons with prc.exlstlng skin dimden or eye problems or 
impaired rcspintov function may be more susceptible to the 
effects of the substance. 

. I  ..a. 5 

B. FIRSTAID 

lnhrla tion: 
Remove lo fresh air. If not breathin& give artificial 
respiration. I f  breathing is difficult, dvc oxygen. Call a 
physician. 

lapestton: 
Givc water to drink. Induce Mmiting ilmedical hcip not is 
immcdiaiely avrilablc Nevcr dn anfihing by mouth to an 
unconscious pcnon. Get medical attention immediately. 

Skln Exposure: 
Remove any contaminated clothing. Wash skln with soap or mild 
detergent and water lor at least 1s minutes. Get medical 
attention ilirritation develops or penisis. 

Eye Exposure: 
Wash eyer with plenty of n t e r  for at  least 1s minutes, lilting 
lower and upper eycliL  onal ally. Get medical attention 
immediately. 

>& 

C. TOX1CKY DATA (RTECS, 1982) 

On1 n t  LDJO: S840 mJlrc Skin nbbit LDU): 13 
pn/Ir& Inhalation n t  LCSO: ldooo ppm/tH. Mutation relesnces 
cited Aquatic Todcity nting TLmW IOOO-10 ppm. 

SECllON 6 O c w  I Contal  Me- 
Airborne Exposure Limits: 
-OSHA Permluible Exporure Limit (PEL): 
400 ppm WN. 
-ACGIH Threshold Umit Value (TLV): 
400 ppm P A ) ;  Joo P P ~  (SnL). 

Ventilation System: 
A system ol local and/or genenl exhaust Is recpmmended to keep 
employee exposums below the Airborne & p s u r e  Limits. toul 
erhaust ventilation is gencnlly preferred because i t  can contml 
the emiuions of the contaminant at iU SOUCCI, preventing 

ACGIH document, 'Industrial Ventilation, A Manual ol 
Recommended Practicer', mort recent edition, lor details. 

Personal Resplmton: (NIOSH Approved) 
If the TLV Is exceeded 8 full facepiece chemical cartridge 
respirator may be wrn, in genenl, up to the maximum UK 

conccntntion specified by the respirator supplier. Alternatkly, 
r supplied ai r  lull lacepiece respintor or airlined hood may be 

Skin Protection: 
Wur  lmpenious protectivz clothfng, indudlng boots, gloves, lab 

.Eye Pmtwtloa: 
Use chemlcal safety gogglu and/or a lull face shield where 
splashing h pouible.Contact lenses should not be M)m when 
wrlJng with thfs material. 
quickdrench faciliticr In wrk ares. 

. dispcnion of It into the genenl mrk a m .  PI- refer to the 

WRL 

colt, apron or earcntts to prevent skin contact. 

Maintain eyc wash fountain and 

SECI'ION 7 Stoneor- 

Prolect against physkal damage. Store in a cool, dty 
nll-vcntilated loeation, awry from 8 9  area where the fie hmrd 
may be acute. Outside or detached storage h preferred. Scpntc 
from oxidizing materials. Containen should be bonded a d  Funded 
lor tnnsfen to a d d  static sparks. Stonge and use arcas should 
be No Smoking anrs. Use non-sprklng type tools and equipment. 



m P a  no rrprarnlrllocu. or w a n m t l a ,  rlthrr express or 
rrchmtabillty. ntneu lor pertlculrr purr 
n sd lorth hrrrln or IO the prodwt IO whh 

rrlen. Accordingly. SIrUiukrodt wilt n d  k rapoulbte ror duor$rr 
raultln8 froa use o f r  rrllmr upon Ihb Iilkm~tlaa. 

4th rapect Io 
ta lormrth 

judymcnt indctenninin~ ita appmpnrtecsa for a putkulupwpow. Material Safety Data 
Kiticrgenq I'hunc Number: Jl4-9lJ2-5WJ htrlliwtnmh. Iw.. Science WWIS Dirihn. P 0. Boa M. Pwis. KY Iw)61. 

NITRIC ACID, 70% 
PRODUm IDENTIFI CATION; 
Synonyms Aqua Fort* &otic Add; Nitric Acid 709b 

Fonnula C I S  No.: 7697-37-2 

Molecular Weifit: 63.00 

Chemical Fonnula: HNOj 

Hwrdour Inpedicnlc: Not Applicable 

PRECAUTlO NARY MEA SURES 
DASCCR STRONG OXlOIZCK CO,NTACT Wl" 
OTllER .HlmuAL .MAY CAUSL nlu, 
CORROScVt UQUID A!! MISTCAUSC StVtRE BL'ICUS TO A I L  
BODY nssm .MAY DL FATAL ~t WUWER I U I L ~ I ~ .  IF 
ISHAUD. Iwuunow MAY CAUSE LUNG MWCE 

Do not get in cyy on skin, or on clothing. 
A 4 4  5rcathing mist. 
Use only with adcqurta ventilation. 
Wash thoroughly after handling. 
Keep from coatad with cloching and other combustible miterirk 
Do not store nur  combustibla m a l e h k  
Store in a tightly clorcd container. 
R e m  and wuh rocllaminaled clothing promplb. 
This substance b clurilkd u a POISON under the Fedcnl Caustic 
Poison Act. 

EM ERG ENCY /FI RST AID 
In easa of contact, immcdiateb flush skin or eyes with plenty of 
water for at leut 15 minutu. If ~llorved, DO NOT INDUCE 
VOMmSGl Giw large quantities d water or milk if milabla. 
%ever give anything by mouth to an unconscious perron. I f  inhaled, 
remow to fresh air. If not breathink l ive anificirl 
respiration. If brathing b difkult, dw orygen. In al l  c a s u  
tall I physician. 
SEE SECTION 5. 

DOT Hazard Class Oxiduer 

SECllON1 p bvdcrl Dm 

Appnncc: aur, c d o d ~ r  IO dightly )"CUOW 
liquid. 

Odor: Suffocating add 
Sotubiliry: Infinite in water. 

Boiling Poinc: 1 Z C  (ZJrF) 
Melting Point: -"c (-WF) 
Specilk Gnviy: 1.41 

Vapor Density (Ah- 1): 2-3 appmrlmatcly 

Enpontioa Rate: No infornutka round. 
Vapor PlurUm (mn HI): 62 @ (WF) ,c 

SECTION 2 Fire rad E x-o l a  rodrtiqg 

Flm: 
Not combustible, but subrunca Ls I stmng oddber and its h u t  
d rrrrtlan with reducing rpnu or combwtibkr m y  c lue  
i p i t h  Can tac t  with metats to rckua bmuubk h f l v r  
pr 
Explosloa: 
Rucu e x p l a i n l y  with comburtibbk orpnk or d i l y  oxidizable 
matedalr such u: a- tuIpcatIne, churorl, orpnk 
refuse, metal powder, hjdqca  sulfide, ctc  

Fir, Edlngubblq Medlu 
It lnvohrcd ia I fife, wa water spny. 

Increases tha flammability of combustible, orpaic and d i l y  
oddiubk matcrirb. In the weat d I lira, m r  full 
protcrtiw clothing and MOSH-rpgcwcd nU.contained breathing 
rppntur with full fKcpiccc opanted In tha prrrturc demand or 
other positive prrrturo mod& 

Spwlrl Informrtloa: 

Stabllitr: 
Stable under ordinmy conditions of w Ind stonfi Containen 
may bunt when hated 

Hrurdour Dccornposltioa Rodudr 
When hated to dcrompaith, emits lode nitmgcn onda fumu 
and hyddgn nitntr. Will rud *ith water or slum to pducc 
h u t  and tode a d  corrosive fumu 

Hrurdous Polyntcbtloo: 
Will not occur. 

locompatlbilitlrr: 
A dmgcnwly po*rrful oddidng a p t ,  coneentntcd nitrk acid 
b incompatible with most SUbsl8WU, upcctlb strong bases, 
metallic poden, arbidy h ) d g a  sulfide, tuurpcntiac, and 
comburtibk orpnicr 

ON4 Le- 

Ldrte or cncloro tha w d the leak or 411 Uua-up 
pcmnncl should wClr pmtcrth clothing and rrrpintory 
qutpment suitabk for to& or com*iuO fluids or npon 
Small Spills Rush with water and aeutnltc with rlhlina 
material (soda ash, lime, ctc). Scnr with e- water. 
h q e r  rpilb and bt sba: Ncutnlto with allulbe material, 
pkk up with rbsorbcnt mrtedal (sand, unh, nlmkul i te) and 
dirpcrs In I R C R A - a p p d  wute IrCility or Lcnr the 
ncutnltcd slurry with cxccu n t e r  if loul ordinancu allow. 
P d d e  forted nntilatiocl to dissipate fumu 

Reportabla Quantity (RQ)(CWA/CERCU) : loo0 Ibr 

PInrure complianca with kul, state and fcdcnl r c p l a t h  

NFPA Rsllngr Healtk: 3 RammrMlicv: 0 Rc#tMy: 0 Other: Oxidizer 

Efkctive Date: 10-21-86 Supersedes Os-04-85 NITRIC ACID, 70% 
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Effective . f ’-21-86 Supersedes 09-0185 
I 

lo brirtloo: 
Conahel Inhalation dnpon a n  cause bmthing difRcultia 
and lead to pneumonia and pulmonary edema, which may be fatal. 
Other #ymptowu may include coughin& choklnc and idtation d 
the nose, throat, and q h l o t y  tnct. 

Ingestloo: 
ComM Swllowing nitric acid can cause immediate p i n  and 
bums d the moulk, thmrt, esophagus md pstdntu t in r l  tnd. 

swn contact: 
Comhl O n  cause rcdney pain, and severe stin b u m  
Conccntntcd solutions cause deep ulcers and slain stin a yellow 
or ycltm-bmwn cdor. 

Eye Coatact: 
Comhel Vapon are irritating and may cause damage to the 
e- Splrrha may aura -re bum and permanent cyc damage. 

Cbmok Exporum 
b g - t e r m  exparun to conantnted npors may ause emion d 
teeth. b n g  term elpaurcd seldom Ormr due to the comk 
propertier of the Kid. 

~ m t l o o  d h d r l i n #  Condltionr 
Pcnocu with presdrting skin dbrdcn or cyc disease may be 
more swrcptiblc to the ellecU of this substance. 

IldwiLm 
Inhalation: 
Rem- to fresh air. If not -,-thing, give rrtificirl 
rrrpinlion. If breathing is dillicult, give oxygen. Call a 
phpkian. 

DO NOT INDUCE VOMITlPial Ghn large qurntitiec d 
n l e r  or milk U Milable. Nent dv8 anything by mouth to 
an unconukuc person. Oet medical attenth immediately. 

l a  cua d contact, lmmcdiatcly flush stin with plenty d w t c r  
lor at k u t  1J minuter while n d n g  contrhatcd clothing 
and thou Wash clothing before reuse. llwroughly clan rhoa  
before nwc Oet medial a t t e a t h  immediately. 

Eye Exporum 
Wash eyw with plenty d n l c r  lor at leut 1J minuter. lifting 
k n r  a d  upper eyclidr =ashally. Oet medical attention 
immediately. 

Inpntloo: 

SUO expasan 

. 

Veotilrtlon System: 
A system d hxal  rnd/or gencnl exhaust is rcrommended to keep 
cmplge crporurcs bclm the Airborne @X~OSUK Umiu. Local 
exhaust ventilatiocl is genenlly prelemd beerus4 it can control 
the e m W m  d the contaminant at  it! mm, pmenting 
dirpcnion d it into the Fnenl work area. Plure rcler lo the 
ACGIH document, ’Industrial Ventilation. A Manwl d 
Rerommcndcd Pnakcr‘, most recent edition, lor details. 

Persand Rerpirrtom (NIOSH Approved) 

mpintor. airtined hood, or sellcontained bmlhing a p p r n t u r  
Mtrk Kid ir an odducr and should not come in coatact with 
artridges and cannisters thrt contain oddbbte matedals. such 
as activated chaml. 

S U O  Rotectioo: 
W u r  impcdow protecthe dothine indudin8 boou, glows, lab 
coat, r p m  or mvcnlls to pment skin contact. 

Eye Rotectloo: 
uw chcmkrl d C t y  pggta a d o r  lull race shield wh~e 
splashing b pou ib le .h ta~  knw should not be worn when 
rorlring with this material. 
qukkdrencb facilities In work a m .  

If the TLV I8 eaeeded, v u r  a supplied air, lUll-hCepicte 

Maintain e~ wash fountain and 

-@I inromrllpg 

Keep in a tightly cloud container, stored in a mol. 
dty, ventilated a m .  Plotcct from phpkrl damage and direct 
runlight. 
mdrture. 

Isolrtc from incompltibk substances. Pmtcct lrom 

a..................... ...............................~.....* 
mRA 

. .  . .  

.. 



Mallinckrodt Mallincknnlt provider the Inlormallon contained herein In good ldth but 
maker no reprerentrtlon u lo  ltr compnheruivtnerr or accuracy. 
lndlvldualr receivlnm thin infomullon must 8XtWh8 their Ideycdent 

hfrlllmkrodl mrha norrprarnlrlknr. or rrrrmlla. rimer rrprrrr rr 
Impllrc).olmrrrhrnlrbllll~. (Itnuu tor r prr(kulrr purpose rlth rupect to 
lhr lnlormrlba Ir( forth hrrrlr or Io Ih. produd lo rhkb tho I r l rmr ik r  

Judpent In delcrmfnlng Itr appropdatencrr lor r prtkulrr purpose. rdrn. Accordingly. Sfrlthnckrdt *I11 nol k raponrlblo lor drmrgcl 
raultlng Con w d o r  rrllrncr up" ahlr Inlormallon. Nlaterial Safety Data 

Emergency Phone Number: 314-962-5OOO Mallinctmk. Inc.. Science Pduclr Division. P.O. Eor M. Paris. KY  J N 1 .  

SULFURIC ACID 96% 
PROD ID E ~ F I C A ~ O W  c3 
Synonymr Oil of Vitrid c 
Fonnulr CAS No.: 7664-9+9 CJJ 

C, 

a 

Molecular Weifit: 98.07 

Chemkal Fonnulr: H2SO4 

Hwrdouc Inqrdientr: Not applkabk. 

- 
Appunncc Cdorlur, dly IlquM. 

Odor: Worlcu. 
Solubilicr: Infinite @ WC 

Boiling Pdnl: CI. 31WC (SWF) 
Melting Pdnl: u. -14'C (6*F). 

Spcciric Onvicr: 1.04 
Vapor Dedty  ( A b  1): 03 8 2ST (VFJ 
Vapor Prcuun (mm HI): 1 q) 146'C (WF). 
@ n p o n t h  ktc No lnfomutlon found. 

2 F l r r m  

mrrt 
Not combuctlbk, but &lance b I umrg oddher and iu hu t  
of rewtbn with duclng agcnu or cocnburtibk may uuso 
lpltiorr R u a r  with mart acub rrHuing flammable, 
potcntlrliy cqlodva bflrogea pr 

S t a b l l l ~  
Stable under ordinary condition8 of use i d  rlonge. 

Hazardous Ikcomposltloo Roductm 
?ode fumu of odder d tulfur. Will react with n t c r  or 8tUm 
to produce to& and coonah fumu R U a r  with urbonatu to 
generate arbon diodde p, and with ylnMu and sulfldu to 
form poirOnour hydrogen cyanide and hydrogen rulCide 
m p c c l ~ l y .  

Haurdour Polymrrlutloo: 
. WuIwloaur. 

Iaoomprtlbllltlea 
Water, bum, orpnk matedrl, halogens, metal Kctylldu, 
oddu and hydrides, rtmg oxIdidng and reducing agcnu'rnd 
many other metin iubttalmr 

SEE SECnON S. - 
DOT Hurrd Clw Corrosive Miterid 

Effective L . 10-21-86 Supersedes 09-05-85 SULFURIC ACID 96 



Inhalollon: 
lnhrlrlion produces damaging elleas on Ihc mucous membnncs and 
upper r c s f i n l o ~  tracl. May cause lung edema. Symptoms may 
Include idlation d the nose and throat, and labored brealhlng. 

Ingesllon: 
Conorivc. Swallowing can cause severe bums d the mouth, 
throat. and stomach. leading 10 duth. Can cause lolc thmt, 
cromiting. diarrhea. 

Skln Conlncl: 
Conorbe. Symptoms d redncu, p in,  and scwre bum can occur. 

Eye Canlmcl: 
Corrosive. Splashes can cause blurred vlsiocl, redness, pain and 
scvclc tissue burns. 

Chronlc Exposure: 
Long-term cqmsurc to mist or vapors may cause damage IO teeth. 

Aggrevrtlon or Pre-exlstlng Condltlonm 
Persons with plc.crlsting skln disonlcn or e* problems or 
impalred rcspintory l u n c l h  may be more ruueptlblc IO the 
elf&ts of the subsl8ncc. 

I3dmxaD 
Inhnlntlon: 
Rem& lo l ruh  air. I f  not breathhg, give artificial 
respintion. If breathing is d i k i ,  give oxygen. Call a 
physkhn. 

Ingesllon: 
If m l b c d ,  DO NOT Induce nnnlllng. Give large quantltkr 
d water or milk I mllabk. fill a physician immediaiely. 
Ncwr glw rnylhhi  by mouth lo an unconscious p c m .  

Skln Exposure: - 
I n  case d contact, lmmcdialcly flush skin 4 t h  *cy of wakr 
for at kast 1s minulcr vhilc ~ l n o v i n g  conlaminalcd cfothln8 
and shou. fill a physkian. 

Eye Expsure: 
Wash eyes with pknty d water lor at ka r t  IS mlnutcs, lilting . 
kwcr and upper eyelids omsbnally. 011 mcdiul a t t e n t h  . 
Immediately. 

' 

c. -rOXl CITY D m  (RTECX, 1982) 

On1 nt LDUt: 2140 mg/kg. Inhalatlon Oulnca Pig 
LCW 18 mg/& 

ON 6 k u p n 1  lonnl Co ntrol 

Airborne Exposure Umltm 
9 S t l A  Pennlulble Explorum Umlt (PEL): 
1 mg/m3 WA). 
-ACGlH Threshold Umh Value cnv): 
1 mg/m3 PA) 

Venlllntlon System: 
A syslcm d local and/or p n c n l  exhaust is reconimendcd lo keep 
employee cqmsurrs below the Airborne Exposure Umits. Local 
crhaust ventilation is genenlly preferred because il can conid 
the emissions d the contamlnrnl at i ts t~urcy. preventing 
dispersion d It Into the general work m a .  Please d e r  to the 
ACGIH documcnl. eIndustrial Venlilal~on, A Manual d 
Recommended Pnctkcse, mort recent edition, lor details. 

Penonnl Resplrrlorr: (NIOSII Approved) 
Il the TLV b crceedcd I lull lacepiem chcmkal cartridge 
respirator may bc worn, In gencnl, up IO 100 t lmu the TLV or the 
maximum use cbnccnlnth specified by the respinlor supplier, 

respirator or airlined hood may be worn. 

Skln Protwllont 
Wear lmpervkus pro lcab clothing, includinl boots, glover, lab 
coat, apron or connlls to prevent skin contact. 

Eye Prolrctlon: 
Use chemical ulety goggles and/or a lull lace shield where 

. splashing is pouiblc.Conlrrl knrcs should not be worn when 
wrkingwhh lhls material. 
quickdrench lacllitles In work area. 

'.whkhevcr b ku. Abcmrtivcly. a supplied air lull lacepiece 

Mainlain eye wash lountrin and 

ON 7 Stemoren nd Smc Id Inforrnntln~ 

Stom in m d, dq, venlil8fcd stonge area 4th acid 
resistant lloon and pod dninrge. Pmlcct from physical damage. 
Keep out d direct sunlight and away from heal, water, and 
incompatible malcriak Do not wash out container and use i t  lor 
other purporu. When diluting, rlwaj~ add the add lo water, never 
add water to the add. 

..... 



Ikrk8C8 e r p o d  to 2 4 4  i a  tbe lunuficturin9 process over a five t o  tea year period a t  
1 . r ~ ~  above 10 c0rpiaia.d ot Y.8kaeUe r8pid fati-. headache vertigo. 
Lfrer d.rukr8 lar blood poessure .nd a~0u.d he8ltbm.t were r l s o  found. 

qr8p8r.d by the Baruu of Toxic Substance Assemeat, I0.U Yort Sta te  Dep.tf.ent of E e a l t h .  
?mr an ex'#aaadon of the t o m a  8ad 8bbrwi.aoru see 7 O x i C  Substances: E a r  T o x i c  i 
Toxic' available f r a  the y.U York S t a t e  Depateunt of Health,  



w: G e t  t o  f resh air. Give a r t i f i c i a l  r e sp i ra t ion  or oxygen a s  
required, Seek medical a t ten t ion ,  i f  necessary. 

u t  Remove soi led  clothing promptly. 
water fo r  a t  l e a s t  f i v e  minutes. 

-: 
a t t en t ion  . 

Wash affected area w i t h  soap and 

Wash eyes with plenty of water f o r  a t  least 1 5  minutes. Seek medical 

-: G e t  immediate medical a t ten t ion ,  

-: Non-flammable, 

s t o  Avqid: None specified. 

‘Canditian-sApaid: Heat and strong l i g h t  cause breakdown t o  poisonous 
Compounds such as  chlorinated phenols and phosgene. 

- ... -%and: Store  away from l i g h t  and beat. 

-: Use in closed systems i f  possible. Sinks, shover: and 
eyewash s t a t i o n s  should be available. Emergency water should be ava i l ab l  
i f  used out-ofdoors. 

far 
-err-: Safety glasses, d u s t  m a s k  and impervious gloves a 
clothing should be worn if contact is l ike ly .  

Ptatcctivc: F a r * l - c l s  use a self-contained b rea th i .  
apparatus wi th  a f u l l  facepiece operated i n  a pos i t ive  pressute mode o r  a 
combination Type C supplied-air resp i ra tor  w i t h  an auxi l ia ry  self-contaim 
breathing apparatus, both wi th  a full facepiece and operated i n  a posi t ivi  
ptcrsure mode. F-a.p* from a c-trd use a gas mask with a. 
organic vapor canister and a higb-efficiency particulate f i l t e r  or an 
escape self-contained breathing apparatus, * 

G e t  a l l  workers out  of sp i l l  area. 
sweep up carefu l ly  and place i n  su i t ab le  container. 
absorbed on clay or vermiculite and placed i n  a sui table  container. 
s p i l l  area w i t h  soap and water. For f i n a l  disposal contact your regional 

Wearing p ro tec t ive  clothing and equipnent 
Liquid aolut ion may be 

Scrub 

o f f i c e  of the New York S t a t e  Department of Environmental Conservation. 

0 For more information: 
Contact t h e  Indus t r ia l  Hygienist or Safety Officer a t  your worksite or t h e  
New York S ta te  Department of Eealth, Bureau of Toxic Substance Assessment, 
2 University Place, Albany, New York 12203. 



3U.m 
.larly through tbe skin t o  muse list& under inhalation. 

pfu: Ray cause p i n ,  i rr i tat ion  and barns. 

main ingtedimt bare reporredly mused budache, ~ u u a ,  vomiting, visual dirtuchnce ,  
presaacr of blood i n  the urine, .ad uacoruciop.aers. 

my be irritating i f  confined on the skin ay glover or clothinq. my k absorbed 

mian: Accidental iaqestion of priat  rmovers containinq rechylene chloride as the 

L a r r a r r r _ s  : 
S m e  sympeams as above. 
dmcrrud response t o  visual and aadicory stiwtlatioa. 
resulced i n  damage f o  rhe l i v e r .  
rcopa, 
d e f o ~ c s  in chictear. 
UUI. tumors in  r ia  and rats. 
in lnmaas i r  not kaoua, 

Prolonqed erposure ma ao.. cb.ng.s ia blood, hrllucamrions and 
b r a  10- term uposucrr have a l t o  

mst of th. effecrs uU1 disappear after exposure . 

Ubethmr wcbyleae cialorick cuses bir tb  &feces or tmocs 

m8rbylene chloride arurd g.#cic e f f . c r s  in  c e r u i a  bbcreria a d  caused brcth 
fa 1.boratory stOdies8 methylene chloride bu also been shown f a  

*?repred by the Buroau of Toxic Sub.uace Assesaaat,  llru fork State Departrent of Urutb.  
?or an explanation of the terns and abbreviatioru used. see 3 o s i c  Substances: U o v  Torrc zs 
Toxic. available from tbe Hew Yolk state Depmrtlpent of ne8Ath. 

3360318 



- t  Rmwe perron t o  f r e sh  a i r ,  Give a r t i f i c i a l  r e sp i r a t i on  or  oxygen i f  breathing 
b88 8+8ppd, SIek  ..dial a t t e n t i o n  i o l l d h t r l y .  

m: Wash wi th  lrrqe U O u l l f S  Of Urrp and V 8 t 8 r  fat  a t  le8St 3 IpbUt .8 ,  Sl+k m e d i c a l  
a t t e n t i o n  if necessary. 

m: H a a b  w i t h  water f o r  a t  h a r t  15 minuter. Seek m e d i c a l  attrntioa, 

-: v w .  Sea redial attention. 

Mu-: Gaattic lavage uith 3-A sodim bicarborute.  Prompt hcaodialyr is  if blood 
metbur01 lnrl i s  above SO -/dl or if there i s  evidence of acidosis.  Provide rout ine 
mpportive measures and 1001 0xyg.n until t h e  carboxyhemoglobin level is satisfactory 
(less than lot i n  an o t b e n i r e  heal thy p t i e n t ) .  

Gcaarllr Considered non-Clrruble,  but w i l l  burn Ln higb concentrat ions rucb u near s p i l l s  
or i n  c l o u d  spces. Ignites a t  624% (1221V). 

Lralasiantiaitsr O p t  - 64.64; lower - l L S 4  in oxygen, - 
-A=: Avoid beat; decompose8 t o  highly poiSOnOU8 W8.S (ph089atle). 

-: Avoid contact with rlluli metals (example: sodium or potas8 im)r  such 
contac t  u y  a u s e  an uplodon, nethylene chloride v i l l  corrode i ron,  stainless s t e e l  a d  
copper, espmcially a t  high temperatures and if tbe  metals are w e t .  Can is inrpemioua and 
r e s i s t a n t  t o  methylem chloride, Iaproper glower or c lo th ing  can  preveat evaporation and 
pernote skin contact. Chec& with ~ n u f a c e u r w ' s  spec i f i ca t i on  or your supervisor.  

. -: U u u s S m h b  I--'? u s e  a self-contained bteathreq apparatus  w i t h  
a full facepiece o p r r t e d  i n  8 p o s i t i v e  pressure mode or a combination Type C supplied- air 
respir8tor u i t h  8n rtuili8ry self-contained breathing apparatus,  both  with a full 
facepiecr and operated i a  a poa i t i ve  pre is imperrtiour and r e s i s t a n t  t o  methylene 
ch lor ide .  
Cbeck u i t b  ~ a n u f a c t u r  er ' s specif i a t i o n  or your rupe N iaor . 

Fa= aw d - t s z d h u  I-& uae a self-contained b r u t h i n q  q p a f a t u s  w i t h  
a f u l l  facepiece operated i n  a pos i t i ve  pressure mode or a combination Typ C supplied-ai: 
respirator with an auxiliary self-contained breathinq apparatus, both v i t h  a f u l l  
facepiece and o p r 8 t e d  i n  p o s i t i v e  pressure mode. 

use a self-contained breathing apparatus  with a f u l l  facepiece oprated in a pos i t i ve  
pr essur  e mode. 

0 

Improper glove8 or c lo th ing  a n  prevent evaporation and promote sk in  cantact.  

w: 
. F a r -  use  a gas lna8k w i t h  an 

o r q 8 n i t  V8p0r canister or an escape self-contained breathing app~ratus.  Epr fir-- i 

Get  all uotkerr out of the spill area. Rewe  all sources of combustion. Vent i la te  the 
area, 
chloride i s  e r t t e a e l y  volatile, m o s t  will evaporacr. 
o f f i c e  of the New York State Department bf Enviroraental Conservation. 

?or aore infocmationr 

If you aust rntrr t h e  areap mar procscrive clochinq and a q u i p e n t .  Since methylene 
For f i m l  disposal contact your tegicnai 

Cont8ct the Indus t r i a l  Hygienist or Safety Ott i cer  a t  your vo rks i t e  or t h e  R e v  York S t a t e  
OeparBem of  aealtb, Bureau o f  Toxic Substance Assessment, 2 University Placer Albany, 
N e w  York 12203. 



&xwtlpapisiu 4 m--P-P--l- 

The informtion in  this sheet appl ies  t o  vorkplrcll erporPre r e su l t i ng  from 
W-uf-8 .urufacturinqr s to r ing  o r  lnndliag and is not desigaed for  t h e  
population 8t large, m y  ge-rri ization beyond octop~tioaal exposures should p-  

cbr ica ls  a t  levels as low as i s  practical, 

7: tthaae t t i ch lo r id . ;  beta-trichloroethane; l,282-tricbloroethane: 

-: Deta-T, 

m: AS .II intermediate ia t h e  production of vinylidin8 chloride: a s  a solvent f o r  

made, The best industrial tygien8.pt.f t ica i s  t o  aa in ta in  concentrations o i  

0-1 t r ichlor ide;  uCI-004579; Cas 7940-5 ,  

fats# waxes, and htural  resins; and as a component of adhesives- 
* 

. 
-: noderate. Vapors are heavier thrn air  and tend t o  rink, 

-: Only s l i g h t l y  soluble; sinks, 

-2 

-: Iahrtatioa may psodoce haadache, lasdtud., d i r z b e s s r  
incoordixmtion, lau blood p r e ~ u t e ~  irregular hea r t  k a t ,  c o m a  and death frou 
respiratory arrest, -sure t o  r a p t  coacemtrationr near 2000 p p  for. 
5 minutes au8es wn+rrl nervous s y r t n  depression and anesthetic effects-  
Symptou are nasal i r r i t a t i o n ,  drowsiness and oq9ilibrirrP disturbances.  Death 
may r e su l t  f t a  U8600  ppm for 2 hoots, 

Sh: My cause i r r i t a t i o n  and cbrical  burns i f  allwed t o  r-ain on t h e  s k i n  
fo r  8 pcdonged period, Hay be absorbed through t h e  skin t o  cause oc increase 
t h e  severi ty  of  s y m p t . ~ ~  l i s t e d  above. 

m: Way cause i r r i t a t i o n ,  

-: m y  a u s e  eff .cts  ririrrr t o  those listed d e r  inhalation. Liver  
8nd k i d u y  d8mage have occnrred i n  animals, Laboratocy s t u d i e s  witb  animals 
suggests t h a t  the  probable lethal dose for bUppans i s  about 12 ounces- 

-: 

Inhalat ion ray came l i v e r  and kidney damage. 
-8. -Whether it does so in hrrpaar i s  urrknavn. 

8.8 caused cancer i n  laboratory 

-repred by the  Bureau of Toxic Subrtance A.ser=entr N.u York State  Department 0: 
IIealth, ?or an explanation o f  the terms and abbrrviatiorm used, see Yoxic  
SubrtanC88: H a w  Toric Is Toxicmr avai lab le  f r a  the M e w  York State Deparcment 
E e a l  th, 

oiX03: 9 



- 
w r  Hove t o  fresh air  and perforoir art if icial  r e sp i r a t ion  if necessary. 

g i P r  R~.o*e contamiaated clothing. 

Keep warn (( . 
Wash skin v i t h  soap or mild de te rgent  and plenty  of water 

f o r  at  le8st 15 8inutes. Seek m e d i a l  a t t e n t i o n  i f  necessary. 

m i  W8.b V i t h  V8t.S f o r  IS mfnUt88, S88k 8dia att8ntiOtI. 

m t  Do not induce v a i t i n g .  Seek m e d i c a l  a t t e n t i o n  immediately. 

-I%-: Upper - lS:fQ, lower 6.03. (High energy ign i t i on  source required.] 

-: Water foq, foam,' a r b o n  dioxide. dry chemical. - 
m - x  t i re  and uplos ion  may result from react ion w i t h  s t rong  oxid izers  such as 

peroxides and perrrag.ryte8; s t rong  caustics such u potassium hydroxide and sodium 
bydroride and ch-icllly active metals sucb u rluainm. magnesium p d e t a ,  and 
potrsrirn. 

tmes, highly toxic hydr-n chloride gas and mall amounts of phosgene and carbon 
monoxide fmes are evolved. Open flamea. velding arcs o r  other high temperature sources 
vhich induce tbetPul decorposition should k 8void.d. 

L 4 d d  u i l l  attack some forns o f  plastic. rubber and coatings.  

e a n d f t f a n a ~ w r  When decomposed by bot metals, u l t r a v i o l e t  rad ia t ion ,  acids or acid 

t Store  in a cool. dry and d8rk place. Do not s t o r e  i n  al-htm 
c o n u i r n r s .  
discrrw or  'ae8n.a. 

k easily available. 

Contaminated clothin9 sbould be placed i n  closed conta iners  u n t i l  it can i 

-8 PtWId. proper vent i la t ion .  Sinks. showers and eyeu88b s t a t i o n s  should 

be * w r  c- cant ta ls ) :  
io- clothing,  qlwts (not leather) , and face shield. Wash 

c lo th ing  k f o t e  reu8.t it u y  not  be possible t o  clean contaminated leather. 

a f u l l  facepiece 8 d  operated i n  8 p o r i t i v e  pressure mode or a combination Type C 
supplied-air resp i ra tor  v i t h  8x1 a u x i l i a r y  self- contained breathing apparatusr  both with a 
f u l l  f a n p i e c e  8nd operated i n  a pos i t i ve  pressure mode. par f i r -  riahtrna * u s e  a 
self- contained breathinq apparatus v i t h  a f u l l  facepiece operated i n  a pos i t i ve  pressure 
mode. mcs- use gaa mask providing pro tec t ion  aga inr r  organic vapors or an cscaFe 
8.1 f-contained be eatbing apprratua. 

-ivr t dr*-*dblr lw-1 'I use a self-contained breathing apparatus w i t h  

Wrrn other workers o f  spill. 
are80 
and 001. t o  safe plaCe out-of-doors. 

Con- rpat ion,  

Put on proper protective d l o t h i n g  and e q u i p c n t .  V e n t i l a t e  t h e  
HOPI vfpe or S0.k up i m o d i a t a l p  in  ab8orbent mater ial  such as vermicu l i te  or dry sand 

Contain l iqu id .  t r a n s f e r  t o  closed metal containers.  For 
dispoul, contact your region& of f i ce  of the New Yotk S ta t e  Oaparmcnt of krvirowental 

For more i n f o r u t i o n r  
C o m a  the xadusttia.3 Bygienist OL Safety Officer  a t  your vorksite or t h e  N e w  York S ta t e  
Depmrtment of Health, Bureau of Toxic Substance Assessment, 2 University Placer Albany, 
New rock 12203. 

a i 
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m k r l . t i a a r  

Stfnt  Imedia te ly  w88b w i t h  soap and water for 1 0  minuter. If i r r i t a t i o n  persists, seek 

m: w& irsudiatrfy vitb water for 15 mirratrr. 

m: Give la rge  aaounts of water t o  &WI. Do f o r a  an onconadoru p t s o n  t o  

nore p t s o n  t o  fresh air, Give a-ficial respirat ion or oxygen as rqu i red .  
-8k D.di& 8tteIltiOn 88 8000 U p88ible. 

n d i d  attention. 

preferably UI y e  doctor. 

drink. Seek medical attent ion i d 8 t d y o  

Seek immediate medial attention, 

-: lon-flmmahle and nowexplosive. Considered an oxidizing agent, 

v 
w-mr  will readily ignite Wper, wood, sulfur ,  rlrninm and plastics as w e l l  as 

any coabustible organic mterial, possibly resulting in f i re  or explosion, Will ignite 
oa COnt.6 with .-tic acid and .lcohol, 

Improper storaqe containetr. See below, - 
_ _  -: Xwp in well-ventilated, tool area aad i n  soitable (non-oxidirablel 

containers. 
Process enclosure or local exhaust venti lat ion apable o f  keepinq 

Slaks, 8 h ~ ~ 8 r S  and eyewuh s t a t ions  should b8 ,a re8dUy available, 
concentrations bel- tbe 0- 8tMd8rd. 

.. 
n 

e v r  p-r --d use a d u r t  .ad m i s t  respirator (except 
s inqla  use and quarter face .ut respirators) ,  a rupplied-air respirator or a 
self-contained breathing apparatus. --Is urn ta use a pourred 
air-purifying respirator with high-afficieny particulate f i l t e r s  or a supplied-air 
resparator operated in  continuourflow mod.. lnrcl- uu ta 3 use a powered 
air-purifyinq respirator  w i t h .  a full faeeptece and hiqb-efficienq par t icula te  f i l t e r s ,  a 
rupplied-air respirator wi th  a full facepiece or a self-contained breathinq apparatus 
v i tb  a f u l l  facepiat., l-vc&ua ta 30 
f u l l  face iece and operated in a positive pressure mode, tpt I r + c l *  n - r  tm 30  

, E d 4  use a self-contained breathing apparatus 
w i t h  a full tacepiea operated in a posit ive presture mode or a combination Typc C 
supplied- air teSpir8tOr with an auxil iary self-contained breathinq appmr8t~8~ both with a 
f u l l  facepiece and operated in a positive pressure  mode. 
hiqh-ef f i c i c n c y  part iculate f i l t e r  respirator or an escape s d f - c o n t a i n d  breathing 
apparatus. 

we a supplied-air respirator with a 

Far u s e  a 

Get a l l  wrkers 'ou t  o f  u p i l l  area. 
vermiculite, dry sand, or earth over spi l l .  P l ace  in suitable contaiaer. 
contacf yout reqionu o f f i o  of the New Yotk S ta te  Department o f  Enviroaental Coruorvatioa. 

For more info-tionr 

Wearing p r o p r  protective clothing and equ ipen t  spread 
tor  final disposal, 

Contact t h e  Indoatr ial  Bygienist or Safety Officer a t  your workrite or the New fork S ta te '  
Department o f  Eealth, Durem of Toxic Sub8tance A.8estnent, 2 University Place, Albanyr 
W c u  York 12203. 

a .  . ,  

...... I ..... ..... I n,.;n.....,,.r,t 
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m0** 

m t  m e  person t o  f r u h  air, Give artificial respir8ton u aeeded. Get m e d i a  

gctn: 

attention im8dia te ly .  - 

w r . b  arm v i t b  plenty of soap rad water. Boo*. uy contaminated clothing. 

*- 

-1 an- eyes v i th  plenty of v a t ~  for 15 miauces. S e d  m e d i d  at tent ion,  i f  necessary. 

-3 I f  person i s  conscious, give water. Seek .dial attent ion.  

p k m t  wbole blood leal levels, c i rcu la t ing  pla.r./erpehrocpte lead Ancen t ra t ion  
ratio, urine ALA, and erythrocyte protoporphyrin f luorescent  microscopy may all be useful 
b monitoring or u u s 8 i n g  lead exposure. 
calcim and penicil lamine are generally useful ia the therapy of u u t e  lead 
intorif  feation. 

Chelating agents such u d e t a t e  disodium 

-r mot colbwtible. 
oxide.. 

-: 
self-contained breathing appmrarus w i t h  a full Caapi- and operated in  posi t ive  pressure 
mde. 

If e.poaed t o  firer may release t o x i c  frrpes or suLfur and lead 

use extinguisher appropriate t o  burning material. Wben fightinq f i r e ,  uear a - 
tae.. i ve  

-3 Store' i a  an area may from heat and keep separate from potassium. 

-: q u a t .  vent i la t ion.  sinks. .howrs and eyewash s ta t ion8  should be 
provided. 

: 

c lo th ing  a t  the end of each w r k  shift. 

Er vc m: u x d  use  a supplied- air  respira tor ,  a 
self-contained bre8thinq appmratua or ifyiag resp i ra to r  with hiqh-e: f ic iency 
p a r t i c u l a t e  f f l t e r .  
i n  continuou8 flou .ode or a -red air- purifyiaq resp i ra to r  w i t h  high eff ic iency 
parti-ate f i l t e r s .  -01s en 2 IpoLp3 use any o f  t h e  above w i t b  a f u l l  
facepiece. per I-*'* lxa e9 5 0  @ use a Type C supplied- air respira tor  operated in  a 
pos i t ive  pressure made. c supplied-air r esp i ra to r  
w i t h  a f y l l  f a e e p i e a  0p.rat.d in  a poartiv) pressure -de. 
Luasfm or m use a self- contained breathmq apparatus 
w i t b  full Lacepiece opratod i n  a p o s i t i v r p r e r s u r e  #de or  a coabinrtion Type C 
s u e p l i d - a i r  r esp i ra to r  w i t h  an auxiliary aelf-contrined broathinq a p p r a t u s I  both w i t h  a 
f u l l  f a c e p i e n  and opr8t .d  i n  a positive pressure mode. Ear cap- a r- 
p11. u s e  a resp i ra to r  witb haqh-.fficiency par t i cu la te  f i l t e r s  or  an escape self- contained 
breathing apprratus. 

use a rupplred-air respira tor  operated 

Ear 1-veIq tm to 100 ms& 3 use a 
par l e v e l *  a r w r r  tbM, 

8-4: lo eating,  drinkinq. or snoking ia areas where the dusts or  fumes of lead or 
it8 compounds are present. 

G e t  all wrltrrs out  of sp i l l  area. Put on necessary pro tec t ive  equiprent including 
respira tors .  If s p i l l  is a so lu t ion  cover w i t h  absorbent and shovel into suitable container.  
I f  s p i l l  is i n  -der form. *.cum whenever possible t o  avoid ra is inq d u s t  by Netping or 
blouinq. Place i n  s u i t a b l e  o n t a i n e r .  For f i n a l  dispoaal cnntaez your reqionrl o f f i c e  of t h e  
H e w  York Stat. Department of Environmental Conservation. 

ror more Infomat ion,  

a 
Contact the  Industrial  Rygienit t  or Safety Officer a t  your uorks i t e  or  the New York S t a t e  
Department of  Re.lth. Bureau of  roxic Substance ksessmenfr  2 University Place, Albany, 
Neu York 12203. 
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fiercurv (tnctallf  

Inh8l8tiOn: Got to f r e s h  air. Give artificial r e s p i r a t i o n  if breathing has stopped. Give oxygen 

jyn: Remove my l i q u f d  soaked clothing.  Wash 8ffected area with s a p  and water. G e t  m e d i c a l  

-: 

m: S..k .did a t t en t ion .  

0 Fa m h o  
,a,gi&-dim b i a r b o f m t r ,  
i n  oU. 

if brmthing i s  d i f f i c u l t .  

a t t e n t i o n  t i  .n-sury. 

a n t a e  lemea should not be worn vhen working with t h i s  material. 

Seep w a r m  and a t  reat. Get m e d i d  a t t e n t i o n  immediately. 

I d i a t e l y  wash eyes with large amounts of water. G e t  medical a t t e n t i o n  immediately. 

Cut r ic  lavaqe with 58 s o l u t i o n  of sodium fo r r r ld rhpde  SdfO&dte  or 2-56 
minister  w (dimercaprol) intramuscularly as a 101 r d u t i o  

Urine mercury determination m8y be useful a s  an index o f  absorption. 

-r Hot flammable. - 
m r  ta u t  Reacts with nitrates, ch lo ra tes ,  bot s u l f u r i c  acid ,  ammonia gas, acetylenes ,  

alkalies and dry bromine. 

t inhalation.  
?a m t  0e.t will a p e d  up t h e  rate of evapor8tionv i n e r u s i n g  r i s k  due t o  - 

- -: store i a  well -vent i la ted areae i a  small amounts, in closed polyethylene 
bot- es 

P r w i d e  adequate v e n t i l a t i o n  in both koraqe ' t anks  and vork are81 and - enc lose  o p r r t i o r u  where pouible. Eyeuash s t a t i o n s ,  tbavers and s i n k s  should be a v a i l a b l e .  
Prorid. s e p r a t 8  storage fo r  work' and street clothes.  
mercucy or have crulu and apces. 

: Weal 
full body wcrk c l o t h e s  with a minim- of seamsr no p l e a t s  or cuffa ,  made from a materra l  t h & t  
w i l l  not readily absorb mercury. Also uear p ro tec t ive  shoes, or shoe coversr  rubber gloves  anc 
goqgles i f  there is any d8ng.r of splashing. Clothing, shoes, gloves and goqqles should be 
changed or  washed b u y .  Laundering should be provided by t h e  employer. 

se l f- con ta ined  bC8AChing apparatus  or a chemic81 cartrid res i r a t o r  w i t h  c a r t r i d q e r  p r o v i t i q  
p ro t . c t ion  aga ins t  mercury vapors. 
op.rat8d i n  continuous-flow mode or a powered a i r - fu r i fy ing  r e s p i r a t o r  providing p ro tec t ion  
against mercury wapors. &r I-veJ- ue to use  any of t h e  above v i t h  a f u l l  
facepi8ce or a g.s mask v i t h  a c a n i s t e r  providing p ro tec t ion  agains t  mercury vapors. rpL 

W . L !  use a T ~ F C  c supplied- air r esp i ra to r  operated i n  a pos i t ive  pressure  
rode. -,-- at Wkapvn A$&DS u s e  a self- contained breathing 
a p p . t a t u s  v i t h  a f u l l  facepiece operated i n  a pos i t ive  pressure  mode or a combination T y p  C 
SWpli8d-air reSpitatOr v i t h  an a u x i l i a r y  se l f -contr ined breAthhg appnratus,  both with a ful?. 
f8C8pi8ce and operated i n  a p o s i t i v e  prersurc  mode. par e--- arm use c 
W S  mask v i t h  a unis ter  p r w i d i n g  p ro tec t ion  aqains t  mercury vapors or an rscap 
se l f- con ta ined  breathing appaC8tUS. 
aq8in.t mercury v8pors or an escape re1 f-contained breathing appr r r tus .  

t l o o r i n g  should not be able t o  abaorb 

Pratcafva: I-*'- Im pa 0 - 3  m u m  3 u s e  a supplied-air r e s p i r a t ~ r ,  a 

a r  I-ve1- uo ta ULgJ use a supNied-aic respr ra to r  

plr: 

u s e  a 98s M S k  providing p ro tec t ion  

C a t  all wtkerr out  of spill area. 
with an i n d u s t r i a l  *.CUIID c leencr  v i t h  a charcoal f i l t e r  t o  absorb mercury vagor. 
spilled i n  cracks e w e r  v i t h  z inc  dus t  t o  form an amalgamr or cover v th  c a l c i u m  polysulf ide  v i t h  
excess s u l f u r .  
oncentra t ions .  
p n d i n q  ramoval. 
of a v i r o n m e n t a l  Conservation. 

For mor e inf orra t ion:  
Contact t h e  1ndurtri . l  Hygienist or Safety  Off icer  a t  your uorks i t e  or t h e  New York State 
Department of Health, Bureau of Toric Substance Assessment, 2 University Place, Albany, New 
York 12203. 

Wearing p ro tec t ive  quiplaent  and c lo th ing ,  c l e r n  up the  s p i l l  
Pot mercury 

Do not w e e p  or use compressed a i r  t o  blow mercury d r o p l e t s  as it can increase  a&r 
.store Wnt8miMted or waste mercury in  t i q h t l y  covered or vapor-proof conta in  
For f i n a l  disposal con tac t  your regional o f f i c e  of t h e  New York S t a t e  D e p a r i r n t  
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Section 3.0 - Project Summary 

Vork Plan Group: C 
S i t e  100.: 2 
S i t e  Name: Waterfront Sediments 
S i t e  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 ENu/OVA Surface Emission Survey - Asbestos Survey (in Rubble) 
Radiation Survey - Hydrologic Assessment - 

Geophysical Survey (check all that apply).: 
- Electromagnetic Conductivity: - Ground Penetrating Radar 

EU-34 - EM-31 - 
- Uagne tome try 

Seismic Refraction 
- Seismic Reflec,tion 
- 

- Very Low Frequency 

Analytical Screening (check all that apply): 
- Field Analyses: 
- Soil Headspace Analyses: Planned Number of Samples - 
- Soil Gas Analyses : Planned Number of Samples - - Laboratory Analyses: 

PLMNBD " B B R  OF SAXPLBS CATEGORIES OF ANALYSES 
Surface Water - - Volatile Organic Compounds 
Sedirnen t - - Polynuclear Aromatic Hydrocarbons 
Soil 
Groundvater - - Organophosphorus Pesticides 
Duplicates - - Chlorinated Herbicides 
Trip Blanks - - Carbamates 
Field Blanks - - Pesticides/Polychlorinated Biphenyls 
Rinsate Blanks - 
0 ther 

Phenols - - 

- Total Recoverable Hydrocarbons 
He t als 

- Gross Alpha 
- - 
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?hue II - Qurcterirrtian 

PLU@lEORMBEBOFSLVIPLES 
9 

0 
*- Duplica t w - 

sedinnt 07 Trip Blanks  - 
Surface Water - Air 

Field Blanks 4 soil 
Groundvater - Faun8 - U m t e  Blanks 4 

Biom: - 
- Flora - - 01 MAL= 

- X Purgeable Aromatics - X Pesticides 
- X Purgeable Halocarbons - X Polychlorinated Biphenyls - X Baselt4eutt.l Bxtrrctables - X Total Recoverable Hydrocarbons 
- X Acid Bxtractablw - x net& 
- Polynuclemr Aromatic Hydrocarbons - X Cyanide 

Additional analytical categories are identified belov: 

Gross Alpha - 
X Total Organic Carbon 
- Hardness (vater only) 
- X Alkalinity 
- Total Suspended Solids 

(vater only) 
- X Total Kjcldahl Nitrogen 
- Ammonia Nitrogen 
- Orthophosphate Phosphorus 
- Dissolved Oxygen (in field) 
- 5-day Biological Oxygen Demand 
- Chemical Oxygen Demand 

- 
- Pa 

Percent Hoisture - 
X Grain Size 
- BTU Content 
- Ash Content 

Total Ealogens 
Sulfur 
Igni tabili ty 
Cation Exchange Capacity 

- 

- 
- 
- 
- 
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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: 

Si te-specific designated personnel and their responsibilities 

t Site Hanage!r: 
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 Heasurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. Detection limits for screening and 

quantitative analyses are presented in Section 9.0 of the GQAPP. 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. All analytes (including field parameters), sample 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifies any modifications to the 
accuracy (A), precision (P), completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GQAPP sections. 

Procedures 
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Amlytc M i 8  Methodlb. A P C DL ++ 

L.bor8tory Analyses 

TCLBWS 
TCL Pesticides L PCBs 
Total Recoverable 
Eydrocarbons 

net&: 

Aluminua 
batimony 
Arsenic 
cadmium 
Chromium 
-PP= 
L a d  
nercury 
Rickel 
Silver 
Tin 
2inc 

Cyanide 
.roc 
Total Kjeldahl Ritrogen 
a n i 8  
Grain Size 

S 
S 

S 

S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

S 
S 
S 
S 
S 

BPA 8270 N/H N/H N/H 0.5- 
BPA 8080 N/H N/H N/H 0.01-0.05 

BPA 418.1 N/H N/H N/lf N/H 

BPA 200.7 
P A  204.2 
BPA 206.2 
BPA 213.2 
E M 200.7 
BPA 200.7 
EPA 239.2, 
EPA 245.5 
EPA 200.7 
EPA 272.2 
EPA 200.7 
BPA 200.7 

N/H 
N/W 
N/H 
N/H 
#/n 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N A  

sp 9010 N/H 
BPA 4lS.1 N/H 
BPA 351.3 N/H 
EPA 3SO.2 N/M 
LLsrn 194422 N/M 

N/H N/H 
N/H N/W 
Rm N/H 
#/I! N/H 
R/H N/W 
N/M N/H 
N/H N/H 
N/M N/H 
#/H N/H 
NlH N/H 
N/H N/H 
N/M N/H 

N/H N/H 
N/H N/H 

N/M N/H 
N/H N/H 

w n  N/H 

10 
1.0 
1.0 
0.05 
1.0 
1.0 
1.0 
0.01 
1.0 
0.05 
10 

loo - a 
1.0 

100 
1.0 
0.6 

* Cold-vapor furnace wthod, larger s u p l e  size vi11 be used to achieve 
detection liai ts. 

* 
-14 dry veight, maxima detection limit required actual liaits MY 
be lover. 

Haximum detection liait required for PAE, see CQAPP for all other 
detection limits. 

+++ 
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Section 6.0 - Fieldvork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Hodifications 

Section 7.0 - Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Uodifications tq these procedures are described below: 

No Modifications 

' Section 8.0 - Calibration Procedures aud Frequency 

Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. Uodifications to these procedures are described below: 

No Uodifications 

Section 9.0 - Analytical Procedures 
Screening and quantitative analytical procedures are presented in Section 9.0 
of the GQAPP. Site-specific accuracy, precision, completeness, and detection 
limit criteria are presented in Section 5.0 of this SQAPP. Uodifications to 
any other of the analytical procedures are described below: 

Marine sediments vi11 be collected and analyzed following the 
methods outlined in the Florida Department of Environmental 
Regulation's Estuarine Chemical Handbook (1987). 
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To Be Determined 

OG00327 

- 

Section 10.0 - ht8 Reduction, Validation, d Reporting 
Data reduction, validation, and reporting procedures are presented in Section 
10.0 of the GOAPP. Hodifications to these procedures are described below: 

No llodifications 

Saction 11.0 - Intend. audit7 cantrol ChaCLs 

. 

Internal quality control check procedures are presented in Section 11.0 of the 
GQAPP. Hodifications to these procedures are describad below: 

No )todifications 

section 12.0 - Perforrncc ud -tu &dim m 
Pcrfor8anct and system audit procedures are presented in  Section 12.0 of the 
W P .  Specific audits planned for this  site investigation are listed belov: 

Audit Type PrapeacylD.ta Description 



GroupISite Nos.: C/14 
D.S.P.A. Site Name: 

Revision No.: 0 
Date: 4-24-89 
Page No. : 10 of 11 

Section 13-0 - Preventive Maintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 
t 

Section 14.0 - Procedures Used to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GQAPP. 
are described below: 

Modifications to these procedures 

No Modifications 

Section l5-0 - Corrective Action 
Corrective action procedures are presented in Section 15.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Hodifications 

Section 16.0 - Quality Assurance Reports 

Quality assurance report procedures are presented in Section 16.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 
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Personnel assigned to this site investigation vhost biographies do not appear 
in the GQAPP are listed belov; biographies for these site personnel are 

presented on the folloving pages. 

To Be Determined * 
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Section 6.0 - Fieldwork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GOAPP. 
Modifications to these procedures are described below: 

No Hodifications 

Section 7.0 - Sample Custody 
Sample custody procedures are presented in Section 7.0 of the GOAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 8.0 - Calibration Procedures and Frequency 

Calibration procedures and'frequency are presented in Section 8.0 of the 
GOAPP. Modifications to these procedures are described below: 

No Modifications 

Section 9.0 - Analytical Procedures 
- 

Screening and quantitative analytical procedures are presented in Section 9.0 
of the GOAPP. Si te-specif ic accuracy , precision, completeness and de tec t ion 
limit criteria are presented in Section 5.0 of this SQAPP. 
any other of the analytical procedures are described below: 

HodiEications to 

- .. .. 
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Sectioa 10.0 - Data Reductium, Validation, a d  Report- 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 of the GOISPP. Modifications to these procedures are described belov: 

No Modifications 
- 

sectian 11.0 - Intcrrral oltdlity control Qcclu 

Intend quality control check procedures are presented in Section 11.0 of the 
GQAPP. Hdifications to these procedures are described belov: 

. 
NO nodifiations 

section 12.0 - Perforran .nd system AIMiit8 

Performance and systa audit procedures are presented in Section 12.0 of the 
GQAPP. Specific audits planned for this site investigation are listed belov: 

Audit Type Pnqwaclr/DPte Ducr ip  tion 

To Be Determined 
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Aaalytc Hedia Method No. A P C DL 

Laboratory screening Analyses* 

Volatile Organic Compounds 
Polynuclear ArOM t i c 
Hydrociwbons 

Pesticides 
Polychlorinated Biphenyls 
To tal Recoverable 

Eydrocarbons 
Arsenic 
cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Laboratory Analyses 

Volatile Ealogenated 
Hydrocarbons 

Volbtile Aromatic 
Eydrocarbons 

TCL Purgeables + xylene 
TCLBNAS 
TCL Pesticides & PCBs 
Total Recoverable 
Eydrocarbons 

TCL Metals: 
Aluminum 
Antimony 
Arsenic ’ 

Barium 
Beryllium 
Boron 
Cadmi urn 
calcium 
Chromi urn 
Cobalt 
Copper 

. Iron 
Lead 
Hagnesium 
Hanganese 
Mercury 

s/w 
SIW 
SIW 
s/w 

s/w 
SIW 
s/u 
s/w 
s/u 
s/v 
s/w 
s/w 
s/u 

s/w 

SIW 
s/w 
SIU 
SIW 

S/V 

s/u 
SIW 
s/w 
SIW 
s/w 
s/u 
s/w 
s/u 
s/w 
s/u 
s/w 
s/w 
s/w 
s/u 
s/w 
SIW 

€PA 8010/601 

EPA 8020/602 

EPA 82701625 
EPA a2401624 

EPA 808016oa 

EPA 418.1 

EPA 6010/200.7 
EPA 6010/200.7 
EPA 70601206.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
€PA 6010/200.7 
EPA 6010/200.7 
EPA 71211239.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 74711245.1 

N/M N/M N/H N/H 

N/M N/M N/H N/M 
N/M N/H N/H N/H 
N/M N/H N/M N/H 

. N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/M 
N/H N/H N/H N/H 
N/kl N l H  N/H N/H 
N/H N/H N/H N/H 
N/H N/M N/H N/H 
N/M N/M N/H N/H 

. 

N/M I N/M 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/M N/H 
N/H N/M. N/H N/M 

N/H N/M N/H N/M 

N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
N/H 
N/M 
N/H 
N/M 
N/H 
N/H 
N/H 
N/M 
N/H 
N/H. 

N/H 
N/M 
N/H 
N/H 
N/H 
N/M 
N/H 
NIM 
N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
N I 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/M 
N/M N/M 
NIM N/H 
N/H N/H 
N/N N/H 
N/M N/H 
N/H NIH 
N/M N/H 
N/H N/H 
N/H N/H 
N/H N/M 



Nickel 
selenium 
Silver 
sodiun 
Thllipr 
V d i u m  # 

Zinc 

Cy.nide 
Toc 
EUdZt8SS 
rlrrlini ty 
Total Suspended Solids 
Total Kj eldahI Nitrogen 
Nitrogen-Amonia 
Orthophosphate Phyphorus 
5-d.y Biological Oxygen 

Chemical Oxygen Jhmand 
PR 
Percent Hoisture 
G r a i n  Size 
BTU Content 
Ash Content 
Total Halogens 

Daauld 

Sulfur 
Igai tabili ty 
Cation Exchange Capacity 

Field Parameters 

Pa 
Specific Conductance 
Temperature 
Disslolved Oxygen 

S/V BPA 6010/200.7 
S/V EPA 7740/270.2 
S/V EPA 6010/200.7 
S N  BPA 6010/200.7 
S/V =A 7041/279.2 
SIV  BPA 6010/200.7 
SIV  ' EPA 6010/200.7 

SIV 
W W  
P 
W 
w 
SIP 
S/V 
s/w 

V 
V 
W 
S 
S 
S 
S 
S 

S 
S/V 
S 

V 
V 
V 
V 

BPA 9010/333.2 
EPA 9060/415.1 
EPi 130.2 
=A 310.1 
EPA 160.2 
RPA 351.3 
EPA 350.2 
BPA 365.2 

sn 307 
EPA 410.4 
EPA 150.1 
ASl'M D-221640 
ASTH D-422-63 
AsTn D-2019-77 
m D-482 
AsT?l D-808-81 
BPA 32S.3 
ASTH D-129-64 
EPA 1010 
RPA 9081 

Field 
F i e l d  
Field 
EPA 360.1 

N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H NIH N/H 
N/H N/H 'N/H 

N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H R/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 

N/M N/H Nil!  
Nil4 N/H N/H 
N/I( N/H N l H  
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/U 
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/ll 
N/H 

N/H 
N/H 

R/H N/H N/H N/H 
NlH N l H  N/H N/H 
N/H N l H  N/H N/H 
N/H N/H N/H NIX 
Nil4 N/H N/H N/H 

N l H .  N/H N/H N/H 
N/H N/H N/H N/W 
N/H N/H N/H N/H 
N/H N/H N/H N/H 

Notes: S . = Soil d / o r  sediment 
V 
R/W I No Wodificrtions froa CMpP 

= Groundvater andlor surface vater 

With the exception of Tot81 Recoverable Hydrocarbons and Gross Alpha, the 
laboratory screening aaalyses do not have EPA method nurbers. 
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Section 3.0 - Project S u m a r y  (Continued) 

Phase XI - Characterization 
PLANNED " B B R  OF SAMPLES 

3 Surface Water - Air - Duplicates - 
Biota: Trip Blanks - 2 Sediment 

Soil 32 Flora - Field Blanks - 2 
Croundwa t er - Fauna - 

- 
Rinsate Blanks 2 - 

CATmaIcms OF ANALYSBS 
X Pesticides - X Purgeable Aromatics - - X Purgeable Iialocarbons - X Polychlorinated Biphenyls 

- X Base/Ncutral Extractables - X Total Recoverable fiydrocarbons 

- Polynuclear Aromatic Eydrocarbons - X Cyanide 
X Metals - X Acid Extractables - 

Additional analytical categories are identified below: 

- Gross Alpha 
- X Total Organic Carbon 
- Hardness (water only) 
- X Alkalinity 
- Total Suspended Solids 

(water only) 
- X Total Kjeldahl Nitrogen 
- Ammonia Nitrogen 
- Orthophosphate Phosphorus 
- Dissolved Oxygen (in field) 
- Sday Biological Oxygen Demand 
- Chemical Oxygen Demand 

7 x PI 
- St Percent Moisture 
X Grain Size 
- X BTU Content 
- X Ash Content 
- X Total Halogens 

- X Igni tabi l i  ty 
- X Cation Exchange Capacity 

- 

X Sulfur - 



The overall organizational structure for this site is discussed in Section 4.0 
of the GQapP. 
are listed below: 

Site-specific designated personnel rad their responsibilities 

Site Manager: 

Te8m/Tdc frd.?r(s): To Be Determined 
P i d d  Support Persoonel: 

* 

Biographies for those personnel listed above vhich are not included in the 
COIIPP are included in Appendix A of this document. 

Sactiam 5.0 - WQC Objectives for lkmmment D.t. 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. Detection'linits for screening and 
qurntitative analyses are presented in Section 9.0 of the GQAPP. Procedures 
usd to assess data accuracy, precision, rad completeness are presented in 
Section 14.0 of the GOLLPP. All d y t e s  (including field parametus), sample 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, vhich also identifies m y  modifications to the 
accuracy (A), precision (PI, completeness (C), and detection limit (DL) 
criteria specifid in the above-referenced GobpP sections. 



\ 

* 
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work P l a n  Croup: C 
Site Ik.: 14 
Site kw: 

Site beriptioat 
Dredge Spoil Fill Area 

A complete site description aad history are presented in 
Sections 2.0 and 3.0 of tbe attached vork plan. 

phan I - P i d d  Scracni- 
. Physical Survey (check all that apply): 

- X Overall Physical Reconnaissmce - X Eabitat/Biota Survey 

- Radiation Survey - X Eydrologic Assessment 
X HNu/OVA Surface Emission Survey - Asbestw Survey (in Rubble) - 

Caopbysid SIlrrCJr (check all that apply): - Electromagnetic Conductivity: 
- Kn-31 - En-34 - Seismic Befraction 

- Magnetometry - Seismic Reflection 
- Very Low Frequency 

- Ground Penetrating Radar 

Analytical Screening (check all that apply): 
- Field Analyses: 
- Soil Beadspace Analyses: Planned' Number of Samples - 
- Soil Gas Analyses : Planned Number of Samples - 
- X Laboratory Analyses: 

PLAmBD "BBR OF SUPLBs 

Surface Water - - X Volatile Organic Compounds 
Sediment - - X Polynuclear Aromatic Eydrocarbons 

aTEaBns OF AIuLYsEs 

Soil - 27 - X Phenols 
Groundva ter - 10 - Organophosphorus Pesticides 
Duplicates - 3 - Chlorinated Eerbicides 
Field Blanks - - X Pesticides/Polychlorinated Biphenyls 
Trip Blanks - - Carbuutes 

- Rinsate Blanks  
Other 

Uir80332 

- X Total Recoverrble Eydrocarbons 
X Netals - 
- Gross Alpha 
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Appendix A - Additional Personnel Biographies 

Personnel assigned to this site investigation whose biographies do not appear 
in the GQAPP are listed below; biographies for these site personnel are 
presented on the following pages. 

To Be Determine)d 
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Section 1.0 - Title Page 

Site be: 
Site l!Jne: 

vork Plan Group: C 
14 

Dredge Spoil Pill Area 

Cii00333 

prcpurd for: 

Mary L. Miller 
Ecology and Bnvironment, Inc. 
1203 6Otcrnor~a1 Square Boulevard, Suite 401 
T a l l a h s s e e ,  Florida 32301 . 
Dcpartwnt of the @Javy 
Southern Division 
B a d  Facilities Sngineering Conand 
2135 Bagle Drive, P.O. Box 10068 
Charleston, South Carolin8 29411-0068 
Contract Huuber N62467-88-C-0200 

Assistaut WQC Director 

B L E ASC Director: 

B L B WQC Project Officer: 
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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 GOAPP. Hodifications to these procedures are described below: 

No Hodifications 

Section 11.0 - Internal Quality Control Checks 

Internal quality control check procedures are presented in Section 11.0 of the 
GOAPP. Hodifications to these procedures are described below: 

No Hodifications 

Section 12.0 - Performance and System Audits 

Performance and system audit procedures are present d in S tion 12.0 of the 
GOAPP. Specific audits planned for this site investigation are listed below: 

Audit Type Prequency/Date 

To Be Determined 
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Sactian 13.0 - Prevmtive Najntcnanct 

Preventive uinten8ace procedures .re presentad i n  S w t i o n  17.fJ m I  (h (:r)Al?I'. 

hdifications to these procedures are described below: 

RO nodifications 
* 

Procdures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the W P .  
art described belov: 

Modifications to these procedures 

Section u.0 - corrective &tiah 
b 

Corrective action procdures sre presented in Section 1S.O of the GQAPP. 
Modifications to these procedures are described belov: 

No nodificatioas 

%tiam 16.0 - Quality Asmumus Reports to Mmmgemst 

. -- 

Quality assurance report procedures are presented in Section 16.0 of the 
GQAPP. Modifications to these procedures are described balov: 

No Hodif ications 

CG00334 
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Hedia Method No. A P C DL Analy te 

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 Halogens 

Demand 

Sulfur 
Igni tabili ty 
Cation Exchange Capacity 

Field Parameters 

PR 
Specific Conductance 
Temperature 
Dissolved Oxygen 

S/W EPA 6010/200.7 
S/U EPA 7740/270.2 
S/W EPA 6010/200.7 
S/W EPA 6010/200.7 
S/W EPA 784V279.2 
S/W EPA 6010/200.7 
S/W EPA 60101200.7 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/M N/M N/H 
N/H N/H N/M N/H 
N/H N/H NIH N/H 
N/H N/M N/H N/M 
N/M N/M N/H N/H 

S/W EPA 9010/335.2 
S/W EPA 9060/415.1 
W EPA 130.2 
W EPA 310.1 
W EPA 160.2 
SIW EPA 351.3 
S/W EPA 350.2 
S/W EPA 365.2 

S 
s/w 
S 

SM 507 
EPA 410.4 
EPA 150.1 
ASTM D-2216-80 
ASTH D-422-63 
ASTH D-2015-77 
ASTH D-482 
ASTH D-808-81 
EPA 325.3 

EPA 1010 
EPA 9081 

ASTH D-129-64 

W Field 
W Field 
W Field 
U EPA 360.1 

N/M N/H N/M N/H 
N/M N/M N/H N/H . 
N/H N/H N/H N/M 
N/H N/M N/H N/H 
N/M N/M N/H N/H 
N/H N/H N/H ' N/M ' 

N/M N/M N/M N/M 
N/M N/M N/M N/H 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/M 
N/H N/M N/H N/H 
N/H N/M N/M N/H 
N/H N/M N/H NIM 
N/M N/M N/M N/M 
N/H N/M N/M N/H 
N/M N/H N/M N/M 
N/H N/M N/M N/H 
N/H N/M N/H N/H 
N/H N/H N/H N/M 

N/H NIH N/H N/H 
N/M N/M N/M N/H 
N/M N/M N/H N/H 
N/H N/H N/H N/H 

Notes: S t Soil and/or sediment 
W - Groundwater and/or surface water 
N/M = No Hodifications from GOAPP 

With the exception of Total Recoverable Hydrocarbons and Gross Alpha, the 
laboratory screening analyses do not have EPA method numbers. 

* 
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Pieldvork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Hddifications to these procedures are described belov: 

NO nodifications 

Sacti- 7.0 - Sample Custody 

Sample custody procedures are presented in Section 7.0 of the G W P .  
Modifications to these procedures are described belov: 

Sectsat 8.0 - Calibration P r o c e  and P-cy 

Calibration procedures and frequency are presented in Section 8.0 of tbe 
GMPP. Hodifications to these procedures are described belov: 

No Modifications 

Scctioa 9.0 - Awtlytid Procedures 
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 SOApP. 
any other of the analytical procedures are described belov: 

Hodifications to 

C X 0 3 3 5  
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Section 4.0 - Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. 
are listed below: 

Site-specific designated personnel and their responsibilities 

S i t e  Hanages: ? 

T d T a s k  Leadcr(s): To Be Determined 
Field Support Personnel: 

Biographies for those personnel listed above which are not included in the 
CodpP are included in Appendix A of this document. 

Section 5.0 - WQC Objectives for Heasurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. Detection limits for screening and 
quantitative analyses are presented in Section 9.0 of the GQAPP. 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GOAPP. 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 (PI, completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GOAPP sections. 

0 Procedures 
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m 9 t e  M i a  kthodR0.  A P C DL 

Volatile Organic Compounds 
Polynuclear Aromatic 
Eydrocarbons 

Pest icides 
Polychlorinated Biphuvpls 
Total Recoverable 
Eydrocarbons 

Arsmlic 
c8dmiur 
cbrollium 
Wpar 
L e d  
lickel 

. Silver 
Zinc 

Volatile Balogrruted 

Volatile Aromatic 
Bjrdrocarbons 

Gross Alpha 
Uiu 226 
1cL Purgeablcs + xylene 
TCLBNAS 
TCL Pesticides & PCBs 
Total Recoverable 
Eydrocarbons 

Eydrocarbons 

TCL Metals: 
Aluminum 
Ant i iony 
Arsenic 
Barium 
Beryllium 
Boron 
cadniun 
calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
)hgnesiw 
Manganese 
Mercury 

s/v 

S I V  
S I V  
s/v 

S I V  
S/V  
s/v 
s/v 
S I V  
S/V 
S/V 
S I V  
s/v 

S/V 

S N  
S I V  
S I V  
SIV 
S/V 
SIV  

S I V  

s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
SA? 
s/v 
S I V  
s/v 
S/v 
s/v 
S/Y 
S I V  
S I V  

-- 
e 

N/H 

N/U 
N/H 
N/H 

BPA 8010/601 

EPA 80201602 - IEPA 900 - /EPA 903.1 
EPA 8240/624 
EPA 8270162s 
EPA 8080/608 

EPA 418.1 

EPA 6010/200.7 
EPA 6010/200.7 
EPA 7060/206.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 74211239.2 
EPA 6010/200. 7 
EPA 6010/200.7 
EPA 74711245.1 

N/H 

N/H 
N A  
N/H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
NIX 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
NLH 
N/H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 

N/H 
N/W 
N/H 
N/H 
N/W 
N/H 
N/H 
N/W 

Nil4 

N/M 
N/H 
N/H 
N/H 
N/H 
N/U 

N/H 

N/H 
N/U 
N/W 
N/W 
N/H 
N/H 
N/I( 
N/M 
N/H 
N/H 
N/H 
N/H 
N I H  
N/H 
N/M 
N/H 

N/H 

w n  
N/H 
N/U 

N/U 
N/H 
N/H 
N/H 
N/I( 
N/U 
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 / n  
N/H 
N/H 
N/H 
N/H 
N/H 
N/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/W 
N/H 
N/U 
N/U 
N/H 

N/! 

N/H 
N/U 
N/?! 
N/H 
N/H 
N/H 

N/U 

N/H 
N/n 
N/H 
N/H 
N/H 
N/M 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

K e 
N/H 
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Section 3.0 - Project S v  

Work Plan Group: C 

si t t  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 &vera11 Physical Reconnaissance - X Eabitat/Biota Survey 
- X RNu/OVA Surface Emission Survey - X Asbestos Survey (in Rubble) 
- Radiation Survey - X Hydrologic Assessment 

Geophysical Survey (check all that apply): . 

- Electromagnetic Conductivity: - Ground Penetrating Radar 
En-34 - En-31 - 

- m e t  ome t ry 
- Very Low Frequency 

- Seismic Refraction 
- Seismic Reflection 

Aualytical Screening (check all that apply): 
- Field Analyses: 
- Soil Headspace Analyses: Planned Number of Samples - 
- Soil Gas Analyses : Planned Number of Samples - 
- X Laboratory Analyses: 

PLANNED "BKR OF SAMPLES 
Surface Water - 
Sediment 

16 Soil 
- 
- 

Groundwater - 4 
2 - Duplicates 

Trip Blanks 
Field Blanks 
Rinsate Blanks 
Other . 

- 
- 
- 
- 

CILTBGORIES OF ANALYSES 
- X Volatile Organic Compounds 
- X Polynuclear Aromatic Hydrocarbons 

- Organophosphorus Pesticides 
- Chlorinated 6erbicides 
- Carbamates 
- X Pesticides/Polychlorinated Biphenyls 
- X Total Recoverable Hydrocarbons 
- X Hetals 
- Gross Alpha 

X Phenols - 
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P b 8 e  II - Chuacteriation 
PLmam~oFsllllpIgs 

2 .  
1 '  
- Duplicates - Surface Vatcr - bit 

soil 
Ground- ter - Fauna - 

- Biota: Trip Blanks sediment 7 

24 Flora - ?idd B l a n k s  - 1 - 
Binsate Blanks 1 - 

m!nmmxs OF - 
7 X Purgeable Aromatics - X Pesticides - X Purgeable Halocarbons - X Polychlorinated Biphenyls 

- X Acid Bxtr8Ct8blw 
- Polynuclear Armtic Eydrocrrbons ]t: Cyanide 

X Total Rmcover8ble Eydrocarbons 
It I4etd.s 

- X Bast/Neutral Extract8bles - - 

Additional analytical categories are identified below: 

- Gross Alpha 
- X Total Organic Cubon 
- Eardnws (tntcr only) 
- Alkalinity 
- Total Suspended Solids 

(water on ly )  

- X Total Kjeldahl Ritrogcn 
- Ammonia Nitrogen 
- Orthophosphate Phosphorus 
- Dissolved Oxygen (in field) 
- 5-day Biological Oxygen Demand 
- Chemical Oxygen Dennd 

- x Pa - X Percent Hoisture 
- X Grain Size 
- X BTUCantcnt 
- X AshContent 
- X Total Ealogens 

- X Ignitability 
- X Cation Exchange Capacity 

X Sulfur - 
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Section 1.0 - Title Page 
Work Plan Group: C 
S i t e  No.: . 13 
Site Name: Magazine 'Point Rubble Disposal Area 

prepared by: EIary L. Miller 
Ecology and Environment, Inc. 
1203 Governor's Square Boulevard, Suite 401 
Tallahassee, Florida 32301 

Prepared for: Department of the Navy 
Southern Division 
Naval Facilities Engineering Command 
2155 Eagle Drive, P.O. Box 10068 
Charleston, South Carolina 29411-0068 
Contract Number N62467-804-0200 

Signature Approvals: 

E & E OA/W Director o 
Assistant WQC Directo 

n 

E i E ASC Director: ?!&&b- 
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Section 13.0 - Preventive Haintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 

Hodif ications to these procedures are described below: 

No Modifications . 
I 

Section 14.0 - Rocedures Used to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GMPP. 
are described below: 

Modifications to these procedures 

No Modifications 

Section l5.0 - Corrective Action 
Corrective action procedures are presented in Section 15.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 16.0 - Quality Assurance Reports to Hanagement 
Quality assurance report procedures are presented in Section 16.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 
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Personnel assigned to this site investigation those biographies do not appear 
in the GQAPP are listed belov; biographies for these site personnel are 
presented on the following pages. 

TO BC dctcmined 



APPENDIX c 

TBREATBNBD AND ENDANGERED FLORA AND FAUNA 

ASbCIATED VITE N U  PWSACOLA 

c-1 



c) 
I 
N 

klponror oryrhynchur 
Mnocryptr arprollr 
Ethoorto~r hlrtrio 
Pundulur jrnklnrl 
t.plrortour rprtulr 
Hoxortoma errinatum 

Alllqrtor ~lrrlrrl~~lonrir 
Crrotta crrotta carottr 
Cholonlr y d r r  w d r s  
krlocholyr corlrcor 
Drymarchon corals couporl 
Crot~ochol~a lmbrlcrtr 
Oophorus p l y ~ h o ~ u r  
Orrptomyr pulchrr 

--- 

kpldochol~r L.rpl 
Ran. rroolrtr roropur 
~ c r o e l o y a  t o ~ ~ l n c k i  
- 

nurtolr vlron lutonrlr 
?oroyrcur pollonotur 

Trlchochur aanrtur 

-- 
trlrryll.p.ir 

latlroatria 

Atlantic rturqoon 
Cryrtal drrtor 
Irrolquln drrtor 
Salt marsh topainnow 
Alligrtor 9rr 
R l v o r  rodhorro 

Anorlean Alligator 
Loggorhoad turtlo 
aroon turtlo 
Lorthorback turtlo 
Lrrtorn lndlgo rarko 
Irukrbill turtlo 
Oophor tortoiro 
Alabrar ~ r p  turtla 

Atlantic rldloy 
florldr qophor Croq 
Alllprtor #nappin9 

turtlo 

florldr mink 
Iordldo Roy borch 

mourb 
Wbrt Indian manrtoo 

Urrur mbrlcrnur llorldrnur florldr black borr - 

W 
U 
U 
? 
U 
u 

R 
W P  

I ( ?  

n 
? 

n ?  
? 
0 

n r  
? 

sm 

U 

W A  

n 

W A  

SIC ua a oull coast. orturrlno 
T Uk 2 Ir-rh uator 
SIC Iroah vator 
SJC salt, froah, bracklrh wrtorr 
S I C  I rrcklrh,  Ctorh, malt wator 
SIC I rorh wrtor 

SIC 
T 
r 
r 
7 
I 

SIC 
S I C  

r 
S I C  
ssc 

T(S/A) S u a ~ p r ,  marrhbr, pondr 
7 Marlno, eoratrl 
r Warlno, corrtrl 
r ~arlno, corrtrl 
T ogon r r o m  noLC uator 

nrrlno, corrtrl r 
v1 1 Sandy coantrl plrlnr 

sW.8pS, ItIOBWr mrrrhor, 
pondr 

I Harlno, oorrtal 
ua a rand hill co.ruaitior 
VI 2 S u a ~ p r ,  m8rah08, ponda 

v1 2 Torrortrlrl hrbltrtr 
Ibach dunos T E 

L L Atlantic and OulC cormtr 

T UR 2 Titi ruampa 



Appondia C (Coat). 

Charadtius molodus 
Chacadrius aloxandrinus 
Dondroida dominie8 

Dondroica kirtlrndii 
na.matopus prlllatur 
tgrotta rulosconr 
Eqrotta caoruloa 
Brotta thula 
Orus canadonsir pratonrir 
ralco poroqrinus tundrius 

s todda rdi 

- - 
ralco rparvociur prulus 
Ilarmatopur palliatur 
~~aliaootur loucocophrlus 
Pandion haliaotus 
Polocanus occidontalir 
Plcoidos boroalis 

- 

- 

Vo rmivo r a  bachmanii 
Campophllus principalis 

Stocna antillarum 
nyctoria amorkana 
Rostchamus sociabilis 

- 

INVLRTEDMTES 

Copris qophori 

Piping iiovor P 
Snowy plovor P 
Stoddard.8 yollou- P-u 

Kirtland's warblor U 
horican oystorcatchor U 
Roddish .grot 0-u 
Littlo bluo horon P-u 
Snowy .grot ?-U 

Florida sandhill crano U 
Arctic porogrino n 

Southoastorn kostrol R 

throatod warblor 

falcon 

Amorican oy8torCatchOt P-U 
Bald orglo P-u 
0spr.y R 
brown polican R 
Rad-coc kadod P-u 

Bachmann's uarblor U 
woodpockor 

Ivory-billod U 
woodpockor 

Loa at t rn U 
Wood stork u .  
Snail kit. U 

Scarab bootlo P 

t 
t 

L 
ssc 
ssc 
ssc 
ssc 
T 

L 

T 
SSC 
T 
SIC 
ssc 
T 

E 
C 

T 
C 

C 

t Opon dry, sandy boachos 
UR 2 00.11 dry. sandy boachos 
u1 2 Woodod habitat8 

C Woodod habitats 
COA8t.l habitats 

UR 2 FCoShWatOt/CO8StAl wotlandr 
troshbator/coa8tal wotlands 
rroshwator/coastal uotlands 
Froshwator wotlands 

T Wintors on coasts 

UR 2 Opon pin. foro~ts. cloarinqs 
Opon coastal boachos 

C Pino forosts/coastal habitat 
near vator 

AC nanqrovo troos .  coasts 
C Cavity nosts/old pin. stands 

E Woodod habitats 
E Woodod habitats 

Coastal habitats 
C ~roshwator/coastal wotlands 
E rtoshwator/coastal wotlands 



Awondlr C (cont.) 

Chryroprlr qorryplna 
crulrarna 

Drororr lntor~odh 
gplqaoa rrmnr 
arimia trtiroiia 
blbOOprir carolinonrlr - Lillur lridollao 
?lnqulcula plrallolia 
Polyqonollr ucrophylla 
Ihododaadron rumtrlnum 
Sarrrconla loucopbyllr 
Sarr rcn la  rubr. 
Stouartia malacodnodron 

- 
- 

- 

Crulmo'r golden-artor ? 

Spoon-lrrvod rundou 1 
Trrllln9 arbutum U 
Nountrln laurol U 
Crrollna lilaoopslr 
Paahandla llly U 
Cbapua'a buttrruort u 
L.rgo-loavod jointwood I 
Orang. amaha U 
alto-top pltchorplant R 
Suoot pitchorplant u 
Sllky or~olllr U 

T 
I 
t 

u 1 2  
I u 1 2  
II u 1 2  
t m l  
I lmI  
I 
E u 1 2  
I 

Coartal dunor 

Aquatic h?bltatr 
Dry, acid, randy roil 
Rich, m h t ,  8 h d y  voodm 

Black, mcky . O i l 8  

rand plao-oak icrub 
Nolrt, uoody babltrtr 
Opon acid bog8 
Aald boqa/rlarh pia. woods 
Slopor ol wodod ravlnoi 

I - Indrnqorod 
T - Thrortonod 
UI 1 Undor roviou, lor fadoral llrting uith rubrtantlal ovldonco In oslrtorco lndlcatinq at loart r o w  

dogroo ol bloloqloal rulnorrblllty anWor throat. 

Candllato n).CIO#, but trrr brm provon to bo -10 uldorprord than ua8 proviour 
thoso rpoclor that at0  not rubjoct to any idontlllablo throat. 

florlda Oano and Irorhwrtor fish Conlrrlon.  

UI 2 Undor rovlou, IrmuCClclont biological d.ta avaihblr. 
UI S 

IDA - Florida Ooprrtmont Ol Agriculture. 
f 0 W C  - 
Us- - U.S. flrh and Wlldll lo Sorvicr. 

- ovod and/or 



Appomdix C (Comt.1 

Bar. I: Statui o t  opocioo on tho MAS Poaoacola tacility. 
R - Rooidoat. 
n - Hlgtant. 
sa Surpastod rooidoat. 
P - Poooiblo rooidoat duo to arailablo habitat; ourvoy roqui tod  
U - Unknown, aurvoy roquirod. 
N/A - Not orpoctod to occur on tho IAl Ponoacola facility. . 

... 
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