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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. This work plan has been prepared
by Ecology and Environment, Inc. (E & E) for the Southern Division, U.S.
Navy, Naval Facilities Engineering Command, under Contract No.
N62467-83-C-0200. The work plan has been developed based on information
and file documents provided by the Navy and on information gathered by E
& E during preliminary site inspections conducted during January of
1989.

E & E has developed a phased approach for performing the NAS Pensacola
site investigations. Phase | (Field Screening) is directed toward
identifying the principal area(s) and primary contaminants of concern at
a site, thereby providing a mechanism for focusing of the sampling and
analytical efforts during subsequent phases of the investigation. Phase
1r (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 111 and IV
(Extent Delineation) will be dependent on the results of Phases | 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:

1-1
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o Efficient identification of those Sites vhere 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;

o Focused placement of sampling locations and focused selection of
analytical parameters 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

o Barly 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 some Of the NAS Pensacola sites may not require
investigation beyond Phase II and hence will comprise Contamination
Assessment-type investigations. On the other hand, sites which have
documented contamination vill likely require the additional phases of
vork, and hence vill comprise a full-scale CERCLA Remedial
Investigation/Feasibility Study (RI/FS). For simplicity, the
investigations for all NAS Pensacola sites will be referred to as
Contamination Assessment/Remedial Activities Investigations. The final
results of site investigations that do not require study beyond Phase II
will be incorporated into a Contamination Assessment Report. IF
appropriate, these sites will be recommended for No Purther Action. The
final results of site investigations that require vork beyond Phase II
vill be incorporated into a Remedial Investigation Report, vhich will
provide all the information necessary for the development and completion
of a Feasibility Study.

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

1-2
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2. SITE DESCRIPTION

The Naval Air Station (NAS) Pensacola facility occupies approximately
5,589 acres on a peninsula In southern Bscambia 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). These three sites will be considered separately in each of the
vorkplan sections as described below.

2.1 Site 13 ~ Magazine 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. The site has little
topographic relief, even after years of building material disposal, and
there are no surface water bodies or monitoring wells found on site.

A road that traverses the entire length of the site is clay-surfaced
except €or the southern portion which is paved. The rest of the site is
undeveloped and covered primarily by shrubs and small stands of
deciduous and pine trees. Soils are primarily sands with packed clay on
the unpaved road.

2-1
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There are several sites located in the vicinity of Site 13. Site 14,

the Dredge Spoil Fill area, is located approximately 200 feet from the

southernmost extent of Site 13. The sites vhich are identified as part .
of the Industrial Vastevater Treatment Plant (IWVTP) include: Site

32—-1wTP Sludge Drying Beds, Site 33-~IVTP Ponds, and Site

35--Miscellaneous IVTP SWMUs, are located approximately 200 to 300 feet

vest Of Site 13, and north of Chevalier Field. Site 11, the North

Chevalier Field disposal area, i1s located approximately 1,000 feet to

the vest of Site 13, dong the waterfront of Bayou Grande.

2.2 Site 14 = Dredge Spoil Pill Area

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 and 2-3). Tre east side of Site 14 is bordered
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
fra the Bay, it is considered state-ovned land and not Navy property

(NEESA 1983).
o

There are no buildings, monitoring wells, or paved areas found on site.
Tvo major depressions are found vithin the site, one in the northern
area and a larger one along the southern edge of the site (see Figure
2-3). 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 some degree, as settling basins for
turbid runoff associated with dredging activities. Grassy vegetation
currently occupies the bottom of each depression. The spoil areas
around these depressions are approximately 10 feet above mean sea level.

2.3 Site 2 - The Vaterfront Sediment Site

The Vaterfront Sediment Site (Site 2) is located on the southeastern

corner of the NAS Pensacola facility (see Figures 2-1 and 24). This

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 .

*150235 _ _ 24
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Pensacola Bay from approximately 1935 to 1973 (NEESA 1983). The
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).

An extensive concrete levee hes been constructed along the southeastern
portion of the base that extends underwater into Pensacola Bay. The
levee was constructed to protect the NAS facility perimeter from wave
action associated with the bay. It consists of a vertical seawall 3 to
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 & M} 1986).

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
Nas facility, other Bay studies have found the bottom to consist of fine
sands to a depth of 30 feet and from 30 feet to the deepest portions of
the shipping channel, the sediments range from silty sands to fine muds
(Navy 1986).

Five hundred feet to the north of Site 2 lies Site 18--PCB Spill Area,
and approximately 500 feet to the northeast, along the berthing pier,
lies Site 20--Pier Pipe Leak. Approximately 1,000 feet vest of the
westernmost storm sewer outfall lie Site 21, Sludge at the Fuel Tanks,
and Site 28, the Transformer Accident.

2-7
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3. SITE HISTORY

31 Site 13 ~ Magazine Point Rubble Disposal Site

Site 13 was used for the deposition of clean fill materials for an
unknown period of time. Host of the materials disposed at this site

consist of building rubble, bricks, metal, concrete, and wood.
Materials were primarily disposed from the clay road east to the
vaterfront and in some places in the water close to shore. It is not
knoavn how many cubic yards of the material were disposed on site.
According to the IAS completed by the Navy, no hazardous wastes were
disposed on this site (NEESA 1983).

32 Site 14 ~ Dredge Spoil Fill 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 was at one time the site of state-—owned
submerged lands and is presently not considered Navy property. Dredge
material was disposed between 1975 and 1977 from dredging operations for
the aircraft carrier turning basin (NEESA 1983). Contaminants that may
be found in the dredge material are unknown. It is probable that
whatever compounds were present in the marine sediments offsore OF NAS
Pensacola are still present in these dredge sediments.

33 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. At least 83 million gallons of
untreated waste [consisting] of paint, paint solvents and thinners,
ketones, trichloroethylene, Alodine, mercury, radium paint, and
concentrated plating wastes (primarily chromium, cadmium, lead, nickel,

3-1
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and cyanide) were disposed into the Bay until 1973 when the industrial
waste treatment plant was put into operation (G & 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). Elevated levels of lead (11 and 5 ppm) and
chromium (8 ppm) were detected in nearshore sediments. 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 iIn 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. Six sediment samples were
collected approximately 300 feet offshore [from] the storm sewer
outfalls iIn about 30 feet of water (see Figure 3-1). These samples were
analyzed with EP toxicity methods, but the laboratory analysis table in
the report indicated that the samples were first filtered and then

500238 _ _ 3-2 .
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TABLE 3-1

METALS CONCENTRATIONS IN MARINE SEDIMENTS

NEA

R NAS PENSACOLA

Metal Concentrations
(mg/kg dry weight)

Station

Number Date Study cd Cr Bg Ni Po Al Zn As
2 1/82 NACIP® 037 31 0006 14 11 - - -
3 ND 8.0 0.02 - - - -
4 0.13 1.1 0.01 - - - - -
5 0.12 0680 00mL 006 5.0 - - -
1A 4/84  G&M ** <.01 <.01 <.005 <1 <1 - - <.001
1B <.01 <.01 <.005 <1 X1 - - 0.002
1c <.01 <.01 <.005 <l <.1 - - <.001
1D <.01 <.01 <.005 <.1 <l - - <.001
1E .01 <.01 «<.005 <lI <.1 - -  0.008
1F <.01 <.01 <.005 <.1 <.1 - - <.001
3 11/84 TET 0.007 182 006 063 07 920 19 -
4 0.0 694 <02 39 19 4,320 77 -
5 0.04 6.2 <.02 209 174 30,900 47.8 -
6 0.080 49 0.062 134 89 21,700 32.5 -
1 3/86 WAR #** (0.5 9.7 0.175 - 21 34,400 56.4 -
3 0.06 280 <1 -« 10,835 15.8 -
6 <.05 3.15 0.125 - Q 1,385 41 -
8 <.05 3% <1 -« 565 2.8 -
10 <.05 24 <1 -« 284 21 -
49 0.9 409 0.12 -« 14,850 68.3 -
50 0.8 4.27 <<1 - 11 3,595 14.0 -
51 0.06 3.0 1 -« 13,795 265 -
BIL-1 7/85 FDER 0.89 - 0.43 - 167 55,333 103.3 10.0
BIL-2 7/85 0.53 - 0.27 - 109 47,667 8.3 8.9
PNB-2 4/82 0.16 - 0.7 137 193 59,333 5/.0 -
PNB-5 9/82 0.21 - 0.18 68 89 6,767 9.5 -
PNB-6 9/82 0.17 - 0.06 31 153 2,083 57 -
PNB-10 7/85 0.02 - 0.06 - 0.62 260 1.0 0.25

- = Not analyzed.
**
w#x* Unknown analytical methods.
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extracted for metal concentrations. Trace amounts of arsenic (0.002 and
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.

A study in support of an environmental impact statement was conducted in
1986 by the Navy, regarding the feasibility of expanding the facilities
at NAS Pensacola. Water and 'sediment samples were collected in the
turning basin and analyzed for heavy metals (see Figure 3-1 and Table
3-1). Even though the FDER recommended methodology was employed to
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. Analytical methods reportedly used for analysis of
samples for Chromium, polynuclear aromatic hydrocarbons, PCBs, phenols
and other analytes were incorrect for marine sediments.

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

FDER has collected sediment data from all of Pensacola Bay and has made
this information available @ E & E.  Analytical results and sample
station locations from FDER’s study within Bayou Grande and the turning
basin are given in Figure 3-1 and Table 3-1. 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). Stations located east of the
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).

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). The levels of heavy metals
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 thHe NAS facility. The concentrations 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.

3-6
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4. CLIMATOLOGY

The NAS Pensacola i1s 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 (Wolfeet at. 1983). The average annual temperature
ranges from 55° Fahrenheit (F) in the winter to 81° F in the summer.
Although the annual temperature range is fairly stable, actual daily
values can be more extreme, ranging from less than 7° F in the winter to
more than 102° F in the summer. Thunderstorms occur during
approximately half of the days during the summer months and can cause a
10° to 20° F drop in temperature in only a few minutes (Wolfe et at.
1988) .

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

Wind velocities are generally moderate except during thunderstorms
(Carlisle 1980). Prevailing winds are northerly during the winter and
southerly during the summer. An ocean-land temperature differential
produces a daily clockvise rotation of the surface wind direction near
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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 RESOURCES

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

portion of the facility.
5.1 Regional Biological Resources

5.1.1 Terrestrial

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

1988).

The sand pine scrub community is a more upland coastal community
characterized by coastal dune formations from an older geologic age with
deep, fine white sand substrate and the plants PInus ctaosa (sand pine),
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Quercus 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 af. 1988).

Two other community types may be found in the western portions of the
NAS Pensacola facility. These are flatwoods and sandhill vegetative
communities. Platwoods vegetation occupies areas which were ocean
bottoms in recent geologic times. Primary overstory vegetation is
dominated by Rinus palustris (longleaf pine), Rinus elliottii (Slash
pine), and Serenoa repens (saw palmetto). Flatvoods communities also
occupy areas of lov depressions and small creeks and drainage courses,
but the overstory vegetation is usually replaced by Taxodium ascendens
(pond cypress), clifronta 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.

(bladdervorts), Polygala spp- (milkworts), and Drosera spp-
(sundews)(Volfe et at. 1988).

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), O.
marilandica (bluejack oak), Q. stellata (post oak), and Q. falvata
(southern red oak). The understory is dominated by Diospyros virginiana
(wild persimmon) and Crataegus lacrimata (Pensacola hawthorn). The more
abundant herbaceous plants found in moist areas are Pteridium aquilinum
(bracken fern) and Aristida stricta (wire grass). These habitats were
verified with walk-through surveys and ground truthing by the Navy In
March of 1986 (Navy 1986).

Freshvater Wetland Vegetation. Much of the geological material
underlying the NAS Pensacola facility is deep, porous sand often
containing relatively impermeable clay lenses. In combination with high
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annual rainfall, this geologic condition causes the formation of small
areas of perched groundwater. In areas with relatively steep slopes,
groundwater seepage escapes into well-defined stream channels called
steepheads as found near Site 3. In gently sloping areas, the presence
of perched groundwater conditions results in the formation of wetland
bogs, as found near Sherman Field. Wetland or seepage bogs are
characterized by herbaceous plant species as described in the sections
above for flatwoods and sandhill communities. Most of these communities
and other vegetative communities east of Sherman Field have been
considerably altered by development on the base that has changed surface
and/or groundwater flow (NEESA 1983).

Shrub bogs are found within flatwoods, downslope of herbaceous bogs.
These evergreen bogs are dominated by Cliftonia monophylla (black titi),
and/or, Cyrilla racemiflora (swamp titi). Associated species include
Clethra almifolia (sweet pepperbush), llex cassine (dahoon holly), and
Lyonia spp- (fetterbushes)(Wolfe et al. 1983).

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

30, the stream that empties the small swamp into Bayou Grande has lost a
considerable amount of vegetation along the stream banks and near Bayou

Grande as a result of base development. In areas unaffected by

development, hardwoods dominate the canopy around the stream. Such
species as Magnolia virginiana (sweetbay), Illicum floridanum (star

anise), and Smilax bema—nex (spiked cat brier) are dominants of seepage
or steephead streams (Wolfe et al 19338).

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. A literature search reveals 250 possible bird species associated
with the area. Thirteen of these species are endangered and seven are
species of concern (see Appendix O. In March 1986, the Nawy conducted
a survey and found 23 species of birds on the NAS Pensacola facility.
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The Navy recorded moderate size rookeries of the great blue heron and
found large numbers of nesting osprey in the southwestern portions of
the NAS Pensacola facility. Because of the large number and diversity
of habitats found around the facility and considering that the survey
was conducted during a predominantly non-mating season, it is likely
that there are more species of birds using the facility and surrounding
waters as feeding and nesting sites than have been found.

Reptiles and Amphibians. During the 1986 survey conducted by the Navy,
only four out of a possible 30 species of reptiles and amphibians
associated with the area were identified on the NAS Pensacola facility,
none of which are endangered. A recent check of the FNAlI 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 0. Most all of the reptiles and amphibians that
may be found on the fecility 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.

512  Aquatic

Freshvater. Little is known of the flora and fauna inhabiting the
streams, swamps, and bogs found on NAS Pensacola. These habitats may
have been significantly altered for drainage control and base
development. Some of the species associated with aquatic habitats are
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. 1938).

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. These grassheds are composed
primarily of Thalassia testudinum, Syringodium filiforme, and Eialodule
beaudettei. Seagrass beds in the area surrounding the facility have not
been historically mapped and very little is known of their composition,
locality, or aerial extent. Grass beds of unknown species composition
extending along the north shore of Pensacola Bay in the 1950s
disappeared by 1961. An examination of historical aerial photographs
(see Section 12) may elucidate past distributions of seagrasses.

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

Benthos. Harine soft-sediment communities are found adjacent to the
northern, eastern, and southern areas of the NAS Pensacola facility in
Pensacola Bay. Although no intensive benthic surveys were conducted
along the perimeter of the facility, surveys at nearby sites by the
Florida Department of Environmental Regulation (FDER) and the Nawy have
described the benthic communities within Pensacola Bay as a vhole.
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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. FDER samples collected
along the wastewater treatment plant outfall show a drastic drop in
species abundance and diversity close to the sewage outfall (Navy 1986).
This iIndicates that the benthic community may have been negatively
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. A complete comparison of
the Naw"s data can not be made to other literature at this time because
their data i1s not given In numbers per unit area. However, the Naw's
data reveals that very few deep dwelling organisms reside In the areas
around the turning bdsin, -and a lack of deep dwelling benthic organisms
may be an indication of a benthic community under stressed conditions
(Luckenbach et at. 1988).

Fish and Shellfish. Early studies of Pensacola Bay have identified 180
bony fish species and 7 cartilaginous fish species (Cooley 1978). The
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).

Fish diversity was highest in the more saline waters near the NAS
Pensacola facility during spring and summer. In the less saline waters
of East Bay, diversity was lowest iIn summer and highest during the
winter months. Fish population density was the highest in the more
saline waters, with peaks throughout the summer (Cooley 1978).
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Moderate densities of the blue crab (Callinectes sapidus), shrimp
(Penaeus duorarum, B. setiferus, and B. aztecus), and oysters
(Crassostrea virginica) have been collected throughout Pensacola Bay
(Beil 1989). Shrimp are caught in greater abundances near NAS because
of the higher salinities. Blue crabs and oysters are more readily
caught in the East Bay area. In fact, the only legal shellfishing areas
recognized by PDNR are in the East Bay area. Scallops (Aequipecten
irradians) are collected only within grassbed areas. No information is
available at this time on where scallops are collected by the general
public and how many are removed. The nearest seagrass beds to the NAS
facility are located in the Big Lagoon along the southwest portion of
the facility.

Sport and Commercial Fishing. A moderate amount of commercial fishing
occurs in Escambia county, accounting for 2 of the total Florida
landings for 1980-85 (Navy 1986). The dominant finfish species in terms
of total weight was the black mullet. The most economically important
species of finfish was the red snapper. E & E examined the commercial
landing data for Escambia county for 1987 and 1988 (Heil 1989) and found
that the most important commercial species by weight were: black mullet
(24% of county landings), brown shrimp (21%), vermillion snapper
(19.5%), red snapper (7.6%), porgies (4.7%), and amberjack (4). Other
less important commercial fish caught were spanish mackerel, sand
seatrout, black grouper, spotted seatrout, bluecrabs, and squid. This
data, as well as the Naw"s data, also suggests that a significant tuna
fishery may be developing in the Pensacola Bay area (O pounds landed in
1983, 1,582 pounds in 1987).

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 iIs 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. Shrimp, bluecrab and
shellfish are known to release larvae that feed iIn and around estuaries
until settlement. During early life history stages the juveniles reside
within seagrass beds or other protected habitats until maturity. Any
contamination of the water or sediments around NAS Pensacola could be
detrimental to fish and shellfish population structure, or could be
accumulated by the organisms residing near the facility.

Marine Mammals. Few mammals 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. The
atlantic bottlenose dolphin (Tursiops truncatus), however, has been
sighted regularly off “the Nas Pensacola facility. Manatees have been
sighted irregularly, with one recent sighting in the area recorded by
the FNAI in October 1988. A goosebeaked whale (Z2iphius cavirostris) was
reported stranded on Santa Rosa Island, and a pilot whale (Globicephala
macrorhynchus) was found stranded on a beach near Pensacola (Navy 1986).

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

Threatened and Endangered Species. A number of threatened and
endangered species (listed in Appendix C) have been identified iIn 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 iInventory conducted by FNAI (1988b) of the NAS Pensacola
facility (see Appendix C). Most of these plants were found iIn the area
around Sherman Field and habitats to the west. Any site remediation
and, more importantly, any assessment of environmental endangerment,
must consider the vater level requirements of rare and endangered plant
species, the foraging activities of birds in the waters surrounding the
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NAS Pensacola facility, as well as nesting and feeding animals on the
facility grounds. Complete biotic surveys may be necessary to determine
the presence of threatened or endangered species and potential pathvays
of contamination to these species.

52 site~Specific Biological Resources

Habitats within Sites 13 and 14 have been disturbed to varying degrees
by base activities. Site 13 has a vegetative community dominated by
pioneer-stage understory shrub-species and some associations of
longleaf-slash pines. Mammals, amphibians, reptiles, and birds
associated with coastal vegetated communities, as well as waterfront
habitats, could be found in and around this site. Waterfront and wading
birds may also utilize this site for resting areas. Site 14 is
dominated by coastal dune grasses and some shrubs. Since the site is
essentially a created sand dune area, it is expected that fauna
associated with this coastal habitat may utilize this site for feeding,
resting, and/or nesting. Site 2 can most likely support large numbers
of waterfowl during the migration periods of October through Harch, and
wading birds throughout the year. These bird species will be feeding on
marine organisms and plants that may have been in contact with
contaminated sediments around the NAS Pensacola facility. Site 2 would
not directly affect any of the reptiles or amphibians found in this area
except for the American alligator (Alligator mississippiensis) which
feeds on fish and birds possibly contaminated by ingestion of sediments.

Site 2 may have some impact on the production of invertebrate larvae and
their survival if contamination exists in the nearshore sediments. This
site may also have affected the benthic populations adjacent to NAS
Pensacola in some 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 [on] the structures of these
benthic populations, thereby reducing the food resource found near the
NAS Pensacola facility.
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6. SURFACE VATER HYDROLOGY

61 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. Pensacola Bay and Big Lagoon are partially
separated from the Gulf of Mexico by Santa Rosa Island and Perdido Key,
both of which are barrier islands.

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

There are no naturally occurring perennial streams on NAS Pensacola;
however, there are approximately 10 naturally occurring intermittent
streams and numerous man-made drainage pathways which include many
stormwater outfalls. Discharge is mainly to the south into Pensacola
Bay, however, some small intermittent streams discharge into Bayou
Grande to the north from Sherman Field and Chevalier Field (USGS 1970a
and D).

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

the coastal vetland areas presents the potential for transport of .
contaminants into these systems. This could have a significant impact

on seagrass and other sensitive plant communities, as vell as on shell

fishing, recreational fishing, urd svimaing In these coastal zones.

Discharges, either through the surface vater or groundvater, iInto

wvetland areas found on-site could also have a significant impact on the

biotic communities that are dependent on those habitats.

6.2 Site—Specific Surface Water Eydrology
Sites 13 and 14 do not have any lentic or lotic bodies of vater;
hovever, both sites are adjacent to Pensacola Bay.

Site 2 is located within Pensacola Bay, and, excluding tidal influence,
Bay vater moves generally from the northeast portions of the Bay to the
southwest Into the Gulf of Mexico, primarily due to the river inputs in
the central and eastern portions of the Bay. Tidal influence iIs slight,
vith a mean amplitude of 12 feet, and total Bay flushing IS estimated
to occur every 3 10 4 veeks (98,000 cfs out Pensacola Pass during tidal .
cycles)(Retchen and Staley 1979). With each tidal period, a vedge of
salt vater can move Up INto Pensacola Bay underneath the lens of
freshvater floving out (VWolfe et at. 1988). Currents immediately
offshore from the NAs facility have been modeled by the Navy (WAR 1986),
and although this information has not been reviewed by E & E, it IS
predicted that currents would carry vastes iIn a southvesterly direction
avay from the NAS facility and out of the Bay through Pensacola Pass.
Tre influence of tidal currents along the bay bottom iIs not known at
this time, but facility vastes may be carried up Into Pensacola Bay If
disposed of within the tidal current.

0000247
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7. PHYSIOGRAPHY AND HYDROGEOLOGY

7’

71 Physiography and Regional Hydrogeology

7.1.1 Physiography

NAS Pensacola is located in the Gulf Coastal Lowlands Subdivision of the
Coastal Plain Province physiographic division (Brooks 1981). The 5,800
acre facility is located on a peninsula bounded on the east and south by
Pensacola Bay and Big Lagoon, and on the north by Bayou Grande. The
most prominent topographic feature on the peninsula is an escarpment ‘o
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 central part of
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. As
a result, most of the rainfall infiltrates directly into the subsurface.
Consequently there are few streams or surface water bodies on the

peninsula.

7.1.2 Regional Hydrogeology

There are three principal hydrogeologic units of importance which
underlie the NAS Pensacola. These are, in descending order, the
Surficial Aquifer, the Intermediate System, and the Floridan Aquifer
System.
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7121 Surficial/Sand-and-Gravel Aquifer

The Surficial Aquifer occurs from land surface to a depth of
approximately 300 feet at NAS Pensacola and is [composed] of a sequence .
of unconsolidated t poorly indurated clastic deposits (Wagner et at.
1984). In this portion of Florida the Surficial Aquifer constitutes an
important source of water supply and is called the Sand-and-Gravel
Aquifer (sEGs 1986). The sediments making up this aquifer belong to all
or part of the Pliocene to Holocene Series vhich, in this area, consist
mainly Of the Citronelle Formation overlain by a thin cover of marine
terrace deposits. Given that the Sand-and-Gravel Aquifer is contiguous
vith land surface and recharge occurs principally by Fhe direct
infiltration of precipitation, the aquifer is particularly susceptible
to contamination froa surface sources. In the NAS Pensacola vicinity
the Sand-and-Gravel Aquifer is made up of three zones based on
rcontrasting permesbilities. These zones are referred to as the
surficial tone, the lov permeability zone, and the sain producing zone
(Vilkins et &Y. 1985).

Surficial Zone. ‘"be surficial zone is contiguous with land surface and
contains groundwater under vater table or perched vater table
conditions. The results of numerous berings conducted at NAS Pensacola
(6 & M 1984, 1986) indicate that the surficial zone ranges in thickness
between 40 and 70 feet and [comsists] of tan and brown fine to
medium-grained quartz sand. Depth to the vater table vithin the
surficial zone is variable depending on location and ranges from less
than one foot near surface water bodies to more than 20 feet iIn 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 & M 1986) yielded

hydraulic conductivity values ranging from 16 to 56 ft/day. Horizontal
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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. Underlying the surficial zone is a zone of lower
permeability sediments dominated by clay and silt-sized material. This
zone is referred to as the low permeability zone. At NAS Pensacola this
zone is generally composed of gray to blue sandy, silty, slightly
fossiliferous (shelly) clay, and clayey sand ranging in thickness from 8
to 40 feet (G & M 1984, 1986).

The results of laboratory permeability tests conducted on samples from
this zone indicate that vertical hydraulic conductivities are low,
ranging from 4.2 x 107> t0 9.9 x 1072 ft/day. Thus, the low
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. The low permeability zone has been
encountered in at least 16 borings at widely spread locations throughout
the NAS Pensacola (6 & M 1984, 1986). 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. Few, if any, wells are open to the low permeability zone at
NAS Pensacola, thus, no information is available regarding groundwater
flow direction.

Main Producing Zone. The bottom portion of the Sand-and-Gravel Aquifer
is called the main producing zone and (consists] mainly of sand and
gravel interbedded with thin beds of silt and clay. The depth at which
the main producing zone is encountered is somewhat variable, ranging
from 60 to approximately 120 below land surface at NAS Pensacola. This
zone generally has the highest permeability characteristics due to
thicker, and more persistent sand and gravel beds, and is tapped by most
of the major wells in the Pensacola area (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 & M 1986). 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 NAS Pensacola.
Insufficient data exist for wells open to the main producing zone at NAS
Pensacola t0 determine direction of groundwater flew vithin this zone;
hovever, the flow direction is assumed to be generally routhvard under
ambient conditions. Pumpage of the supply wells would locally cause
groundvater In this zone to flow toward the vells.

As a result of the overlying lov permeability zone groundwater within
the main producing zone occurs under confined or semi-confined
conditions. At one nested well location on NAS Pensacola (east of
Building 648) the wvater level elevation iIn a vell open to the main
producing zone is approximately 7 fact lower than that iIn am adjacent
vell open to the surficial zone (6 6 I' 1986). This indicates that a
significant dovnwvard hydraulic gradient existS betveen these two zones.

Thus, a considerable potential exists for vertical groundvater flow from .

the surficial to the main producing zone at this location. It is not
knovn to vhat extent this potential exiStS elsevhere at NAS Pensacola.

7.1.2.2 Intermediate Systea

The lover limit of the Sand-and-Gravel Aquifer coincides vith the top of
a regionally extensive and vertically persistent hydrogeologic Wit of
much lower permeability. This unit is referred to as the Intermediate
System. In the vicinity of RAS Pensacola the top of the Intermediate
System generally lies within the sediments termed Miocene Coarse
Clasties or corresponds to the top of the Upper Member of the Pensacola
Clay and occurs at a depth of approximately 300 feet (Vilkins et al.
1985). In general the Intermediate System consists of fine—grained
sediments and functions as an effective confining unit which retards the
exchange of water betwveen the overlying Sand-and-Gravel Aquifer and the
underlying Floridan Aquifer System (SEGS 1986). For the most part the
entire sequence Is poor to non-water bearing. Howvever, relatively thin
beds of sand exist within the unit which may yield small quantities of
water. In the NAS Pensacola area the Intermediate System is

3000249 ,
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approximately 1,100 feet thick and s 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.

7123  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. The Floridan Aquifer in this area is '
[composed] of the Hiddle to Lower Miocene Chickasawhay Limestone and
undifferentiated Tampa Stage Limestone. Groundwater within the Floridan
Aquifer in this area is highly mineralized and is not used for water
supply (Wagner &t at. 1984).

72 Site Bydrogeology
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. This lithologic description of cuttings
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 & M
1987b). Thirteen shaliow monitoring wells exist around the IWTP that
are open to the surficial zone in the vicinity of Site 13 (¢ & K 1983).
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. Based upon studies conducted by G & H on
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. However, seven recovery wells have been installed
into the surficial zone to treat groundwater contaminated by the IWTP
(G & 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 & M 1988). G & M (1987a) has information on the
recovery wells installed around the IWTP that indicates specific
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capacities ranging from 0.35 to 1.7 gallons per minute (gpa)/ft at a
pumping rate of 6.2 to 45 gpa. Immediately underlying the surficial
zone in the vicinity of Sites 13 and 14 and extending to a depth of ‘
approximately 55 feet is the lov permeability zone of the
Sand-and-Gravel Aquifer. Based on the cuttings from the installation of
vells GH-63, GM-65, GM-68, and GM-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 a confining or semi-confining unit restricting the flow of
groundvater betveen the surficial zone and the underlying main producing
zone. The direction of groundwater flov within the low permeability
zone 1S unknown.

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 & M 1987b) and
consists Of gray, fine- to medium-grained sand to a depth of at least
120 feet. Monitoring wells GM-63, GM-65, GM-68, and GM-74.are Screened
betveen 62 and 65 feet and apparently open to the main producing zone.
Water level elevations In these wells are approximately 1 foot lower
than in the nearby shallow wells, indicating a dovnvard hydrﬁulic
gradient betwveen the surficial zone and the main producing zone (G & M
1987a).

The direction of groundwater flow within the main producing zone at
these sites is unknown; howvever, a generally southern flov is expected
under ambient conditions. An NAS Pensacola supply well (Well No. 2) is
located approximately 3/4 mile vest-southvest of Sites 13 and 14, is
screened betveen 105 and 160 feet belov land surface, and thus is open
to the main producing zone. The well is utilized by NAS Pensacola for
backup water supply only during periods of peak demand. However, during
these periods of pumping the direction of flow in the main producing
zone would be directly tovard the supply vell. Insufficient data exists
for vells open to the main producing zone to allov a determination of
hydraulic gradient at NaAS Pensacola.
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8. PROJECT MANAGEMENT PLAN

The Generic Project Management Plan (GPMP), submitted to the Navy for
approval, defines fhe technical approach and schedule as well as ‘the
qualifications of personnel who will be directing and performing this
Contamination Assessment/Remedial Activities Investigation. This work
"planwill incorporate and reference applicable technical and schedule
sections, as appropriate, and will follow E & E’s project management
guidelines (see Section 2).
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9. SITE MANAGEMERT PLAN

The Generic Site Management Plan (GSMP), submitted to the Nawy for
approval ; defines the management procedures for field activities on both
the site and program level. The management and implementation of all
field activities conducted as part of the Contamination Assessment/
Remedial Activities Investigation of Site 1 will follow the GSMP, and
any updated versions. Data Quality Objectives (bQos), and all
applicable or relevant and appropriate requirements (ARARs) have been
considered in developing the initial phases of fieldwork described here,
and will be updated and revised for any subsequent phases of fieldwork.
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10. HEALTH AND SAFETY PLAN

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. The
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. The plan includes: 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,
sampling, etc.). The GHSP will be periodically updated, as required,
during the course of this program.

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 $sP 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

Section 1910).
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11. QUALITY 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/QC) measures used to obtain accurate and precise data for all site
. Investigation activities. The soAP will address all phases of the -
investigation from development of the initial sampling plan through
verification and reporting of the analytical results. All of the QAsqcC
procedures described in the GQAPP and SOAP will be in accordance with
applicable professional technical standards, U.S. Environmental
Protection Agency [(EPA)] requirements, and specific Navy goals and
requirements for this project. 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. AERTAL PHOTOGRAPH ANALYSIS

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

Prior to conducting any augering, boring, drilling, or excavation
activities, E & E will locate all underground cables, pipes, utilities,
or other obstructions which may become damaged or othervise hinder
fieldwork. The appropriate authorities (e.g., NAS Pensacola Public
Works and Southern Bell) will be contacted to identify the location of
all underground utilities iIn the site area. In addition, E & E will
examine available maps and documents and will conduct a metal detector
survey on-site to determine the presence of any other potentially
hazardous subsurface features. If appropriate and applicable, other
surface geophysical techniques may be used to locate deeper.obstructions
not readily detected with a metal detector. The locations of all
underground utilities or obstructions will be marked with surveyors
flags, day-glow paint, or by other methods as appropriate. This task
may be conducted as part of the physical survey but will be considered a
separate task for cost purposes.
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J4. FIELDVORK METHODOLOGY

M1 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 III 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 (QA/QC) requirements, which reflect the
"*focusing'* objective--rather than a formal contaminant quantification
objective-—of this phase. Each field screening task will utilize all
existing information from preceding tasks, including aerial photograph
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.
14.1.1 Physical Survey

14.1.1.1 Overall Physical Reconnaissance

Site 2 == [At the present time, the exact location of the storm sever
outfalls is unknown. More 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. At low tide, a
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.
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Sites 13 and 14 — A field reconnaissance survey will be conducted on

and around Sites 13 and 14. Available aerial photographs and maps vill .
be used as guides in locating surface features. Visual inspections vill

be made regarding surface conditions, surface drainage patterns, areas

of exposed debris, leachate seeps, and stained soils.

During the reconnaissance survey, the field team vill identify areas
that present the most suitable conditions for the establishment of grid
survey baselines. "The use of a grid system as part of the Phase | field
investigation is discussed in the following subsections.

The reconnaissance survey team vill utilize radiation (Site 13 only) and
air monitoring (Sites 13 and 14) equipsent during wvalkovers of site
areas, in accordance vith Sections 6.1.1 and 6.3.2 of the GQAPP. In the
event that any "hot spots” are located, the area(s) vill be flagged and
identified on a site map for future reference.

14.1.1.2 Radiation Survey

Sites 2 and 13 — A radiation survey will be conducted using a
micro-R-meter and gamma Scintillation detector on Sitar 2 and 13. The
survey will be conducted in accordance vith Section 6.3.2 of the GQarp.
Por Site 13, measurements will be made at each 100 foot center grid
point. For Site 2, weasuresents will be made vithin and around each
storm sever outfall. All readings vill be recorded in the field
logbook.

[In addition, preliminary air screeaning will be conducted with a
particulate monitor, such as a Mini-Ram, 1D determine if the site
represents a source of particulates in the air. The air sampling will
be conducted in accordance vith Section 6.1.3 of the GQAPP. )

14113 HNu/OVA Surface Bmissions Survey [and Particulate Air
Sampling]
Site 2 == A surface emissions survey will be conducted for each of the

storm sever outfalls located during the physical survey to detect vapors
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and provide indications of whether the conduits are discharging volatile
wastes. [The surface emissions survey will be performed only at
outfalls that are above the bay vater lewel.] For this survey, an BNu,
OVA, or other equivalent piece of monitoring equipment will be used in
accordance with Section 6.1.1 of the GQAPP.

Sites 13 and 14 -= A surface emissions survey will be conducted
utilizing a grid system and BNu 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. The survey will be conducted in
accordance with Section 6.1.1 of the GQAPP.

14.1.1.4 Habitat/Biota Survey

During the physical reconnaissance, an E & E biologist/ecologist will
determine the on-site terrestrial and aquatic habitats, and the
surrounding habitats vhich 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.

14115 Asbestos Survey

An asbestos survey will be conducted on Site 13 during the physical
reconnaissance. This survey will consist of locating and identifying
suspect building materials that could potentially contain asbestos. No
sampling will be conducted, and suspect building materials will be
mapped for future reference.

14.1.2 Analytical screening

14.1.2.1 Laboratory Analyses

Phase | 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 [and sediment] samples. All of the

samples vill be analyzed in the laboratory for analytiecal screening ’
parameters. The analytical Screening program haes been developed for the

Phase | effort as a measure to efficiently and cost-effectively provide

focus for subsequent phases of site characterization and contamination

extent delineation. Analytical screening iS addressed in detail in

Section 91 of the GoAPP. Analytical requirements for samples collected

In Phase | are showvn In Table 14-1.

[Marine Sediments — Approximstely 24 sediment samples will be collected
from nearshore NAS Pensacola (see Figure 14-1). Metals analysis vill be
in accordance vith the methods developed by FDER (Schropp and Vindom
1988). The samples vill be collected by divers using self-contained
undervater breathing apparatus (SCUBA) and 4-inch diameter ‘stainless
steel cores taken to a depth of 6 inches.]

Soils — Approximately 16 soil samples will be collected from Site 13,
and approximately [57] roil sasples will be collected from [19 locstions
at) Site 14. Soil samples will be [collected from 5-foot intervals to
the vater table. PFor the purpose Of estimating numbers of samples, the
depth t0 the water table is assumed 10 be 5 feet at Site 13 and 15 feet
at Site 14) Collection of the soil vill be from either hand-held
four-inch stainless steel bucket augers, or from the flights of a
four-inch solid stea auger, extracted from the boring. As shown in
Figures 14-2 and 14-3, the locations for these soil borings are
tentative. The information gained from field reconnaissance surveys and
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 iIn accordance with
Section 66 Of the GQAPP,

Groundvater -—- Approximately four temporary stainless steel monitoring

vells will be installed on Site 13 and approximately 10 temporary

monitoring wells will be installed on Site 14. Tre wells vill be

installed manually vith a 75-pound slide hamser, and to a depth at vhich .

00060258
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Table 14-1

PHASE I SANPLING AND ANALYTICAL REQUIREMENTS-—GROUP C

{S1ITE 2
mo. Of Analytical
Redium sanples buplicates Total suite®’?
Sediment 24 1 a5 A
' )
SITE 13
Mo, of Analytical
Mediua Samples Duplicates Total suite®’?
soil 16 11 117 A
Groundwater 4 1 S A
TOTAL 20 12) [22)
SITE 14
No. of Analytical
Mediunm Saxples Duplicates Total suite®’?
Soil I157) 13} [60]) A
Groundwater 10 1 11 A
TOTAL {67 14) iml

‘Analytieal suite designations are as follows:

A = Volatile erganic coapounds, polynuclear arematie hydrocsrbons, phenols,
pesticides and total pcms, total receverabis hydrocarbons, and aetals
(total. ungiltered).
bSPQeitic constituents sncompassed by the various chemical greups included within
analytical suite A are identified in Tables 9-1 through 9—4 of the Generic

Quality Assurance 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.

1413 Hydrologic Assessment

The temporary 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 1
will be evaluated, and evidence of lateral contaminant migration in
shallow groundwater will be assessed. Conclusions drawn from these
evaluations will form the basis for permanent monitoring well
installations in Phases 11 and 111.

142 Phase II — Characterization

The primary objectives of the Phase 11 field investigation are as
follows:

0 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 QAsQC requirements;
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0 To support the preliminary identification, screening, and
evaluation data requirements of potential remedial
alternatives.

The actual Phase II sampling locations, especially vith respect to the
Phase | locations, vill primarily be a function of how uniform the Phase
I results vere vith respect to contaminant type, magnitude, and
distribution across the site. Phase II investigation of Sites 2, 13,
and 14 vill involve the collection of sediment and soil samples. Air
sampling vill be conducted only if varranted by the results of Phase I
efforts.

Phase II investigation of sites 13 and 14 vill involve the collection of
soil samples. No additional permanent, shallov monitoring wells will be
installed until verification of any contamination discovered during
Phase | is made during Phase II.

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

[During the Phase II investigatioa OF Site 2, vhich is covered by RCRA
requiresents, at least ome sample per contaminated medium Vill also be
analyzed TOr Appendix IX parameters (40 CFR, Part 264). These samples
vill be collected from the area Of highest contamination for each radium
as determined during the Phase I investigation. Additiomal Appendix IX
samples may be required depending on the exteat of contamination
detected. }

{14.2.1 Biota Sampling

The need for formal biological sampling vill be based on the results of
the Phase | habitat/biota survey and analytical screening results. |If
biological sampling is required, a separate biological sampling plan
vill be prepared which outlines sample locatioms, sampling
methodologies, anmalytical parameters, etc.]

400261 .
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‘Table 14-2

PERASE II SAMPLING AND ANALYTICAL REQUIREMENTS-—GROUP C

SITE 2
lo. of pbupli- Trip rield Rinsate [Preservative Analytical
*
Medium Samples cates Blanks® Blanks Blanks n.-n") Total suito‘c'd'
Sediment [84] 9 (] 11} 4 1} 1991 A
(10) I8}
TOTAL 184) 9 Inn} 1) 4 11] [99](10)
SITE 13
lo. of Dupli- Trip Field Rinsate [Presecvative Analytical
Mediun Samples  cates Blanks® Blanks Blanks !lukibl Total. Suite(c,d)
8oil 24 2 1 1 1 1 30 c]
(6) ’ [8]
TOTAL 24 {2 1 1 1 1 30)(6)
SITE 14
lo. of Dupli- Teip Field Rinsate [Preservative . An lytical
Medium Samples cates Blanks® Blanks Blanks llnnksb) Total Suite[c'dl
soil 32 3 2 11} 2 (11 41 A
(6) C
TOTAL 32 3 2 (1) 2 (1) 41(6)
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Table 14~2 (Comt.)
"!up blanks will be analysed for Target Compound List (TCL) volatile organic compounds only. .

l.mmttvc blanks will be analysed for TCL velatile erganic coapounds, total recoverable
hydseocarbeas, total TCL metals, and cysaide.])

lelmlytien suite designations are as follows:

A = Total recoverable hydrocarbons, metals {modified EPA SW methods for marine sediments), and
total organic carben and total Kjeldahl nitrogen.

B = pii, alkalinity, perceat moisture, graia suc; STU content, ash content, total halogens,
sulfur, ignitability, and cation exchange capacity.

C = TCL volatile organic compounds plus xylene and ketones, TCL base/meutral and acid
extractable organic compounds, TCL pesticides and PCBs, total recoversble hydrocarbons, TCL

setals and cyanide.

l‘”)octﬂ.e constituents encompassed by the various chemical greups imcluded within the
abeve—-listed analytical suites are identified im Tables 9-83
through 9-13 of the Gemeric Quality Assurance Project Plan.

%ur blanks will be analysed for Target Compound List (TCL) volatile
erganic cempounds only.

. .
The number of samples shown in parentheses will be analyzed for the
additional parameters indicated.

[WR = Not reguired.)

€G602062
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[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 NAS Pensacola areas and offshore NAS Pensacola. This will
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.

Metals analysis for marine sediments will be in accordance with the
methods developed by FDER (Schropp and Windom 1988). This will allow
comparison of the data generated during this phase with data from other

NAS Pensacola studies.

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). [Field
methods for sediment sample collection vill be adapted in accordance

" with FDER official guidance for approved sediment sampling protocols
(Ryan et al. 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.

[14.2.3]) Soil Sampling

Soil samples will be collected to verify the results of the Phase I
analytical screening. Locations for the proposed soil borings on Sites
13 and 14 are shown in Figures 14-6 and 14-7. At each location, samples
will be collected from three composite intervals: surface to 05 feet
below ground surface (BLS); 0.5 to 25 feet BLS; and 25 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 25 feet intervals, unless Phase | samples indicate
contamination is present in a deeper zone.

14-13
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The soil samples will be collected using a split-spoon sampling device

or vith hand-held augers. All sampling, compositing, and lithologic ‘
logging will be performed in accordance vith Section 6.6 of the GQAPP.

Equipment decontamination will be performed in accordance vith Section

6.10 of the GQAPP.

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

[14.2.4] Air Sampling
Pormal air sampling will be performed only as required baaed on the

results of the Phase | surface emission survey [amd particulate air
sampling, and the Phase | shallov soil sampling.]

113 Phase III ~ Extent Delineation

Phase III tasks will be conducted based on the results of Phases | and
II. Although the earlier phases are intended to identify and
characterize areas and contaminants of primary concern as they extend
laterally from the landfill source(s), Phase III activities will be
geared toward delineating the horizontal and vertical extents of
contamination.

14.3.1 Biota Sampling

IT deemed appropriate based on the findings of Phases | and II,
[additional] flora and fauna sampling may be conducted in Phase 111.
[Bowever, as for Phase II, a separate biological sampling plam 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.

300265
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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.

14.3.3 Soil Sampling
For Sites 13 and 14, soil sampling will be conducted in conjunction with

any new shallow or intermediate well installations.

14.3.4 Shallov Monitoring Vell 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
contamination.

14.3.5 Intermediate and Deep Monitoring Well Installation and
Development

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 1 and II findings.

14.3.6 Groundvater Sampling

All wells installed for Sites 13 and 14 in Phase III will be sampled,
and analytical requirements for the samples will be developed based on
the results of previous phases. It is anticipated that a select number
of wells will not be sampled as part of this extensive delineation

phase.

14.3.7 Hydrologic Assessment

All vells iInstalled during Phase III will require a well 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. Aquifer
testing will be performed, as required, to ascertain aquifer physical
characteristics. [On sites vhere contamination is found in the
surficial zone during Phases | and/or 11, the lov permeability zone will
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be further characterized during Phase III and any subsequent phases. It

is intended that soil sample results, lithologic logs, isopach maps, ‘
permeability testing, aquifer testing, etc. will be utilized as required

to determine the lateral extent and/or continuity of the lowv

permesbility zone, as well as the degree to vhich hydraulic connection

exists between the surficial zone and underlying main producing zone at

each site.]

38 Alr S-pling '
The need for formal air sampling [during Phase ITI] and the techniques
to be employed are dependent upon the findings of Phases I and II.

14.4 Phase IV - Extent Delineation

Tre folloving tasks, iIf required, vill be performed as a continuation in
the effort of delineating the extent of contaminatiea for Sites 2, 13,

and 14.
O Sediment supling;

O soil Sampling;
o Shallow Monitoring Vell Installation and Development;

O Intermediate and Deep Monitoring Well Installation and
Development;

0 Groundwater Sampling; and

0 HydrologiC Assessment

145 Topographic Survey and Base Map

Followving the completion of Phases III ad IV, a topographic survey of
Sites 13 and 14 will be conducted and a base map will be developed.

Base map coverage, contour intervals, scale, and requirements for
horizontal and vertical control will be established and approved by the
Navy. Ihe topographic base map will be developed for the requirements
of remedial planning and vill include the locations of surface features
such as roads, structures, nearby surface waters, monitoring wells, and
above ground utilities. The location of subsurface utilities and
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drainage structures vill be reflected on the base map as indicated on
existing NAS Pensacola General Development and Utilities maps and/or as
located during field investigations.

146 Field Quality Assurance/Quality Control

14.6.1 Documentation
Pfeld activities and sample management will entail strict documentation
requirements as deseribed in Section 7.0 of the GQAPP.

14.6.2 Field QA7QC Samples “

Samples collected for laboratory analysis during all phases of fieldwork
will require the collection of field QA/QC samples as described in
Section 6.12 of the GQAPP. The estimated numbers of required field
Qa/qQc samples for Phases | and II are shown iIn Tables 14-1 and 14-2.

147 Decontamination and WVaste Management 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 \aste Management Procedures

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

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

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

Laboratory QA/QC procedures are designed to ensure the accuracy,
precision, completeness, representativeness, and comparability of all
analytical data. Laboratory QA/QC has been addressed both in the
Generic Quality Assurance Project Plan (GQAPP) and Generic Site
Management Plan (GSHP). All phases of fieldwork will incorporate a
different level of data quality and requisite laboratory QA/QC. These
levels are discussed in detail in the GQAPP and QSHP.
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16. GROUNDVATER MODELING

E 6 E will use the data generated in the previous field investigation
phases to conduct limited cémputer modeling when applicable and
appropriate. Two scenarios will be considered to assess the potential

for off-site contamination, including:

0 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 RANDOMWALK model (Prickett
et a. 1981) to arrive at these estimates. E & E will calculate flow
velocity field input data for the solute transport simulation from a
simplified model based on Darey’s Law. E & E will utilize parameters
including transmissivity, storativity, and hydraulic conductivity from

the phases of fieldwork described above.

To obtain a prediction of plume extent without remediation, E & E will
illustrate organic and inorganic simulations for the current time and
for one, five, and ten years into the future. Additional simulations
will include different remedial pumping scenarios for both organic and
inorganic contamination. E & E then will use information generated hy
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; GWTRANS, a two-dimensional, finite-difference
solute transport model; rEMwATER, a “finite-element groundwater model;
and FEMWASTE, a finite-element solute transport model.
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17. TREATABILITY STUDY

As indicated in Table 14-2, a number of the analyses to be performed on
the "samples collected during Phases II 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. Some of the
treatability tests that may be examined are incineration tests,
solubility tests, soil leaching tests, and coagulation-flocculation jar
tests.
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18. BASELINE RISK ASSESSMENT

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. The complexity of the site will determine the
level of effort required to conduct the baseline risk assessment. The
conclusions of the baseiine risk assessment will determine the level of
effort required in the risk assessment to be conducted in the FS.

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
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concern to focus on iIn subsequent efforts in the risk assessment
process. It may be useful at some Of the NAS Pensacola sites to select
""indicator cheaicals® to represent the most toxic, persistent, and/or
mobile substances among those identified that are most likely to
contribute significantly to the overall risk posed by the Site.
Sometimes this iIndicator chemical can be selected to represent a "class®
of chemicals (e.g., trichloroethylene to represent all volatiles).

18.2 Exposure Assessment

In this subtask, actual or potential pathways are identified,
populations potentially exposed are characterized, and the extent of
exposure iS determined, ldentification of potential exposure pathways
helps to conceptualize the migration Of contaminants froa an existing
source to an existing or potential point of contact. An exposure
pathvay may be vieved as identifying four elements:

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

2) ﬁ@_éﬁ:ironlental transport medium (e.g., air, ground wvater,
iota);

3) A point of potential contact vith the wedium of concern; and
4) An exposure route to the population from the contact paint.

Tre purpose of this analysis iIs to provide decision sakers vith an
understanding of both the current risks and potential future risks if no
action Is taken. Therefore, as part of this evaluation a reasonable
maximua exposure scenario should be developed, vhiech reflects the
type(s) and extent(s) Of exposures that could occur based on the
expected future use of the site.

The final step In the exposure assessment is to iIntegrate 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.

0560271 .
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18.3 Toxicity Assessment
This step considers: (1) the types of adverse human or environmental

effects associated with contaminant exposure; (2) the relationship
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. Typically this process relies heavily on
existing toxicity information and rarely involves the development of new
data on toxicity or dose-response relationships.

r

184 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. By integrating

information developed during the exposure and toxicity assessments,
estimates of risk can be developed to include carcinogenic risks,
noncarcinogenic risks, and environmental risks. To characterize
environmental risks, the potential exposures to the surrounding

ecological receptors must be identified, and the potential effects
associated with such exposure(s) must be determined. Important factors to
examine include disruptive effects to populations (plant and animal) and

the extent of perturbations to the ecological community. [In addition,
the Integrated RISk Information System (IRIS) will be utilized.]}

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

o Distance to the closest residence (on or off NAS Pensacola);
o Type of barrier, if any, to prevent access;

o Approximate population vithin 0.5 rile of the site (including
NAS Pensacola);

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

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

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

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

[It should be emphasized that all the tasks conducted as part of the

baseline risk sesessment vill be performed on an interactive basis

between the various disciplines required (i.e., hydrogeologists,

chemists, risk assessors, etc.), the Navy, and the revieving regulatory

agencies (i.e., FDER and BPA) and that the goal Of these tasks is 1O

produce appropriate, sufficient, and high quality data 1O complete the

baseline risk assessment, ] .

0300272
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19. FEASIBILITY STUDY

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

As part of the initial scoping activities of the 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. E & E will prepare a qualitative and quantitative
summary of contamination for the scenarios identified during risk
assessment evaluation. Results of this evaluation will serve as a basis
for the screening of applicable remedial technologies for the
development and evaluation of remedial action technologies.

19.1 Screening of Applicable Remedial Technologies

E & E will screen and develop applicable technologies for the
remediation of any on-site contamination. In the process of screening
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 summary, pathways will be
outlined for each medium of concern. E & E then will identify
applicable remedial technologies for each general response action such
as contaminant removal, treatment, disposal, and so on. The
identification of technologies will be based on technical selection
criteria and E & E's engineering judgment. :
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192 Assessment of Applicable Remedial Technologies

During the assessment process, E & E will consider the relative

applicability of each technology. In addition, criteria such as .
environmental, institutional, and public health impacts, and technical

feasibility vill be applied. A discussion of the applicable

technologies will be provided for each general response action. The

summary will include comments as appropriate concerning the reliability

and implementability of the technology.

19.3 Risk Assessment

Based 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
allov the Navy to balance the increase in costs associated with each
alternative against gains in safety. The risk analysis vill include
consideration of site contaminant toxicity, transport mechanisms,
persistence in the environment, and impacts on human health and the
environment.

104 Development and Evaluation Of Remedial Action Alternatives

During the preceding task, remedial technologies vill be assessed
independently vithout consideration of potential advantages Or
disadvantages of technologies applied in combination. In this task,
individual technologies will be assembled Into remedial action
alternatives for the site. During the asseably and evaluation Of the
alternatives, criteria including technical feasibility, environmental
and public health, institutional impacts, and comparative costs vill be

considered.

195 Selection of Recosmended Remedial ACtiOn Alternatives

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

19.6 FS Report

A draft and final FS report will be provided to the Navy for review and
comments .
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20. REPORT

[Polloving the Phase | investigation, E & E will prepare a Phase |
Interim Data Report and Recommendations for each site. The purpose of

this report vill be to summarize briefly the findings of Phase 1 and
provide recommendations for the Phase II investigation; the Phase |
interim report will not be a formal report. (In general, during the
proposed multi—phase investigation process, formal reports will be
generated only when little or no additional assessment vork appears to
be required.) Following the Phase | 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 II
report will be produced. Hovever, if the Phase II results indicate that
additional investigation is required, the Phase II report will be
produced as the Phase II Interim Data Report and Recommendations and
will only briefly sumsarize the Phase II results and provide
recommendations for the Phase III investigation. Thus, the Phase II
interim report will not be a formal document. Following production of
the Phase II interim report, the vork plans for the Phase 111 work will

be updated.]

E & E will prepare a 90% draft [for each of the above—described]

reports, [vhich summarizes] 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 vill 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, vill be provided in a series ‘
of appendices.

Monthly progress reports during all field activities vill be subnitted
to keep the Navy apprised of fieldvork status and site conditions.
Current and planned activities as vell as cost tracking vill be

provided.
83532735
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21. DOCUMENT REVISION

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

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

LL IR
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Z3. PROJECT SCHEDULE

[Pigures 23-1, 232, 23-3, and 234 shov the project schedules for
Phases |, II, 111, and IV, respectively. Given that the scopes of vork
for Phase II and beyond are dependent on the results of the preceding

. phases, the project schedules for Phases II, 111, and IV are tentative.
In addition, the length of time between phases is subject to the
schedule in the Federal Facilities Agreement Site Manageament Plan
(FPasMP). The schedule in the FFASKP will be updated yearly.]
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APPENDIX A

SITE-SPECIFIC SAFETY PLAN




LY ¥
ecolegy and environment, ine.

Q SITE SAPETY PLABN
ol Version 988

A. GENERAL INFORMATION

Project Title: $ite 2 = Waterfront Sediments Project Ao.: UH1103

TO0D/Pan Neo.:

Project Manager: John Barksdals Project pir.: Rick Rudy

Location(s): Naterfront Sediments ~ Marine sediments offshore from RAS Pensacsla on East and South sides
Prepared by: Jon Sehmidt ' Date Prepared: 4-25-89

Approval by: Mary mMiller W WAL Date Approved: S -S -9

Site Safety Officer Review: Date Reviewed:

Scope/Objective Of work: Field Screening will include physical surveys, Soil sampling, temporary well

installation a; ater sampling.

Propesed Date Of Field Activities: September 1039

Background Info: Complete: [ X | Preliminary (®wo analytical }
data available)

hocumentation/Sumsary:

Overall chemical Hasard: Serious { 1 Moderats [ X )
LOw { ) Unknewn | |
Overall Physical Hagard Serious [ ] Moderate [ ]
Lou tx) Unknown { )

Waste Type(s):

Liquid [ | Solid { Sludge [ x) Gas/Vapor I
Characteristic(s):

Plammable/ [ } Volatile [ ] Corrosive [ ) Acutely ( )

Ignitable Toxic

Explosive | | Reactive [ ] Carcinogen [ | Radioactive. ( 1}

Other: Unknown

Physical Hasards:

Overhead t X 1 Confined. { ) Below { X} Trip/rall 1 x )
Space Grade

Puncture [ ] Burn [ ] Cut i ] Splash (x]

Noise { ) Other: Scuba diving to collect sediment sampler

‘\ures completion of additional term and special approval from the Corporate Health/Safety group. (Contact

or HQ.
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Site Ristery/Description and Unusual Features (se¢ Sampling Plan for detailed description): This site is

id wastes

rised of mearshore sediments alemg the southesstern rimeter of the NAS Pemsacola facility. Li

were dugsod of within the stormwater system from the 1930°’s to 1973. This waste was carried out into the

way of stormwater outfalls located al the southeastern rtions of NAS Pensacola. At leas® -

3 million galloms of int solvents, ketones, alodine, mercu radium int, and plating solutions

wore duand‘ untreated, into Peasacola Bay.

tocations of Chemicals/Wastes: Umknown. It is assumed that wastes ars boumd to the organic fraction of
mearshore sediments. )

Estimated Volume of Chemicals/Mastes: At least 83 million gallons of paint, paint thinner and solvent,

lat solutions, mercu trichloroe lene and ketenes.

2

Site Curreamtly in Operation Yes: [ ] Wo: [ X))

- e W W W W e S e W W W W s P G W 4 SE W Gr W e TE A Gh W G GE G G W W Ch Gr M Gh G T W G W T W W W E W e e = W W e =

€. HNFAZARD EVALUATION

List Hasards by Task (i.e., drum sampling, drilling, etc.) and number them. (Task numbers are cross-referenced
in Section D)

Physical Raszard Evaluation:
1) Physical Surveys - Walking aleong sewage ocutfalls:

2) Sediment Sampling -~ lCI!iA Diving for sediment ssmples:

3) Decomtamimastion Procedures -~ Using solvents.

“hemical Naszard Evaluation:

Route Acute odor odor
Compound PEL/TWA of Exposure Symptoms Threshold Description

Mercury 0.1 -gns Inh/Abser/Cont cough, weak n/A odorless
Trichloroethylene 100 ppa Inh/Ingst/Cont [naus,vomit,vertigo 0.082 ppm sweet odor
Isopropyl Alcohel 400 ppe Inh, Abs drowsiness head. 7.5-200 ppm rubbing alcohel
Hitric Acid 2 ppm b . corrosive 0.3-1 ppm acrid
Cadmium 0.2 -g/-3 Inhale/Ingest cough, tight chest /A varies
Cyanide 5 -g/l3 Inhale/Ingest weak, headache R/A almond odor (HCHN)
Wickel 1 -q/‘-3 . | Iah/Ingst/Cont allergic, asthaa /A vacries
Lead g.0S "/‘3 Inh/Ingst/Cont insompia, hyperten R/A varies
Chromium s00 ng/I3 Inhale/Ingest fibrosis of lungs /A varies

Note: Complete and attach a HNazard Evaluation Sheet for major known contaminant.
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site Control:

D. SITE SAPETY WORK PLAN

Attach map, use back of this page, or sketch of site showing hot zone, contamination reductien,

sone, etc.
meter identified? [nmo | Site secured? { no |
I Areas Designated? ([yes]) zene(s) of Contamination identified? { no |

Personnel Protectiecn (TLD badges tequired for all field personnel):

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

A B c
Task 1 X
Task 2 ! X
Task 3 X
Task 4 | | | I x I

(Expand It necessary)

Modifications: Modified level D with wetsuit, neoprene gloves and dive mask.

o Level D:

(o] Level C:
‘ o Lovo.l B:
‘ 0O Level A

0, ¢19.5% Or »>28%, cxplogivo atmosphere >10% LEL, organic vapors abeve background levels,

pittsculntos > Rg/R” | other

O, ¢19.8%% or >28%, explosive atmosphere >25% LEL (California-20%), unknown organic vapor (in
bguthlnq sone) >5 ppa, particulates ng/n° , other

O, <19.5% Or >25%, explosive atmosphers >25% LEL (Sllitornin-zot), unknown organic vapors ¢
b;-qthing sone} >500 ppm, particulates ng/n” , other

€<19.5% Or >25%, explosive atmosphere >25% LEL (California-20%), unknovn organic vapors
5500 ppm, particulates > Rg/n° , other

Alr Momitoring (daily calibration unless otherwise noted):

Type Of Sample Menitoring Frequency of
Contaminant of Interest {area, personal) Equipment Sampling

Decontamination Solutions and Precedures tor Equipment, Sampling Gear, etc.:
Trisodium phosphate wash. tap water rinse, isopropanol rinse, distilled water rinse, isopropanol rimse, and

final distilled water rinse.
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Personnel Decea Protocol: Boot and glove wash - trisodium phesphate wash with clean water rihss. cipeaussasa

will be deuble bagqed and drummed for “tzlll- rield Eneml will take a g’uate shower, off-gite,

follevwing esch day’s tield work.
Decon Solutiom Menitoring Procedures, if Applicable: Decontamination will be performed on_the bost

Special Site Equipment, Facilities, or Procedures (Sanitary Pacilities and Lighting
Must Meet 29 CPFR 1910.120):

SCUBA procedutes and equipment will follow R.A.U.I. and P.A.D.I. quidelines

ling ares, and contact

If above backgreumd radiation levels are encountersd team members will evacuate the s

the corporate health gmies group to reassess the site.

Werk u-itatim (time of day, weather comditions, etc.) and Neat/Cold Stress Requirements:

All fieldwork lettvttiu will be performed during daylight hours. Team members will take breaks as necessary to
avoid heat stress and replace fluids.

General Spill cemtrol, if applicable: ®/a

Investigation=Derived Msterial Disposal (i.e., expendables, decon waste, cuttimgs):

All fieldwork waste materials will be double bagged, drummed, labeled and tramsported to a designated

location for fimal disposal by the Navy. .

sample Ramndlimg Procedures Including Protective Wear:
all field tean members will wear surgical gloves. les will be worm durin

puring all handling of s les

sample preservation with acids.

Tean Member* Respoasibility
Team members to be determined Tean Leader

Site Safety Officer/Sampler

Geologist/Sampler

*All entries into exclusion sone require Buddy System use. All E & E field staff participate in medical
monitoring program and have completed applicable training per 29 CFR 1910.120. Respiratory protection program
meets requirements of 29 CFR 1910.134, and ANSI 288.2 (1980).
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{Use supplemental sheets, if necessary)

- -

LOCAL RESOURCES
(Obtain a local telephone book from your hotel, if possible.)

Ambulance on Base -— 904-452-4138, Off Base — 911

Hospital Emergency Room NAS Dispensary - 904-452-2733, Baptist Hospital 9504-—434-—4811 (Life Flight)

Poison Control Center

Police (include local, county sheriff, state) 911

Fire Department 911

Alrport

U.S. Coast Guard CEmergency - 904—433-8178, General Information 904-453-8282

Laboratory E & K ASC 1-716-631-0360

Fed. Express 1-300-238-5335

Client Contact U.S. Navy Southern Division, Engineer—In-Charge, 1-803-743-0574

Site Contact MAS Pensacola Enviromental Coordinator, W. Dewavne Ray — 904-452-43518

Decompression Chamber NAS Pensacola for life threatening situations. All other cases will be taken by life

flight to Bay Memorial Hospital in Panama City, Florida.

.o Emergency Evacuation Alarm Method R/A

- dater Supply Source On-site

Telephone Location, Number To be determined on-site

Cellular Phone, if available N/A

Radio

Other On-site warshouse number to be determined

1. Dr. Raymond Harbison (Univ. of Florida) ........cccceee.. (501) 221-0465 or (904) ¢62-3277, 3281
Alachus, Florida (501) 370-8263 (24 hours)

2. Ecology and Environment, Inc., Safety Director
Paul JONBMALE® ... ..cccciiitnrcncanrrcscnccisransesessesas (T16) 684=8060 (office)
{716) 655-1260 (home)
3. Regional Office Contact .........cveeveens ve..MMiller.... 656-2854 {home)
877-1978 (office)

4. Office MaNAGEr.......cocveevrcacensacncncossscR.RUAY. ... 893-7245 {home)
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NEDTOX NOTLINE
1. Twenty-four hour answering service: (501) 370-8263

What to report:
- State: "this is an emergency.” ’
- Your mame, region, snd site. .

- Telephone number to reach you.

- Your location.

-~ Name of person injured or exposed.
- Nature of emergency.

= Action taken.

2. A toxicolegist, (Drs. Raymond Narbisen er asseciate) will contact you. Repest the information given to the
- answering service.

3. It a texleslsgls: does Not returm your call within (% minutes, call 2+ fslleving persoms in order ustil
contact is made:

a. 24 hour bhotline - (716) 684-8940
b. Corporate Safety Director ~ Paul Jonmaire - home # (716) 655-1260
€. Assistant Corp. Safety Officer - Stevem Sherman - home § (716) 688-0084

(NOTR: -~ ~Tosa mfl: L=~ Rowte(s) NMOCL to Sstart oS werk)
Hrectlens to Mspizal (lacinde map)
HAS ~ rellew Bradford xsud wes: to Zlivseas Aveage, Turn right (morth) onto Ellysem and continue ‘

-

To 4%°s iatersection With ®™urne: Stree:. The Was Dispessszy is located on the s chidwwss corper of the

Lasersestiom Of Ellyson Avenue and Syrae: Stteet, jn Suilding é5-A.

Baptist Nespital ~ Tire Sumcas 3oad (Mavy Blyvd, ) asrtr tO exit the base. Navy Blvd., becomes NWY O0 and curves
Lo the esst, Pollev Mawy 3ivd /vy . Ol eest spprox. 3mi to Pace 3lvi, Turm lef: (morth) On Pace B2lvd. and

3¢:-3144 approx. lmi tO Cervantes $:. (Nwy. 90). Turn ¢ : 0N _Cervantes ._SO ollew this road for about

§ blocks and turm left (north) onto B street. Tae Bsspital iS about 6 blocks morth ON the left.

taervasy Egress loctes tO G4t Off-Site Emergency eqress toutes Will be located if ewecgessy exit routes become

dlecxed by construction, ets,
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DRILL RIG SAFETY

* Rard 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 Tfirst.

* gave someone guide the rig driver when clearance is at a
minimum or when hazards are In close proximity.

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

The mast must be lowered when the rig 1S 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.

Make 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.,

e Handle augers with care. Use proper lifting techniques_
when_glcklng 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 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 rig mechanisms during
drive sampling and auger removal operations.
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ECOLOGY AND ENVIRONMENT, INC.,

STANDARD OPERATING PROCEDURES FOR
EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITORI'IC

Field operations during the summer months can create a variety of haz=
ards to the employee. Heat cramps, heat exhaustion, and heat stroke
can be experienced and, If not remedied. can threaten life or “iealth.
Therefore, It Is important that all employees be able to re:zognize
symptoms of these conditlons and be capable of arresting the problem
as gqulekly as possible,

THE EFFECTS OF HEAT

As the result of normal oxidation processes within the body, a pre-
dictable amount of heat bk generated. If the heat Is liberated as It
Is formed. there is no change In body temperature. If the reat is
llberated more rapidly, the body coois to a point at which the produc-
tlon Of heat Ik accelerated and the excess is available to bring the
body temperature back to normal,

Interference with the elimination of heat leads to its accumulation
and thus to the elevation of body temperature. As a result, tht per-
son is said to have a fever. When such a condition exists, . pro-
duces 8 vielous cycle In which esrtain body processes speed um and
generate additlonal heat. Then the body must eliminate not orniv the
normal but also the additional quantities of heat.

Heat produced within the body Is brought to the surface largely by the
bloodstream and escapes to the cooler surroundings by conduct.cn and
radiation. ITair movement or a breeze strikes the body, acdd lional
heat Is lest by convrctlon. However, when the temperature of th. sur-
rounding alr becomes equal to or rises above that eof the body. all of
the heat must be lost by vaporization of the moisture or swe:: from
the skin surface. As the air becomes more humid (contains mor-? mois-
ture), vaporization from the skin slows down. Thus, on a day w.en the
temperature is 95 to 100°F, with high humidity and little r no
breeze, condltlons are ideal for the retentilon of heat within the
body. It Is on such a day or, more commonly, a succession «f such
days (@ heat wave) that medical emergencies due to heat are lii-ely to
occur, Such emergencies are classified in three categories: heat
cramps, heat exhaustion, and heat stroke.

HEAT CRAMPS

Heat cramps usually affect people who work in hot environmerts and
perspire a great deal. Loss of salt from the body causes very w=ainful
cramps of the leg and abdominal muscles. Heat cramps also may result
from drinking iced water or other drinks either too quickly or in too
large a quantity,

Heat Cramp Symptoms. The symptoms of heat cramp are:




e Muscle cramps In kgt and abdomen,

e Pain accl;mpanylng the cramps,

e Falntness, and

e Profuse perspiration.

Heat % Emergency Cale. Remove the patient o a cool place. Give
him rips of liquids such as “"Catorade™ Or its equivalent., Apply 3n=
uval pressure © the cramoed muscle. Remove the patient o a hospital
If there is my indlcation of a more serious problem.

r 4

HEAT EXHAUSTION

Heat exhsustion occurs IN individuals working In hot environments, and
may be associated with heat cramps. Heat exhsustion s aurrd by the
pooling of blood In the vessels of the skin. The heat s Tansported
from the interior of the body ® the surface by the blood. The blood
vessels in the skin become dilsted and a large amount of biood s
pooled ‘In the skin. This econdition, plus the bleod pooled In the
lower extremities when sn individual s N M wright positien, may
lead ® an Inadequate return of blood o the heart snd eventually ®
physical <oilapse,

Heat Exhsustion Symptoms. The symptoms of heat exhaustion are:

AN

e Wesk puise:

e Rapid and usually shallow breathing:
e Generalized werkners;

e Pale, clammy skin;

o Profuse perspiration;

e Dizziness:

e Unconsclousness ; and

e Appearance of having fainted (the patient responds {0 the
same treatment administered in cases of fainting).

Heat Exhaustion Emergency_Care. Remove the patient © a cool siace
and remove as much clothing as possible. Administer cool water,
"Catorade,” or Its equivalent. If possible, fan the patient contin=
ually ® remove heat by eonvection, but do not allew chilling or ever=
cooling. Treat the patient for shock, and remove him t©o a medical
facllity jfFthere is any Indication of a more serious problem,

HEAT STROKE

Heat stroke is a profound disturbance of the heat-regulating mecha=
nism, associated with high fever and collapse. Sometimes this condi=
tlen results in convulsions, unconsciousness, and even death. Rirect
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exposure to sun, poor air clreulatlon, poor physical condltlon, and
advanced age (over 40) bear dlrectly on the tendency to heat stroke.

It Is a serious threat to life and carries a 20% mortality ‘ate,
Aleoholles are extremely susceptible.

Hest Stroke Symptoms. The symptoms of heat stroke.are:

e Sudden onset:
e Dry, hot, and flushed skin:
e Dilated pupils;

e Early loss of consciousness;

® Full and fast pulse: fan =

e Bresthing deep at first, later shallow and even almost
absent;

¢ Muscle twitehing, growing into convulsions: and
e body temperature reaching 105 to 106°F or higher.

Heat Stroke Emergency Care. Remember that this is a true emergency.
Transportation to a medical facility should not be delayed. Ramove

the patient to e cool environment If possible, and remove a3s much
clothing as possible. Assure an open airway, Reduce body temperaiure
promptly — preferably by wrapping in a wet shed Or sise by dousing the
- body with water. If cold packs are available, place them under the
arms, around the ‘neck, at the ankles, or at any place where tlood
vessels that lle close to the skin can be cooled, Protect the patient
from Infury during convulsions, especially from tongue biting.

AVOIDANCE OF HEAT-RELATED EMERGENCIES

Plesse note that, Iin the case of heat cramps O0Or heat exhausrion,
"Catorade" or Its equivalent is suggested as part of the treatment
regime. The reason for this type of liguid refreshment is that iuch
beverages will return much-needed electrolytes to the system. Without
these electrolytes, body systems cannot function properly, thrreby
Inereasing the represented health hazard. Therefore, when pers:nnel
are werking In situations where the ambient temperatures and humidity
are high— and especially In situations where protection Levels A B,
and C are required— the site safety officer must:

¢ Assure that all empioyees drink plenty of fluids ("Gator-
ade" or its equivalent);

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

¢ Revise work schedules, when necessary, to take advan-
tage of the cooler parts of the day (i.e., 5:00 am. to
1:00 p.m., and 6:00 p.m, to nightfall).
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If protective clothing must be worn, especlally Levels A and B8, the

suggested guidelines for ambient temperature and maximum wearing time
per excursion asre:

Maximum Wearing Time

Ambient Temperatyre (°F) per Excursion (Minuter)

Abovo 90 15
85 to %0 30
80 to 85 60
70 to'80 ’ 90
80 to 70 ) 120
50 60 180

One method of measuring the effectiveness of employees' rest-recovery
regime s by monitoring the heart rate. The "Brouha guideline” |s cne
such method:

e During a three—minute period. count the pulse rate for the
Jast 30 seconds of the first minute, the last 30 seconds

of the second minute, and the last 30 seconds of the third
minute.

e Double the count.

If the recovery pulse rate during the last 30 seconds of the 1.rst
minute b at 110 bests/minute or less and tho deceleration between :he
first. second, and third minutes I3 at _kart 10 beats/minute, ‘he
work-recovery regime is scceptable. If the employeds rate Is st ve
that specified, a longer rest period Is required, accompanied by an
increased Intake of fluids.

2
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” Mallinc rodt
Material Safety Data

Emergency Phone Number: 314-982-5000

o

Mallinckrodt provides the information wed herein in good faith but
makes no ation as to its comprehansiveness or sccuracy.
Individuals receiving this information must exercise their independe
Judgment in determining ita appropriateness for a particular purpose.
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Maltinckrodt makes ne representations, or warranties, eith
implied, of merchantability, fliness for 0 particular purpose with
the Information set fecth Receln or te the product te which the information
refers. Accordingly, Maltinckrodt will aet be responsible for damages
resulting from ase of or reliance upon this informatlen.

Maltincksodt, Inc., Science Products Division, P.O. Bou M, Paris, KY 43041,

ISOPROPYL ALCOHOL
PRODUCT IDENTIFICATION:
Synonyms: 2.propanol; se¢.propyl akohol; lsopropanol
Formula CAS ND.2 67630
Molecular Weight 6010
Chemieal Formula: (CH4)3 CHOH
Hazardous Ingredients: Not applicable.

PRECAUTIONARY MEASURES

WARNING! FLAMMABLE LIQUID. HARMFUL IF
SWALLOWED OR INHALED. AFFECTS CENTRAL NERVOUS
SYSTEM. CAUSES IRRITATION,

Keepaway from heat, sparks and flame.
Keep container ¢lesed,

Use with adequate ventitation.

Avold breathingvapor,

Wash thoroughly alter handling,

Avoid contact with eyes, skin and clothing

EMERGENCY/FIRST AID

If swallowed, give water to drink. Induce vomiting ifmedieal help
is not Immedlately available, Never give anythingby mouthto an
vnconseious person. If inhaled, remove to fresh ale, I not
breathing, give artificial respiration, If breathingis difficult,

give oyoen. In caw ef contact. immediately flushskia or eyes
with plenty of watee for at least 1S minuter Ia allcasescalta
physiclan,

SEESECTION §.

DOT Hazard Class: Flammable Liquid

Appeannce: Clese, coloriess liquid,

Odorr Rubbingakohol

Solubility: Inflnite Inwater,

Bolling Polnt: 82°C (180°F).

Melting Point: -89°C (-128°F).

Specific gravity: 0.79

Vapor Density (Air=1) 2L

Vapor Pressure (mm Hg): 33 @ 20°C (68°F)
Evaporation Rate: (a-BUAC e 1) 2.83

SECTION 2 Fire snd Explosion Information

Fire: '
Flammable Liquid

Plashpolnt: 12°C ($3*F). (¢letad CUD).
Autolgnition temparature: 3I59°C (750°F),
Flammable limitsinalr, % by volumes
lek: 2.0; uel: 120.

Explosion:

Above flash point, vapor-tie mictures are explosive within
Nammable limits noted above, Contact with strong exidizers may
cause fire or ¢xplesion.

Fire Extinguishing Med!a:
Water spray, dry chemical, alcohol foam, or catbon dloxide.
Water spray may be used to keep fire exposed containers cool.

Special Information:

Inthe event OFa (e, wear [ull protective clothing and
N1OSH.approved sell-contained breathingapparatus with full
faceplece operated inthe pressurs demandor other positive
pressure moode.  Water may be used to flush spills away from
exposures and to dilute spills to non-Nammable mixtures. Vapors
can flow along surfaces to distant ignition souree and flash

back.

NEPA Ratings: Health: 1 Flammability: 3 Reactivity: 0

SECTIONJ Regctivity Dota

Stability:
Stable underordinasy conditions of use andstorage. Heat and
sunlight can coatribute to Iastability.

¢

Hazardous Decomposition Products:
Toxc gases and vapors such as ¢arboa monoxde may be released in
1 firs Involving Lsopropyl alcohol,

Hazacdous Polymerization:
Will not oceue.

Incompstibilitles:

Heat, lame, strong oxddizers, acetadehyde, chlorine, ethylene
oxide, hydrogen-palladium combination, hydregen peroxide-sulfurie
add combination, potassium tert-butoxdde, hypochlorous acid,
isocyanates, nitroform, phosgene, ofeum and perchlode add.

SECTION.4 _Leak/Spill Disposs] Information

Remove all sources of ignition. Ventilate area of leak or

spill. Qlean-up personnel requirs protective clothingand
respiratory protection from vapors, Small spills may be
absorbedon paper tewels and evaparated inafume hood. Allow
enough time lor fumes to dear hood, then ignite papetina
suitable kocation away from combustiblematerdals, Contain and
recover liquid for reclamation whea posible, Large: spills,

and btsizes e be collected as hazardous waste and atomized
in a suitable RCRA approved combustion chamber, ot absorbed
with vermiculite, dry sand, earth or similar matedal lor

disposal as hazardous waste ina RCRA approved facility.

Ensure compliance with local, state and federal regulations.

Elfective Dah. ,7-13-87 Supersedes 09-13-85

ISOPROPYLALCOHC -
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Effective Date: 07-13-87 Supersedes U9-13-83

E N 2 | m
A. EXPOSURE /HEALTH EFFECTS

Inbalation:

May cause [rritation of the nsss and throat. Bxposure to high
concentrattons has a narcotic effect, preduclag symptomse!
drowsliaess, headache, staggering, unconsciousness and passibly
death.

Ingestion:

Nay cause drossiness, uacoaxiousned, and death.
Gastrointestinal paia, ¢ramps, nausea, vomitiag and dlarrhea may
1150 result. The singlelethal des+ for a human adult  about 250
mlis (SAX Sixth Edition).

Skin Contact:
Has adefatting action of the skin that can cause Irritation, May
s initation with a stinging effect and burning sensation.

Eye Contact:
Yapars may Irritate the eyer. Splashesmay cause sevsre
Jeritation, pessible corneal bums and ¢y= damage.

Chronl¢ Exposure:
Prolonged contact with skin may causa mild initation. drying,
ermeking, OF contact dermatitis may develop.

Aggrevation of Pre-xsting Coadlilons:

Persons »ith pre <xisiing skin diserders Or eye problems or
impaired rzspiratosy function may be more susceptible to the
effectsof the substance.

B._FIRSTAID

Inhalation:

Removeto freshair. |f not breathing, give artificial
tespleatioa, If breathingis difficult, give oxygsn. Call e
physician,

lagestlon:

Give watee to ddnk. Induee vomitlag if medical help not Is
immediatelyavailable, Never give anything by mouth to aa
unconscious person, Get medieal attention immediately.

Skin Exposure:
Remeve any contaminated clothing. Wish skin with soap or mild
detergent and w414 ¢ for at least 18 minuter Get medical

attention if frritation develops of s rsists,
i+
Eye Exposure:
Wash eyes with plenty of water for at Jeast 18 minutes, lifting
lower and upper syzlids cceaslonally. Get medical attentton

immediately.

. TOXICITY. (RTECS, 1982)

Oral rat LDSO: 5840 mg/kg. Skin rabbis LDSO: 13
gm/xg. Inhalation mt LCSO: 16000 ppm/3H. Mutation ceferences
¢ited Aquatic Toxdeity railng TLm>$: 1000-10 ppm.

SECTION 6 Occupations! Control Measures

Airborne Exposure Limlts:

«OSHA Permissible Exposure Limit (PEL):
400 ppm (TWA).

A CGIH Threshold Limit Value (TLY):
400 ppm (TWAY; 500 ppm (STEL).

.....

Ventllation System:

A system Of local 1nd/o¢ general exhaust ls recommended to keep
employte exposures below the Airborne &cpedurs Limits. Local
exhaust ventilationis geasaily peeferred because it can ¢ontrol
the emissions of the contaminant at its source, preveailag

. disparsion of {t into the g#a¢al work a2, Please referto the

ACGIH document, *Industdal Ventilation, A Masual of
Resommended Praciiess!, most recent edition, for details.

Persons! Resplmaiors (NIOSH Approved)

1f the TLY 1s exceeded a full faceplecs ehemical cartddye
resolmioe may b¢ wom, [ peaenl, up to the maxdmum use
concentration specified by the resgtaatoe supplier. Altematively,
asupplied ale full faceptece rsatmios Or aldined hood maybe
worn.

Skia Protectios:
Wear Impe sious peotecitve clothiag, includingboots, gleves, lab
colt. apron or eoveralls to peeveat skin contact.

Eye Protection:

Usachemlical safety pogpies and/or a full face shield where
splashingis possible.Contact (<425 should net be wom when
working with this matedal,  Maintain ¢y wash fouatain and
quickdrench fadilities in work 23,

SECTION 7 St0m¢4 104 Scaclal Information

Protect agalast physical damage. Store in « cool, dry
well-ventilated keation, away from any w21 where the fire hazard
may be acute. Outside or detached storags is prefered. Segdnate
from oxidlzlag materials. Contalness should be bonded 114 grouads
for transfers to avold static sparks. Storage and use i ¢4 should

be NO Smoking areas, Use nsa-sparkiag type tools and equipment.

1SALC
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Matery safety Data

Emergency Phone Number: 314-982-5000

ey wocl L QU L DUt
makes norepresentation ity Lo ity com== enesd O accuracy.
Individuala receiving this informati. -reise their independent
judgment in determiningits appropi..| Vv particular purpose.

Mlailinckrodt makes no representations, or warranties, either sor
Implied, of merchantabdility, fliness for a particular purpos- pectto
the informution set forth herein Or lothe product lowhlct )
refers. Accordingly, Mallinckrodt will avt be responsible fe.

resulting from use of o¢ relinnce upon this Informatlon,

Mallinckrodt, tac., Svience Products Divisiva, P O.Boy M, Paris, KY 43061,

NITRIC ACID, 70%
PRODUCT IDENTIFICATION:

Synonyms: Aqua Fortis; Azotic Add; Nitrie Acid 70%

Formula CAS No:  7697-37-2
Molecular Weight: 63.00
Chemical Formula: HNOj

Hazardous Ingredients: Not Applicable

PRECAUTIONARY MEASURES

DANGER! STRONG OXIDIZER. CONTACT WITH

OTHER MATERIAL MAY CAUSE NIRE.

CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL
BODY TISSUE. MAY BE FATAL IF SWALLOWED. HARMFUL IF
INHALED. INHALATION MAY CAUSE L UNGDAMAGE.

Do not get in ¢yes, ON skin, or On clothing.
Awnid breathingmist.
Use only s4th adequate ventilation.

Wash thoroughly after handling.

Keep from contact with clothingand other combustible matedals,
Do not store near combustible materials.

Store in J tightly closed container.

Remave and mash contaminated clothingpromptly.

This substance is classified as a POISONunderthe Federal Caustic

Poison Act.

EMERGENCY/FIRSTAID

Incase of contact, immediatelyflush skin or eyes with plenty of
water fur at beast 15 minutes. If swallowed, DO NOT INDUCE
VOMITING! Give large quantities of water or milk if available,
Never give anything by mouth to an unconscious person. If inhaled,
remnwve to fresh air. 1Cnut breathing. give artificial

respisation. |f breathingis difficult. give oxygen. In all cases

4ll a physician,

»E:E SECTIONS.

DOT Hazard Class: Oxiducr

E N 1 Physical D

Apptanance: Clear, colorless to slightly yellow
liquid.

Odor: Suffocating a¢rid.

Solubility: Iafinite innter.

Boiling Point: 122*C (252°F)

Melting Point: -34*C (.29*F)

Specific Gravity: 141

Vapor Density (Airs1): 2-3 approxdmately
Vapor Pressure (mm Hg): 62@ 2°C (68°F)*
Evaporation Rate: NO informatioa found.

SECTION 2 |

Fire:

Not combustible, but substance is a strong oxddizer and its hut
of reaction with reducing agents or combustibles may causs
ignition, Caa react with metalsto release Nammable hydrogen

Bs

Exploston:

Reacts explosively with combustible organie or readily oxddizable
materials such ast akeohols, turpentine, charcoal, organk

refuse, metal powder, hydrogen sulfide, ete.

Fire Extinguishing Medla:
If invobved inafire, usa nter spray.

Speclal Informatfon:

Increases the Nammability of combustible, organke and readily
oxddizable materials. In the event of a fire, wear full

protestive ¢lothing and NTIOSH-approved self<contained breathing
spparatus with full faceplece operated inthe pressure demand or
other potitive pressure mode.

SECTION3 Resctivity Dyta

Stability:
Stable under ordinary conditions of use and storage. Containers

may bunt when heated.

Hazardous Decomposition Products:

When heated to decomposition, emits toxie nitrogen oxddes fumes
and hydrogen nitrate. Will react witbn t e ror steam to produce
hut andtoxde and corrosive fumes

Hazardous Polymerization:
Will not occur.

Incompatibilities:

A dangerously powerful oxidizing agent, concentrated nitric acid
Is incompatible with most substances, especially strongbases,
metallic powders, carbides, hydrogea sullide, turpentlne, and
combustible o rpaks.

SECTION 4 _Lesk/Spill Disooss! [aformation

Isolate or enclose the arca of the leak or spill. Clean-up
personnel should wear protective clothing rod respirstory
equipment suitable for toxie or corrosive Nluids O vapors.
Small Spitts: Flush with water and aeutralize with alkaline
material (Sodaash, lima, ¢te.). Sewer with excess water.
Larger spills and lot sizes; Neutrslizs with alkaline materal,
pick up with absorbent material (sand, earth, vermiculite) and
dispose ina RCRA 4 pproved wasie lacility or sewer the
neutralized slurry with excess n t e rif tocal ordinances alfow,
Provide forced ventilation to dissipate fumes.

Reportable Quantiry (RQXCWA/CERCLA) 21000 tbs.

Ensure compliance with locat, state and federal regulations.

NFPA Ratings: Health: 3 Flammabilit: 0 Reactivity: 0 Other: Oxidizer

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

NITRICACID, 70%
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Effective .. ate: 10-21-86 Supersedes 09-04-85

NITRIC'ACID, 70%

SECTION § Hesith Hozard Information
A_EXPOSURE / HEALTH EFFECTS

{ahalation:

Corrosivel Inhalstion of vapors can causs bresthing difficultics
and lead 10 pneumonis and pulmonary edema, which may be fatal.
Othar symptoms may include coughing, choking, and irvitation of
the Aose, throat, and respiratory trect.

Ingestion:
Corrosive! Swatlowiag nltric acid con cause immediate pain and
bums of the mouth, throat, ssophagus sad gastrointestinal tract.

Skia Coatact:

Corvosivel Con cause redness, paia, sad sevare shin bums.
Conceatrated solutions cause deep uicers and stain skin a ysllow
or yellow-brows color.

Eye Contact:
Corrosivel Vapors are irritating sad may cause damage (0 the
oyes. Splashes may csuse savere burns and permaneat eys damage.

Chrenlc Expesuret
Loag-term exposure 0 concentrated vapors may cause erosion of
teath. Loag term exposures seldom occur dus 10 the cocrosive

properties of the ecld.
Aggrevation of Pre-existiag Coaditions:

Parsons with pre-existing skia disorders or sys disease may be
more susceptible 10 the effects of this substance.

b

Iahslistion:

Remove 0 fresh alr. I not breathing, give artificiel
respirution. If breathing is difficul, give oxygen. Call &
physician.

lagestion:

DO NOT INDUCE VOMITING! Give large quantities of
water or milk if svailable. Never give anything by mouth to
an uaconscious person. Get medical attention immediately.

Skin Exposurst

1 case of contact, immediately flush skia with plenty of water
foe at lesst 15 minutes whils removing contaminated clothing
and shoes. Wash clothing before reuse. Thoroughly clean shoes
before reuse. Cet medical atteation immediately.

Eye Exposure
Wash eyea with pleaty of water for ot least 1S minutes, lifting
lower sad upper eyslids occasionally. Get medical attention

immediately.

CIOXICITY DATA >

Inhatation (Rat) LCSO: 244 ppem
(NOy)/30M

SECTION § Qccupations! Control Messures
Alrborne Expesure Limiiss
<OSHA Permissible Exposure Limk (PEL):

2ppm (TWA)
~ACGIH Threshold Limit Value (TLV):

2 ppm (TWA); 4ppm (STEL)

Veatlistion System: )

A system of focal and/or general exhaust is recommended to keep
employse exposures below the Alrborne Expoture Limits. Local
axhavet veatilation is generally preferved bocause it con control
the emissions of the contaminant ot its source, preventing
dispersion of it Into the genersl work area. Plesss refer to the
ACGIH document, “Industrial Ventilation, A Manual of
Recommended Practices®, most recent edition, for details.

Personal Resplrators: (NTOSH Approved)

1f the TLV Is encesded, wear a supplied air, full-{acepiece
respirator, airtined hood, or seif-contained breathing apparstus.
Nitrie acid is an oxidizer snd should aot come ia contact with
cartridges and cannisters that contain oxdizable materisls, such
as activated charcosl.

Skia Protection: '
Waeae imparvious protective clothing, including boots, gloves, lab
cost, aproa o¢ coveralis 10 prevent skia coatact.

* -Eye Protection:

Use chemical salety goggles and/or a full (acs shield where
spiashing is possible.Contact leases should Aot be worm whea
working sth this materisl.  Maiatala eys wash fountain and
quick-drench facitities in work srea.

SECTION 7 Storsge and Soeclel [oformaticn

Knphlw&dmuh«.uomihnml.

éty, vemtiisted area. Protect from physical damags sad direct
sunlight. Isolats from incompatibie substances. Protect from
molsture.

NITP




Malllnckrodt
Material Safety Data

Emergency Phone Number: 314-982.5000
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Mallinckrodt makes mo representations, orwarraniles, en, ior
Implied, of mecchantablilty, Niness for a parikcular purpose with . cspect to
theinformation set foril hereln ac to the pcoduct lowhich thelnformailen
refers. Accordingly, Malllnckrodt will not be responsible tor damsges
resuliing from uscof Or rellsnce upon thisinformsilon.
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Mallinckrodt provides theinformation
makeanorepresentation astoitsa comprehensiveness oraceuracy,
Individuals recelving thix Information must exercise their independent
Judgmentindeterinining its appropriateness lora particular purpose,

_ed hereln Ingoad faith but

Mallincksodt, Inc., Science Products Division. P.O. Box M, Paris. K'Y 43061,

SULFURICACID 96%
PRODUCT IDENTIFICATION:;

Synonyms: Oilof Vitriol

Formula CAS No.: 7664-93-9
Molecular Weight: 98.07

Chemical Formula: H3504

Hazardous Ingredients: Not applicable.

PRECAUTIONARYMEASURES

DANGERS CORROSIVE LIQUID AND MIST

CAUSE SEVERE BURNS TO ALL BODY TISSUL MAY BE FATAL
IF SWALLOWED. HARMFUL ItINHALED. INHALATION MAY
CAUSE LUNG DAMAGE.

DO not get In eyes, 0N skin, OF on clothing.

Do not breathe mist.

Keep container closed,

Use only with sdequate ventilation.

Wash thoroughly alter handling.

This substance isclassified as a POISONunderthe Federal Caustie
Poison Aet.

In all exses call a physiclan. Incase of contact, immediatety
Nush skin Or eyes with plentyof water lor at least 1S minutes.
1t swallowed, DO NOT INDUCE YOMITING! Give large quantities of

water, Never give anything by mouthto an unconscious person, If
inhaled, remove to fresh air. If not breathing, give artificial

SECTION{ Physical Data

{ Ivity D

Appeanance: Colorless, oily liquid. Stabllity:

Odor: Odorless. Stable under ordinaryconditions of uss and storage.

Solubility: Infinite @ 20°C.

Boiling Point: ca. 310°C ($90°F)

Melting Polat: ca., -14°C (6'F). . .
Specific Gravity: 1.84

Vapor Density (Air =1): < 0.3@ 25°C (TT°F)
Vapor Pressure (mm Hg): 1 @ 146°C (250°F).
Evaponition Rate: Nolnformation found.

SECTION 2 _Fire aud Explosion Information

Fire:

Not combustible, but substance is a stror g oxidizer andits heat
of reactionwith reducing agents Or combustibles may cause
Ignition, Reacts with m at metals releasing flammable,

potentially exploshve hydrogen .

Hazardous Decomposition Products:
Toxde fumes of oxddes of sulfur. Will ructwith water Or steam
to producetox¢ and corrosive fumes. Reacts with carbonates to
genersie carbon dlodde gas, and with cynnides and sulfides to

* form polsonous hydrogea cyanide a d hydrogea sulfide
respectively.

Hazardous Polymerization:
. Will not occue.

Incompatibilities:

Water, b u y organl¢ material, halogens, metal acetylides,
oxdes and hydrdes, strongoddizing and reducing agents and
many other reactive substances,

SECTION4 _Leak/Spill Disposs] Information

Dike and caw leaking or spilled liquidwith dirt,

vermiculite, ktty-litter or other Inert absorbent, Cover

spill with sodium blearbonate or woda ash and mix. Qean-up
personnel require protective clothing and respintory
protection fromvapors and mists. Neutralized waste maybe
containerized and disposed in a RCRA approved waste disposal
fadility. flush area of spill with dilute soda ash solution and
disard to sewer,

Exploslon:

Not combustible, but substance is a nmn; oxddizer andits hut
of reaction sith reducing agents Or combustibles may cause
lgnition.

Fire Extinguishing Media:
Dry chemical, foam OF casbon dioxdde. Water spray may be used to
keep Mre exposed containers cool.

Speclsl Informatlon:
Inthe eventof a fire, wear lull protective clothingand
NIOSH-approved self<ontained breathing apparatus with lull

¢ Reportable Quantity (RQYCWA/CERCLA) 1000 bs.
(acepiece operated inthe pressure demand OF other positive

respiration. If breathing is difficult, give oxygen pressure mode. Ensure compliance with local, stats and fedenal regulations.
'SEE SECTION .
DOT Hazard Class: Corrosive Material

A NFPA Railngs: Health: 3 Flammability: O Reactivityr 2 Others Water reactive

Effective Dace: 10-21-86 Supersedes 09-05-85

SULFURICACID 96
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SULFUKICACID 96%

Effecti * Date: 10-21-86 Superseder09-05-85
SECTION S Miegith Mazard Information B._FIRST AID Ventliation System:
A sysiem of local and/or general sxhaust Is recommended o keep
A.__EXPOSURE / HEALTH EFFECTS Inhatations , employee exposures below the Alrbome Exposure Limlts, ‘Locsl
Remove lo fresh sir. M not bresthing, give artificial exhaust vestiiatidn is geasrally preferved because K can control
Inhalation: respirstion. i breathing is difficull, give oxygea. Call the emissions of the contaminant st is source, preveating

Inhatstion produces damagiag effects on the mucous membranes and

wpper cespliratory tract. May cause lung edema. Symploms may
include invitation of the nose and throat, snd lsbored breathing.

Ingestion:

Corrosive, Swallowing can cause severe burns of the mouth,
throat, sad siomach, leading to death. Can cavse sore throat,
vomiting, dlarrhea.

Skin Contact:
Corrosive. Symptomis of redness, pain, 3ad severs burs con oceur,

Eye Confacts
Corvosive. Splashes can cause blurred vision, mlwn. pcln and
severe lissue buns,

Chrenlc Exposure:

Long-term exposute 10 mist Of vapors may cause damage 10 leath.

Aggrevation of Pre-existing Conditlons:

Persons with pre-existing skin disorders or eye problems or
impalred respiratory function may be more unuptbb tothe
elfiécts of the subsiance.

physician,

Ingestion:

if swallowed, DO NOT Induce vomiting. Give farge quantliles
of water or mitk if avaliable. Call o physician immediatety.
Nevet give snything by mouth to an uaconscious person.

Skin Exposuret -

In case of contact, immediately flush skin with plenty of water
for at least 13 miavies while removing contaminated clothing
and shoes. Call a physician.

Eye Exposuret

Wash eyes with pleaty of wales loc ol least 1S minutes, lﬂlu
fower and upper eyelids mdonly Get medical atteation
immediately.

C. TOXICITY DATA  (RTECS, 1%2)

Orsf rat LDSO: 2140 mg/hg. Inholation Guines Pig
LCSC: 18 mg/m3

SECTION 6 Qccupations] Control Mensures

Alcborne Exposure Limlin

“OSHA r-mm Bxplosure Limk (PEL):
1 mg/m

‘A.(.:‘({IIH nudnkl Limk Velve (TLV):

1 mg/m3 (TWA).

dlspersion of i Into the generel work area. Pleass refer (o the
ACGHIH document, "Indusirisl Ventilstion, A Manual of
Recommended Practices®, most receat edition, for details.

Personal Respirators: (NIOSH Approved)

#f the TLV s exceaded o full faceplece chemical cartridge
respirsior may be worn, In general, wp 10 100 times the TLV or th
maximum use concentration specified by the respirator supplier,

“ewhichever is less. ANematively, 8 supplied oir full faceplece

respirstor or slrlined hood may be vom.

" Skin Pretectiont

Wear impervious prolective clothing. including boots, gloves, lab
€08, apron o¢ coveralls (o preveni skin contact.

Eye Protectiont
Use chemical safety goggies snd/or a full (ace shield whers

* splashing Is possible.Contact feases should not be worn when

working with this material.  Maintaln eye wash fowatain and
qultl-dn[m focilities In work ares.

" SECTION 7 Storage and Specinl Information

Store In a cool, dry, ventiiated storsgs area with acid

resistant floors and good drainsge. Protect from physical damage.
Keep out of direct sualight and sway from heat, water, snd
incompatible materials. Do not wash out contsiner and use i for
olther purposes. When diluting, afways add (he acid 10 water; neve

*  add waler (0 the scid.

sur
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Chemical Pact sneet* Version 3

CHROMIOM (metal)

The {nformation in this sheet applies to workplace exposure resulting from
processing, manufacturing, storing or handling and s not designed for the
population at large. Any generalization beyond occupational exposures should

not be made, The best industrial hygiene practice IS to maintain
concentrations of all chemicals at levels as low as is practical.

Chemical Names: CAS 7440-47<=3.
Trade Names: Chrome

Oses; In the manufacture of chrome-steel and chrome-nickel-steel alloys and
for snreme plating of other metals.

PEYSTCAL INFORMATION

Steel=gray metal or silver metal powder,

Appearance:
Qdor: lone.
Behavior in Water: Insoluble.

HBEALTE _HAZARD INFORMATION

QOSHA_Srandard: Average 8 hour exposure == 1 amg/z3,

NIOSR Recommended Limit - None established,
ACGIH Recommended Limit: Average 8 hour exposure -- ¢.5 mg/m3.
Short Term Exposures:

s+ GChremium metal is not considered to be very hazardous and is

prlmarllx a dust irritant. Bowever, weldlng or plating with chromium may
produce hexavalent cazomiwm (chromium vI) cOmpounds, some of which are

considered 10 be carcinogenic. see specific compounds .
Inhalation: Dust may sause irritation of the nese, throat and lungs.
Skin: Dust may cause irritation,
Byes: Dust may cause irritation.
Ingestiop: Dust may cause irritation of the mouth and throat,
Long Term Exposure:

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

rPrepared by the Bureau of Toxic Substance Assessment, New York State
Department Of Bealth. For an explanation of th? t$rms aﬂd bbr\?watlons used,
rea ™Moxic Substances: HOW TOXIC Toxic® available from the New York State
Department of Health.




: Move person to fresh air. Give artificial respiration or oxygen
as required. Seek medical attention, if necsssary.

Skin: Wash affected area with soap and water. Seek medical attention, if
necessary.

Eyss: Wash with wvater for at least 1S5 minutes. Seek medical attention, if
necessary.

Ingestion: Seek medical sttention, if necessary.
IXRE_AND PXPLOSTON INFORMATIDON
Genaral: Dust may be flammable.
REACTIVITY

¢ Reacts with alkalies, alkali carbonates, dilute sulfuric
acid and dilute hydrochloric acid.

PROTECTIVE _MEASIRES

W, Store in a sealed container away from materials listed
ve.

Provide adequats ventilation t0 prevent high
G caacgg'ugfom o? dust. Sinks, showers and eyevash stations should pe
readily available. . .

nhetitnrad for nranar handling and
engineering controls): Wear eye protection.

: use a dust and mist
respirator texcept single-use OI' quarter-mask types), a supplied-air
res irator O a self-contained breathing appacatus. .

use o powersd air-purifying cespirator with a high efficien

particulate filter or a supplied-air respirator operated in i
continuous-flow mode. Kot levels use a respirator with
a full facspiece and high—efficiency particulate filters, a powered
alr—purifying respirator with a tight-fitting facepiece and e
high-efficiency particulate filtez, a self-contained breathing apparatus
with a full facepiece or_a supplied-air zespirator With a full facepiece,
Por levels up to 25 ma/m3

use a supplied-air ¢ rator operated IN a
positive pressure mode. Lmu_n_hn_u_agzs‘ue a supplied-air
respirator with a full tacepiece_and Operated im a positive pressure
mode.. S0_ma/md_or in areas of unknown cnncentrations
use a self-contained breathing appazatus with Lull facepiece operated in_a
positive pressure mode O a combination Type C s:tgglied-ci: respirator with
an auxiliary self-contained breathing apparatus, th with a full facepiece
and operated in a positive pressure mode. For eacape use a respirator with

bigh-efficiency particulate filter8 Or an escape self-contained breathing
apparatus.

PROCEIMRES FOR SPILLS AND LEAKS

Warn other workers of the spill. Put ON proper protective clothing and -
equipment. Clean Up using vet methods O by vacuuming. Place in suitable
containers. por final disposal contact your regional office of the New Yor!
State Department Of Envirommental Conservation. ’

Por more information:

Contact the Industrial Bygienist or Safety Officer at YOur worksite Or the
3000334 Rew York State Department of Bealth, Burean of [OXIC Substance Assessment,

2 University Place, Albany, Mew YOrk 12203,

rﬁf.ﬂ‘f.l:ﬂ' e r'hb'g\ el Fwviveesmeus
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P pu ops 1.1, 2-TRICHLOROFTRANE

?he information i{n this sheet applies to workplace «exposure resulting from
Q:ocusing, manufacturing, storing e¢c handling and is not designed for the

saded pajdAdd

pulacion at large, Any generalization beyond occupational exposures should n..
made. The best industrial hygiene practice is to maintain csncencrations of all
chemicals at levels as low as is practical.

Shemical Hapaei Ethane trichloride: besa-zcichlorcetnane; 1,2,2-trichloccethans;
vinyl trichloride: NQI=C04373; CAS 7%=00-5,

Trade Names: Beta-T.

Dses: 2s an {ntecmediate in the production of vinylidine chloride: as a solvent for
fats, waxes, and natural resina: and as a component of adhesives.

PHYSTCAL INFORMATION

Apeeaczancet Colorless liquid.
Qdor:s Chloecoformelize, sveet,

Ewvaporation: Mcdecate, Vapors are heavier than air and tend to sink.

Behavior In Water: Only slightly soluble: rinks,
HEALTH HAZARD INFORMATION

QSHA_Standard: Average 8 hour exposure == 10 »em,
W: Average 10 hour day/48 hour weex ~— 10 pgm,
: Average 8 hour exposure == 10 pem.
Short Term Exposure: '

Inbalation: Inhalation may produce headacne, lassitude, dizziness,
incoordination, lew blood™ pressure, irregular heart beat, coma and death £zow
respiratory arrest, Exposure to vapor concentrations near 2000 psm for

S minutes causes central nerveus system depression and anesthetic effects.
Symptoms are masal irritation, drowsiness and equilibrium disturbances. Death

may result frea 13,600 ppm for 2 hours,

Skin: May cause irritation and <hemical burns if allowed to remain on the skin
for a prolonged geziod. nay be absorbed through the skin to cause or increase

the severity of sympzoms liSted above.

Eves: May cause irritation.
: May cause effects similar to those listed under inhalation. Liver

and kidney damage have occurred in animals. Laboratory studies with animals
suggests that the probable 1eznal dose for humans is about 12 ounces.

Long Term Exposure:
Inhalation may cause liver and kidney damage. Has caused cancer in laboratory
animals. Whether it does so in humans is unknown,

repared by the Bureau of Toxic Substance Assessment, New Yerx State Depacmment Of
g:ch. For an explanation Of the terms and abbreviations used, see "Toxic
tances: How Toxic Is Toxie®, available ¢:rom the New York State Department ox

Health,




EMERGENCY_AND PYRST AID INSTRUCTIONS

Inhalations Move to fresh air and perfora artificial respiration if necessary. Keep varam 2
at rest. Get medical attention.

Skin: Remove contaminated clothing. Wash skin with soap or aild detergent and plenty of u:c’
for at least 135 minutes. Seek medical attention if necessary.

Lyes: Wash vith wvater for 1S minutes. Seek medical attention.
Ingestion: Do not induce vomiting. Seek medical attention immediately.
ZIRE AND EXPLOSION TINFORMATION
General: Met flasmable under normal conditions.
Explosive Limirs: Opper = 15.5%, lower == §.0%. (High energy ignition sourcs thuired.")
Exringuisher: Water fog, foam, carbon dioxide, dry cbemical.

REACTIVITY

Materials tn Avnid: Pire and explosion may result from teaction with strong oxidizers such as
peroxides and permanganates; strong caustics such as potassimm bydroxide and sodium
hydroxide and chemically active metals such as alminum, magaesium powdecs, and
potassium. Ligquid will attack some forms of plastic, rubber and coatiags.

3 When decomposed by hot setals, ultravioclet cradiation, acids or acid
fumes, highly toxic hydrogen chloride gas and small amounts of phosgene and cacbon
monoxide fumes are evolved. Open flames, welding accs or other high temperature sourcss
vhich induce thermal decomposition should be avoided.

ZROTECT IVE_MEASIIRES
1 Store in a coal, dry and dack place. Do not store in aluwinum :

containers. Contaminated clothing should be placed in closed containecs until it caa!
discarded or cleaned. -

1 Provide proper ventilation. Sinks, showers and eyewash stations should
be easily available.

. D™ [ athing 'hAnla nBo . . 1 o . B O hant] e R e R ohs
Splash=proof goggles, impecvious clothing, gloves (not leather), and face shield.
clothing before reuse; it may not be possible to clean contaminated leather.
3 Zor any dstsctable levels use a self-contained breathing apparatus with
a full facepiece and operated in a positive pressure mode or a combination Type C
supplied=air respirator with an auxiliary self-contained breathing apparatus, both with a
full facepiece and opecatad in a positive pressure mode. fZor fire fighring use a
sel f-contained breathing apparatus with a full facepiece opecated in a positive pressure

sode. Jar _sscape use 3 gas mask providing pcotection against orgamic vapors or an escape
sel f-contained breathing apparatus.

EROCEDURES _TOR_SPILLS AND LEAKS

Warn other vorkers of spill. Put on proper protective clothing and equipsent. Ventilate the
atea. Mop, vipe or soak up immediately in absorbent satecial such as vermiculite or dry sand
and sove to safe place out-of-doors. Contain liquid. transfer to closed metal containers. For

final disposal, contact your regional office of the Mev York State Depactment of Envicommental
Conservation.

Wash

Por more information:
Contact the Industrial Bygienist or Safety Officer at your worksite or the New York State
Department of Health, Buresu of Toxic Substanca Assessment., 2 Univecsity Place, Albany,

devw York 122013.

c000295
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IIMMAILAUS PUY ST 1aded PAOAISS
remlal Mact Sheet* Version 3
LEAD (Metallic and Iaorganic Compounds)

ehe Laformaticn in 3his sheet applies to workplace exposuce resuliing fram processing,
sanufactucing, stociag Or bamdliag a d {4 net designed tot the population az lacge. Any
gecetalization Beyomd ocsupatioml exposures should not k made. e =t industrial Ryqiene
practice is {0 saincain concantractions of all <hesixls at levels as low as is practical.

$ Lead, CAS 741%«82+l; |ead carpbonata, CAS 398-63-0; lead chloride,
CAS 7750=98=4; lcad sornczida, <3 lal7-3é=8; lead suléice, &3 13lé=87-0; and others.

Trads Names: ©C-I. Pigment Metal 4, C.I. 77575, Lead flake, Whale |cad, Litharge and others.
Oags: Tank linings, piping and other chemical reaction equipment; petroleum cefining:

sanufactuce of gasoline additives; pigments for paint; storage batteries, solder and
fuaible alloys; radiation shielding and cthers.

PHYSICAL INFORMATION
Appearance: Bluish white to silvery grey salid (lead metal).
QOdor: None,
Behavior in Hatser: Insoluble.
HEALTH HAZARD INFORMATION

QSHA_Standacds: M'cnqo 8 hour exposure ~~ 0.05 mg/m3 (lead).
NODSA _Recommended Limir: Average 10 hour 4y OF 40 hour weex exposure == 0.1 =29/23 (lead).

ACGIN Recopmended Limir: Average 8§ hour exposute — 0.15 mg/md (lead).

HOTE: Blood-lead level (s a g9o0od [adicatec of zecal lead exposure, Cuetent osHaA regulatlons
require chae if an individual has a 2lécd-lead level gcestel 3240 o¢ equal to .050 mg |ead
per 100 ml. blood, he or she mus: be ‘emsved {:m all exposures to lead and cannce rg}ur
t6 2de exposute envicirmesn: uncil the blood level falls (0 .040 mag lead per 100 al. bloo
or leu.

Share Tecm Fxposuces

‘Hote: Lead is a cumulative o{sca, [nereasing amounts a n build up in the body
eventually reaching a point vhere gymptoms and disability eccur. Lead dust carried nome
on &ensamisdted clothd can result in exposure and sysptaxs in ocher family members.
Standacds only pro:ccttﬁor Lakalasion exposuce, Exzra precautions should be taken if sxin
exposure 30 SCSuls,

Inbalation: The effects OF exposure :o {ames and dusts of inorganic lead may not develog
quicxly., Symptoms may [(ncluce Sacressed physical fithess, fasigque, sleep dissucbance,
headache, aching <nes, and muscles, ssnstipatisn, abdominal gains and decreased .
appatite. These sffacts are reported to s« teversidle if exposuce ceases. Inhalation of
lacge amouncs Of lead 24y lead to seizures, ssas and Seash.

Skin: may cause irvitiacion.
L lusst May Ause irritation.

Ingestiop: Sev effects listed Lor (ahalation., [Ingestion of large imounis Of lead say
lead to seizuces, coma ind death.
Long . lecn LIpQsures:

Lead can accumulate in the body ever a pecriod of time. Thecefare, long term exposures to
lower levels an teswlt fnoa build up of lead in the body and more severe symptoms. These
sy include ineala, pale skin, a blue Line at the qum sacgin, decreased. hand=gcip
strenqth, abdominal pain, severe s3astirzaszicn; nausea, vemiting, and pacalysis of the
velse joint. Prelonqed exposucte may alse result in kidney damage. |If the nervous sysszes
is atfected, usually due to very high exposyces, the resulting effects inslude severe
dsddacre, convulsions, sea4; delirium and deazh. In non-facal cases, recovery IS slow and
not always complete. Alcohol {sgescien and Physmal exection may drisg on symptoms.
Centinuwous exposure «aa cesult in decreased fertility. Elevated lead €xposure of eithec
Riimt efdte pregnancy <an lncrease the chances of sissacclage OF bireh cdafects,

txposure OF z3e aceher during pregnansy can cause birth defects.

*Prepaced by oe¢ Buceay Of Toxle Subssance Agsessmens, New Yock sStace Department of gealwn,
70r an explanation of the terms and asbreviations used, sSee *Toxic SUBSLaNcEs: How Toxic 1
Toxic® available from the New Yotk Stace Department of Health.




EMEBCENCY_ANDR_FIRST _AID _INSTROCTIONS

Iohalatiaon: Move person to fresh alr. Give artificial respizaton as needed. Get medical
actantion immediately.

Skin: wash actea with plenty of soap and vatsgz. Rewmove any contaminated clothing.
2yss: Rinse eyes with pleaty of vater for 15 minutes. Seek -«ua.l attention, if necessary.
Ingestion: If person is comscious, give wvater. . Sesk medical atteation.
s Whale biood lead levels, circulating plasma/erythrocyte lead coamcentration
catio, arine ALA, and erythrocyte protoporphyrin fluorescent microscopy may all be useful

in momitoring or asseswing lead exposure. Chelating agents such as edetate disodium
calcium and penicillamine are generally useful im the therapy of acute lead

intoxification.
ZIRE_AND_EXPLOSION INFORMATION
General: mot combustible. If exposed to fire, may release toxic fumes or sulfur and lead
axides.

: Use extinguisher appropciate to burning satecial. When fighting fire, wear a
self-contained breathing apparatus vith a full facepiecs and operated in positive pressure

A EEACTIVITY
Batsrials to Avaid: Reacts viclently with potassiumm.
Candicions ta Avaid: Excessive heat.
o ZROTECTIVE NEASORES
Sracage and Sandling: Store in an ares avay from heat and heep separace from potassium.

Enginsecing Cantrols: Adequats ventilation, siaks, showvers and eyewash stations should be
peovided. .

. pgy -k, N A ‘et . el . e a - T . O . ey RO e R Y ng ohe .

Pull bedy work clothing should be vorn incleding bump caps oc hacd hats, rubber gloves,
and eye protection. Employees should routinely wash their skian thoroughly and change
clothing at the end of each wock shift.

: rac lavels up o 0.5 ma/m’? use a supplied-air respicstor, :n .
self-contained breathing appacatus or an ai cespicator vith high—-efficiency
pacrticulate filtes. “-I.“: suppl ied=air respirator opecated

in continuous flow mode or a powered air-purify respirator vich high efficiency
particulate filterss. uss any of the above vith a full
facepiece. use a Type C_supplied=air respirator operated in a

positive pressure mode. £Zng levels up po 100 ma/m3 use a Type C supplied-air respirator

with a tsn facspiecs oparated in 2 positive pressure mode. [for levels arearer than
w&w use & self-contained breathing appacatus

vith full facepiecs opectated in a positive~pressure mode or a cembinacion Type C
supplied=air cespizator vith an auxiliary self-coatained breathing apparactus, both with a
full facepiece and operated in a positive pressuce mode.

Zar escape from 2 contaginatec
ALZA esSe a cespiracor with high-efficiency particulate filters or an escape self-contained
breathing apparatus.

3 Mo eating, drinking, or smoking in aresas vhere the dusts or fumes of lead or
ita compounds are present.

ERQCIINRES_FOR_SPILLS AND LEAKS

Get all votkers out of spill area. Put on necessary protective equipment including :
respizators. If spill is a solution cover vith absorbent and shovel into suitable container.
If spill is in powder form, vacuum vhenever possible to avoid raising dust by sweeping or
Blowing., Place in suitable container. Por final disposal contact your cegional office of the
Hew Yorx State Department of Environmental Consecvation.

for mocre iaformation:

Contact the Industrial Bygienist or Safety Officer at your worksite or the Mew York State
Department of Health, Bureau of Toxic Substance Assessment, 2 University Placs, Albany,

Mew Yock 12203. P
c000296
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Chemical Pict Sheet? Version 2
MERCORY (metallic)

me (nforwmasien ln ehis sheet applies to workplace exposuce resulting from processing,
ufacturing, storing ¢: nandling and i{s not desiqned for the population iz large. “any

enacallzazieon beyond occupational expesutes showld not o« made. The best industrial hg/glene

practice is to maiatala concentrations of all chemicals at levels as low as IS Prasiia

Shemical-liames: Hydrargyrum: CAS 7439-97-6.
Trade Names: Quicksilver, liquid silver and othecs,

Osed in the u'nutlctnte of scientific instruments, in elecs:zical e«quiment, synshesic silk,
seldes, elecurolysic processes, sa:al plating, tanning, dyeing, textiles. photography,
photoengraving, paints and pigments.

PRYSICAL _INFORMATION
Appearange: A silvery-white, heavy liguid.
Qogdar: Odocless. |
Bebavige in Water: Does not mix. Will sink.

%@; $low, but even at t¢ca tempecature, may evaporate to cause symprems as listed undrr
atliof..

HEALTH _BAZARD INFORMATION
QSHA_Srandacd: 0.1 mg/md.
W: Average 8 hour exposuce = 0,05 ag/®3,
ACGIR Recommended Ligmit: Average 8 hour exposure == 0.05 mg/m3.
Shart Tern Exposuce: |

Inhalation: Exposuce to levels below 1 mg/m3 has been shown to produce nonspecific symptoms

such as shyness, insomnia, anxiety and loss of appetite. At higher levels (1-3 ag/md for » °

hours) may cause headache, salivaction, metallic taste, chills, cough, fever, tremars, abdo. al
Cramps, diacrhea, nausea,: vomiting, tightness in the chest, difficult breathing, faticue, luug
irrication and possible lung tissue damage. Symptoms may begin several hours after exposuce
and may last a week. Large doses may result in flu~like sympcoms, which, in severe cases, may
cesult in death due to pneumonia. .

Skip: Can ¢ absocrbed through the skin., may cause (critacisn. Prolonged sontact Vvith sxin
2an result in sympcoms listed above.

Eyes: Can acse eye irritation.
Ingescion: Semecally does not produce i{ll effects.

Long.Zecm Exposuce:

wezaury accumulases im the brain quiexly ducing exposuce but As released from the brain very
slowly. This will result in A build=up in deain tissue over a long time. The liver and
kidaeys may alse te daaaged by mercury accumulation.

It may 2ause headache, dizziness, restlessness, [czizabilizy, sleepness, tremors, delective

muscle control, increased salivation, 100Se teeth, lrritacicn of the gums wrth i blue line

terveen zeezh and gums, loss or appetite, padsea, vomltlng, diarrhea, livet dazage, changes IN

::im, talsed ¢red areas and alissecs of SKEn, impalced MEMOrYy and gossidle peczanent becaia
BAGE »

Frequency of egaglaints and severity of symptoms increase with levels of exposure, s<s: notacly
above 0.1 mg/m=. FHowever, many of these symptoms have teen :epocied at levels below
feconmerded limits due to the accuawlacion of mercury over leng term exzosure,

*Prepared by the bureau of TOXIiC Suzstanse Assessaent, Mew York State Segaczmeat OF Bealzn, For ar
explanation of the teras and abbreviations used, see *Texie¢ Substances: rmow Toxic is toxic.
dvailasle from the New Yorx State Oesactmenz of Health.




Inhalation: Get to fresh air. . Give artificial respiration if breathing has stopped. Give oxyge:
if breathing is difficult. ZXeep varm and at rest. Get medical attention immediately.

Sxin: Remove any liquid sosked clothing. Wash affected area vith soap and vater. Get medical
attention if.necassary.

Zyss: Immediately vash s with large amounts of water. Get medical attention immediately.
éou:acs lomz mu?:oc be worn when wocking with this macerial.

Ingestions Seek medical attention. ‘

: Gastric lavage wvith 5% solutioa of sodium formaldehyde sul fozalate or 2-5%
solution of sodium bicarbonata. Administer BAL (dimercapral) intramuscularly as a 108 solutic
in oil. Urine meccury detecrmination may be useful as an Jindex of absocrption.

EIRE_AND EXPLOSION INFORMATION

General: WNot flammable.
REACTIVITX

s+ Reacts vith nitrates, chlecrates, hot sulfuric acid, asmonia gas, acetylenes.
alkalies and dry bromine. . .

: Heat will speed up the rate of evaporation, increasing risk due to

iinhalation.
PROTECTIVE NEASURES
1 Store in vell-ventilated area, in small amounts, in closed polyetchylene
bottles.
1 + Provide adequate ventilation in both storage ‘tanks and vork areas and

enclose operations where possible. Gyewash staticns, showers and sinks should be availabie.
Provide np;aratc storage for work and street clothes. Plooring should not be able to absord
mercury o have cracks and spaces.

A r~4 ™ athing RnLa _nol . tiles 4 e e . e g 1 AR ne .. MG S It g SO . H Yea2

full body werk clothes with a minimum of seams, no pleats or cuffs, sade from a4 macerial that
vill not readily absord mercury. Also vear protective shoes, of shoe covers, tubber gloves ar
goggles if there is any danger of splashing. Clothing, shoes. gloves and goggles should be
changed or vashed daily. Laundering should be peovided by the employer.

Profective Banivmeni ; For levels ub to 0.5 mo/s use a supplied-air resplratos, a
nlf—c%.mlnrd_be eitaing appacatus OF a chemical cartridge cesp: ratot with cartridoes provicin
protection against seceuey vapecs, Ear leveli um. co i.s2 muiw~ < a supplied-air respirator
stmzazed in CONLINOOW-NOW mi<i= OF a pewesed air-g«!fyuq resplrator providing srasesnicn
4gaiagy MErCUry Vapors. Par lewels un 10 2.3 ma/ad U84 8RY of the i2ve uith a full
facepiece or 2 ¢as & 3k uith a canistet grwxding rotection againse mercury vapocs. Eorg
tewmiw wn rn 7R omerm V2 g ®ww C gupplied=air [eSpIrator :miied La a positive pressuce
rode. Wt a self=sontained Dr athir&g
apparatus vith e full facepiece operated in a positive pressuce x=x O ® combination ‘syp
supplied-air respirator with an auxiliary self-contained beceaching iz=acicus, both uith a full

tacesiesr an 2 iti mode .

9‘3‘“& waftﬂ 3”&34.#‘,@#&3&?&%&%&?&6 against me 3y visesrs OL an es&a &= . use a
self-contained Dreathing ismmcaivs, Pag figeficheing use a s34 mask zrevidiag protection
against MErcury vapocrs of am ts= e gel /=taptylfed B eazhing appazatus.

ZROCEDORES._POR SPILLS AND LEAKS

Get all workers out Of spill area. Wearing protective equipment amd clsi3xing, < eds v the spill
with an irmdusteial vaciam elesrer with a charesal {{lter to absoeb sercuzy vapor. ‘O mercury
spilled IN cracks cover with zinc dust ¢ {¢¢2 an amalgam, Or cover v:> calcium polysul fide vi:t)
excess sulfur. po not sweep Or 3se =mpressed AIr to LUow mereury droplezs a3 it an inereise ci:

encemtrations, Store contaminated O waste mereury (2 tlq2%ly sovered OF vagseeptad{ S™ntiLin
pendi temoval. Por final disposal contact your regional office Of the New York State depa
of Envi:ommenzil Conservation.

Pot mate imformation:
Contact the Industrial Hygienist or $afety Offleer at pur werrsize or the ¥ew York State
gCPlttlcut of Eealzs, Bureau of Toxic Substance issessmens, 2 Gmivecsity Place, Albany, Mew
otk 122013.

regynind naner c ") ‘3 @3 97 ervdueery prl FRviramnent
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J ecology and environment, ine.

‘II' SITE SArFrITY PLAR

' Version 388

A. GENERAL INFORMATION

Project Title: site 13 " Magaeine Point Project lo. : _UR1103

TDD/Pan No.:

Project Manager: John Barksdale Projéct Dir.: Riek Rudy

Location(s): Magasine point = Eastera portion ¢f land north of Chevalier rField, up to Magagine Point
Prepared by: Jon schmidt Date Prepared: 4-25—89 ?
Approval by: jMary Miller M WM. = Date Approved: -4

Site Safety Officer Review: Date Reviewed:

Scope/Objective OF work: Prield Screening will include physical surveys. soil sampling, temporary well

installation and groundwater sampling.

Proposed Date of rield Activities: September 1989

Backgreund Info: Complete: [ X | Preliminary (®e analytical I }
dats available)
»cmntntion/;u.:ury:
Overall Chemical Hasard: Serious ( ] Moderate | ]
Low X ) Unknown | |
Overall Physical Rasard Secious | ) Moderate [ ]
Low [ X ] Unknown | |

Waste Type(s):

Liquid { ) Solid [ X1 Sludge | 1 Gas/Vapor [ }
Characteristic(s) :

Plammable,/ | ] volatile I 1 Corrosive | ] Acutely ( )

Ignitable Toxic

gxplesive | 1 Reactive [ ) Carcinogen 1 ) Radioactive. { )

Other:  Unknown

Physical Hasarcds:

Overhead [ X ) Confined. 1 ) Below 1 x) Trip/rall [ x)
Space Grade

Puncture ( ] Burn { ] Cut [ } . Splash [ x )

Noise [ x} Other: Sampling within a rubble disposal ares

.«ires completion of additional form and special approval from the Corporate Health/Satety group. Contact
. € or HQ.
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CaBBs cawe wBeliadae
e ————————

S1%e HABSTOIY/DeSCIiption 4NRG VAUSUAL FGATULISS (3680 JAMPLING rilR LOI GOLALLEUG UEBLGiLapeeve,
of Chevalier Pield, aleng the waterfront, north to the

was disposed of en Magasine Point from the eastern e

ond ¢of Magazine Point. An unkmowa td of materials were

over an unknown period of time.

Locations of Chemicals/Wastes: Solid waste (building materials) were dumped along the entire stretch of

Magagine Point’'s eastern waterfront.

Estimated Volume of Chemicals/Wastes: unknown

site Currently in Operation Yos: [ X ] Bo: [ ]

C. WASARD EVALUATION

List Nasards by Task (i.e., drum sampling, drilling, etc.) and aumber thes. (Task numbers are cross-referenced
in Sectiea D)

Physical Nasard Bvaluation:

1) Physical Serveys - Walking along rubble area:

Momitoring Well Installation - Us rtable drill rig;
3) Seil Sampling - Using portable drill rigq:
4) Decontaminatien Procedures ~ Using solvents.

hemical Rasard Bvaluation:

Route Acute odor odor
Compound PEL/TWA of Exposure Symptoms Threshold Description
Puel 0il Ne. 2 /A Inh/Abs CRS depressant 0.082 ppm mnild aromatic
Isopropyl Alcehol 400 ppm hd . drowsiness, head. 7.5=-200 ppm tubbing aleohol
mitric Acid 2 ppm . . corrosive 0.3-1 ppm acrgid
Asbestos 0.01 f/ce Inhalation w/a | 77 3 u/A

Note: Complete amd attach a Hasard Evaluation Sheet for msjor known comtamimant.

Page 2 of 6
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D. SITE SAFEYY WORK PLAN

site Control: Attach rap, use back of this page, or sketch of site shoving hot zone, contamination Toduction,

sone, ctc.
. Perimeter identified? {yes]) Site secured? [ nol
Work Areas Designated? (yes) 2onei(s) of Contamination ldentified? [ no )

rPersennel Protection (TLy badge8 required for all field personnel):

Anticipated Level of Protection (Cross—refarenem task numbers to Section €):

A B C D
Task 1 X
Task 2 X
Task 3, X
Task 4 X

Modifications: Modified level D with tyveck, neoprene gleves and boots, safety glasses, APR available when

Jevel C upgrade |S necessary

Action v of tone Pending Reassessment of Conditions:

o Lavel Dx O, ¢€39.5% OU >25V, explegive atmosphere >10% LEL, organic vapors above background levels,
pirticulutn > sg/n” , other

O Level C: 72 "T- =" or »3%%, explosive atmesphers >25% LEL _(California-20%), unknown erganie vapor (in
bgguthing ""i S ppm, particulates > lq/-3, other

. 0 Level B: O, <13.5% or >28%, explosive atmosphere >25% LEL {galifornia-20%), unknown organic vapors !in
b;ut_hinq sone) »500 ppa, particulates > ng/m” , other

o Level A~ 0O, <15.5% or »25%, explosive atmosphers >25% LEL (California-20%), unknown organic vapors
>800 ppm, particulates » ng/m” , other

Alr Monitoring (daily calibration unless otherwise noted):

Type of Sample Monitoring Frequency of
Contarinant of Interast (area, personal) Equipment Sampling
vOoC’'s Area OVA Continuous
Radiation Area Mini—Rad Continuous
Explosive Gases Area Oz/txplosilo:cr Continuous

Decontamination Solutions and Procedures for Equipment, Sampling Gear, etc.: ) ) )
Trisodium phosphate wash, tap water rinse, isopropanol rinse, distilled water rinse, isopropanol rinse, and

tinal distilled water rinse.
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Expendables

te wash with clean water rinsae.

Persennel Decea Protocol:

will be deuble bagged and drummed for disposal. Field rsonnel will take a ienic shower, off-gite,

following each day’s field work.

Decen Solution Menitoring Procedures, if Applicable: Decontaminastion will be performed ir a well-ventilated

irea upwind of the sampling sone.

Special site Equipment, Pacilities, or Procedures (Sanitary Pacilities and Lighting
Must Meet 29 CFR 1910.120):

All drilling safety procedures will be strictly adhered to as outlined in Attachment A.

Site Entry Proecedures and Special Comsiderations: E & E's “"Buddy Systes” will Do empleyed at all tins during

fieldwork activities. Personnel will exercise cacties ia tho visimity of t2e rubble dispesal area and alon

meatrby roadways. IT above background radiation levels are enceuntered te42 swmew:; will evacuate the samoling

ares, and coatact tho corporate health physics group (O reassess the site.

Work Limitatioms (time of day, weather csandiilsas, etc.) and Neat/Cold Stress leguiremsals:

Toam members will take breaks as necessa

daylight bours.

All fieldwork activities will be performed duri

s and replace fluids. Cool vests may be used to prevent heat stress.

General Spill Coemtrol, if applicable: MN/A

Investigatien-Derived Material Disposal (i.e., expendables, decon waste, cuttiangs):
drusmed, labeled and transported to a desi

All fieldwork waste materials will be double ba

iocation for final disposal by the Navy. ) .

Sample Nandling Procedures Including Pretective Wear:

During all handling of s les, all field team members will wvear surgical gloves.

sample preservation with acids.

Tean Member* Responsibility
Team w47t t0 DO detecrmined T¢sn Leader

Sit. satety ofticec/sampler

Geologist/Sampler

*All entries INTO exclusion zone reguire Buddy System use. All [ : ¢ fisld staf¢ patticipato 1IN sdizal
senitoring program and have cempleted applicadle training per 29 ¢rx 1910.120. Respiratory protection progran
seets requirements of 290 CPFR [910.134, and ANSI 383.2 (19830),

Page 4 of 6
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E. EMERGENCY INFORMATION

(Use supplemental sheets, if necessary)

LOCAL RESOURCES

(Obtain a local telephone book from your heotel, if possible.)

Aasulange On Base — 904-432-4138, Off Base -- 911

Hespital Cmergency Room NAS Dispensary ~ 904~452-2733, Saptist Hospital 904-—434-4811 (Life Flight)

Poison Control Center

Police (inslude local, zsusty sheriff, state) 911

Fize Department 911

Airport

V.8, Coast guard faecsency ~ 904-453-8178, General Information 904-453-8282

Labozatory E & E ASC 1-716-631-0360

Fed. Express 1-800-233-538%

Client Contact U.8. Wawy $outhern Division, iagiseec-ln-Shatge; 1-803-743-0%574

8ize Contact ®rs$ Pemsazsla Pnviremental Coordinator, W. Dewayne Ray ~— 904-452-4515

SITE RESOURCES

\te Emryensy Evacuation Alars Metnsd  N/A

er Supply Source On-rite

“~$elepnsne Location, mumber TO >¢ determined on-site

Cellular ?hene, if avalladle /5

Radie

other on=site warehouse nunber to be determined

ENERGENCY CONTACTS

1. Dr. raymend Harbisen (Univ, OF Florida) suveunnunsnnnnnns (501}
Alachua, flsrida (801}

2. Beolsgy and Envivenment, Inec., Safety Director

221-0465 or ($04) 462-3277, 3281
3170-4263 {24 hours)

Paul Jornmalre .suuasunsusssssnssnsassnsansnnnnnunnnnnnnnns {716) 684-8060 {office)
(7L6) 655-1260 {home}
3. Regienal Office ConNtact aunusmsmsmssssnsmmnnss M.Miller.... 656—-2854 (Rowe)

877-1978 {aftice)

4, OFfICE MirageT wunnnnnnnnnunnnnnnnnnnnnnnnnnnns RoRUAY snnnns 893-7215 (home)
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1. Tweaty-fouwr hoar answering service: (501) 370-~8263

waaht tO repoct:

State: ‘tihis is i1z emergency.”

= tour name, region, and site. ‘

Telephone number o reach you.

- tYeur location.

s Of persen injured Or expesed,
Mivre Ol emergency.

Action takesn,

2. A toxicolegist, (Drs. Raymond Rarbison or associate) will contact you. Repeat the information given to the
answering service.

3. If a toxicologist does mot return your call within 15 minutes, call the fellowing persons in order until
contact is aade:

8. 24 hour hetlise - (716) 684-8940
b. Corporate Safety Director - Paul Jonmaire - home # (716) 635-1260
c. MAssistamt Corp. Safety Officer -~ Steven Sherman - home § (716) 688-0084

(WOTE: Hold Team € Emow Reute(s) MOr to start of werk)

Directions to Mespital {include mp)

om tho merthwest sorser of tho istersectien of Etliysss Avenue and Turmey S$treet ia Bollding €2%=A,

st tal ~ Take tuscaiz Road (Ba Blyd,) mectn tO exit 54 base. Llyd, acameg 98 and ecurves

eagt. W Y 9 ¢u3t appreox. B e ?

27+zeed approex. 1mi {0 Cervantes $t, (BMwy. 50). ™urn right ON Cervantes/Mwy. ¢ aad follew this road for about

8 blocks and torn Ioft (north) emte E street. e hospital i azeut § Dlock8 sessh o= tho lOft

Emergency Igress Routes t0 et Oft-Sit. Emergemcy egress routes will bo lecased if emergency exit :outes become

plocked by cemstrzustion, -ete,

Page 6 of ¢
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DRILL RIG 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,

Rave someone guide the rig dciver when clearance is at a
minimum or when hazards are in close proximity,

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

The mast must be lowered when the rig iIs moved.

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

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

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

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
vhen_Blelng up samplers and augers. Use a tool hoist if
possible and stay cleat of rotating augers. Keep cables and
ropes secured when not in use,

Level and stabilize the drill rig prior to raising the mast.
Watch for slippery ground when working in the area of the rig.
All-unattended boreholes must be properly covered.

Do not drill during an electrical storm.

Maintain a safe distance from the rig aechanisms during
drive sampling and auger removal operations.
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ECOLOGY AND ENVIRONMENT, INC,
STANDARD OPERATING PROCEDURES FOR
EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITORI'IC

Fleld operations during the summer months can create a varlety of haz=
ards to the employee. Heat cramps, heat exhrustlon. and heat stroke
can be experienced and, If not remedied, can threaten life or “ieaith.
Therefore, It kB Important that all employees be able to re:zognize
symptoms of these eonditions and be capable of arresting the ¢roblem

as qulckly as possible.
THE EFFECTS OF HEAT

As the result of normal oxidation processes within the body, u pre=-
dictable smount oOf heat IS generated. If the heat Is liberated as It
Is formed, there Is no change INn body temperature. Ifthe reat Is
liberated more rapidly, the body cools to a point at which the produc-
tion of hert is accelerated and the excess Is available to bring the
body temperature back to normal.

interference with the elimination of heat leads to its accumdulation
and thus to the elevation of body temperature. As a result, the¢ per-
son Is said to have a fever. ¥When such a condition exists, = pro-
duces a viclour cycle In which esrtain body processes speed ug and
generate additional hest. Then the body must eliminate not oriv the
normal but also the addltlonal quantities of heat.

Heat produced within the body is brought to the surface largely by the
bloodstream and escapes to the cooler surroundings by conductcn and
radiation. If alr movement or a breeze strikes the body, acd tlional
hest is lost by convaction. However, when the temperature of thy sur-
rounding alr becomes equal to or rises above that of the body, all of
the heat must be lost by vaporization of the moisture or swei: from
the skin surface, As the air becomes more humid (contains mor: mois-
ture), vaporization from the skin slows down. Thus, on a day w.en the
temperature is 95 to 1007°F, with high humidity and little =r no
breeze. conditions are ideal for the retention of heat withiy the
body. It Is on such a day or, more commonly, a succession al such
days (a heat wave) that medical emergencies due to heat are litely to
ocgur, Such emergencies arc classified in three categories: heat
cramps, heat exhaustion, and heat stroke.

HEAT CRAMPS

Heat cramps usually affect people who work in hot environmerts and
perspire a great deal. Loss of salt from the body causes very zainful
cramps of the leg and abdominal muscles. Heat cramps also may result

from drinking iced water or other drinks either too quickly or in too
large a quantity.

Heat Cramp Symptoms. The symptoms of heat cramp are:




o Muscle cramps in kgs and abdomen,

o Pain accompanying the crimps.

e Falntness, and

o Profuse perspiration.

Heat 'Y ) F————— Care. Remove the patient b a cool place. Give
him sips of liquids such as "Catorade” or Its %\élVCkﬂL Apply wan-
ual pressure  the cramped muscle, Remove patient ® a hospltal
If there Is any indication of a more serious problem-

HEAT EXHAUSTION

. " Heat exhaustion occurs In indlviduals working In hot environments, and
may be amsoclated with heat cramps. Heat exhaustion Is caused by the
pooling of blood In the vessels of the skine The heat is FTanspocted
from the Interlor of the body b the surface by the blood. The blood
vessels In the skin become dilated and e lsrge smount of blood s
pooled 'In the skin. This eonditien, plus the biood pooled In the
lower extramities when s individusl 8 In an upright position, may
lead © an inadequate return of blood ¥ the heart and eventually ®
physical collapse.

Heat Exhaugtion Symptomg. The symptoms of heat exhaustion are:

o Weask pulse:; ‘

o Rapld and usually shallow breathing;

e GCeneralized weskness;
o Pale, clammy skin;

o Profuse perspiration;
o Dizziness;

¢ Unconsclousness; and

o Appearance of having fainted (the patient responds o the
same treatment administered in cases of fainting).

Heat Exhaus Emer Care. Remove the patient b a cool olace
and remove as much clothing as possible. Administer cool water,
"Catorade,™ or its equivalent. If possible, fan the patient cotitin=

ually ® remove heat by convection. but do not allew chilling or cver=
cooling. Treat the patient for shock, and remove him to a medical
facility If there is any indication of a more serious problem.

HEAT STROKE

Heat stroke Is a profound disturbance of the heat-regulating mecha=
nism, associated with high fever and collapse. Sometimes this condi-
tion results In convulsions. unconsciousness, and even death. Direct
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exposure to sun, poor air clrculatlon, poor physical condltlon, and
advanced age (over 40) bear directly on the tendency to heat stroke.

It s a serious threat to life and carries a 20% mortality .ate.
Alcohollics are extremely susceptible.

Heat Stroke Symptoms. The symptoms of heat stroke arc:
e Sudden onset;
e Dry, hot, and flushed skin;
e Dilated pupils; -
e Early loss of consciousness;

® Full and fast pulse; i ) e

e Breathing deep at first, later shallow and even almost
absent;

® Muscle twltching, growing inte convulsions; and
® Body temperature reaching 105 to 106°F. or higher.

Heat Stroke Emergency Gre. Remember that this Is a true emergency.
Transportation to a medical facillty should not be delayed. Remove
tho pstient to a cool environment If possible, and remove as much
clothing as possibie. Assure an open airway. Reduce body temperaiure
promptly — preferably by wrapping In a wet sheet or else by dousing the
body with water. If cold packs are available, place them under the
arms, around the 'neck, at the ankles, or at any place where blood
vessels that lle ¢lose to the skin can be cooled. Protect the potient
from injury during convulsions, especially from tongue biting.

AVOIDANCE OF HEAT-RELATED EMERGENCIES

Please note that, in the case of heat cramps or heat exhaussion,
"Catorade” or Its equivalent is suggested as part of the trestmnent
regime. The reason for this type of liquid refreshment is that such
beverages will return much-needed electrolytes to the system. Without
these electrolytes, body systems cannot function properly, théreby
Increasing the represented health hazard. Therefore, when pers:nnel
are working In situatlons where the ambient temperatures and humidity
are high—and especially In situations where protection Levels A B,
and C arc required— the site safety officer must:

® Assure that all employees drink plenty of fluids ("Gator-
ade™ or its equivalent):

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

¢ Revise work schedules, when necessary, to take advan-
tage of the cooler parts of the day (i.e., §5:00 am. to
1:.00 p.m., and 6:00 p.m. to nightfall).



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

suggested guidelines for ambient temperature rid maximum wearing time .
per excursion are:

Maximum Wearing Time

Amblent Temperature (°F) per Excursion (Minutes)

Above 90 15

S to 90 30

80 to 85 60 ,
70 to"80 90

60 tO 70 120

SO to 60 180

One mathod of measuring the effectiveness of employees' rest-recovery
regime is by monitoring the hesrt rate. The "Brouha guideline” is one
such mathod:

e During a three=minute period, count the pulse rate for the
Jast 30 seconds of the first minute, the lgst 30 seconds

of the second minute, and the last 30 seconds of the third
minute.

e Double the count.
If the recovery pulse rate during the last 30 seconds of the 1.rst
minute I8 at 110 bests/minute or less M d the deceleration between :he
first, second, and third minutes i3 at least 10 beats/minute, ‘he
work-recovery regime Is scceptable. (f the employee's rate is atwve
that specified, s longer rest period Is required, accompanied b+ an
Incressed Intake of fluids.
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Mallinckrodt
Material Safety Data

Emergency Phone Number: 311-982-5000

7t 51 Rt ?

Mallinckrodt provides the information
makes no represantation as te ks comprehansiveness or aceuracy.

Individuals receiving this information must exercise thelr independe
judgment in determining its appropristeness for s particular purpose.

Maltinckrodt makes no representations, or warrantles, .
Implied, of merchantabliity, fitness foe & pasticular purpose with
the information set forth hereln or to the preduct to which the infermation
sefers. Accordingly, Mallackrodt will net be respensible for damages
resulting from use of o¢ reliance upon this infermation.

Mallinckrodt, Inc., Science Products Division, P.O. | 0 r M, Paris, K'Y 43061,

ISOPROPYL ALCOHOL
ODUCT IDENTIFICATION

Synonyms: 2-propanol; sec-propyl alcohol; lopropandd
Formula CAS NO.. 67430

Molecular Weight: 6010

Chemical Formula: (CH3)3 CHOH

Hazardous Ingredients: Not applicable,

PRECAUTIONARY MEASURES

WARNING! FLAMMABLE LIQUID. HARMFUL IF
SWALLOWED OR INHALED. AFFECTS CENTRAL NERVOUS
SYSTEM. CAUSES IRRITATION.

Keep away from heat, sparks a d flame.
Keepcoatainer chosed.

Use with adequate veatilation,

Avold breathing vapor,

Wash thoroughly after handling.

Avoid contact with ¢yes, skin and clothing.

EMERGENCY/FIRST AID

If swallowed, give water to drink. fnduce vomitingif medkeal help
ts not immediately available. Never give anythingby mouth to an
unconscious p¢rson. If inhaled. remove to freshair. 1faot
breathing give artificial respiration, If breathingis difficutt,

give oxygen. Incase of contact, immediately flush skin or eyes
with plenty of water for at least LS minutes. Inall eases call a
physician,

SEESECTION 5

DOT Hazard Class: Flammable Liquid

SECTION 1 _Physical Data

Appeanrince: Clear, ¢oloriess liquid.
Odor: Rubbingakohe.

Solubility: Infinite in water,

Boiling Point; 82°C (180*F),

Melting Polnt: -49°C (-128°F).

Specific gravity: 0.79

Vapor Density (Air-1y 2.

Vapor Pressure (mim Hg): 33 @ 20°C (68°F)
Evaporation Rate: (a-BUAC = 1) 283

SECTION? Fire snd Explosion Information

Fire:
Flammableuzg\nld

Rashpoint {2°C (53°F). (closed aup).
Autolgnition temperature: 359°C (150°F),
Flammablelimitsin aie, % by volume:
fel: 20 wel: 120

Explosion:

Above Nlash polat, vapor-air mixtures arc explosive within
flammable limits noted abave. Contact with strong oxide¢rs may
cause fire or explosion.

Fire Extingulshing Medin
Water spray, dry chemical, alechol foam, or earbon dioxide,
Water spny may be us¢d to keep fire exposed contalners col.

Special Information:

In the event Of a fice, wear |ullprodective clothing and
MOSH-approvedssif<ontained breathing epparatus with full
faceplece operated inthe pressure demand or other positive
pressure mode.  Water may be used to flush spills anay from

exposures and to dilute spills to non-fammable mixtures. Yapors

can Now along surfaces to distant ignition source and fNlash
back,

NEPA Ratings: Heatth: 1 Flammability: 3 Reactivity: 0

SECTIOND Repctivity Daty

Stabillty:
Stable underordinary conditions of use and storage, Hut and

suntight can contribute to lastability.

Hazardous Decomposition Products:
Toxic gases snd vapors such 1s carboa monodde may be released in
afirs invotving isopropyl akcohol.

Hazardous Polymerization:
Will not occue.

{ncompatibilities:

Heat, flame, sirong oxidizers, acetadehyde, chiodne, ethylene
oxide, hydrogea-paliadium comblnation, hydrogen peroxdde-sulfuric
acid combination, potassium tert-butoxide, hypochlorous acid,
isocyanates, nitroform, phosgens, oleum and perchloric acid,

SECTION 4 Legk/Soilll Disposel Information

Remove all sources of Ignition. Ventilate area of leak or

spiil. Clean-up personnel requlre protectvs clothing and
respiratory protection fromvapors. Smallspills may be
absorbed 0N papet towels and evaporated In afume hood. Altow
¢nough time for fumes to ¢lear hood, then lgnite paperia a
suitable lecation away from combustible materials, Contain and
recover liquidfoe reclamation when possible. Larger spills

and btsizes a nbe collected as hazardous waste and atomized °
in asullable RCRA approved combustion chamber, ar absorbed
with vermiculite, dry sand, earth or similar matecial for

disposal as hazardous waste ina RCRA 1pproved facility.

Basure compliznce with local, state and federal regulations.

EffectiveDa  /7.13-87 Superseder09-13.85
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SECTION § Heaith Hazard Information
A._EXPOSURE / HEALTH EFFECTS

Inhalation:

May causa ititation of the nose and theoat. Exposure to high
concentrations has a narcotle sffect, producing symptoms of
drowsiaess, headache, staggering, unconsciousness and possibly
death.

Ingestion:

May cause dronslness, unconsciousness, and death.
Gastrointestinal pain, cramps, nauses, vomiting, and diarrhea may
also result. The single lethal doss for a human adult = about 250
mis (SAX Sixth Edition).

Skin Contact:
Has a defauting action of the skin that can cavse irtitation. May
cause {rritation with a stinging effect and buming sensatioa.

Eye Contact:
Vapors may irritate the ayss. Splashes may cause savers
{eritation, possible comeal bums and eys damage.

Chronic Exposure:
Prolonged contact with skin may cause mild irtitation, drying,
en:th.;. or contact dermatitis may develop.

Aggrevation of Pre-existing Coaditlons:

Persons with pre-existing skin disorders or eye problems or
impaired respiratory function may be more susceptible to the
effects of the substance.

B._FIRSTAID

Inhalation:

Remove 10 fresh alr. If not breathiag, give artificiat
respiration. If breathiag is difficult, give oxygen. Call 2
physiciaa.

Togestion:

Give water to drink. lnduce vomiting if medical help not i
immediately available. Never give aaything by mouth 10 an
unconscious person. Get medical attention immediately.

Skin Exposuret

.Remove any contaminated clothing. Wash skin with soap or mild

detergent and water for at teast 15 minutes. Get medicat
attention il irritation develops or persists.

Eye Exposure:
Wash eyes with plenty of water for at fsast 15 minutes, Hfting
lowsr and upper eyeiids occaslonatly. Get medical attestion

immediately.

C. TOXICITY DATA  (RTECS, 1982)

Orsl rat LD3S0: 5840 mg/kg. Skia rabbit LDSO: 13
pm/kg. lahalation rat LCSO: 16000 ppm/SH. Mutation references
cited Aquatic Toxicity rating TLm96: 1000-10 ppen.

SECTION ¢ Occucations! Control Measuces

Alrborne Exposure Limits:
~OSHA Permissidle Exposure Limit (PEL):

400 ppm (TWA).
+ACGIH Threshold Limit Value (TLV):

400 ppm (TWA); 500 ppm (STEL).

Veatilation System:

A sysiem ol local and/or general exhaust is recommended to keep
amployes exposures below the Alrboras Exposure Limits. Local
exhaust veatilation s gencrally preferred because k can coatrol
the emissions of the contaminant at its source, preveatiag

. dispersion of & into the general work ares. Pleass refarto the

ACOIH document, "Iadustrial Ventilation, A Maaual of
Recommended Practices®, most recent edition, for details.

Personal Respirators: (NIOSH Approved)

1€ the TLV is excecded a full (acopicce chemical cantridgs
respirator may be worn, in geseral, up 10 the maximum use
concentration specified by the respirator supplier. Altermatively,
a supptied air full faceplece respirstor or airtined hood may be
wom.

Skia Protection:
Waar impecvious protective clothing, including boots, gloves, lab
coat, aproa or coveralis (0 prevent skin coatact.

Eye Protection:

Use cheeical salety goggles and/oe a full [ace shield where
splashing Is possible.Coatact leases should not be worm whea
working with this material.  Maintain sye wash foustals and
quick-drench lacilities la work area.

SECTION 7_ Stecase and Soscial laformation

Protect against physical damags. Store ia a cool, dry
weli-veatilated location, away {rom any area where the firs hazard
may be acute. Outside or datached storage is preferred. Separate
from oxidizing matecials. Coatalners should be bonded and ground
for transfers (o avold static sparks. Storage and use aress should
be No Smoking aress. Use non-sparking typs tools and equipment.

1SALC
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Materr safety Data

Emergency Phone Number: 314-982-50(0

resulting from use of or reliance upoa this infermailon.

Mallinckrdt, Inc., Scienwe Products Divisioa, P.O. Boa M, Paris, KY 43061

NITRIC ACID, 70%
PRODUCT IDENTIFICATION:

Synonyms: Aqua Fortls; Azotic Acid; Nitric Acid 70%

FormulaCAS No:  7697-37-2

Molecular Weight 6300
Chemical Formula: HNOj
HazardousIngredicents: Not Applicable

PREC MEASURE

DANGER! STRONG OXIDIZER. CONTACT WITH

OTHER MATERIAL MAY CAUSE RIRE,
CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL
BOOY TISSUE. MAY BE FATAL IF SWALLOWED. HARMFUL IF

INHALED. INHALATION MAY CAUSE LUNG DAMAGE.

DO not get ineyes, on skin, or on ¢lothing.
Awnid breathing mist.
Use only with adequate ventilation.

Wash shoroughly after handling.
Keepfrom ¢ontact with clothing and other combustible mate fals.

Do not store nur combustible materials,

Store ina tightly closed container.

Remove and wash contaminated elothing promptly.

This substance is ¢lassified as a POISON under the Federa! Caustic

Poison Act.
EMERG 'Y/FI RST AID

Incase of contact, immediately flush skin or eyes with plenty o
water for at least 1 minutes. If swallowed, DO NOT INDUCE
VOMITING! Give targe quantitiesof waler or milk if available.
Sever give anything by mouth to an unconscious persen. Ifinhaled,
remove to(resh air. If notbreathing, give artificial

respiration, If breathing is difficult, give oxygen. In all cases

2all a physician,

sEE SECTIONS.

DOT Hazard Class: Oxidizer

E b !

Appearance! Clear, coloriess toslightly yellow
liquid.

Odor Suffocating aerid,

Solubility Infinite inwatee,

Boillng Point: 122°C (252°F)

Melting Point: -M°C (-29°F)

Specific Gravity: 141

Vapor Density(Ales 1) 2-3approdmately ‘
Vapor Pressure (mm Hg): 62 @ 20°C (68°F)
Evaporation Rate: NOInformation found.

SECTION? Fire and Explosion Information

Flre:
Not combustible, but substancels a strong oxidizer and its heat

d reaction with reducing agents or combustibles may cause
ignition. Caa react with metals to release lammable Aydeogea
s

Explosion:
Reacus explosively with combustible organi¢ or readily oxidizable

materials such as: alcohols, turpentine, charcoal, organie
refuse, metal powder, hydrogen sulfide, ete.

Fire Extinguishing Medis:
It invobved ina fire, use water speay.

Special Information:

In¢reases the flammability of combustible, organi¢ and readily
oxidizable materials. In the event of a (ire, wear full

protective dothing and NTOSH-approved szif<contained breathing
apparnatus with full faceplece operated in the pressurs demand or
other positive pressure mode,

-

SECTION Renctivity Data

Stabllity:
Stable under ordinary conditions of use a dstorage. Containers

may bunt when heated.

Hazardous Decomposition Products:

When heated a decomposition, emils toxdc nitrogen oxides fumes
and hydrogen niteate. Will react with water or steam to product
hatandtoxica dcorrosive fumes.

Hazardous Polymerizatioa:
Will not occur.

Incompatibilities:

A dangerously powerful oxddlizing ageat, concentrated nitric acid
is Incompatible with mart substances, especially strongbases,
melllic powders, carbides, hydrogea sulfide, turpeatiae, and
combustibleor p nk

SECTION 4 Leak/Spill Dispossl Information

Lsolate or enclose the area of the leak o spill. Clean-up
personnel should wear protecthe clothing 1ad respiratory
equipmentsuitable [0r toxde or corrosive fluids or vapors.
Small Spills: flush with water and aeutralize with alkaline
material(soda ash, ime, ete.). Sewer with excess water.
Larger spills and lot sizes: Neutralize with alkatine material.
pick up with absorbenat material(sand, earth, vermiculite) and
dispose ina RCRAapproved waste fadlity or sewee the
neutralizedslurry with excess water if local ordinances allow.
Provide foreed ventilation to dissipate fumes.

Reportable Quantity (RQYCWA/CERCLA): 1000 fbs.

Ensure compliance with local, state aad federal regulations.

NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 0 Other: Oddizer

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

NITRIC ACID, 70%
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Effectivd .. dte: 10-21-86 Supersedes 09-04-85

NITRIC ACID, 70%

SECTION § Heglth Harard Information
A. EXPOSURE / HEALTH EFFECTS

Inhalstion:

Corrosive! Inhalstion of vapors can cause breathing difTiculties

a dlesd to pneumoniasnd pulmonsry edema. which may be but.
Other symptoms may include coughing, choking, and irritation of
the ness, throat, and respintory tract.

Ingestioa:
Corrosive! Swallowdng aitric acid can cause immediate p i n and
burnref the mouth. throat, esophagus and gastrointestinal tract,

Skin Contact:

Corrosive! Can cause redness, paln, and severe skin bums,
Concentraled solutions cause deep ukeers and stainskin a yellow
or yeliow-brown color.

Eye Contact:
Corrosive! Vapors sre Irritating and may cause damags to the
eyes. Splashes may eause severe burnr and permanent eye damage.

Chronic Exposure:

Long-term exposure to concentrited vapors may cause erosion of
teeth. Long term exposuces seldom occur due to the corrosive
properties of the acd.

Aggrevation of Pre-existing Conditlons:
Persons with pre¢cisting skin dlsorders or eye dlsease may be
more suscepiible @ the effects Of this substance.

B. FIRSTAID

Inhaslation:

Remove to fresh air. If not breathing, give artificial
respiration. If breathing is difficult, give oxygen. Call &
physician. !

Ingestion: .

DO NOT INDUCE VOMITING! Give farge quantities of

water or milk if svailable. Nevee give anything by mouth to
an unconscious person. Get medical attention immediately.

Skin Exposure

1n case of contact, immediately flush skin with pleaty of water
for at least 1$ minutes while remnoving contaminated clothing
and shoes. Wash clothing before reuse. Thoroughly clean shoes
before reuse. Get medical attention immediutely.

Eye Exposure:

Wash eyes with plenty of water for at least 13 minutes, lilting
lower and upper eyelids occasionally. Get medical attention
immediately.

C. TOXICITY DATA

Inhalation (Rat) LCS0: 244 ppm
(NOp)/30M

SECTION 6 Occupstions| Control Measures

Alrborne Exposure Limits:
-OSHA Permissible Exposure Limit (PEL):

2ppm (TWA)
-ACGIH Threshold Limit Value (TLV):

2 ppm (TWAY); 4ppm (STEL)

(RTECS, 1982)

Veatilation System: ,

A system of locs! snd/ar geaeral exhaust Is recommended to keep
employs¢ exposures b<low the Alrborne Exposure Limits. Loxcal
exhaust ventilation is generally preferred because it can control
the emissions of the contaminant at its source, preventing
dispersion of it into the gener! work area. Pleass refer lothe
ACGIH document, ‘Industrial Ventifation, A Maaual of
Recommended Practices®, most recent edition. for detaits.

Persons! Respirators: (NIOSH Approved)

If the TLY is exceeded, wear msuppliedair, full-facepice
respinitor, airtined hood. or seif<ontained breathing apparatus.
Nitric acid is an oxidizer and should not come in contact with
artddges and cannisters that contain oxddizable matedals, such
as activated charcoal,

Skin Protection:
Wear Impervious protective clothing, including boots, gloves, lab
coat, apron Or coveralls to prevent skin contact,

* -Eys Protection:

Use chemical calety goggles and/or 1full face shield where
splashing is possible.Contact [2nses should not b¢ wom when
working with this material.  Maintaineye wash fountain a d
quick-dreach facilities in work ares.

SECTION 7 _Storage and Speclsl Information

Keep in a tightly closed container, stored in s cool,

dry, ventilated area. Protect from physical damage and direct
sunlight. Isolate from incompatible substances. Protect from
moisture.

9006000000000 000000800008000000800000008008000000000000000002
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Emergency Phone Number: 314-982-5000
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Malilnckrodt makes ne representations, or warranties, ei.. ror
implied, of merchantabitity, iness for a particular puspose ... _pectte
the Information set forth hereln or te the product to which the Information
refers, Accordingly, Maltincksodt will not be responsible for d

resulting from use of or rellsnce upon this Information,

Mallincksodt, Inc., Science Products Division, P.O. Box M, Paris, KY 43061,

SULFURIC ACID 96%
obU D Q

Synonyms:  Oil of Vitriol

Formula CAS No.: 7664-93-9
Molecular Weight: 98.07

Chemical Formula: H3SOy

Hazardous Ingredients: Not applicadble.

PRECAUTIONARY MEASURES

DANGER! CORROSIVE. LIQUID AND MIST

CAUSE SEVERE BURNS TO ALL BODY TISSUE. MAY BE FATAL
IF SWALLOWED. HARMFUL IF INHALED. INHALATION MAY
CAUSE LUNG DAMAGE.

Do not get in eyes, on skin, or on clothing.

Do not breathe mist.

Keep container closed.

Use only with adequate ventilation,

Wash thoroughly after handling.

This substance is classified as a POISON under the Federal Caustic
Poison Act.

EMERGENCY/FIRST AID

In all cases call a physiclan. In case of contact, immediately

flush skin or eyes with plenty of water (or at least 15 minutes.

If swallowed, DO NOT INDUCE VOMITINGI Give large quantities of
water. Never give anything by mouth to an unconscious person. It
inhaled, remove to fresh air. If not breathing, give artificial

respiration. If breathing is difficult, give oxygen.
SEE SECTION .

DOT Hazard Class: Corrosive Material

SECTION | Pbysical Data

Appearance: Colorless, oily liquid.

Odor: Ododess.

Solubility: Infinite @ 20°C.

Boiling Point: ca. 310°C (5%0°F)

Melting Point: ca. -14°C (6°F).

Specific Gravity: 1.84

Vapor Density (Alr=1): <03@ 25°C(7T°F) ,
Vapor Pressure (mm Hg): 1 @ 146°C (250°F).
Evaporation Rate: No information found.

SECTIONZ _Fice gud Explosion Information

Flire: .

Not combustible, but substance is a stror g oxidizer and its heat
of reaction with reducing agents or combustibles may cause
ignition. Reacts with most metals relessing flammable,

potentlally explosive hydrogen gas.

Exploslon: : '

Not combustible, but substance is a strong oxidizer and its heat
of reaction with reducing agents or combustibles may cause
ignition.

Fire Extinguishing Media; *
Dry chemical, foam or carbon dioxide. Water spray may be used to
keep fire exposed contsiners cool.

Special Information:

In the cvent of a fire, wear full protective clothing and
NIOSH-approved self-contained breathing apparatus with fulf
facepiece opersted in the pressure demand or other positive
pressure mode.

SECTIONY Reactivity Data

Stabllity:
Stable under ordinary conditions of use and storsge.

Hazardous Decomposition Products:

Toxie fumes of oxddes of sulfur. Will react with water or steam
to produce tosic and corrosive fumes. Reacts with carbonates to
generste carbon dioxide gas, and with cysnides and sulfides to
form poisonous hydrogea cyanide and hydrogea sulfide

respectively,

Hazardous Polymerization:
Will not occur.

Incompatibilitles:

Water, bases, organic material, halogens, mctal acetyfides,
oxddes and hydrides, strong oxidizing and reducing agents and
many other reactive substances.

SECTION ¢ _Leak/Solll Dispossl Information

Dike and cover leaking or spilled liquid with dirt,

vermiculite, kitty-litter or other inert absorbent. Cover

spill with sodium bicarbonate or soda ash end mix. Clean-up
personnet require protective clothing and respiratory
protection from vapors and mists. Neutralized waste may be
containerized and disposed in 8 RCRA approved waste disposal
(acllity. Flush erea of spill with dilute soda ash solution and
discard to sewer.

Reportable Quantity (RQ)(CWA/CERCLA) : 1000 fbs.

Easure complisnce with local, stats and federal regulations.

NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 2 Other: Water reactive

;T

Effective D.._: 10-21-86 Supersedes 09-05-85

SULFURIC ACID 969 .
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& A—EXPOSURE / HEALTH EEFECTI

<
¢ Inhalation:
o Inhalationproduces damaging effects ON the mucous membranes and

O wpper resplratory L rct. May cause lungedema. Symploms may
53 Include irritation dthe nose and throat, and Jabored breathing.

Ingestion:

Corrosive. Swallowing can cause severe bumns of the mouth,
throat, and stomsch, keading to desth, Can ¢ause sore throat,
vomiting, diarrhea.

Skin Contacts
Cotrosive. Symptoms Clredaess, paln, and severe buma noccur,

Eye Conlact:
Corresive, Splashes can cause blurredviston, redness, pain and

severe lissue burns.

Chronle Exposure:
Long-term ¢xposure |omist or vapors may cause damage to leeth,

Aggrevstion of Pre-existing Conditlons:
Persons with pre-existing skia disorders Or eye problems or

impaired respiratory function may be more susceptible to the
effects dihe substance,

B. FIRSTAID

Inhalation: )

Remote |0 (resh alr, I not breathing, give artificlal
respirstion, If breathing bdifficult, give oxygen. Calf a
physician,

Ingestion:
I swallowed, DONOT induce vomiling. Give large quantities
d water or mitk if svailable, Calt a physkian immediately,

Never glve anything by mouthlo an wnconsclous person,

- Skin Exposure:

Incase d eontact, Immediatelyflush skin with plenty of water
lor at Jeast 1S minules while removing contamynated clothing
and shoes, Call s physkeian,

Eye Exposure: _ ]
Wagh eyes with pienty d water lor st keast 38 minutes, fifiing
fower and upper eyelids occasionally. Get medica) sttention
immediately.

C TOXICITY DATA  (RTECS, 1982)

Oral rat LDSO: 2140 mg/kg. Inhalation Guines Pig
LCSO: 18 mp/m -

O N6 Occupational Control Measyres

Alrborne Exposure Limits:

-OSHA Permissible Explosure Limit (PEL):
| mg/m3 (TWA j

-ACGIH Threshold Limk Vslue (TLV):
1mg/m3 (TWA).

Yentilation System:

Asystem of kocal and/or general exhaust is recommendedto keep
employee exposures below the Airborne Exposure Limits, Loca)
exhaust ventilation bgenenlly preferred because Jt can controt
the emissions of the contaminant at its souree, preventing
dispersion of i into the general wortk area. Please refer to the
ACGIH document, *Industrial Ventilation, A Manval d
Recommended Practices®, most recent ediilon, lor detalls,

Personal Resplratorst (NIOSH Approved)

M the TLY Dexceeded afull faceplece chemical canidge
respirator maybe wom, Ingenenl, up o100 times the TLY or the
maximum use concentraiion specified by the respirator supplier,

“whichever it e1s. Ahiemnatively, a suppliedair full faceplece

respirator O airlined hood may be wom,

Skin  Protection:
Wear Impe rviows proteciive clothing, Includingboots, gloves, lab
coat, apron OF coveralls |0 prevent skin contact.

Eye Prolection:
Use chemical salely pogghes and/or a full lace shield where

. splashing ks possible.Contacet ke nses should not be worn when

workingwith this material.  Maintain eye wash fountain and
quick-drench facilitles Inwork area.

SECTION 7 Storsee pnd Specinl Information

Store Ina cool, dry, ventilsted siorage area with acid

resistant floors and good drainage. Protect from physical dameage.
Keep out of direct sunlight and away from heat, water, and
Incompatible materials. Donot wash out ¢container and use it lor

other purposes. When diluting, always add the s¢id 1o water, neve
add water [0 the acld.

SUr




ecology and environment, inc.

HAZARD EVALUATION OF CHEMICALS

Chenicel Name Fuel Oil No. 2 Date
DOT Name/U.N. Na. Fuel oil UN1993 Job Noe
CAS Numoer _ N.S.

References Consulted (circle):

NICSH/QSHA Pockst Guide Verschuersn - Merck Index Hezardline Chris (Vol. ID)
Toxic and Hezardous Safety Manual ACGIH Other: OHS 10100

Chemical Properties: (Synonyms: Diesel Oil. NA1993. ASTM D396 )
Chemical Formula varies Molecular Weight varies

Physical Stats liquid Solubility (Hp0) insoluble Bailing Point _340-675°F
Flash Point 100=136°F Vspar Pressure/Density NA Freezing Point N.S.
Specific Gravity 0,879 Odor/Odor Threshold 0.082ppm  Flammsble LimitsUEL-7, 57
Incompatabilities Strong oxidizers, heat LEL-0.6%

Biological Properties:

Twv-Twa None specified PeL N.S. Ocbr Cheracteristic_Mild oetroleum odor
IDLH N.S. Human N.S. Aquatic N. S, Rat/Mouse. N S

Route of Exposure _Dermal absorption, inhalation

Carcinagen possible Tecatogen NS Mut agen NS..

Handling Recommendations: (Personal protective measures)
Impervious clothinn. neoprene nloves and boots APR with GMCH Cartridees

at_hinh concentrations

Monitering Recommendations:
QvA_ or HNu With 102 eV probe for organic detection, MSA 260 for -

Dlﬁlll /Waste Treatment:

Do _not burn thermal decomposition products are toxic
Contaminated materials to be disposed of as a hazardouys waste

Health Hazards snd Firut Aid:
Skin_and mucous membrane irritant. CNS depressant.
Wash skin upon contact, do not induce vomiting if Ingested.

Symptoms:  Acute: _Vomiting, diarrhea, pulmonary edema, pneumonia, coma
respiratory paralvsis, asphyxia
cnronic:  Skin, mucous membrane, respiratory irritant, CNS depressant

37510}
(12783,0LD)
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The information in this sheet applies to wvorkplace axposure resulting from processing,
manufacturing, scoring or handling and is not designed for cthe population at large. Any
generalizacioa beyond occupational exposufes should not be made. The best industrial bygi

practice is to minimize exposure to all chemicals. .

Amosite, amianthus, actinalite, tremclite, anthophyllite, amphiboles,
crocidalits, chrysotile, calciua magnesium silicate; CAS 1332-21-d.

Trade Names: Ascarite and others.

Ises: HNeat-resistant insulator, inert filler, component of cesents or brake linings, and many
others. .

PRYSICAL IRFORMATION
Appearancs: rine, slender, flaxy fiber which can.be vhite, green, blue or grey-brown in color.
Odog: MNeone. ' .

Ashavior in ¥ater: 1Insoluble.
: HEALTH SAZARD INPORMATIION,
QSAA_Srandazd: Average 8 hour exposure ~= 0.2 fiber/cubic centimeter (effective 1/786).

NINSHE_Recommended Limir: Average 8 hour exposure == 0J fiber/cubic centimeter.

Average § hour exposure ~~ amosite -~ 0.5 fibec/cubic centimeter,
) chrysotile = 2 fibers/cubic csatimetsr, crocidolite - 0.2 fiber/cubic centimeter, other
- forms -~ 2 fibers/cubic csantimeter.

Short Tecw Pxposnces

Short term exposure to asbestos has been shown to increase the risk of developing lung
cancef, including msescthelioma. Such illnesses and their syspcoas davelop over a nu=haer
of years and ace usually associated with long term exposure to cancer—-causing subsca
Hoveves, due to the of asbestos fibers trapped in the lung, no level or duracic
exposuzre can be assumed t0 be free of risk and any exposura Bay contribute to
develapment of disease.

Lang Tacn Exposure:

Exposurte to asbestos fibers has been shown to cause an increased risk of developiug
several forms of cancer and other chronic lung disease. These diseases usually develop
over 3 number of years, but nay appear more rapidly. Onca established, the disease
becomes progressively vorse even if exposuce has caased. Due to the long period that may
elapse between exposure and the onset of diseass, OSHA requires nmedical monitoring o
workers occupationally exposed to asbastoa. There is a very large increase in the risk of
developing lung cancer in wvorckers expossd to asbestos vho also smoke cigarettes. Because
asbestos can cause cancer, attempts should be made to reduce exposure to the lowest level
possihle through the usse of engineecing controls, protective equipment and appropriate
vork practices. The faflure of workers exposed to asbestos to follow proper werk
practices (such as showering and changing to clean clotbhes before leaving wvork) can expose
family members to asbestos fibers brought home on clothing.

*Prepazed by the Buresu of Toxic Substance Assessment, New York State Department of Health.
For an explanation of the teras and abbreviations used, see °Toxic Substances: How Toxic i:
Toxic”® available from the New Yotk State Department of Realth.
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Aabeszos
ZMERGENCY AND-PIRST-AID INSTROCTIONS

: Move person to fresh air. (lean any fibers away from nose and moan. Seek
medical attention, if necassary.

Skin: Wash material £zom Skin vithout inhaling fibers. Remove any soiled clothing.
Zyes:s Wash with vates for 1S minutes. Seexk medical attention, if necessary.

lngestian: Seek medical attention. if necassary.

ZXIRE AND EXPLOSION INFORMATION
Genezal: Non=f{flammable. '
AEZACTIVITY
General: Stable. )
PROTECRIVE _MEASORES '

Nors:s Sevesal New York State agencies tequlate aspects Of the asbestos removal industry. The
Department of [nvironsental Conservation addresses issues of transportation and disposal
of matecials containing asbestos. The Departments of Health and |abor are developing
tequlacions 10l licensing of contractors, certificatien of workers and establisament of
cziteria TOI training and work practices ia the asbestos cemoval industry. ?0r morce
information, please o2%act tbe appropriate state agency.

: .Use closed. heavy-gauge, impervious plastic bags in sealed rigid
containers protected from phyiical damage. DO not smoke, eat. ot drink in the wotk acea.

1 tO0 reduce the formation Of dust. asbestos=containing eaterials should
be wet down, before being disturbed, with water that contains a aurfactant or wetting
agent (e.q. detesgent), All dand-¢perated and pover—cpecatso tools whaich may :release
asbestos {ibers in excess of OSHA standazds must be supplied vwith local exhaust systeas.
Isclation, enclosuce and dust collection methods should bhec used. Showers, sinks and eye
wash stations should be readily available.
| ] . .

sonerals)s Fibet concentrations in excess of 0.2 fibeg/cudbic csatimeter fequire the use
of special clothing ( coveralls, head coverings, gloves and foot coverings), change :tconms
vith two separate lockers (one fOI screet clothes and ome fOr work clothes) and a medical
surveillancs program. CEaployers are urged (0O contact their cegional OSXA offices 1O Bote
detailed information on the tequizements Of tho cevised OSHA stancard for occupational
exposure to asbestos.

¢ Lot levels up to 2 fibecs/cubic centimecec use al air-purifying

respirator with high-efficiency filtecs. [fog levela up to 10 fihers/cupic centimecer use
the above with a full facepiecs. i use a
povered air-purifying cespirator with high=efficiency filters Or a supplied-air tespirater
operated ia a contisuous=flov mode. [For levels unm to_200 fihers/cupic r————— USE a
supplied=air rcespiracor vwith a full facepiec ° ted d d pode. 4

gy zp hy acer u.l'e g‘t:uppli'iﬁ-gf:.":u:s.pu:g;rn vrta.a ﬁ'&'&
facapieca, operated in pressure demand mode and equipped rith an auxiliacy positive
pressure self-contained breathing apparatus.

ERQCINORES _POR_SPILLS AND LEAXS

Wearing protective equipment, use o wet=80p Or high~efficiency vacuum tO clean area. _Avoid
blewing, dry=-brushing and dry=-sopping, all of which may caise dust levels. ?0or information on
proper storage and disposal of wastes containing asbescos, contact your cegional oftice of fee
New York State Deparztment of Envizonmental Conservation.

For sore information: .
Contact the Industrial Bygienist or Safety Officer at your worksite oL the New York State
Depasrtment of HRealth, Bureau of Toxic Substance Assessment, 2 Univecsity Place, Albany,
New York 12203,

sems elrdd N A
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ecology and eavironmeat, inc.

- 8ITE SAFPETY PLASN [

Version 988 .

A. GENERAL INFORMATION

Project Title: Site 14 - Dredge sau. rill Area rrojoct ¥o.: UN1103
THOD/Pan No.:

Project Mamnager: Johm Barksdale Project Dir.: Rick Rudy
Location(s): Dredge Spoil Fill Area - East side of Chevalier Field

Prepared by: Joa Schaidt Date Prepared: ¢-26-89
Appreval by: Mary Miller M. Date Approved: -5~ 2’ S
Site Safety Officer Review: Date Reviewed:

Scope/Objective ef Work: Pield Screeninq will include physical surveys, seil sampling, temporary well
iastallation amd groundwater sampling.

Proposed Date of Pield Activities: September 1989

Background Infe: Complete: [ X ] Preliminary (No amalytical { ]
data available)
Decumentatien/Summary:
Nederate | ]
Unknowmn | ]
Nederate | ]
Unknowa | ]

8. SITE/NASTE CEARMCTERISTICS

Waste Type(s):

Liquid { ] Solid 1x] Sludge ([x ) Gas/Vaper { ]
Characteristic(s):

Flammable/ { 1 Volatile | ] Corzosive [ 1 Acutely 4 ]

Ignitable Toxic

Explosive [ ] Reactive { ] Carcinogen | ] Radiocactive* | )

Other: Wastes are dredged sedimeats from Pensacola Say

Physical Nasards

Overhead { X ) Confined* [ 1 Below [ x) Trip/rall ({x)
Space Grade

Puncture { )} _ surn { ] Cut [ ] Splash {x)

Boise {x1] Other: Sampling within depressiens om-site

*Requires completion of additional ferm and special spproval from the Corporate Realth/Safety group. Contact
- . RSC or M. .

Page 1 of 6
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Feom 1975 to 1977

Site History/Description and Unusual Features (see sampling Plan for detailed description):

material w emoved fo the aircraft carrier turning basin and dispesed along tho eastern side of

‘“equn}ier rield, creating the present point of land. The disposed material censists of 8ay bottom sand which

contain tho sa contamination as is found within the bay sediments,

Lacations of Chemicals/Wastes: Dredged sediments from Pensacola Bay were depesited alongthe eastern side of

Chevalier rield, cresting tho preseat point of land.

Estimated Velume O Chemicals/Wastes: unknown

Site Currently in Operation Yes: | 1 No: [ X ]

List Basards by Task (i.e., drum sampling, drilling, etc.) and aumber them. (Task numbers are cross-referenced
in Sectiom D)

Physical Rasard Evaluation:
1 Physical surveys  Walking alemg rubble area;

2) Te ra Monitoring Well Installation ~ Using partable drill rig:

3) soil Sampling ~ using portable drill rig:

.) Decontamination Procedures ~ Using solvents.

. Chemical Hazard Evaluation:

Route Acute Odor Odor
Compound PEL/TWA of Expesure Symptons Threshold Descriptien

cadmium 0.2 mg/m3 Inh, Iag head,cough,chills inadequate varies
chremium 1 ng/a’ Inh, Ing none w/A w/A
isepropyl alcohol 400 ppm > » drowsiness head. 7.5-200 ppm rubbing alcohel
nitric acid 2 ppa > . corresive 0.3-1 ppm acrid
Aercury 0.05 uq/n’ Inh, CON, abs vemit,cough,naus odorless odorless
nickel 1 IG/I3 inh, CONn, abs naus ,vemit,diarrhe| . odorless odoriess
Lead SO ug/m’ irh, ing, con vomit, diarrhea H/A B/A
aluminum 15 mg/m° inh emphysma,lethargy N/A N/A
zinc 5 llql/-3 inh naus,voemit,chills N/A N/A
arsenic 0.5 .9,.3 inh, ing, con naus,vomit,diarrhe N/A N/A

Note: Complete and attach a Hazard Evaluation sheet tor major known contaminant.

. Page 2 of &



Attach map, use back of this page., or sketch of site showing het sone, contamination reduction,
sene, stc.

Site Comtrol:

Perimdter ideatified? (yes) Site secured? [ mo )} .

. Work Areas Designated? |[yes] zone(s) of Contamination Identified? | no ]

Personnel Protection (TLD badges tequired for all field personnel):

anticipated Level of Protection (Cross—cveference task numbers to Section C):

A B (4 D
Task 1 x
Task 2 X
. Task 3 b 4
Task 4 b 4
(Expand if mecessary)
Modifications: MNodified level D with ck, neoprene gloves and boots, safe lasses, APR available when

level C upgrade is necessary

Action Levels for Svacuation of Work Zome Pending Reassessment of Conditions:

<19.35% or >23%, explegive atmosphere >10% LEL, ergamic vapors above background levels,
rticulates > ag/a”, other .

€19.5% or >25%, explosive atmosphere >25% l.:x.:(cau:onu-zon, unknown organic vaper (in
bsumng soné) >S ppm, particulates > , other .

) Level D: ©

) Level C:

° Level B: <19.5% or >23%, explosive atmosphere >25% LEL (gauconu-aon. unknown organic vapors .

bzo.thhq seme) >3500 ppm, particulates >_____ =mg/a”, other . .

<19.5% or >25%, explosive lt.’l!.l.t' »25% LEL (California-20%), unknown organic vapors
>§oo ppm, particulates >_____ mg/m”, other B

Adr memnitoring (<dally calibratien mmless otnervise moted):

) Level A:

TYpe of Sample Monitoring Prequency of
Contaminant of Iaterest (area, personal) Eguipment Sampling
voc’s Area WA Coptinuous
Madilatisen Area Uni-Rad Continuous
Bxplosive Gases AT Q/‘lr;luintn Continuous

(Bxpand iT 2ecessery)

Peceatamination ~lis:isas and Procedures for Iguipesa:, H.:pllaq Gear, et

Trisedium phosphato wash, tap vate:r vimse

final distilled water rinmse,

03003689
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perscnnel Decon protocol: ot love wask ~ {ri i P w w w .s

be double bagged and drummed for disposal. Tield personnel will take a hygienic shower, off-site,

.following cach day’s field work,

‘-con solution Monitoring Procedures, if Applicable: ¥ well-

aves ypwind of the sampling sope

special Site Equipment, racilities, or Procedures (Sanitary Facilities and Lighting
Must Meet 29 CFR 19010.120):

1 1ling safet rocedures will be strictly adhered to as ocutlined in Attachment A.

site Entry Procedures and Special Conridrrationr: [_& E’S "Buddy System” will be emploved at all timer during

background radiation levels are encountered team members will evacuate the sampling area, and contact the

corporate health physics group to reassess the site.

Work Limitations (time of day, weather conditions. etc.) and Heat/Cold Stress Requirements:

All fieldwork activities will be performed during daylight hours. Team members will take breaks as necessary to

avoid heat stress and replace fluids. Cooling vests may be used to prevent heat stress.

General Spill Control, it applicable: &/A

Investigation-Derived Material Disposal (i.e., expendables, decon waste, cuttings):

.11 fieldwork waste materials will be double bagged, drummed, labeled and transported to a designated

location for final disposal by the wavy

Sample Handling Procedures including Protective wear:

During all handling of samples, all field team members will wear surgical gloves. Goggles will be wern during

sample preservation with acids.

Team Member® Responsibility
Team members to be determined Team Leader

Site Safety officer/Sampler

Geologist /Sampler

*All entries Into exclusion zene requite Buddy System use. AIT E « E field stalT participate in medical
monitoring program and have completed applicable training per 29 crr 1910.120. Respiratery protection program
wets requirements of 29 ¢rr 1910.134, and ANSI 288.2 (1980).

Page 4 of 6



(Use supplemental sheets, if necessary)

{obtain a l.oeu' telephone book from your hotel, if possible.)
Ambulance on _Base — 904—452-4138, oOff Base — 911

Nospital Emergemcy Room WNAS M-mag = 904~432-2733, Baptist Nespital 9044344811 (Life Flight)

Poison Control Cemter

Pelice (imclude lecal, county sheriff, state) 911

fire Department 911

Al rport
U.S. Coast Guard BEmergency ~ 904-433-8178, General Iaformation 904--433-8282

Laboratory E & E ASC 1-716-631-90360 .

Fed. Express 1-808-235-3333

Client Cemtact U.S. Navy Southern Divisien, Engimeer—Ia-Charge, 1=-803-743~-0574
Site Contact MNAS Pensacola Enviromental Coordimator, W. Dewayne Ray —- 904-453-4513

Site Emergency Evacuation Alaram Methed W/A

Water Supply Seurce On-site

.olephone Location, Number To be determined on~site

Cellular Phone, if available N/

Radio

Other On~site warehouse number to be determined
I

1 pr. SareciBarbison (Univ. Or Florida) ..uceuweueanssssssas (SOI) 221=046% Or (904) 462-3277, 3281
Alachua, Plorida (501) 3708263 (24 hours)

2. Ecology and Environment, Inc., Safety Dizector
Paul JonMALES® ..cccussssssssssssssssssEEsssEEsEEnnEnnnnnnn (716) 684-8060 (office)
(716) 635-1260 (home)
3. Regicnal Office Contact .veevveesetcereceesc M. Miller.... 656~28%4 (home)
877-1978 {office)

4. OfLicCO MARBGEL......covreevevescccnsssesnssec . RRUdY.c.. ., 893 —7245 (home)

Page 5 of 6
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MEDTOX BOTLINE
1. Tventy~feur hour amnswerinmg service: (501) 370-8263
wnat to report: .
‘ -~ State: *this 4is an emergency.” -
- tour aams, regien, and site.
telephone number to reach you.
Yeur location.
~ Mame of persen injured or exposed.
- Hature Of emevgency.

Action taken.

2. A texicslegist, (Drs, Raymend =arbisen Or associate) wilt contact you. Repeat tbe inforration given to the
answering service.

3. If 8 toxicologist does met rezurn your call within 15 si{autes, call the following persons in order until
Contact {s made:

a. 24 bour hotlime ~ (716) 684-8940
B, <Qsrperate Safety Director = Paul Jonmalze - home ¢ (716} 655-1260
€. AMssistant Corp. Safety officer = Steven sSherman = acme ¥ (716) 688-0084

EMERGENCY ROUTES
(NOTE: rield Team must Knovw Route(s) Prior to Start of Work)
rections to hospital (include map)

i = Pollow Saufley Street wast. Saufly Street will turn into Murray road. PFollow Murra

north to Ellysean Avenue. Turn left onto £llvsea Avenue and continue to Tumor Street. The IUS Dispensary is

located at the noztnwest sermer OF the intersection Of Ellysen Avenue and Turner Street, in Buildiseg 625-A.

Baptist Mospital ~ Take Duncan load (Navy 8lvd,) north to exit the vase., Navy 8lvd, becomes #w7¢ 98 and curves

to the east. Pellew Wavy Blwd./Hwy. 98 east spprox, 3mi to Pace Blvd. Turn left {nerth) on Pase Blvd. and

proceed agpcox. lmi tOo Servanmkes 8%, (Hwy, 90)., Turn zight on Cervantes Hwy. 90 and $allew this rood for about

4 blocks and zurn left inerth) onto I street. The hospital is about 6 blocks north on the left.

Inezgensy fgvess Routes to Get Off—Site Imezsensy egress routes will bo locazted if emergency exit routes bezome

blocked by construction, etz,

Page 6 Of ¢
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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 rig brakes and block the wheels when rig is set up at
the desired drilling location.

The mast. must be lowered when the rig is moved.

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

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

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

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

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

Handle augers with care. Use proper lifting techniques.
when_Blcklng up samplers and augers. Use a tool hoist if
possible and stay clear of rotating augers. Keep cables and
ropes secured when not 1in use.

Level and stabilize the drill rig prior to raising the mast.
Watch for slippery ground when working in the area of the rig.
All unattended boreholes must be properly covered.

Do not drill during an electrical storm.

maintain a _safe distance from the rig mechanisms during
drive sampling and auger removal operations.
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ECOLOGY AND ENVIRONMENT. INC.,
. STANDARD OPERATING PROCEDURES FOR
EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITOR!'{C

Fleld operations during the summer months an ¢reate a variety of haz-
ards to the employee. Heat cramps, heat exhaustlon, and heat stroke
ean be experienced and. If not remedied, can threaten life or -ealth,
Therefore, It Is Important that all employees be able to rezognize
Symptoms of these eoenditions and be capable of arresting the gproblem
as quickiy as possible.

THE EFFECTS OF HEAT

As the result of normal oxidation processes within the body, 4 pre-
dictable ameunt of heat Is generated. |If the heat k libersted as It
Is formed, there bk no ¢hange INn body temperature. If the reat Is
liberated more rapidly, the body cools to a point at which the produc-
tion of heat |s accelerated and the excess is available to bring the
body temperature back tO normal.

Interference with the elimination of heat leads to its accumulation
and thus to the elevation of body temperature. As a result. the per-
son is raid to have 8 fever, When suech a condition exists, » pro-
duces a viclous cyele In which emrtain body processes speed up and
generate additlonal heatt Then the body must eliminate not on.¥ the
normal but siso the additional quantities of heat.

Heat preduced within the body is brought to the surface largely by the
bloodstream and escapes to the cooler surroundings by conduct.zn and
radlation. |f alr movement OF a breeze strikes the body, acditional
heat Is lost by convection. However, when tho tempersture of thy sur-
rounding sir becomes equal tO Or rises sbove that of the body. all of
the heat must be lost by vaporization of the moisture or swei: from
the skin surface. As the air becomes more humid (contains mer» mois-
ture}, vaporization from the skin slows down. Thus, on a day w.en the
temperature Is 85 to 100°F, with high humidity and littie <r no
breeze, conditlons are Iideal for the retentlon of heat within the

body. It Is on such a day or. more ecommoniy, a succession af such
days (a heat wave] that medical emergencies due to heat are liely to
occur. Such emergencies are classified in three categories: heat

cramps, heat exhaurtlon, and heat stroke.

HEAT CRAMPS

Heat cramps usually affect people whe work In hot environmerrs and
perspire a great deal. Loss of salt from the body causes very cainful
cramps of the leg and abdominal muscles. Heat cramps also may result

from drinking ieced water or other drinks either too quickly or in too
large a quantity.

Heat. Cramp Symptoms. The symptoms of heat cramp are:
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e Muscle cramps in legs and abdomen,

o Pain accémpanylng the cramps,

e Faintness, and

¢ Profuse perspiration.

Heat Cramp Emergency Care. Remove the patient © a cool place. Cive
him sips of liquids such as "GCatorage" or its equivalent. Apply wan=
ual pressure o the cramped muscle. Remove the patient © a hospital
Ifthere is any Indlcatlon of a more serious problem.

HEAT EXHAUSTION

Heat exhaustion occurs in Individuals working In hot environments | and
may be assoclated with heat cramps. Heat exhaustion Is caused by the
pooling of blood in the vessels of the rkin. The heat is transported
from the interior of the body 1 the surface by the blood. The blood
vessels In the rkin become dilated and a large amount of blood is
pooled In the skin. This econditlon, plus the blood pooled In the
lower extremities when an individual is In an upright pesition, may
lead ® an Inadequate return of blood t the heart and eventually to
physical collapse.

Heat Exhaustion Symoloms. The symptoms of heat exhaustion are:
e Weak pulse:
o Rapid and usually shallow breathing;
o Generalized weakness;
o Pale, clammy skin;
¢ Profuse perspiration;
¢ Dizziness;
o Unconsclousness; and

o Appearance of having fainted (the patient responds to the
same treatment administered in cases of fainting) «

Heat Exhaustion Emergency Care. Remove the patient © a cool oface
and remove as much clething as possible. Administer cool water,
“Catorade," or its equivalent. If possible, fan the patient contin=

ually to remove heat by convection, but do not allow chilling or cver-
cooling. Treat the patient for shock, and remove him to a medical
facility if there is any indication of a more serious problem.

HEAT STROKE

Heat stroke b a profound disturbance of the heat-regulating mecha=
nism, associated with high fever and collapse. Sometimes this condi=
tlon results in convulsions, unconsciousness, and even death. Direct




exposure to sun, poor air circulation, poor physical condition, and
advanced age (over 80) bear directly on the tendency to heat stroke.

It is a serious threat to life and carries a 20% mortality . ate.
Alcoholics are extremely susceptible.

Heat Stroke Symptoms. The symptoms of heat stroke are:

e Sudden onset:

e Dry, hot and flushed skin;
e Dllated pupils; -

o Early loss of consciousness;

€ Full and fast pulse: - -

e oo o emm—

o Bresthing deep at first, later shallow and even aimos:
sbsent;

o Muscle twitehing, growing inte eonvuisions; and

e Body temperature resching 105 to 106°F or higher.

Hest Stroke Emergency Can. Remember that this is a true emergency.

ransportatlon to a medieal faellity should not be delayed. Remove
the pstient to a2 cool environment If possible. and remove as much
clothing #s possible. Assure an ooen sirway, Reduce body temperaiure
promptiy—prefersbly by wrapping INn a wet sheet Or eise by dousing the
- body with water. If cold packs are availsble, place them under the
arms, around the 'neck. at the ankles, or at any place where blood
vessels that lie close to the skim can be cooled. Protect the patient
from Injury during convulsions. especially from tongue biting.

AVOIDANCE OF HEAT-RELATED EMERGENCIES

Please note that, In the case of heat cramps Or heat exhausrion,
"Catorade” or Its equivalent is suggested as part of the treatment
regime. The reason for this type of liquid refreshment is that such
beverages will return much=-needed electiroiytes to the system. Without
these electrolytes, body systems cannot function properly, thsrcby
Incressing the represented health hazard. Therefore, when pers:nnel
are working In situations where the ambient temperatures and humidity
are hilgh—and especially in situations where protection Levels A B,
and C are required — the site safety officer must:

® Assure that #i! employees drink plenty of fluids {*Cater-
ade” Or its equivalent):

® Assure that frequent breaks art seheduled so overheating
does not occur; and

e Revise work schedules. when necessary. to take advan-
tage of the cooler parts of the day (i.e., $:00 a.m. tO
1:00 p.m., and 6:00 p.m, to nightfall).

0000313




If protective clothing must be worn, especlally Levels A and 8, the

suggested guldelines for amblent temperature and maximum wearing time
per excursion arae:

Maximum Wearing Time

Ambient Temperature (°F) per EXxcursion (Minutes)
Above 90 15
85 to 90 30
80 to 85 . 60
70 to~80 90
60 to 70 120
SO to 60 180

One method of measuring the effectiveness of employees' test-recovery
regime Is by monitering the heart rate. The "Breuha guldeline” s cone
such method:

e Ouring s three-minute period. count the pulse rate for the
last 30 seconds of the first minute. the last 30 seconds

of the second minute, and the last 30 seconds of the third
minute.

e Double the count.

{f the recovery pulse rate during the last 30 seconds of the st
minute s 8t 110 beats/minute or less and the deceieration between :he
first, second, and third minuter is at least 10 beats/minute, ‘he
work-recovery regime b azceptable. If the employee's rate B abwrve
that specified, a longer rest period b required, accompanied by an
Ineressed intake of fluids.




Material Safety Data

Emneryency Phone Number: 314.982. 5004

Mallinckrodt provides thelnformation eontained herein In good falth but
makesnorepresentation wtolts comperehensiveness or sesuriey,
Individuals recelving thislnformation must exercise thelr independent
judgmentin determining it appropriatensss for a particular purposa,

Mallinckrodt makes ne representations, Or warrantles, either ex 4
implied, of merchantability, fitness [or & particuler purpose with bespect te
the Informatlon st forth hereln Or to the product te which the Informatlon
refers, Aeeordingly, Malllnckrodt sl aot be responsible for d

resulting from ase of or rellance uponthisinformation,

Mallinckrodt, |n<., Science Produets Diviskon, P.O. 8a¢ M, Parls, K'Y 43061.

ISOPROPYL ALCOHOL
PRODUCT'IDENTIFICATION:

Synoayms:  2-propand; s¢¢-propyl alcohol; isopropanol
Formula CAS No.: 47430
Molecular Weight: 60.10

()
Chemical Formula: (CH3); CHOH éf
Hazadous Ingredients: Net applicable. (Cj
[ 2
PRECAUTIONARY MEASURE .

WARNING! FLAMMABLE LIQUID. HARMFUL IC
SWALLOWED OR INHALED. AFFECTS CENTRAL NERVOUS
SYSTEM. CAUSES IRRITATION.

Keep inay from heat, spacks and flame.
Keep container closed,

Use with adequate ventilation.

Avoid ¥ athiag vapor.

Wash thoroughly after handling.

Avold coatact with eyes, skin and clothing.

EME GENCY RSTAID

If . five watss 0 drink, Induce vomiting ifmedical I
is not ] available. Never i anythingby mouth to an
unconseious p2rson, Ifin remove to freshair. If not
breathing, givs artificial r2spiration. I breathing is difficult,

give oxygen. In case of contaet, Immediately flush skin or eyes

SECTION | Physleal Daly
Appeanace: Clear,colodess liquid. ‘
Odor: Rubbing atechod,

Solubility: Infinite In sater,

Boiling Point: 82°C (157*F).

Melting Point: 45*C (-1248°F).

specific gradmy: 0.79

Yapor Density (Ales 1) 21

Yapor Pressure (mm HI): 33@ 20°C (48°F)
Evagonitlon Rats: (n-BUAC s 1) 288

SECTION? Fire and Expioqiontntarmyiion

Fire:

flammable Liquld

Rashpoiat 12'C (53°F). (¢lesed ap).
Autolgniiloa temperature: 355 C (750°F).
Flammabdle limits In air, % by volume:.
Jel: 2.05 wel 12,0,

)

Explosion:

Above Rash point, vapor-ale mixures are explesive within
flammable limits noted 13w, Contact with strong oxddlz¢ s may
cause fire or explosion.

Fire ExtinguishingMedias
Water spry, dry chemical, sleohol foam, Or carbon dioxide.

Water spray may be used to keep fire 2rpxe=24d containers eood,

Speclal Information:

In the event of 4 fin, wear full protective clothing 4nd
MOSH-approved sz1f<ontained breathing appanratus with full
facepiecs ogerated inthe pressure demand OF other pesitie
pressurs mode.  Water may be uxd to flush spills sway from
exposures and to dilute spillsto non-flammable mixtures. Yapors
can flow along sucfaces to distant ignition source and Nash

back.

NFPA Ratings: Health 1 Rlam-  ‘tyz 3 Reaectivity: 0

SECTION3 Renctivity Datg

Stabllity:
Stable under acdinacy conditions of wee and storge. Hutand

sunlightean contribute lo fastability.

Hazardous Decomposition Products:
Tox¢ gases and vipors such 1 ¢arbon monoxide may be refessed in

t Niee involving isopropyl alcohol.

Hazardous Polymerizatlon:
Will not occur.

Incompatibilities:

Heat, flame, strong oxidizers, acstadehyds, chlorine, ethylene
oxdde, hydrogen-palladiumcombination, ayd reg4a peroxide-sulfuric
acid combination, podassium tert-butoxide, hypaehlorous acid.
kseeytnated, nltroform, phosgene, oleum and perchlode add.

SECTION 4 _ULeak/Solll Discossl Information

Remaonve all sources of Ignitlon. Ventilateana ofi¢ak or

spill. Clean-uppersonnel require proi¢etive elothing aad
respiratory protectioa from vapors. Small spills maybe
absorbed ON gape ¢ towels 4nd evaponied Ina fume hood, Allow
enough time for fumesto dear hood, then {gnits pap=ein 4
suitable kecation sway from combustible matedals, Containaad
recover liquid for reclamation when gessidie. Largse spills.

and lot slz¢s c2n be collected 15 hazardous waste and atomized -~
in s suitable RCRA 1ppreved combustion chamber, Or absorbed
with v¢rmicullts, dry sand, earth or similar material for

disetal as hazardous wasi¢ in 1 RCRA 1pproved (acility.

Ensute compliance with local, state and f¢d¢nl regulations.

with |} of water for at least 18 minutes. lnall cases  a
ahowiolan
II,)lBI.II.
SE! SECTIONSS.
DOT Hazard Class: lamm i
Effective Da 13-87 Supersedes09-13-85
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Eflfective Date: 1)/-13-8/ dupersedcs U/-13-02

PR
.

e ith Hazard Information
A. EXPOSURE / HEALTH EFFECTS

Inbatstion:

May cause irritation of the N0se and throat, Bxposuce to high
concentrations has a nareotie effect, producingsymptoms of
drowsiness, headache, staggering, unconsciousness and possibly
death.

Ingestion:

May cause drowsiness, unconsclousness, and death.
Gastrointestinal pin, ecramps, nausea, vomiting, and diarrhea may
also resuft. The single lethal dose lor a human adult = about 250
mis (SAX Sixth Edition).

Skin Contacb
Has a defatting action of the skin that can cause Irritation. May
cause irritation with a stinging effect and burning sensation.

Eye Contact:
VYapors mayirritate the eyes. Splashes may cause severe
{rritation, possible corneal bums and eye damage.

Chronic Exposure:
Prolonged contact with Sldn may ¢ause mild irritation, deying,
eracking, or contact dermatitis may develop.

Aggrevation Of Pre-existing Conditlons:

Persons with pre-existing skin disorders or eye problemsor
impairedrespiratory function may be more susceptible to the
effects of the substance.

B. FIRSTAID

Inhalatlon;

Remove to fresh ale, If notbreathing, give artificial
tespiration. | fbreathing is difficult, glve oxygen. Call a
physician.

Ingestion; )

Give water 0 drink. Induce vomiting if medical hcip notis
immediately available, Never gve anything by mouthto an
unconscious pe rson. Get medical attention immediately.

Skin Exposure:
Remove any contaminatedelothing. Wash skin with seap or mild
detergentand water for atleast 18 minutes. Get medical

attention if irritation develops or persists.
"

Eye Exposure:

Wash eyes with plenty of water for at least 18 minutes, lilting
tower and upper eyelids oceaslonally, Get medical attention
immediately.

C TOXICITY DATA  (RTECS, 1982)

Onl n tLDSO: 5840 mg/kg. Skin rabbit LDS0: 13
gm/kg. Inhalationn t LCS®: 16000 ppm/8H. Mutation references
cited Aquatic Todeity rating TLm96: 1000-10 ppm.

SECTION 6 Occupstlons) Controi Measures
Airborne Exposure Limits:

-OSHA Permissible Bxposure Limit (FEL):

400 ppm (TWA).
-ACGIH Threshold Limit Value (TLY):
400 ppm (TWA); 500 ppm (STEL).

Ventilation System:

A system Ol tocal and/ar general exhaust IS recpmmended to keep
employee exposures below the Airborne Bxposure Limits. Local
exhaust ventilation is generaily preferred because it cancontrol
the emissions of the contaminant at its source, preventiag

. dispersion of it into the general work area, Please referto the

ACGIH document, 'Industrial Ventilation, A Manualol
Recommended Practices*, most recent edition, lor details.

Personal Respirators: (NIOSH Approved)

1t the TLV s exceeded a full faceplece chemical cartridge
respirator may be wom, in genenl, up to the maxdmum use
concentration specified by the respinator supplier. Altemathzly,
a supplied air lull faceplece respintor or airlined hood may be
wom.

Skin Protection:
Wear Imperdous protective clothing, including boots, gloves, lab

* colt, apron or coveralls to prevent skin contact.

[Eye Protection:

Use chemical safety goggles and/or a lull face shield where
splashingls possible.Contact lenses should not be wom when
working with this material. ~ Maintaineye wash fountain and
quick<drench facilities In work ares.

SECTION 7 Storsge and Speclol Information

Protect agalnst physical damage. Store in a cool, dry

well-ventilated location, away from any area where the fire hazard
may be acute. Outside or detachedstorage hpreferred. Separate
from oxidizingmaterials. Contatners should be bondeda d grounded
lor transfers to avold static sparks. Storage and use areas should

be NO Smoking areas. Use non-sparking type tools and equipment.
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Materi al Safety Data

Emergency Phone Number: 314-982-5000

allinckrodt provides the information contained herein in good faith but
maked no representationastoitsce  hensiveness or accuracy.
Individuals receiving this informat. 13t exercise their independent
judyment in determining itaapproprateness for a particular purpose.

Mallinckrodt makes no represeatations, or warranties, elther express or
implied, of merchantability, Miness far @ particular purr ‘Ith respect [0
the information set forth hereln o1 b the product® whiv Informatiua
selers. Accordingly, Mallinckrodt will not be cesponsible for damages
resulting from USc of or reliance upon IhbInformation.

Mallinckrode, Ine., Science Products Divisioa, P O .Boa M. Pasis, K'Y 43064,

NITRIC ACID, 70%

oDU ATION;
Synonyms: Agua Fortis; Azotie Add; Nitric Acid 70%
FonnulaCAS No:  7697-37-2

CTE0C00

Molecular Weight: 63.00
Chemical Fonnula: HNO3
Hazardous lngredients: Not Applicable

PRECAUTIONARY MEASURES

DANGER! STRONG OXIDIZER. CONTACT VITH

OTHER MATERIAL MAY CAUSE FIRE.

CORROSIVE. LIQUIDA!! MIST CAUSE SEVERE BURNS TO ALL
BODY TISSUE. MAY BE FATAL IF SWALLOWED. HARMFUL IF
INHALED. INHALATION MAY CAUSE LUNG DAMAGE.

Do not get in eyes, ON skin, or on clothing.

Awid breathing mist

Use only with adequate ventilation.

Wash thoroughly after handling.

Keep from contact with ctothing and other combustible materals.
DO not store near combustible materials,

Store ina tightly ¢kes¢d container.

Remove and wash contaminated clothingpromptly.

This substance is classified as a POISON under the Federat Caustic
PoisonAct.

EMFRGENCY/FIRSTAID

Incase Of contact, Immedlately flush skin or eyes with plenty of
water for at least 15minutes. If swallowed, DO NOT INDUCE
YOMITING! Giw large quantities of water or milk if available,
Never give anything by mouth to an uaconscious person. | finhaled,
temove tofresh air. 16 NOt breathing, give artificial

respiration, |fbreathing is difficult, give oxygen. Inallcasu

tall nphysician.

SEE SECTION 5.

DOT Hazard Class: Oxidizer

SECTION 1__physical Data

Appaanince: Clear, colorless ® slightly yellow
liquld,

Odor Suffocating add

Solubility: Infiniteln water,

BoilingPoiat: 122*C (252°F)

Melting Point: -34°C (-29°F)

Specific Gravity: 1.41

Vapor Density(Ais= 1}y 2-3approxdmately
Vapor Pressure (mm Hg): 62@ 20°C (68°F) ,,
Bvapontiion Rate: NO Informatioa round.

SECTION 2 Fire rad Explosion | afornintion

Flre:

Not combustible, but substance is mtrong oxidizer and fts heat
of reaction with reducing agents or combustibles may cause
{gnition. Canreact with metals to releass flammable hydrogea
s

Explosion:

Reacts exploshely with combustible organk O readily oxddlzable
materials such 1 alcohols, turpentine, charcoal, organic

refuse, metal powder, hydrogen sulfide, ete,

Fire Extinguishing Media:
Itinvolved in fire, use water spray.

Special Information:

Increases the flammabilityof combustile, organle and readily
oxidizable materials, In the event of a fire, wear full

protective clothing and NTOSH-approved self-contained breathing
apparatus with full facepiece operated INthe pressure demand or
other positive pressure mode.

SECTIONJ Regctivity Data

Stability:
Stable under ordinary conditions 0f use and stornge. Containers

may burst when heated,

Hazardous Decomposition Products:

When heated to decompesition, emits toxde nitrogen oxides fumes
and hydrogen nitrate. Will react with water Or steam to produce
hutandtode a d corrosive fumes.

Hazardous Polymerization:
Will not occur.

Incompatiblilities:

A dangerously powerful oxddizing ageat, concentrated nitric acid
b incompatiblewith most substances, especially strong bases,
metallic powders, ¢arbides, hydrogea sulfide, turpentine, and
combustible orpanics.

SECTION4 Leak/Spill Disposal Information

Lsolate Or encloss the 124 d the leak Or spill. Clean-up
personnel should wear protective clothing and respiratory
equipment suitable for toxie Or corrosive fluids or vapors.
Small Spilts: Flush with water and aeutralize with alkatine
material (sods ash, ime, ete.). Sewer with excess water.
Larger spills and [ sizes: Neutralize with alkaline material,
pick UD with sbsorbent matecial (sand, earth, vermiculite) and
dispose in 8 RCRA-spproved waste facitity or sewer the
neutralized slurry with excess water iflocal ordinances allow.
Provide forced ventilation to dissipate (umes.

Reportabls Quantity (RQXCWA/CERCLA) 21000 tbs.

Ensure compliance with kocal, state aad federal regulations.

NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 0 Other: Oxidizer

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

NITRIC ACID, 70%
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NITRIC ACID, /U%0

Effective ./ "-21-86 Supersedes 09-0+-85
E 1ealth Hazard Informatio

A. EXPOSURE / HEALTH EFFECTS

Inhslstion:

Corroivel [nhalation of vipors an causs breathing difficulties
and lead to pneumonia and pulmonary edema, which may be fatat,
Other symptoms may include coughing, choking, and rritation of
the nose, throat, and respiratory tract.,

Ingestion:
Corrosivel Swallowing nitric 4cid can cause immediate pa!n and
bums d the mouth, throat, esophagus and gastrointestinal tract.

Skin Contact:

Corrosive! Can cause redness, pain, and severe skin bums,
Concentrated solutions cause deep ulcers and stain skin a yellow
Or yellow-brown color.

Eye Conltact:
Corrosive! Yapors are irritating and may cause damage to the

eyes. Splashes may cause severe bums and permanent ¢ye damage.

Chronlc Exposure:

Long-term expasure to concentrated vapors may AR ¢rcsjon d
teeth, Long term erposures seldom oceure due to the cormosive
properties OF the scid,

Aggrevation of Pre-existing Conditions:
Persons with pre<xsting skin dlsorders Or eye disease may be
more susceptible to the efTects Of this substance.

B. FIRSTAID

Inhalation:

Remove to fresh air. If notbreathing, give artificlal
resplration, If breathing s difficult, give oxygen. Call a
physician,

Ingestioa:
DO NOT INDUCE VOMITING! Give large quantities of

water OF milkif evallable, Never ghs snything by mouthto
an uaconscious person. Oet medical atiention immediately.

Skin Exposure:

la cse of COoNtact, immediately flush skin with plenry of water
lor at least 18 minutes while removing contaminated ctothing
and shoes. Wash chothing before reuse. Thoroughly clean shoes
before reuss, Oet medial attention immediately.

Eye Exposure:
Wash eyes with plenty of water lor at least 1S minutes, lifting
jowera dupper eyelids oceaslonally, Get medicalattention

immediately.

C.TOXICITY DATA

Inhalation (Rat) LCS0: 244 ppm
(NOp/%M

SECTION 6 Occupations} Control Megsures

Alrborne Exposure Limits:

-OSHA Permissible Exposure Limit (PEL):
2 ppm (TWA)

~ACGIH Threshold Limit Value (TLV):

2 ppm (TWA); 4ppm (STEL)

(RTECS, 1982)

Veatllation System:

A system of local and/or general exhaust is recommended to keep
employee exposures below the Airborne Bxposure Limits. Local
exhaust ventilation is genenally preferred because it can controd
the emissions of the contaminant at its source, preventing
dispersion of itinto the graenl work area, Pleass refee |0 the
ACGIH document, *[ndustrial Ventitation, A Manuat d
Recommended Practices®, most recent edition, lor deuits,

Personsl Resplrators: (NIOSH Approved)

If the TLY is exceeded, »=a¢ a supplied air, full-facepiece
respirstor, alrlined hood, Or szlf<ontained breathing appacatus.
Nitric acid is an oxdizer and should not come incontact with
cariridges and canaisters that contain oxddlzable materals, such

as aciivated charcoal,

SUO Protection:
Wear impervious protecthve clothing, Including boots, gloves, lab
coat, apron OF coveralls to preveat skin contact.

Eye Protection:

Use chemical safety poggist and/oc o full face shickd whers
splashing ks possible.Contact k¢ nses should not be wom when
working with this matedal.  Maintain eye wash Tountain and
quikck-drench facllities ia work am .

SECTION 7 Storsee and Soecisl Information
Keep in atightly closed container, stored in a cool,
dry, ventilated am . Protect from physieal damage and direct

sunlight.  [Isolate from incompatible substances. Protect from
moisture,

NITRA
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Mallmckrodt
Material Safety Data

Mallinekrodt providerthe Inlormallone¢entained hereiningood faith but
maker norepresentation as |olts comprehensiveness oraceuracy.
Individuals receiving thin information must exercise their independent
Judgmentin determining Its appropriateness for s particular purpose.

Mallinckrodl makes no representations, e warraniles, ehuer express or
Implied, of merchantabllity, fitness for a parikeular purpose wilh respect to
the information set forth herelm or 10 the preduct 1o rh kb the Information
relers. Accordingly, Mallinckrodt will nel be responsible for damages
resulting frem use of or rellance upon this Informatlon.

fisd

Emergency Phone Number: 314-982-5000 Mallinckrodt, Ine., Science Products Division, P.O.8ox M. Paris. K'Y 43061,
SULFURICACID 9% SECTION 1 Phrsicel Data SECTIONS Reactivity Data
PRODUCT [DENTIFICATION: pepanncs Colorets ol fauid Stability

cs Odor: Odorless. Stable under ordinary conditions 0f use i d storage.
Synonyms:  Oil of Vitriol g Solubillty: Infinite @ 20°C.
Fonnulr CAS No: ~ 7664-93-9 o Boiling Polat: ¢, 310°C ($90°F) Hazacdous Decomposition Products:
, por MeltingPoint: ea. -14°C (6°F). Toxde fumes of odder of sulfur, Will react with water Or steam

MolecularWeight: 9807 o : to producs torde and corrosive fumes. Reacts with carbonates to

Chemical Formula; HSOy
Hazardous Ingredients: Not applicable,

PRECAUTIONARY MEASURES

DANGER! CORROSIVE. LIQUID AND MIST

CAUSE SEVERE BURNS 10 ALL BODY TISSUE. MAY BE FATAL
IF SWALLOWED. HARMFUL IF INHALZD. INHALATION MAY
CAUSE LUNG DAMAGE.

Do not get in eyes, on skin, or on clothing,

Do not breathe mist.

Keep container closed.

Use only with adequate ventifation.

Wash thoroughly after handling.

This substance Is classificd as a POISON under the Federat Caustic

Poison Act.

EMERGENCY/FIRST AID

In all cases call a physician. In case of contact, immediately

Rush skin or eyes with pleaty of watee for at least 15 minutes.

1t swallowed, DO NOT INDUCE VOMITING! Give large quantities of
water. Never give anything by mouth (o an unconscious person, If
inhaled, remave to fresh air. If not breathing, give artificial

respiration. If breathing is difficult, give oxygen.

SEESECTIONSS.

DOT Hazard Class: Corrosive Material

Specific Gravity: 1.84

Vapor Density (Alr=1): < 03@ 25°C (TT'F)
Vapor Pressure (mm Hg): 1@ 146°C (250°F).
Evaponation Rate: NO informatlon found.

SECTION? Fire and Explosion Information

Flre:

Not combustible, but substance b mtroc g oxidizer andits heat
of reaction With reducing agents OF combustibles may cause
ignition. Reacts with mart metals releasing Nammable,

potentlally explosive hydrogea gas.

Exploslon: '
Not combustible, but mbcun« is & strong oxidizer and lu heat

of reaction with reducing agents or combustibles may cause
ignition.

Fire Extingulshing Media:
Dty chemical, fosm or casbon dioxide. Water spray may be used to
keep fire exposed containers cool.

Speclal Information:

In the event of a fire, wear (ull protective clothing and
NTOSH-approved self-contained breathing spparatus with full
facepiece operated in the pressure demand or other positive
pressure mode.

generste carbon dioxide gas, and with cyanides and sulfides to
form polsonous hydrogencyaside and hydrogensulfide
respectively.

Hazardous Polymerization:
. Wil not occur.

Incompatibilities:

Water, bases, organic material, halogens, metsl acetylides,
oxkdes and hydrides, sirong oxddizing and reducing agents and
many other reactive substances.

SECTION 4 _Lesk/Solll Disposal lnformation

Dike and cover lesking or spilled liquid with dirt,

vermiculite, kitty-litter or other inert absorbent. Cover

spiit with sodium bicarbonate or soda ash and mix. Clesn-vp
personael require protective clothing and respiratory
protection from vapors and mists. Neutralized waste may be
containerized and disposed in a RCRA spproved waste dispocal
facility. Fluch arca of spill with dilute soda ash solution and

discard 10 sewer.
Reportable Quantity (RQCWA/CERCLA) : 1000 tbs.

Bnsure complisnce with local, stats and (ederal regulations.

NEPA Ratings: Health: 3 Fla—mability: 0 Reactivity: 2 Other: Water reactive

EffectiveL  .10-21-86 Supersedes 09-05-85

SULFURICACID 9¢
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] rd Informati
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Inhalation:

Inhalation produces damagingeffects on the mucous membranes and
vpper respiratory tract. May cause lungedema. Symptoms may
Include irritation d the nose and throat, and laboredbreathing.

Ingesilon:

Corrosive. Swallowing can cause severe bums d the mouth,
throat. and stomach. leading to death. Can cause sore throst,
vomiting, diarrhea.

Skin Contact:
Corrosive, Symptoms clredness, paln, andsevere bum can oceur,

Eye Contact:
Corrosive. Splashes can cause blurred visios, redness, paln and
severe tissue bumns.

Chronle Exposure:
Long-term exposure to mist or vapors may cause damage 1o 1eeth,

Apgrevatlon of Pre-exlsting Condltionm

Persons with pre<xisting skin disorders or eye problemsor
impalred respiratory funciion maybe more susceptible lo the
elfects of the subsiance.

SULEFUKIU ACLLIL Y070

B._FIRSTAID

Inlialation:

Remove lofresh air. If not breathing, give artificial
respiration. If bresthing is difficult, give Oxygen. Call a
physiclan,

Ingestion:

i swaltowed, DONOT Induce vomiiing., Give farge quantities
of water or milk if available. Call a physician immediaiely,
Never give anything by mouthlo an unconscious person,

Skin Exposure:
Inesse d contact, immediately Aush skin 4 th plepty oF waler

for at least 15 minules while removing conlaminaled clothing
andshoes. Call a physician,

Eye Expasure:

Wash eyes with ptenty d water lor at feast 1S minules, lilting
Jower andupper eyellds occastonally. Get medical siteation
Immediately.

C. TOXIcITy DATA (RTECS, 1982)

Onl nt LDSO: 2140mg/kg. Inhalation Guines Pig
LCS0: 18 mg/m>

SECTION 6 Occupational Control Mensures

Airborne Exposure Limlts:

~OSHA Permissible Explosure Limit (PEL):
1 mg/m3 (TWA).

-ACG!H Threshold Limit Value (TLV):

1 mg/m3 (TWA).

Yentilatlon System:

A system d local and/or general exhaust is reconmimended lokeep
employee exposures below the Airborne Bxposure Limits, Locat
exhaust ventilation isgenerally preferred because H cancontrol
the emissions O the contaminant at its source, preventing
dispersion of it into the general work area. Please refer to the
ACGIH document, "Industrisl Ventilation, A Manuald
RecommendedPractices®, most recent editton, lor details.

Personal Respirstors; (N1OSH Approved)

i1 \he TLV is exceeded a [ullfaceplece chemical cartridge
resplrator may be wom, Ingeneral, upto 100 times the TLY or the
maximum use conceniration specified by the respirator supplier,

“whichever is ku. Altematively, a supplied air lull faceplece

respirator orairlined haod maybe womn.

Skin Protection:
Wear impervious protective clothing, Including boots, glover, lab
coat, apronor eovenalls to prevent skin contact.

Eye Protection:
Use chemicalsafety goggles and/or a lull lace shield where

. splashingis possible.Contact kenses should not be worn when

working with this material.  Malintain eye wash (ountain and
quick-drench facitities In work area.

| ln

Store In & cool, dry, ventilated storage area 4th acid

resistant floors and good dralnage. Protect from physical damage.
Keep out of direct sunlight and away from heal, water, and
incompatible matertats. Do not wash out container and wse it lor
other purposes, When diluting, slways add the acid |o water, never
add water to the scid.
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Chemical Pact Sheet* . Version
. 2ad=D

The information in this sheet amiu to workplace exposure resulting from processing, ‘

manufacturing, storing or handl and is not designed for the population at large. Any

gensralization beyond occupational exposures should not be mads. The bast jindustrial hygie:

practics is to maintain concentrations of all chemicals at levels as lov as is practical.

Chenical Names: 2,4-Dichlorophenoxyacetic acid; CAS 94-75-7.

Trade Names: 2.4-D Acid, Estezon, Vecton, Visko, Weedone, Brush—Rhap, Brush Killer,
Chlozoxone, Ded-Weed, and others.

Oses: As a fungicide, herbicide and defoliant; as a plant growth regulator.

v FRYSTCAL _INFORMATION
ADDRAZANGR: White or tan powder ot cz}suls.
Odar: None.
Behavior in Water: Slightly soluble, crystals sinks.
BEALTH _BAZARD INFORMATION

QSHA Srandard: Average 8 hour exposure == 10 mg/m.
NIOSH Recommended Limit: Average 8 hour exposuce — 10 mg/md.

ACGIN Recommended Limit: Average 8 hour exposure — 10 mg/m3.
Short _Tece Fxposure:

Inhalasions lladI

vomiting, and diarrhea at levels above 10 ag/md. - Mectve damage, which may be delay
Bay ucluud:. -::um of legs and feet, muscle twitch and stupor. Severe exposures
result ath. '

Skin: Dust or liquid left in contact with the skin for several hours may be absorbed.
‘rh:.:h:ay result in severe delayed symptoms as listed above. These symptoms may last fo
sonths or years. )

canse irritation of the mouth, nose and throat, headache, nausea, ,
| )

Eyegs: Irritation may occur.,

Ingestiaon: The oral dose requited to produce symptoms is about 1/12 ounce (1/2
teaspoon). Increasing amounts may fesult in increasingly severe symptoms as listed
above. Death has resulted from as little as 1/5 ounce. Survival for more than 48 hour
is usually followed by complete recovecy although sympcoms may last for several months.

Long Term Exposnre:

Workers exposed (O 354-0 in the manufacturing process Over a five to tea year period at
levels above 10 ng/ complained of weakness, capid fatigue, headache and vertigo.
Liver damage, low Dl0Od pressure and slowed heartbeat were also found.

*Prepared by the Bureau Of Toxic Substance Assessment, New YOIl State Department Of Bealth.

Pozr an explanation of the terms i< abbreviations used, see "Toxic Substances: Bow TOXiC i
Tezic’ avallazle fzam the %ev YOK State Cepacztaent Off'nca.l.th. > I

0000317 .




) ) 2.4=D
EMERGENCY AND FIRST AID INSTROCTIONS

sion: Get to fresh air. Give artificial cespication or oxygen as
required, Seek medical attention, if necessary.

Skin: Remove soiled clothing promptly. Wesh affected area with soap and
water for at least five minutes.

Eyes: Wash eyes with plenty of water for at least 15 minutes. Seek medical

fttention .
Ingestign: Get immediate medical attention,
EIRE _AND EXPLOSION INFORMATION
General: Non-flammaple,
REACTIVITY
Magerials to ivoid: None specified.

: Seat and strong light cause breakdown to poisonous
Compounds such as chlorinated phenols and phosgene.

PROTECTIVE MEASURES
Sktorage and Handling: sStore away from light and beat.

] gse in closed s'ystems if possible. Sinks, shover: and
eyewash stations should be available. Emergency water should be availabl
IT used out=of=doors,

Protective Clothing (Should not be substituted far proger handling and
snsiﬁsm.nﬂ_mn;mlﬂ.: Safety glasses, dust masx and Impervious gloves a
clothing should be worn if contact is likely.

2rotactive fguicment: For any detectable levels use a self-contained breathi.
apparatus with a full facepiece operated in a positive pcressucre mode or a
combination Type C sugplledfalr respirator with an auxiliary self-contain
breathing apparatus, both with a full facepiece and operated in a positiv.
pressure mode. Eor _escape from. o contaminated area use a gas mask with a.
organic vapor canister and a_high-efficiency particulate filter or an
esCape self-contained breathing apparatus, :

EROCEDURES FOR SPILLS AND LEAKS

Get all workers out of spill area. Wearing protective clothing and equirment
sweep up carefully and place in suitable container. Liquid selutien may be
absorbed on clay or vermiculite and placed in a suitable container. Scryb
spill area with soap and water. For final disposal contact your r(_eglonaLII
office of the New York State Department of gavironmental Conservation.

For more information: o
Contact the Industrial Hygienist or Safety Officer at your wocxsite Or the
New York State Department of sealth, Bureau of Toxic Substance Assessment,
2 University Place, Albany, New York 12203.
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Chemical Fact Sheet* Version 2
} METHYLINE CEIORIDE

The information in this sheet applies to workplacs exposure resulting from processing, '
manufacturing, storing ot handling and is not designed for the populaction at large. Any .
generalization beyond occupational exposures should not be maca. The best industrial hygiene
practics is to maintain concentrations of all chemicals at levels as lov as is practical.
Chenical Names: ODichloromethane, Metbylenme dichlocide; CAS 73-09-2.
Trads Names: Solaestine, Aetothene MM, Norkotel, Somethine, 230 and othetrs.

Oss3: The liquid is used as a solvent, degreasing and cleaning fluid, aercosol )
propellant, anesthetic and teftigectant. Alsc used in paint temovers, blowing agents in
foams, in the process of decaffeinating coffes and extraction of spices.

PAYSICAL TNFORMATION

Appearancs: Clear, colotless liquid.

Qdag: Sweetish (like chloroform or echeg).

Behavigr in Water: Slightly soluble (1.32 ¢g/100 g water), remainder vill sink.

Zyaparatian: Liquid evaporates rapidly.

SEALTE _SAZARD INFORMATION
QSHA _Srandard: Average 8 hour exposure limit -— SO0 ppm.
MI0SH Recommsnded Limit: Reduce exposute to the lowest feasible level.

ACGIN Recommended Limit: Average $§ hour exposucre -~ 100 ppm.
{Proposad for change in 1908: 350 ppm).

E

214 pem.

Nats: Methylene chloride is changed to carbon monoxide in the buman body. This is a
pacrticularly hazardous condition for those who have a histocy of heart trouble or those
who ate also exposed to catbon monoxide. See cacbon monoxide fact sheet. These pecscns
should take extra precautioas.

: Levels of 300-700 ppm for 3-S5 hours has caused glight loss of suscle concrel
and coordination. Effects of higher concantractions include stupoc, dizziness, chest pain.,
acm and leg pains, loss af feeling, loss of appetite, bot flashes and death.

Skips May be irritating i f confined ON the skin by glover or clething. WAy be absorbed
slowly through the skin t 0 cause sympcoms listed undec inhalation.

Lyes: may cause pin, irritation and bucas.

:+ Accidental ingestion Of paint cemovers containing mechylene chloride as the
sain ingredient have teportadly caused headache, nausea, vomiting, visual digturtance,
pregence of blood in the urine, and unconsciousness.

Lang TssA Rxposure:

Same symptoms as above. FProlonged exposure can cause changeg in blood, hallucinations and
decreased response to visual and auditu(} stimulacion. Some long term exposuces have also
cfesulted iN damage to the liver. most the effects will disappear atter exposure .
stops. Mechylens chloride caused genetic effects in certain bacteria and caused baceh
defects in chickens. fa laboratory studies, methylene chlotide has also been shown ta
Cause tumors IN mice and tats. Whether methylens chloride cuses birth defects of tumorcs
IN bumans is NOt known.

*Prepared by the Bureau Of Toxic Subscance Assessment, Mev York State Department of Health.
For an explanation of the terms and abbteviations used, see "Toxic Substances: How Toxic is
Toxic® available from the Mew York State Depactment Of Realth.




o BE—
EMERGENCY AND FIRST _AID INSTROCTIONS

Inhalation: Remove perron to fresh alr, Give aceificial respication Or exygen if breathing
has stopped. Ste¢x medical attention immediately.

Skin: Wash wvith licqe amounts of ssap and vater for at least 5 minutes. etk nedlcal
astention if mecesmacry,

Eyes: %asn with vaze: for at least 15 minutes. Seek medical attention.

Ingestion: Do not induce gyomiting. Seek medical attention.

NHote to Phvsician: Gastric lavage uith 3-A sodi= 2icartonrate., Prampt nemodlalysis if blood
methanol level is above SO mg/dl ¢r if there is evidence of asldeosis, Provide routine
supportive measures and 1008 “exygen until the @ iaxynensglodin level is satisfactory
(less 2man 108 in an ozhervise aealtay pasient),

ZIRE_AND EXPLOSION INFORMATION

3 Considered asr=tlaamadle, but will burn i{a aigh eoncentrations ruchb us near spills
OF In ¢lesed smaes, Ignites at §24°C (122401).

Explosion Limits: Opper -- 64,64 lover «— 1§,5% in oxygen,
REACTIVIIZ

Londitions o Avgid: Avoid heat; Jdesomgoses to aiqhly poisonous sxses (phosgenel,

¢ Avoid ssmrsasy WIth drall metals (example: sedium or potassium); such
SoA%act My aause an explosion. Methylene chloride will corrode iron, ssalnless steel and
copTer, os?-cu.u? at high seamecatures and if zae zezals are vet, <Can IS {mxpecvious and
ces{stant 10 pezhylene scida, Imptose: glower or clothing <an prevent evaparaticn and
. premote skin &Atiact, Check With sanufacturer's specificacion O your susecviser,
: Xor any desectable levels se a self-contained Breathing 3ppacatus with
a Full taceziece opezated in 8 poSitive pressure mode s¢ a combination T¥ﬁe C su;i)plled—alr
tespleazsc Ulth an auxiliacy self-contained dcedzdiag apmcatus, both with a ful
facepiece and operated ia a psitive 2te is {mpecvious and tesistant to methylene
chloride. Improper gleves or clothing a n prevent evagocazisen and promote sxia ssatacs,
Cheek UIth manutaceucec's spmeification or your rupervises .

: far pny detectabls 1o¥els use a self-contained dereathing appactatus with
a full faseplece spmiated Ln a poOSItive pressure mode Or a cemadinazion Type C suppliedesir
respirator with an auxiliary self-contained dceszhing apparatus, both vith a full
facepiece and sgecited IN @ positive pressure mode. fFor esacape USE a gas mask With an
etganis vapor <aniste:r OF an esase self-¢ontained Breathing apgacatus, nf i
use 1 self-contained breathing apsacasus with a full facepiece dspeczazed ipn a positive
pressuze mode.

EBOCEDURES IOR_SPILLS AND LEAXS

Get all workers out of the spill area. =Remove all sources of combustion. Ventilaze the
area, _ If you aust entec the dced, wear protective alozhing and equigment, Slnce mezhylene

chloride is extremely volatile, azst Will evaporace. For ¢inal disposal contact your cesicnmal
office of the New YOrk State tesacmment 3f Savicormental Conservasion,

For mece infetmazion: L
Seontact the Industrial Hygienist_or Safety ¢f¢icer at your wocksite Or the New York staze

Qesazement of Healld, Buceay of TOXIC Subszamce Assessmens, 2 University flace, Aldaay,
New York 12293,

reeyeind naper eeulogs pral envirmmem



o S 1.1,2=TRICHIORQFTHANE saamd ok

The information i{n tais sheet applies to verkplace exposure resulting from
processing, manufacturing, storing or hansdliag and iS not desiqmed fOr the
pepalation at large, Any gececalizasion beyond scsupmsional exposures should p-

made, The best iaduszrial bygiene-practice is to malataia concentrations oi ‘
shemixals a4t levels aS low as is practical,

oY

sl Foascr Iuzane trichlocide; Seta-tcichloroezdane; 1,2,2-trichloroethane;
vimyl trichloride; ¥CI=04579; QS 7%=00-5,

Irade Nameg: Beta-T.

Daeg: a5 a2 intermediate ia the production of viaylidiae ¢aleocide; as a solvent for
fats, waxes, and matural resins; and as a <amaeat of adhesives-

PEYSICAL JINFORMATTION '

Appearances Colorless liquid.
Odog: Chloroform—like, sweet. .
Evaparation: Moderate. Tapecs are heavier thaa ai: and tend to rink,
Bebaviog In Watec: Only slightly selusler siaxs,

HEALTH HAZARD INFORMATION
QSEA_ Standard: Average 8 hour exposure -- 10 pps.
‘NIOSH Recommepded Limit: Average 10 hour day/40 hour wveek -— 10 ppm.
ACGIH Recommended Limit: Average 8 hour exposure — 10 ppm. @

Inhalation: Ianalazion may preduse deadache, lassizude, dizziness,
incocrdination, low blood pressure, izzegalac heart eat, <ora and death frow
respicratocy arrest, fxposure to vapor <saceatrations near 2000 = for.

S RinTes mses central nervous systea depression and anestneilc effects.

S ms are sasal irritation, drewsiness and egquilideiwm disturbances. Death
may result ¢:sa 13,500 2= for 2 hours.

xia: May @use irritation and <2eeisal burns if dlowed tO remain 0N =2e skin

for a peelenged period, Mmay be absorbed through the skin to cause or increase
the severizy of symptoms |liSted above.

Ives: May =ause irritation,
: May cause effects siailac to those listed under inhalation. Liver

% - - - N -
and xidney damage ave sccurced in animals, Laboratecy studies witdh animals
suggests that the prozable lethal dose for humans i s about 12 ounces.

lLong Tecm PFxposuce:

Ianalatien ray cause |liver and kidney <amage, Zas zaused cancer in laboratory
$. ' Whezher it does so {a Amans i S unknown.

*Prepacred by the Bureau of Toxic Susstanse Assessment, Yev YOrk State depac¢mment o
Bealth. 70r anm explanmation of the terms and adbreviaztions used, see *Toxic
Substances: Haw Toric Is Texic®, available ¢:aa the New Yotk State Depacment .

Health.
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dal.2=Trichlorgechans
ENMERGENCY AND FIRST AID INSTROCTIONS

.Ml Move {0 fresa air and perfors artificial respicaticon if necessary, Keep warm ¢
. at rest. Get medical attention. .

S5xin: Remove contaminated clothing. Wash skin vith soap or mild detergent and plenty of water
for at Least 15 ainuzes, Seek zedlizl attention if necessacy,

Eyess wWash with wate: for 15 minutes., S¢e¢: medical attention.
Ingestiqn: DO NOt induce veaitiag, Seek aedical attention immediately.

ZIRE AND EXPLOSION INFORMATION
Genegal: Not flammable under normal conditions.

Explosive Limits: gppec | 15188, lower == §.,0%v, (High energy ignition source requiced.)
Extinguisher: Water fog, ¢sas, cazzen dioxide. dry chemical.
REACTIVIXX

Marerials ta Avaid:s tire and explesica may result ¢:ee reaction with streng exidizets such as
toxides and permanganates; Strong‘f\utics such as pocassiuwm mydroxide and sedium
g;d:oxido and chemically active me s such as aluminum, zagnesiia powdess, and

potassium, Liquid will atzack some focms of plastic. rubber and coatings.

s When decompmsed by bot metals, ultraviolet zadiatien, acids or acid
fumes, ighly zozie wydregea chloride gas and small amounts of phosgene and carbon

zoncxide {umes are evolved. Gpen flames, welding arcs or other high temperature sources
vhiel induce zhermal decomposlision should =+ avelded,

FROTECIIVE MEASIRES

.WMMs Store in a cool. dry and facy glace. Co not store in alumidum
ssmtaisers, GContamimated alozalng shouwld be placed In closed containers until it can &
discarded O cleaned. -

s Previde prasm: ventilation. Sinks. snowers and eyewash stations should
be easily available.

suhstituted for proper handling and engineering controlg)
ST.I.al!_\-ptoof goqgles, impetvious clothing,. ?ches (not Leacher) , and face shield. wWasn
clothing >efs:e ceuse; it zay not be possible to clean contaminated leather.

m;mi_ﬁmn:s For_any detegrable levels use a self-contained breathing apparatus with
a Tull fasepiece and opecated IN a pogitive Pressure_mode or a coembinatieon Type C
supplied—air respirator vith aan aux{liary self-contained breathing appacazus; both with a
full ¢acepiece and og-und in a positive ?ressure mode. fac fire fighting use a
self-contained »reataing apparatus vith a full facepiece ssezatsd IN a positive pressure
mode. Ear_sscape use ® zas mask providing protection sgaiast organic vapecs or an escape
sel f=<ontained dreathing apparatus,

IROCEDORES TOR_SPILLS AND LEAXS

Warn other workers of spill. Put on proper protective ¢lothing and equipment. Ventilate the

drea. Mop, vipe oc soak up immediately in absocbent material such as vermiculite ot dry sand

and move to safe place out-of-doors. Contain liquid, transfer to closed metal containers. For

gml dis?:ui, somtast your segienal office of the New Yotk State Cepactment of Envicormental
nsesvasion.

For sate (nfotmation: .
Somcase the Industrial Zyglenist oc afesy Officer at your wecksize or the New York State
demacxaent Of Health, Bureau of Toxic Substance Assessaeaz, 2 University flace, Albany,
New York 12203.

o ;

reevelod paper . P .
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Chanical Fact Sheet* Version 3
CHROMIC ACID

The information in this sheet applies to wvorkplace exposure resulting from processing, .
sanufacturing, storing or bandling and is not designed for the population act latge. Any
gensralization beyond occupationsl exposures should not be made. The best industrial hygien:
practics is to maintain concentrations of all chemicals at levels as low as is practical.

s Chromic (VI) acid, chromic anhydride, chromic trioxide, chromium trioxide,
chromium oxide; CAS 1332-82-4.

Trads Jamsa: None found.

Oass: In chromium plating, aluminus anodizing, chemical coanversion coatings, production of
phosphate films on galvanized irom or stesl, as corrosiow inhibitor for non-ferrous
alloys, as an oxidant in ocrganic synthesis and in catalyst manufacturing.

'

PAYSICAL_INFORMATION

t Dark red crystals which will liquify slowly upon sxposure to air dus to
absocrption of water.

Odar: Nena.

Bebaxiar in Hater: Soluble.
ERALTR_BAZARD INFORMATTON

QSEA_Seandard: 0.1 mg/md (ceiling).

NS _Recommended Limit: Average 10 bour exposure = 0.025 mg/m3 (as Cr).
AS ainute ceiling =~ 0.05 mg/md (as Cr).

ACGIN Rscommended Liait: Average 8 hour exposure — 0.05 mg/a3 (as Cr).
Ee— ' @
Inkalation: Exposucrs to concantrations between 0.18 and 1.4 mg/m3 of acid mist fo.
weeks pcoduced irritatios of the noses after ¢ wesks, ulcars of the noss developsd;: and
after § weeks, holes formed in the tissue separating the nostrils. Additional effects
aoted in exposure to unknown concamtrations are irritatiom of the throat, voicsa~-box and

itm:i :mue attacks, beadache, vheezing, shortmess of breath, coughing and painful
*a .

Xins Direct contact will produce savere irritationm of the skin. Sensitization from ve
msall exposures can occur resulting in severe dermatitis at a later time. Severe burns
fzam hot chromic acid have resulted ia symptoms of chromius poisoning: diacrchea,
gastrointastinal bleeding, liver and kidney damage.

Eyas: Can result in severe irritation and permanent damage.

Ingesation: Swallowing of chromic acid salutions can result in severe irrizacion and
damage to the mouch, throat and stomach. Sympcoms may include ulcers, frequent vomitinc
gastrointestinal bleeding and coma. The lethal doss of hexavalent chromium is 6 grams
{appprozimatsly 1/4 ounca).

Yralonged expogure to chromic acid mist can result in perforations (holes) of the tissw
sepazating the nostrils, lung ircitation with symptéms similar to aschma and liver
damage. Ixtcended contact with skin can producs severe damage to the skin resulting in
“chrome holes®. Additiomally, individuals may become semsitized such that subsequent
axposure to lower concancrations oduces irritacion and rashes. Wearing away of the
surfaces of teeth bas been noted worksrs exposed to chromic acid mist for a prolonge:
time. Some bhexavalent chromium compounds (chromium VI) have been found to cause cancer
laboratory animals. Studies of workplace exposure indicats that thers is an. increased
::adoa‘m of ctespiratory cancCer associated vith pcoduction of chromium salts and chroma
gnents.

*Preapared by the Bursau of Toxic Substancs Assessment, New York State Department of BHe ‘
For an explanaction of the terms and abhreviations used, see "Toxic Substances: How T
Toxic”® available from the Mew York State Department of Health.
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‘ Choomic Acld -
EMERGENCY_AND FIRST AID INSTROCTIONS

: Meve pefson to fresh air, Glve armiflsial respiration or oxygen as tegulced.
Seek medical attention as scon s possible.

Sriar Iemedlately wash with scap and water for 10 minuter. If {zzicatien persists, seex
red{l attention.

: Wash [maediately vitr water for 15 siautes, Seek immediate medical attention,
preferably an y e docter,

lagsenisn) Give large aacunts Of vater to drink. Do HOR force an wnemmscious persen to
drink. 2eexr medical attention immediately.

EIRE _AND EXPLOSION INFORMATION
General: Fer~flaimaadle and nom=explesive, Considered an oxidizing agent,
REACTIVITY
Materials to Avaid:s Wwill readily ignite sepez, wood, sulfur, dw=minm and plastics as well as

any <coaduszisle organic matecial, p-ouib.l.? resulting in fire or explesien, Will ignite
on &atast With acetic acid and aleshol.

Conditions to Awaid: Improper sterage ¢ontalnezs. See below,
PROTECTIVE MEASORES

- Wg Xeeo in well-ventilated, tool azer and in suizadle (mom=oxidizadle)

¢ Process enclosure or loecal exnaust ventilatien «apadle of xeeping
emzratians below zhe OSBA standard., Sinks, showers and ¢yevaga stations should =<
&va ¢, .

- i (14 . ale “tale . RO .. aj. 1T o . B AN Nanc sl - Jeole R ) ols ) 0)
Inpervious clothing and footwear, gloves and safety gaqggles or faceshield should be worll
when direct contact with chromic acid is possible.

: Eor levels up to 0.5 mg/m3d use a dust and aist respirator (except
single use and quarter face maskx respirators), a rupplied—air respirator or a
self—con}amed breathin anaratus. . - " use a powered .
alr—puritying respirator with aigh=eff{ciency particulate filters or a supplied—air
resparato o%erat 1IN continwous~tlow eroce, [Ear lavels un 122,50 mg/m3 USE a poversd
alrepurifying respirator vita a full tasepiect and hi?h-uﬁfic_&mey particulate filters, a
rupplied—air respirator with a full facepiece or a self-contained hreathing apparatus
with a full facepiece, Ear levels up ta 30 ma/m: use a supplied—air respirator with a

furl facépiece ind opérated i a posréive pressure mode, por levels greatec thang 10
.mgsm3 Wﬂ% use a self-coptained bregthl{]% apparatus
with a full fasepiese operated In alEOSI Ive fmessu:g mode Or a_combination ¢
supplied—air respirator with an auxiliary self-contained breathinq apparatus, both with a

full ¢acepiece and operated in a positive Pressure mode. por.escape use a .
high=efflciency particulate filter respirator or am essape self—sonzalned breathing

apparatus.
EROQCEDURES _FOR_SPILLS _AND LEAKS
et all worxers out of spill area. Wearing pcoper protective <lezning and eguipmens spread
veraleullize, dry sand, Or eazth over spill.” Place In suitadle sonzalnes, tor ¢final d4{smosal,

fontact yout regional office OF the New Tock State tceparment of Znmvicermenmsal Comsecvation,

For aere info— tionr .
Contact the Industrial 3ygieaist or Safety Officer at your werxsize Or the Wew fork State'
. HDepartmentlgéogeuib, ez eay Of Toxic Sudssance Assessment, 2 University Place, Albany,
e Yor .

memme el mmeenr lanunn snamn | rrrsicosnnens



Sesmutasue PuY Adapees 2waed PAOALS)
Chemical Pact Sheet™ Version 3
) LEAD (Metallic and Ingroasic Cospannds)
*he informaticn in this sheet applies to workplace exposure tesulting from procassing,
sanufactucing, storing of handling and is not designed for the pepulation at large. Any
generalization beyond occupational expesures should mot be made. The Dest industrial hygiene
practice is to maintain concantrations of all chemicals at levels ag low as is practical.

2 Lead, CAS 7419-92-1; lead carbanats, CAS 598-6€1~0: lead chloride,
CAS 7758~95-4; lead monoxide, CAS 1317-36~8: lead sulfide, CAS 1314-87-0: and others.

Trads Sanss: C.I. Pigment Metal &, C.I. 77575, Lead flake, Whola lead, Litharge and others.
fass: Task linings, piping and other chamical ceaction sgquitment; petroleum tefining:

mapufactucs of qasoline addicives: pigwests for puint; stocage battaries, saldec and
fusible alloys; radiacion shielding and otbhetrs.

FIXSICAL _INPORMATION
Appearancs: Bluish whits to silvery grey solid (lead matal).
_Odar: Nome.
Behavine in Wasec: Iansoluble. i
EEALTE _NAZARD INPORMARION

QSEA _SEandard: aﬁu« 8 hour axposure == 0.0S mg/ms (lead).
NIOSH _Recommended Ligits Average 10 hour day oz 40 hour wesk exposuce ~ 0.1 sg/m’ (lead).

ACGIN Secommended Limit: Average § hour exposure == 0.15 mg/md (lead).

MTE: Blood~lesd level is 2 good indicator eof tocal lead exposure. Cuctent OSNA zegqulations
teguize that if an individual has a blood=-lead level greatsr than or egqual to .050 mg lsad
per 160 al. blood, Be or she sust be removed from all exposures tc lead and cannet catucn
to hm exposuce snvizomment uatil the bBlood level falls to 040 mg lead per 100 ml. blo-*
ot less. .

Share Xere Lxposuce:

Mate: Lead is a cumulative poison. Increasing asounts can build up in the body
eveatually resching a point where sympeoms and disability oecur. Lead dust cacrried home
on contaminated cloth can tesult in exposurs and sympecoms in other family msambecs.
Szandaxds only protsct for inhalacion exposure, Extza precautions should bDe taken if skan
exposure also occurs.

Inhalation: The effacts of exposuce o fumes and dusts of inorganic lead may not develop
quickly. Sysptcms may include decreased physical fichess, fatigue, sleep disturbancs.
headache, aching bones, and muscles, constipation, abdominal pains and decreased
Appatite. Thess effacts are teported to be rtevecsible if exposuce csases. Inhalacion of
lacge amounts of lead may lead to ssizuces, coma and deach.

Skin: May cause irritiation.
Zyas: May cause irzitation.

Ingestiop: Sae effects listed for inhalation. Ingesticn of lacga amcunti of lead may
lead to safizures, coma and death.

Lang. Term Expasire:

Lead can accumulats in the bdody over a period af time. Thecefors, long tetm expaosures to
lower levels can result in a build up of lead in the body and wmOre tevere Sympcons. Thase
may include anemia, pale skin, a Blue line at the gum sactgin, dacressed Band-grip
strenqgth, abdominal pain, severe constipation, nanses, vomicing, and pacalysis of the
wrist joinc. Prolomged sxposure may also result in kidney damage. If the nervous system
is affected, usually due to vecy high exposures, the cesulting effects include severe
headache, convulsions, coma, dalirium and death. In non-facal cases., fecovery is slow and
not alwvays complate. Alcohal ingestion and physical exection say bring on synptoms.
Continucus exposure can result in decreased fertility. ZLlevated laead exposure of either
Mmrant before pregnancy can incredss the chances of miscacriagas or bicth asfects. i
Exposure of the mother ducing pregnancy can cause birch defscts.

*“Pragaced by the Bureau of Toxic Substance Assessment, New YocX State Department of Health.

Por an explanation af the terms and abbteviations used, see “Taxic Substances: How Toxic i3
Toxic” available from the New Yotk State Departasnt of Health.
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Lead _(Mecallic and Inorganic Compounds)

EMERGENCY AND FIRST AID INSTRUCTIONS

sisa; Move pecson to f:ess alr, Give artificial respizaton is 2eeded, Get nedicul
attention immediately. -

Skins ¥i4h area Vith plemty of soap i< water. BRemove imy atzizated clothing.

Zyes: Rinse eyes vizx plenty of v a t for 15 siavtes, Sed aedlcal attention, if nessesacy,

Ingestion: |f pecson is conscious, give water. Seek nedizal attention.

g wmele 2loed lead levels, circulating plasma/erythrocyte |ead <oacsaatcatien
ratio, sriase ALA, and erythrocyte protoporphyrin {luszescens microscopy =iy all be useful
in monltezing OF assessing lead exposuce, Helazing agents such s edetace disodium
salsivam and penjcilliamine are gemecally useful in the therapy of iswte lead
iatexiliaanien.

ZIRE_AND EXPLOSION INFORMATION
m:._las Moz consustinle, I exposed to fize, may teledse toxic {ames Or sulfur and lead
oxide..
;;gugﬁ_mgg _7se extinguisher appropriate to burning material. When fighting fice, vear a
self-contained sceazaiag apparacus with a full facepiece and opezazed in positive pressure

-

REACTIVIIX

Materials to Avoid: Reacts violently with potassium.

: Excessive heat.
PROTECTIVE NEASURES

Skacage and Randling: Store' in an area away (:m heat and keep separate {:=m sotassi =,

Wanmu, Adequate ventilation. sinks. showees and eyevass szazisas showd be
provided.

1 athing haunld no o o . BE O handl ine and nain i ng a1 ~
Pull body work clothing should be vorn including bump caps or hacd hats, cubber gloves,
and protection. Enmployees should routinely wash their skin thoroughly and change
clothing at the end of each wrk shift.

Eqnipmens: Fac. levels up to 0.5 ma/md use a supplied-air respirator, a
self-contained szeszniag appazazus Or an air=purifyiag respirator with high=efficiency
particulate 2l zez, :nr._].ugu_nn_:n__\_zj_mz_ns use a supplied=ait ¢espicazsr operated

IN s=naziaweus {lov wode st a powered air—Eurify'aq respirator with high efficiency
paceiculaze WJ use amy of the aseve with a full )
facepiecs. levels np to S0 use a Type ¢ _supplied—air respirator ¢scazed in a
positive pressure scde. Eng levels up to 100 mg/m? use a Type C supplied—air respirator
with a £gll faceplece spmrased IN a $ositive pressure mode. level s

100 _mgimd ar in - use a self-contained sceszhing apparatus
with TUll fasepiess spmcaned IN a positive=pcessuce mode OF a somdinstien Type C
supplied=air respirator with am auxiliary seif=sontained Sreazning apparatus, bOth with a
full {acspiese and op¢ated IN a positive pressure mode. & -
w24 USe a respirator with high=efficiensy particulate filters or an escape self-contained
breathing ippaczatus,

Weailiasaus; lo eating, dciaxing, Or smoxing ia azeas where the dusts or {u=es of lead or

Get

lts compounds are p:esents,

EROCTIURES _FOR _SPILLS AND LEAKS

i1l workeres out Of spill area. Put oOn necessary protestive esquisment including )
pirators. . If spill IS a solution ¢sver with icseczenz and snovel into suitable container.

‘ res
. If spill IS in powder form. vacuum whenever possible to avoid raising dust by sweesing ot
dlewing, Place in suitable «nzaines,

for

For final d4i{sgosal <snzacs your ¢egiznal office of the
York szaze Department of favicommenzal Sonsecvazion,

nore Information:

comeaen the Industrial aAygienist or safezy 9fficer at your weexsite Or the New York State
Department of Healuh, Bureau of Toxie Subszance Assessment, 2 University place, Albany,
New York 12203.

L




[ VTR e Haded DDA

HERCIEX. (metallic)

*he informagion in this sheet applies to workplacs exposure resulting from procsssing,
manufactucring, scoring or handling and is not designed for the population ac largs. Any
‘genstalization beyond occupational exposures should not be made. The best industrial bygiens
practics is to maintain concantrations of all chemicals at levels as low as is practical. .

Chanical Naphs: Hydrargyrum; CAS 7439-87-6.

Trade Mamss: Quicksilver, liguid silver and others.

ﬁ,.;: Osed in the u'nctmu- of scientific instruments, in electrical equipment, synthetic silk,
scldes, electrolytic procasses, metal placing, tanaing, dyeinqg, textiles. photograpby,
photoengraving, paints and pigments.

PEYSICAL INPORMATION

ADDRASADCR: A silvery-wvhits, bhesavy liguid.

Odar: Odocless.

Bebaxisc in Matsr: Does not mix. wWill sink.

Zxapocation: Slow, but even at room TEmpPerature, BAY evaporate to Cause Symptoms As listed uades
inhalacion. - .

HEALTE BAZARD INPORMATION
QSuA_sStandagd: 0.1 mg/ad, ) _
I0SR _Bscommendsd Linis: Average § hour exposuce = 0.05 mg/m3.-
ACGIN Rscommsndsd Limit: Average 3 bour exposure == 0.03 ag/m3.

Sbact Taoa EIDORNCS 3

Inhalazing: Exposucre to levels below 1 mg/m3 has been shown to producs nonspecific pcoms
such as shyness, insomnia, anxiety and loss of appetite. At higher levels (1~] mg/es for *—5
houcs) may cause beadache, salivation, metallic taste, chills. cCough, fever, tremocs, abd L
cramps, discches, nausea, vomiting, tightness in the chest, difficult breathing, fatigue,
irricasien and possible lung tissus damage. Symptoms may begin several bhours after exposu:
and may last a wvesk. Large doses may result in flu-like sympcems., which, in sevecs cases, may
result ia deach dus to preumonia. *

Skin: Can be absorbed through the skin. May cause irritacticn. Prolonged contact with skin
can tesult in symptoms listed above, _

Zyns: Can cause eye izritation.

Jngeszinn: Ganerally does not produce 11l effscts.
Lang Zecy Pxpaaucs: )
Meccury accumulates in the brain quickly duging exposure but is released frox the brain very

slowly, This will tesult in a build-up in brain tissus over a long time. The liver and
kidneys may also bde damaged by ssgfcuty accusulation. )

It say cause headache, dizziness, restlessness, iftitability, sleepnsss, tremors, deafactive
BuUsSCles control, increased salivation, loose testh, icrritaticn of the gums with a blue lire
betwees teeth and gums, 10ss or appecite, nausea, vomiting, disrrhea, liver damage, changes in
urine, raised red areas and blisters of skin, impaired mamory and possible permanent brain

“”o

Froque of plaints and severity of symptoms increass with levels of exposuce, BOsSt notabl
above :I 3- Sowever, many of these sysptoms have been reported at 1.3‘.'3: boiov
recomsended limits dus to the accumulacian of meccury over long term exposuce.

“Prepared by the Bureau of Toxic Substance Assessment, Mew York State Department of Health. PFor a

explanstion of the terms and abbreviations used, see "Toxic Substances: How Toxic is Toxic®
Available from the New Yorx Stace Depattment of Health.
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dereucy (mesalll
EMERGENCY AND FIRST AID INSTRUCTIONS

Inhalations Ge: to fresh air. Give artificial respiration i¢ breathing »as stopped, 1

LZ breathing is difficult. Seep vaem and at :er)t. Get sedical attgntlon |mpn%ed|atefy." oxyaen
1 Remove MYy ligquid soaked clothing. Wash iffected area vitd sedp and wates, Get medical
attention i{f.necassacy.

. Iamedlately vash eyes with large amounts of vater, Get medical attention immediately.
mc.amact Lenses should not = worn when wocxiaq wizh tals material.

Ingestian: seer medical attention.

p ¢ Gasttic lavage with 51 sclutien Of sodium formaldenyde sulfoxalate or 2-5%

‘ . . Adminlscter BAL (dimercaprel) {ntramusculirly as a lOv solutio
fﬂlgﬁf" ofimediva RAS §020% a2z lon 22y be useful as an index of absorption.

EIBE_AND EXPLOSION INFORMATION

General: Not (lam=adle,
REACTIVITX

Materials ta “am, rescts with Nitrates, chlorates, weot sulfuric acid, smmenia ®s, acetylenes,
dralles and dry dcomine.

; Beat Will aped up the rate of evapscazion, lnccersing cisk due to
tinnalatien,

EROTECTIVE _NMEASURES

3 Store ia vellevensilazed ared; in small aeeunts, in closed polyethylene
bottles.

mefi.nn_l‘.am.nut provide adequate ventilation In deh esorage ‘tanks and vork acess and

enclose asmzazions where gossidle, CIyevash stations, shewers and sinks should be available.
Provide separate storage for wetk and street alotnes, rleecling should not be able to edserd
mercury or have cracks and spaces.

r handling and engipeering controlsg) - Wea:
Tull bedy wsarrx clothes with a miaiaum of seams, no pleats or cuffs, aade from a mazerial tha:
will not readily absorb mercury. Alse wea: protestive shoes, ecr shoe covers, rubber gloves anc
goggles if there is any danger of splashing. Clothing, shoes, gloves and geogqles should be
changed or vasaed dally. Laundering should be peovided by the esployer,

s Por levels un to 0.5 mg/m3 yse a supplied=~air cespicatoc, a

self-contained breathing apparatus ¢t a <hemical cactrid :esgirator with caczcidges providiag
peerection against mercury vagets, Mml_.zg:m use a supplied=air tesplracoc
spmcased in sensinuvous~flow mdde Or a powered aic-guritying respirator providing protection
against mercury vapors. Ear levels o to 2.5 mg/m’ use any of the adove vith a full
faceplese Or a ;¢ sask vith a «anisses providing protection against_mercury vapors. f2o.

use a Type C supplied—air respirator ¢szazed in a positive pressure.
rode. or ya! T.T- atigns use a self-contained breathing
appacatys vith a full tacepiece opmzazed in a positive pressure sede or a combination Tyge C
supplied=-air respicator vith an auxiliary self-sontalned breathiag appaczatus, both with a ¢ull
facepiece and oper%ed in a positive pressuce mode. Lag—pscape from 2 contamipated areas use 2
a3 242 vith a «@asdstee prwiding protection against mercury vapors ot an esa e

self-contained breathin% appactatus. For firefichting use a gas sas: providing protection
1qalinst mercury vapots Or an escape self=<ontained breathing apsazazyus,

FROCEDORES_FOR_SPILLS AND LEAKS

Cat all weorzecs out of spill area. _Wearin% protective equipment and clothing, <lean up the spill
with an industrial vacuuwm clezner vith a charcoal filter to absorb mercury vagec. Ffoc mercury
spilled in cracks cover vith zine dust to form an amalgam, or cover vth calcium polysulfide vith
excess sulfur. Do not sweep ot USe <ompcessed air to blow mercury droplets as it can increase ai:
sneentrations, Store contaminated Or waste mercury in tightly covered or vapor—proof contain

pending cemoval, For final disposal sentact your regional office of the New York State depari«nt
of tavicommental Conservation.

For =ece infocmation: o )
Contact the tadustrial Hygienist or _safery Officer at your wecrksite or the dew Yotk State

Department of Healzh, Bureau of Toric Substance Assessment, 2 University flace, Aldany, New
York 122083.
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Page No. : 3 of 10

Section 30 — Project Summary

Vork Plan Group: C
Site No.: 2
Site Name: Waterfront Sediments

Site Description: A complete site description and history are presented in
Sections 2.0 and 3.0 of the"attached work plan.

Phase 1 — Field Screening
Physical Survey (check all that apply):

-X_ Overall Physical Reconnaissance - —X_ Habitat/Biota Survey
—X_ BNu/ovA Surface Emission Survey — Asbestos Survey (in Rubble)
___ Radiation Survey ___ Hydrologic Assessment

Geophysical Survey (check all that gply).:

—— Electromagnetic Conductivity: — Ground Penetrating Radar
__BEM-31  EU-34 ___ Seismic Refraction
—— Magnetometry —— Seismic Reflection

— Very Low Frequency

Analytical Screening (check all that apply):
— Field Analyses:
—— Soil Headspace Analyses:  Planned Number of Samples —

— Soil Gas Analyses - Planned Number of Samples —

—— Laboratory Analyses:
PLANNED NUMBER OF SAMPLES CATEGORIES OF ANALYSES
Surface Water — — Volatile Organic Compounds
Sediment S —— Polynuclear Aromatic Hydrocarbons
Soil . _ Phenols
Groundvater R —— Organophosphorus Pesticides
Duplicates —_— —— Chlorinated Herbicides
Trip Blanks  ___ — Carbamates
Field Blanks — Pesticides/Polychlorinated Biphenyls
Rinsate Blanks ____ — Total Recoverable Hydrocarbons
Other Hetals

— Gross Alpha




Group/Site Ros.: C/2
Site Raw: Sediments

Revision N0: 0
Date: 4-24-89
Page No.: 4 of 10
Section 3.0 — Project Summary (Continued) I
Phase II — Characterization
PLANNED OF SAMPLES
Surface Water ___ Air Duplicates 9
Sediment a7 Biora: Trip Blanks O
soil - Flora ___ Field Blanks 4
Groundvater _ Fauna ___ Rinsate Blanks 4
CATEGORIES OF ANALYSES
X Purgeable Aromatics X_ Pesticides
~X_ Purgeable Halocarbons =X Polychlorinated Biphenyls
~X. Base/Neutral Extractables =X Total Recoverable Hydrocarbons
~X_ Acid Extractables X_ Metals

~—— Polynuclear Aromatic Bydroecarbons _X_ Cyanide

-~

Additional analytical categories are identified belov:

— Gross Alpha ——pH
_X_ Total Organic Carbon ___ Percent Moisture
— Hardness (vater only) _X_ Grain size
X Alkalinity — BTU Content
— Total Suspended Solids —— Ash Content
(vater only) ___ Total Balogens
X~ Total Rjeldahl Nitrogen ___ Sulfur
— Ammonia Nitrogen __ Ignitability
—— Orthophosphate Phosphorus ___ Cation Exchange Capacity

— Dissolved Oxygen (in field)
— b5-day Biological Oxygen Demand
—— Chemical oxygen Demand

0660325 ‘
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Section 40 — Project Organization and Responsibility

The overall organizational structure for this site is discussed in Section 4.0
of the GQAPP. Site-specific designated personnel and their responsibilities

are listed below:

' Site Manager:

Team/Task Leader(s): To Be Determined
Field Support Personnel:

Biographies for those personnel listed above which are not included in the
GQAPP are included in Appendix A of this document.

Section 50 = qQasQC Objectives for Measurement Data

Criteria for reporting the accuracy, precision, and completeness of data are
presented in Section 50 of the GQAPP. Detection limits for screening and
quantitative analyses are presented in Section 9.0 of the GQAPP. Procedures
used to assess data accuracy, precision, and completeness are presented in
Section 140 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.



Group/Site Nos.: C/2
Site Rame: Sediments

Revision M- 0]
Date: 4-24-89
Page 0. 6 of 10
Analyte Media Method No. A p C DL #=*
Laboratory Analyses
TCL BNAs S BPA 8270 N/H N/M  N/M 0.5
TCL Pesticides & PCBs S BPA 8080 N/M N/M N/M 0.001-0.06
Total Recoverable
Bydrocarbons S BPA 418.1 N/M N/M N/M N/M
Metals:
Aluminum S BPA A.7 N/M N/M N/M 10
Antimony S EPA 242 N/M N/M NW 10
Arsenic S BPA 2%6.2 N/M N/M N/M 10
Cadmium S EPA 213.2 NH N/M N/M 0.6
Chromium S EPA 200.7 N/M N/M N/M 10
Copper S BPA 0.7 N/M  N/M N/M 10
Lad S EPA 292, N/M N/M  N/M 10
Mercury S EPA 2455 N/M  N/M  N/M 0.01
Rickel S EPA 0.7 N/M  N/M N/M 10
Silver S EPA 272.2 N/M  N/M  N/M 0.6
Tin S BpA AD.7 N/M N/M N/M 10
2ine S EPA X077 N/M N/M N/M 1.0
Cyanide S S¥ 9010 N/M N/H N/M 1.0
TOC s EPA 415.1 N/M N/M  N/M 100
Total Kjeldahl Nitrogen S BPA ¥1.3 N/M N/M N/M 10
Ammonia S EPA 350.2 N/M N/M  N/M 06
Grain Size S ASTM 19-D422 N/M N/M N/M -—
x

Cold-vapor furnace method, larger sample size vill be used to achieve

detection liaits.

ng/kg dry veight, maximum detection limit required actual liaits may

be lover.

*yaximun detection liait required for PAH, see GQAPP for all other

detection limits.
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Section 60 — 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 70 — Sample Custody

Sample custody procedures are presented in Section 7.0 of the GQAPP.
Uodifications tg these procedures are described below:

No Modifications

Section 80 -~ Calibration Procedures and 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 iIn Section 50 of this SQAPP. Uodifications to
any other of the analytical procedures are described below:

Marine sediments will be collected and analyzed following the
methods outlined in the Florida Department of Environmental
Regulation®s Estuarine Chemical Handbook (1987).
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Section 100 — Data Reduction, Validation, and Reporting

Data reduction, validation, and reporting procedures are presented iIn Section
100 of the GQAPP. Modifications to these procedures are described below:

No Modifications

Section 110 — Internsl Quality Control Checks

Internal quality control check procedures are presented in Section 11.0 of the
GQAPP. Modificatioms to these procedures are described below:

No Modifications

section 12.0 — Performance and System Audits ’

Performance and system audit procedures are presented in Section 12.0 of the
GQAPP. Specific audits planned for this site investigation are listed belov:

Audit Type Frequency/Date Description

To Be Determined

0600327
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Section 13.0 — Preventive Maintenance

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP.
Modifications to these procedures are described below:

No Modifications

Section 4.0 — Procedures Used to Assess Accuracy, Precision, and
Completeness of Data

Procedures used to assess the accuracy, precision, and completeness of data
are presented in Section 14.0 of the GQAPP. Modifications to these procedures
are described below:

No Modifications

Section 15.0 —- Corrective Action

Corrective action procedures are presented In Section 15.0 of the GQAPP.
Modifications to these procedures are described below:

No 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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Appendix A — Additional Personnel Biographies
Personnel assigned to this site investigation vhose 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 60 — 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 70 = 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. Site-specific accuracy, precision, completeness, and detection
limit criteria are presented in Section 5.0 of this SQAPP. Modifications to
any other of the analytical procedures are described below:
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Section 100 — Data Reduction, Validation, and Reporting

Data reduction, validation, and reporting procedures are presented in Section
10.0 of the GoAPP. Modifications to these procedures are described belov:

No Modifications

Section 11.0 — Internal Quality CONtrol Cheeks

Internal quality control check procedures are presented in Section 11.0 of the
GQAPP. Modifications to these procedures are described belov:

No Modifications

Section 12.0 — Performance and System Audits .

Performance and system audit procedures are presented iIn Section 12.0 of the
GQAPP. Specific audits planned for this site investigation are listed belov:

Audit Type Frequency/Date Description

To Be Determined
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Analyte Media Method No. A P C DL
Laboratory Screening Analyses”
Volatile Organic Compounds  S/W - N/M N/M N/M N/M
Polynuclear Aroaatic
Bydrocarbons S/ -— N/M  N/M  N/M  N/M
Pesticides S/W ) - N/M N/M N/M N/M
Polychlorinated Biphenyls S/v ! - N/M  N/M N/M NH
Total Recoverable
Eydrocarbons S/V EPA 418.1
Arsenic S/V - .N/H N/M N/H N/M
cadmium S/v - N/M N/M N/H N/M
Chromium S/V -— N/M N/M  NH N/M
Copper S/V -— N/M  N/M  N/M  N/H
Lead S/v — N/M N/M N/H N/M
Nickel S/ — N/JH N/M  N/M N/M
Silver S/ — NH N/M NH N/M
Zinc S/V - N/M  N/M NH N/M
Laboratory Analyses
Volatile Balogenated
Hydrocarbons S/V  €PA 8010/601 N/M  N/M NH NM
Volatile Aromatic
Eydrocarbons s/v EPA 80207602 N/M N/M N/H  N/M
TCL Purgeables + xylene S/V EPA 8240/624 N/M  N/M N/H N/M
TCL BNAs S/ EPA 8270/625 N/JH NH N/M  N/M
TCL Pesticides & PCBs S/V EPA 8080/608 N/M N/M. N/M N/M
Total Recoverable
Eydrocarbons S/V EPA 418.1 N/M  N/M  N/M  N/M
TCL Metals:
Aluminum S/ EPA 6010/200.7 N/M  N/M N/M  N/M
Antimony S/v EPA 6010/200.7 N/H N/M  NH N/M
Arsenic - S/V EPA 70601206.2 N/M  N/M NH  N/H
Barium S/vV EPA 6010/200.7 N/M N/M  N/M N/M
Beryllium S/V EPA 6010/200.7 N/M  N/M  N/M N/H
Boron S/V EPA 6010/200.7 N/M N/M N/M NN
Cadmium S/V EPA 6010/200.7 N/M  N/M NM  NM
calcium S/V EPA 6010/200.7 N/M  N/M  N/M  N/M
Chromium S/V EPA 6010/200.7 N/M  N/M N/H N/M
Cobalt S/V EPA 6010/200.7 N/M  N/M N/M N/M
Copper S/V €PA 6010/200.7 N/M  N/M  N/M  N/M
Iron S/V EPA 6010/200.7 N/M N/M  NH N/M
Lead S/V EPA 7421/239.2 N/M  N/M  N/M N/M
Magnesium S/V EPA 6010/200.7 N/M  N/M  N/M  N/M
Manganese S/V EPA 6010/200.7 N/M  N/M  N/M  N/M
Mercury S/v EPA 74711245.1 N/M N/M  NH N/M
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Page No.: 7 of 11
Analyte Media  Method No. A P C DL
Nickel S/V BPA 6010/200.7 N/M  N/M NH  N/M
selenium s/v EPA 7740/270.2 N/M  N/M N/M N/M
Silver s/v EPA 6010/200.7 NJH N/M  N/M N/M
Sodium s/v EPA 6010/200.7 N/M N/M NH N/M
Thallium S/V  EPA 7841/279.2 N/M N/M NH N/M
Vanadium ' S/V BPA 6010/200.7 N/M N/M NH N/M
Zinc S/V - EPA 6010/200.7 N/M  N/M 'N/M N/M
Cyanide s/v BPA 9010/335.2 N/M N/M NH N/M
TOC S/V EPA 9060/415.1 NNH N/M NH  N/M
HBardness v EPA 130.2 N/M N/M NH N/M
Alkalinity v EPA 310.1 N/M  N/M N/M NH
Total Suspended Solids v EPA 160.2 N/M N/M  N/M N/M
Total KjeldahY Nitrogen S/W RPA 1.3 NJH NH N/M N/M
Nitrogen-Ammsonia s/ EPA 350.2 N/M  N/M  N/M  N/M
Orthophosphate Phosphorus s/v BPA 3.2 N/M  NM  N/H N/H
S5-day Biological Oxygen
Demand Y, SM 507 N/M N/M  N/M  N/M
Chemical Oxygen Demand v EPA 4104 N/M N/M  N/M  N/M
pH v EPA 150.1 N/M  N/M  N/M  N/M
Percent Moisture S ASTM D-2216-80 N/M  N/M N/M N/
Grain Size S ASTH D-422-63 N/M  N/M N/M N/h.
BTU Content S ASTM D-2015-77 N/M N/M N/M N/M
Ash Content S ASTM D-482 N/M  N/M  N/M  N/M
Total Balogens S ASTM D-808-81 N/M N/M  NH N/H
BPA 32S.3 N/M N/M N/M N/M
Sulfur S ASTH D-129-64 N/M N/M N/M  N/M
Ignitability ) S/¥V  EPA 1010 N/M N/M NH  N/M
Cation Exchange Capacity S EPA 9081 N/M N/M  N/M N/M
Field Parameters
pH v Field N/M. N/M  N/M N/M
Specific Conductance v Field N/M  N/M  N/M N/M
Temperature Vv Field N/M N/M N/M N/M
Dissolved Oxygen Vv EPA 300.1 N/M  N/M N/M N/M

Notes: S

.= Soil and/or sediment

V' = Groundwater and/or Surface vater
N/M = NO Modifications from GQAPP

*vith the exception of Total Recoverable Hydrocarbons and Gross Alpha, the
laboratory screening analyses do not have EPA method numbers.

0600330
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Phase II — Characterization

Group/Site N=B.: C/14

Site Name: D.S.F.A.
Revision No.: 0

Date: 4-24-89
Page No. : 4 of 11

PLANNED NUMBER OF SAMPLES

Surface Water —— Alr ——
Sediment _ Biota:

Soil 32 Flora —
Groundwvater Fauna ___

Duplicates
Trip Blanks

S
2
Field Blanks 2.
Rinsate Blanks _2_

CATEGORIES OF ANALYSES

~X_ Purgeable Aromatics
~X- Purgeable lialocarbons

X Base/Neutral Extractables
X_ Acid Extractables

_X_ Pesticides

X~ Polychlorinated Biphenyls
—X.. Total Recoverable fiydrocarbons
_X_ Metals

—— Polynuclear Aromatic Eydrocarbons X~ Cyanide

Additional analytical categories are identified below:

~—— Gross Alpha

—X_ Total Organic Carbon

— Hardness (water only)

= Alkalinity

—— Total Suspended Solids
(water only)

X Total Kjeldahl Nitrogen

— Ammonia Nitrogen

—— Orthophosphate Phosphorus

— Dissolved Oxygen (in field)

—— 5-day Biological Oxygen Demand

—— Chemical Oxygen Demand

X pH

X~ Percent Moisture

_X_ Grain Size

=X BTU Content

X Ash Content

X Total Halogens

_X_ Sulfur

X Ignitability

~X- Cation Exchange Capacity
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Section 4.0 — Project Organization and Responsibility ‘

Tre overall organizational structure for this site is discussed in Section 4.0
of the Gaarp. Site-specific designated personnel rad their responsibilities

are listed below:

Site Manager:
Tean/Task Leader(s): To Be Determined
Field Support Persoanel:

Biographies for those personnel listed above vhich are not included in the
GQAPP are included in Appendix A of this document.

Section 50 — qQA/QC Objectives Tor Measurewent Data

Criteria for reporting the accuracy, precision, and completeness of data are
presented iIn Section 5.0 of the GQAPP. Detection limits for screening and
quantitative analyses are presented in Section 90 of the GQAPP. Procedures ‘
used to assess data accuracy, precision, rad completeness are presented in

Section 14.0 of the GaaPP. All analytes (including field parameters), sample
media, and method numbers relevant to the investigation of this site are

listed iIn the following table, vhich also identifies amy modifications to the
accuracy (A), precision (P), completeness (C), and detection limit (DL)

criteria specified in the above-referenced GQAPP sections.
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Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section

Section
Section

Group/Site NOS .1

C/14

Site Name: DSPA

Revision NoO .& 0
Date: 4-24-89
Page NO .1 2 of 11
Section 20  _Table of Contents
Page Date
10 __Title Pagf susssssssssssnnsnnnnnnnnnnnnnnnnnnnnns 1 4-24-89
2.0 -=Table of ContentS ..eevuusssssnnnnnnnnnnnnnnnnnnns 2 4-24-89
3.0 -=Project SUMMary .seuusssssssssssssssnnnnnnnnnnnnns 3 4-24-89
4.0 --Project Organization and Responsibility ...uu.uu. 5 4-24-89
50 _-qasqc Objectives for Measurement Data sesssssssss 5  4-24-89
6.0 — Fieldwork and Sampling ProcedureS sueesssssssssss 8  4-24-89
7.0 —— Sample CUStOdY sseeuusssssssssssssnnnnnnnnnnnnnns 8  4-24-89
8.0 -- Calibration Procedures and FrequenCy assssssssssss 8  4-24-89
9.0 —-Analytical ProcedureS .usssssssssssssssssnsnnnnss 8 4-24-89
10.0 --Data Reduction, Validation, and Reporting sssusss= 9  4-24-89
110 --Internal Quality Control Cheeks suvusssasssanssas 9 4-24-89
12.0 --Performance and Systems AUITS .vevuussssnsnssnas 9  4-24-89
130 —-Preventive MaintenanCe .usssssssssssssssssnsnnsss 10 4-24-89
140 __Procedures Used to Assess Accuracy. Precision. .
and Completeness Of Data sussssssssssssssssnnnnnns 10  4-24-89
15.0 == Corrective ACLION svvvuuusssssssnnssnnnnnsnnnnnns 10 .4-24-89
16.0 -- Quality Assurance Reports to Management ......... 10 4-24-89
Appendix A == Additional Personnel BiographieS seeesssassssssss 11 4-24-89
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Section 3.0 — Project Su-ary

VWork Plan Croup: C
Site Mo.: 14
Site Rame: Dredge Spoil Fill Area

Site Description: A complete site description and history are presented in
Sections 20 and 30 of the attached work plan.

Phase | — Field Screening
Physical Survey (check all that amply):

X_ Overall Physical Reconnaissance —X_ Habitat/Biota Survey
_X_BNu/0VA Surface Emission Survey — Asbestos Survey (iin Rubble)
— Radiation Survey -X_ Bydrologic Assessment

Geophysical Survey (check all that apply):

— Electromagnetic Conductivity: —— Ground Penetrating Radar
— EM-31 o En-34 — Seismic Befraction
— Magnetometry — Seismic Reflection

— Very Low Frequency

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:
PLANNED NUMBER OF SAMPLES CATEGORIES OF ANALYSES

Surface Vater X Volatile Organic Compounds

Sediment S =X Polynuclear Aromatic Eydrocarbons

Soil 2 =X Phenols

Groundvater 10 — Organophosphorus Pesticides

Duplicates -3 —— Chlorinated Berbicides

Trip Blanks  ___ — Carbamates

Field Blanks —— —X_ Pesticides/Polychlorinated Biphenyls

Rinsate Blanks X Total Recoverable Eydrocarbons

Other L _X_ Metals .
— Gross Alpha

00660332
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Appendix A - Additional Personnel Biographies
Personnel assigned to this site investigation whose biographies do not appear

in the GQAPP are listed below; biographies for these site personnel are
presented on the following pages.

To Be Determined
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Vork Plan Group: C

Site No.:
Site Names

14
Dredge Spoil Pill Area

Prepared by: K Mary L Miller

Prepared for:

Ecology and Bavironment, Inc. _
1203 Governor’s Square Boulevard, Sulte 401
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Department Of the Navy

Southern Division

Naval Pacilities Engineering Command
2135 Bagle Drive, PO. Box 10068
Charleston, South Carolina 29411-0068
Contract Number N62467-88-C-0200

Signature Approvals: ‘
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-

B & E ASC Director?

-

B & B qA/eC Project Officer: ‘:(,IE od s ,"d,',“.z(: .

A. Schuessler
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Section 100 -- Data Reduction, Validation, and Reporting

Data reduction, validation, and reporting procedures are presented in Section
100 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 Systes Audits

Performance and system audit procedures are presented in Section 12.0 of the
GOAPP.  Specific audits planned for this site investigation are listed below:

Audit Type Frequency/Date Description

To Be Determined




Group/Site Nos. C/13
Site Rame: M.P.R.D.A.

Revision No.: 0]
Date: 4-24-89
Pam« No.: 10 of 11

Section 13.0 ™ Preventive Maintcnance

Preventive maintenance procedures are presentad in Section 1.1 al the GOAPE,
Modifications 1O these procedures are described below:

Ro Modifications

Section 14.0 — Procedures Used to Assess Accuracy, Precision, and
Completeness of Data

Procedures Used to assess the accuracy, precision, and completeness of data
are presented in Section 14.0 of the GQAPP. Modifications to these procedures

art described belov:

No Modifications

Section 15.0 — corrective Action

Corrective action procedures are presented in Section 15.0 of the GQAPP.
Modifications to these procedures are described belov:

No Modifications
Section 160 — Quality Assurance Reports (0 Managesent

Quality assurance report procedures are presented in Section 16.0 of the
GQAPP. Modifications to these procedures are described below:

NO Modifications

Co00334 ‘
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Revision No.: 0
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Page No. : 7 of 11
Analyte Media Method No. A P C DL
Nickel S/V EPA 6010/200.7 N/M  N/M  N/M  N/M
Selenium S/V EPA 7740/270.2 N/M  N/M N/M  N/M
Silver S/V EPA 6010/200.7 N/M  N/M  N/M N/H
Sodium S/V EPA 6010/200.7 N/M  N/M  N/M N/M
Thalltum S/W EPA 7841/279.2 N/M  N/M  N/M  N/M
Vanadium S/V EPA 6010/200.7 N/M  N/M N/M 0 N/M
Zinc s/v EPA 60101200.7 N/M N/M N/M NH
Cyanide S/V EPA 9010/335.2 N/M N/M  N/M  N/M
TOC S/V EPA 9060/415.1 N/M N/M N/M N/M
Hardness v EPA 130.2 N/M  N/H N/M N/M
Alkalinity v EPA 310.1 N/M N/M N/M N/H
Total Suspended Solids v EPA 160.2 N/ N/M N/M  N/M
Total Kjeldahl Nitrogen S/V EPA 351.3 N/M N/M N/H - NM
Nitrogen-Ammonia S/V EPA 350.2 N/M  N/M N/M N/
Orthophosphate Phosphorus S/v EPA 365.2 N/M  N/M  N/M N/M
5-day Biological Oxygen
Demand v M 507 N/M N/M  N/M N/M
Chemical Oxygen Demand v EPA 410.4 N/M N/H N/H N/M
pB v EPA 150.1 N/M N/H  N/M NM
Percent Moisture S ASTM D-2216-80 N/M  N/M N/M  N/M
Grain Size S ASTH D-422-63 N/M  N/M N/M N/M
BTU Content S ASTH D-2015-77 N/M  N/M N/M N/M
Ash Content S ASTH D482 N/H N/M NM N/M
Total Halogens S ASTH D-808-81 N/M N/M  N/M  N/M
EPA 325.3 N/M  N/M  N/M N/M
Sulfur S ASTH D-129-64 N/JH N/M N/M N/H
Ignitability S/ EPA 1010 N/M  N/M  N/M N/H
Cation Exchange Capacity S EPA 9081 N/M N/M N/H  N/M
Field Parameters
pH v Field N/M N/M N/H N/M
Specific Conductance v Field N/M N/M N/M N/M
Temperature v Field N/M  N/MH N/M N/M
Dissolved Oxygen v EPA 360.1 N/M N/M N/H N/M

Notes: S

= Soil and/or sediment

¥ = 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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Section 6.0 — FPieldvork and Sampling Procedures

Fieldvork and sampling procedures are presented in Section 6.0 of the GQAPP.
Modifications to these procedures are described belov:

No nodifications

Section 70 — Sarpk Custody

Sample custody procedures are presented in Section 7.0 of the GQAPP.
Modifications to these procedures are described belov:

No Modifications

Section 80 — Calibration Procedures and Frequency : .

Calibration procedures and frequency are presented in Section 8.0 of the
GQAPP. Hodifications to these procedures are described belov:

No Modifications

Section 90 — Analytical Procedures

Screening and quantitative analytical procedures are presented in Section 9.0
of the GQAPP. Site-specific accuracy, precision, completeness, and detection
limit criteria are presented in Section 5.0 of this SQAPP. Modifications tO
any other of the analytical procedures are described belov:

£060335
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Section 4.0 — Project Organization and Responsibility

The overall organizational structure for this site is discussed in Section 4.0
of the GQAPP. Site-specific designated personnel and their responsibilities

are listed below:

Site Manager: '
Tean/Task Leader(s): To Be Determined
Field Support Personnel:

Biographies for those personnel listed above which are not included in the
GQaPP are included in Appendix A of this document.

Section 50 -- qQaA/QC Objectives for Measurement Data

Criteria for reporting the accuracy, precision, and completeness of data are
presented in Section 5.0 of the GQAPP. Detection limits for screening and
quantitative analyses are presented in Section 9.0 of the GQAPP. Procedures
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 (P), completeness (C), and detection limit (DL)
criteria specified in the above-referenced GOAPP sections.
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Site Rame: M.P.R.D.A,
Revision NO.: 0]
Date: 4-24-89
Page Mo 6 of 11
Analyte Media Method Ro. P C DL .
Laboratory &rmiwlﬂu*
Volatile Organic Compounds S/v - N/M  N/M  N/M  N/M
Polynuclear Aromatic
Hydrocarbons s/v - N/M N/M N/M N/M
Pesticides s/ — N/M N/M N/M N/M
Polychlorinated Biphenyls s/v - N/M  N/M  N/M  N/M
Total Recoverable
Bydrocarbons s/ EPA 418.1
Arsenic s/v - N/M N/M  NU N/M
Cadmium S/ -— N/M N/M N/M N/M
Chromium S/ -— N/M  N/M  N/M  N/M
Copper S/ - N/M  NH N/M N/M
Lead s/ -— N/M N/M  N/M N/M
Nickel S/ -— N/M N/M  N/M  N/M
" Silver s/ -— N/M  N/M N/M  N/M
Zinc s/v -_— N/M N/M N/M N/M
Laboratory Analyses
Volatile Balogenated
Bydrocarbons S/v BPA 8010/601 N/M N/M  N/M N/} .
Volatile Aromatic ‘
HBydrocarbons S/V EPA 8020/602 N/M  N/M N/M  N/M
Gross Alpha S/v -- /EPA 900 N/M  N/M N/M N/M
Radium 226 S/ — /EPA 903.1 N/M N/M  N/M N/M
TCL Purgeables + xylene s/v EPA 8240/624 N/M N/M  N/M N/M
TCL BNAs s/ EPA 8270/625 N/M N/M  N/M  N/M
TCL Pesticides & PCBs s/ EPA 8080/608 N/M N/M N/M N/M
Total Recoverable
Bydrocarbons 74 EPA 418.1 N/M N/M N/M N/M
TCL Metals:
Aluminum s/v EPA 6010/200.7 N/M N/M N/M N/M
Antimony S/ EPA 6010/200.7 N/M  N/M  N/M  N/M
Arsenic s/v EPA 7060/206.2 N/ N/M N/M  N/M
Barium_ S/ EPA 6010/200.7 N/M N/M  N/M N/M
Beryllium S/v EPA 6010/200.7 N/M  N/M  N/M  N/M
Boron S/ EPA 6010/200.7 N/H N/M  N/M N/M
C;dliul sS/v EPA 6010/200.7 N/M N/M N/M N/M
calcium S/ EPA 6010/200.7 N/M N/M  N/M NH
Chromium S/v EPA 6010/200.7 N/M N/M N/M N/M
Cobalt S/ EPA 6010/200.7 N/M N/M N/M N/M
Copper S/V EPA 6010/200.7 N/M N/M N/M  NH
lron s/v EPA 6010/200.7 N/M N/M  N/M  N/M
Lead s/ EPA 74211239.2 N/M N/M  N/M  N/M
Magnesium S/v EPA 6010/200.7 N/M N/M N/M N/
Manganese S/v EPA 6010/200.7 N/M  N/M  N/M N/t .
Mercury S/v EPA 7471/245.1 N/M  N/M  N/M  N/M
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Section 30 — Project Sumaary

Work Pllan Group: C

sitt No. : 13

Site Name: Magazine Point Rubble Disposal Area

Site Description: A complete site description and history are presented in
Sections 20 and 3.0 of the attached work plan.

Phase I — Field Screenin
Physical Survey (check all that apply):

X overall Physical Reconnaissance —X_ Habitat/Biota Survey
X HNu/0OVA 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-31 __ En-34 — Seismic Refraction
—— Magnetometry — Seismic Reflection

— Very Lowv Frequency
Analytieal Screening (check all that apply):
Field Analyses: *

Soil Headspace Analyses:  Planned Number of Samples ___

X Laboratory Analyses:

Soil Gas Analyses - Planned Number of Samples ___

PLANNED NUMBER OF SAMPLES CATEGORIES OF ANALYSES
Surface Water ___ —X_ Volatile Organic Compounds
Sediment _ —X_ Polynuclear Aromatic Hydrocarbons
Soil _16 _X_ Phenols

Groundwater _ 4 —— Organophosphorus Pesticides
Duplicates _2 —— Chlorinated Herbicides

Trip Blanks — Carbamates

Field Blanks _ —X_ Pesticides/Polychlorinated Biphenyls
Rinsate Blanks __ -X_ Total Recoverable Hydrocarbons
Other _ —X_ Metals

— Gross Alpha
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Section 3.0 — Project Summary (Continued)
Phage II — Characterization
PLANNED NUMBER OF SAMPLES
Surface Vatcr ___ Air Duplicates 2
Sediment _ Biota: Trip Blanks 1 °
soil _24 Flora ___ Field Blanks L.
Groundvater ___ Fauna ___ Rinsate Blanks 1
CATEGORIES OF ANALYSES
—X_ Purgeable Aromatics X Pesticides
=X_ Purgeable Halocarbons =X Polychlorinated Biphenyls

-X_ Base/Neutral Extractables
-X. Acid Extractables X HMetals

— Polynuclear Aromatic Bydrocarbons _X Cyanide

Additional analytical categories are identified below:

—— Gross Alpha X pH
X Total Organic Carbon =X Percent Moisture
—— Hardness (vater only) =X~ Grain Size
— Alkalinity X BTU Content
—— Total Suspended Solids —X_ Ash Content
(water oaly) =X_ Total Ealogens
X Total Kjeldahl Nitrogen X Sulfur
—— Ammonia Nitrogen X Ignitability
—— Orthophosphate Phosphorus X Cation BExchange Capacity

—— Dissolved oxygen (in field)
— 5-day Biological Oxygen Demand
—— Chemical Oxygen Demand

0053337
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Section 20 _Table of Contents

Page Date
Section 10 _Jitle PAge seususussssssnssssannsnsnsnnnnnnnnnnns 1 4-24-89
Section 2.0 Jable of CoNtentS ceecevececeasacesccncaqonaceneas 2 4-24-89
Section 3.0 —- Project SURBATLY .sessssssssssssssssssssssssnnnnsns 3  4-24-89
Section 4.0 -- Project organization and Responsibility ......... 5 4-24-89
Section 5.0 — QA/QC Objectives for Measuresent Data .sssssssssss S5 4-24-89
Section 60 — Fieldwork and Sampling ProcedureS ..essssssssssss 8 4-24-89
section 70 — Sample CUSTOUY wsssssssssssssssssssssssasnannnnns 8  4-24-89
Section 80 — Calibration Procedures and FreqUeNCy ssssssssssss 8  4-24-89
Section 90 _Analytical ProcedUreS susssssssssssssssssssssnnnns 8 4-94-89
Section 10.0 — Data Reduction, Validation, and Reporting sesasss 9 4-24-89
Section 11.0 = Internal Quality Control CheckS ..ussssssssssssss 9 4-24-89
Section 12.0 = Performance and Systems AUJITS susssssssssansanss 9  4-24-89
Section 13.0 = Preventive Maintenance .....cusssssssssssssssssss 10 4-24-89
Section 14.0 -- Procedures Used to Assess Accuracy, Precision.
and Completeness Of Data .ussssssssssssssssssnnns 10 4-24-89
Section 15.0 — Corrective ACLION .susssssssssssssssssssssannnnnnn 10 4-24-09
Section 16.0 --Quality Assurance Reports 1o Management ......... 10 4-24-89
Appendix A = Additional Personnel BiographieS ..eassssssssssssll 4-24-89
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Section 130 — Preventive Maintenance

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP.
Modifications to these procedures are described below:

No Modifications

Section M0 — 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 GMPP. Modifications to these procedures
are described below:

No Modifications

Section 15.0 — Corrective Action

Corrective action procedures are presented in Section 15.0 of the GQAPP.
Modifications to these procedures are described below:

No Modifications
Section 160 — Quality Assurance Reports to Management

Quality assurance report procedures are presented in Section 16.0 of the
GQAPP. Modifications to these procedures are described below:

No Modifications
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Appendix A — Additional Personnel Biographies

Personnel assigned to this site investigation vhose biographies do not appear
in the GQAPP are listed belov; biographies for these site personnel are
presented on the following pages.

To Be Determined
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APPENDIX C
TERRATEWED AND ESEDANGERED PLORA AND PAUNA OBSERVED OR LIKELY TO
OCCUR WITHIN THE MAS PENSACOLA FACILITY OR NEARBY

OPECCCO

Vit

Base * Status - -
Scientific Name Common Name status PGrurcCl(or FDA) USFwWS Habitat
FISHES
Acipenser Oryrhynchur Atlantic sturgeen ] $8¢ uvn d oull coast. estuarine
Anmocrypta asprella Crystal darter L] 4 vk 2 Presh water
Etheostoma histrio Harelquin dacter 1] $s¢ Presh water
Pundulus jenkinsi Salt marsk topainnow p ssc salt, tresh, brackish waters
Lepisosteus spatula Alligater Orr u SIC Brackish, fresh, salt water
Moxostoma carinatum River redhorse v ssc Presh water
AMPHIBIANS AND REPTILES
Alligator mississippiensis American Alligator R SIC Swamps, marshes, pondr
Cacotta cacretta cavetta toggecrhead turtlo N2 r 7 Macime, coastal
Chelonia mydess mydas green turtlo n? £ t Matine, corrtrl
Dermochelys corisces Leatherback turtlo n t Marine, ceastal
Drymarchon ececais ceuperi gastern indigoe snmake | ] 7 ’ Open areas near waterv
Erotmochelys imbricata Hawrsbill turtlo n? [ 4 [ ] Marine, coastal
Gopherus polyphemus Gepher tortoise 4 s8¢ (5 Sandy coastal plains
graptemys pulehra AMabama map turtle 4] s8C Swamps, streams, airshes,
pondr
Lepidechelys kempi Atlantic ridley nr B t Marinme, coastal
Rana aceolata aescpus florldr gephec frog L 4 sIc VR 3 Ssand hill communities
Racroclemys temmincki Alligater snapping R s8C UR Swvamps, macgshes, ponds
turtlo
MAMMALS
Mustela visen lutensis florldr sinx v Terrestrial habitats
pecromyscus pollonotur Perdide Key beach N/A T Beach dunes
trissyllepsis mous®
Trichechus manatus West Indian manatees M £ Atlantic and Gulf coasts
Llaticosteis
Ursus americanus floeridanus Florldr black best N/A T Titi swampa
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Appendix C (Coat).

Base ¢ Status
Scientific Name Common Name Status PGFWFC(or FDA) USFUS Habitat
BIRDS
Charadcius melodus Piping Plover P T k4 open dry, sandy boachos
Chacadrius alexandrinus Snowy plover P T UR 2 open dry. sandy beaches
Dendroida dominica Stoddard’s yellow- P-u U 2 Woodod habitat8
s toddardi throated warbler
Dendroica kirtlandii Kirtland"s watbler U 4 ] Woodod habitats
Hasmatopus palliatus American oystercatcher U 8sc Coastal habitats
Egretta rufescens Reddish egret P-U sscC UR 2 Freshvater/coastal wetlands
Eqretta castules Little blue heron P-u sscC Preshwater/coastal wotlands
Eqretta thula Snowy egret P=-U s$s¢C Preshwater/coastal wetlands
Grus canadensis pratensis Florida sandhill crane U T rreshwater wotlands
ralco peregrinus tundrius  Arctic peregrine ] ] T winters on coasts
falcon

Falco sparverius psulus Southeastern kestrel R T UR 2 Open pine forests, clearings
Haematopus palliatus American oystercatcher P-U 83¢C open coastal boachos
Haliseetus leucccephalus Bald eagle P-u T 1 pine forests/coastal habitat
Pandion halisetus Osprey R s$scC Near water
Pelecanus cccidentalis Brown pelican R 8s¢C AC Mangrove trees, coasts
Picoides borealis Red-cockaded P-u T ] Cavity nests/old pine stands

woodpockor
Vermivora bachmanii Bachmann's warbler U £ E Woodod habitats
Campephilus principalis Ivoty-billed U C E Woodod habitats

woodpockor
Stecrna antillarum Loast tern U T Coastal habitats
Myctetia americana Wood stork v . E C Freshwater/coastal wotlands
Rostrhamus sociabilis Snail kite U ] E Freshwater/coastal wotlands

INVERTEBRATES

Copris gopheri Scarab besetle P UR 2 Associated w/Gopher Tortoise
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Appendix C (Cont.)

Sase ¢

Scieatific Name Coumon Name Status PArWrClor FDA) USPWS Eabitat
PLANTS
Chrysopsis gessypina cruise’s golden-artor » [ uR 1 Coastal dunes

cruiseanas
Drosecs intermedin Spoon-lesved sundew R T Aquatic nabitats
Epigaes repens Trailing arbutum U I Dry, acid, randy roil
Kalmia latifolia Mountain laurel U t Rieh, moist, shady woods
Lilacopsis carolinensis Carolina lilaeopsis R uR 2
dlium {ridollae Panhandle 1ily U E wm 2 Black, mucky seils
Pinguicula planifolis Chapman's butterwort U 1 ul2
Polygonella maccophylla Large-leaved jointweed | t UR 1 rand pime-eak icrub
Rhododendron austriaum Orange asalea U 1 uR 3 Moist, woody habitats
Savracenis leucephylla alto-top pitchetplant 2 | open acid bage
Saccaconia cubra Sweet pitcherplant u [ uR 2 Mcid begs/slash pine WOOdS
Stewartia malacodnedren Bilky camellia U 1 Slopes of woeded ravines
| = gadangered
T » Threatened
UR 1 e Under review, lOr Pederal listing with substantial evidence in existence inmdicating at least some

V2 =
URS =

IDA -
FGPWPC =
UsSrvs o

degres of biological vulmerability amdysee throat.

Under review, imsufficient biological data available,
Candidate specles, DUL taxs has preven to DO mere widespread than vas previously believed and/or

these speciss that are nNOt subject tO smy ideatifiable throat.

Plerida Department of Agriculture,
Plorida Game and Preshwater Fish comsission.
US. fish and Wildlife Service.
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Appendix

Base * =
R -
] s
Sa °
P =
U -
N/A s

C (Cost.)

Statui ot species ON tho MAS Pensacela tacility,

Resident.

Migrant.

suspected rooidoat.

Possible resident duo to available habitat; survey required,
Unknown, sutvey required.

NOt exzpected TO OCCUr ON the MAS pPensacola facility,
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