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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 Radium Spill Area (Site 25) and 
the Radium Dial Shop Sewer (Site 27) located at the Naval Air Station 
(NAS) in Pensacola, Escambia County, Florida. This work plan has been 
prepared by Ecology and Environment, Inc. (E & E) for the Southern 
Division, U.S. Navy, Naval Facilities Engineering Command, under 
Contract No. N62467-88-C-0200. The work plan has been developed based 
on information and file documents provided by the Navy, and on 
information gathered by E & E during preliminary site inspections 
conducted during January of 1989. 

0 
E b E has developed a phased approach for performing the NAS Pensacola 
site investigations. Phase I (Field Screening) is directed toward 
identifying the principal area(s) and primary contaminants of concern at 
a site, thereby providing a mechanism for focusing of the sampling and 
analytical efforts during subsequent phases of the investigation. Phase 
I1 (Characterization) is directed toward the formal confirmation and 
quantification of the full spectrum of site contaminants (if any), 
thereby allowing determination of whether further investigation is 
warranted. Thus, the necessity of implementing Phases I11 and IV 
(Extent Delineation) will be dependent on the results of Phases I and 
11. Phases I11 and IV, if required, will be directed not only toward 
fully identifying the horizontal and vertical extents of contamination, 
but also toward providing the quantitative data base necessary to 
support the screening and evaluation of potential remedial alternatives. 
The main objectives/advantages of this phased approach are as follows: 

1-1 
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o Efficient identification of those sites where environmental 
contamination has actually occurred as a result of past and/or 
present operations, thereby allowing non-contaminated sites to be 
eliminated from the program in the most environmentally sound, 
cost-effective, and timely manner possible; 

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

o Early screening of potential remedial alternatives? 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 I1 and hence will comprise Contamination 
Assessment-type investigations. On the other hand, sites which have 
documented contamination will likely require the additional phases of 
work, and hence will comprise a full-scale CWCLA 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. 
results of site investigations that do not require study beyond Phase I1 
will be incorporated into a Contamination Assessment Report. 
appropriate, these sites will be recommended for No Further Action. The 
final results of site investigations that require vork beyond Phase I1 
will be incorporated into a Remedial Investigation Report, which will 
provide all the information necessary for the development and completion 
of a Feasibility Study. 

The final 

If 
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2. SITE DESCRIPTION 

2.1 
The Radium Spill Area (Site 25) is a concrete-paved area immediately 
east of the radium decontamination building (Building 780) (see Figures 
2-1 and 2-2). 
and east. 
helicopters is located approximately 35 feet to the east of the 
building. 
Building 780 is paved with concrete. 
the building are paved with concrete and/or asphalt. 

Site 25 - Radium Spill Area 

The site is confined by a chain-link fence to the south 
An unpaved area bounded by a fence containing scrapped 

The entire area between the helicopter scrap yard and 
The areas to the south and west of 

A radium spill reportedly occurred in 1978 on the concrete pad between 
Building 780 and the helicopter scrap yard (Naval Energy and 
Environmental Support Activity [NEESA] 1983). Drainage from the 
concrete pad appears to flow east to the unpaved scrap yard. 
no surface water bodies present in the immediate site vicinity, but 
Bayou Grande is located approximately 1,300 feet to the north of the 
site (USGS 1970a). 

There are 

The site vicinity is a generally flat area with land surface elevations 
averaging approximately 22 to 25 feet above mean sea level (MSL). In 
general, where exposed, the surface soils are sandy and well drained. 

There are no existing monitoring wells at Site 25, but two wells are 
located approximately 100 feet to the west on Site 27. A municipal 
supply well is located approximately 1,400 feet southwest of the site. 
Construction data for these wells can be found in the Site 27 
description. 

2-1 
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2.2 
The Radium Dial Shop (Site 27), located in Building 709, was dismantled 
in 1976 and the remaining concrete foundation is currently being used as 
a parking lot as shovn in Figure 2-2. The site is located approximately 
150 feet west of Building 780 (Site 25) and is bounded by Farrar and 
Hurray roads to the south and west, respectively. Site 31, which is 
located north of Building 648, is approximately 150 feet to the west of 
Site 27 across Hurray Road. Hanhole K-7, of the sanitary sewer, is 

located immediately north of the foundation (see Figure 2-2). 

Site 27 - Radium Mal Shop Sever 

The building foundation, which is presently a parking lot, is elevated 
from 2 to 4 feet above the surrounding area. 
parking lot is generally unpaved. An unpaved parking lot is located 
inmediately east of the building and all surrounding roads are paved 
with either concrete or asphalt. 

The easement bordering the 

The Site 27 vicinity is a generally flat area with land surface 
elevations averaging approximately 20 to 25 feet above mean sea level 
(HSL). The direction of surface drainage is generally to the 
north-northeast (Geraghty L Hiller, Inc. [G L HI 1986). In general, 
where exposed, the surface soils are sandy and well-drained. 

Two 2-inch PVC monitoring wells (GH-2 and GM-54) are located near the 
northeast corner of the parking lot. Vel1 GH-2 is screened from 17.7 to 
20.2 feet and well GH-54 is screened from 109.5 to 114.5 feet (G 5 H 
1984, 1986). Well house No. 2, which contains an infrequently used NAS 
Pensacola municipal supply well, is located approximately 1,500 feet 
southwest of the site. 
110 to 160 feet. 
screen is 12 inclies in diameter (Wilkins et al. 1985). 

The well is 160 feet deep and is screened from 
The well casing is 24 inches in diameter and the 

-- 

enclosed in 
2-4 
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Four other shallow monitoring wells are located in the site vicinity. 
Well GM-1 is located 200 feet northwest of Site 27 on Site 31 which is 
northwest of the parking lot. Well GM-2 is screened from 23.8 to 26.3 
feet. Approximately 1,500 feet southeast of Site 27 are shallow wells 
GM-52, GM-55 and GM-58. 
respectively, and all are screened over the bottom 2.5 feet 

(G 6 M 1984, 1986) .  

a 
These wells are 15, 26 and 25.5 feet deep 

2-5 
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3. SITE HISTORY 

3.1 
The. radium removal operations at NAS Pensacola involve stripping radium- 
containing paint from instrument dials prior to re-painting. From 1965 

to 1975, these operations were conducted in Building 709. In 1975, all 
activities related to radium painted instruments including stripping and 
re-painting, were permanently moved to Building 780. At the present, 
aircraft instruments containing radium are disassembled in Building 780 
(NEESA 1983). 

S i t e  25 - Radium Spill Area 

It is estimated that 5,000 to 7,000 instruments a year were processed in 
Building 780. Dials were stripped using a thick paint thinner, then 
soaked in a lye and nitric acid solution. Contaminated instrument cases 
were processed by soaking in a "Turco" acid solution. 

a 
The components 

were cleaned with a wire brush to remove all residue (NEESA 1983). 

Approximately one drum of solid waste and two drums of liquid waste 
mixed with vermiculite were generated each year from the operations 
conducted in Building 780. Previous to 1970, the 55 gallon drums were 
stored temporarily on an asphalt pad between Building 225 and 3215 
(located 200 feet east of building 225). The radioactive waste was 
disposed of at an unspecified location outside of NAS Pensacola (NEESA 
1983). 
drum storage since the 1970's (NEESA 1983). It is not known how many 
drums are currently being stored in this area or the procedures being 
used for the disposal of the radioactive waste. 

A fenced storage area adjacent to Building 780 has been used for 

3-1 
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In 1978, a corroded drum broke open, spilling approximately 25 gallons 
of radioactive waste from the the radium stripping operations onto the 
concrete paved area east of Building 780 (NEESA 1983). 
reported to have been properly cleaned up, however, the procedure used 

for removal of the spill and the length of time between the spill and 
the clean up operation is not known. 

The spill was 

In June of 1983, an Initial Assessment Study (IAS) was completed by 
NEEM in which 29 sites, including Site 25, were evaluated based on 

information from historical records, field inspections, and personal 
interviews. 
on pavement and properly cleaned up, there was no potential hazard to 
human health or the the environment. 

The study concluded that because the material was spilled 

Further study was not recommended. 

3.2 
From the 1940's to 1976, Building 709 was used to rework instrument 
dials that were painted with radium-containing paint. Radium dial 
painting was discontinued in 1950 when the Navy began to use a 
non-radioactive paint. It is reported that radium dial stripping and 
re-painting was conducted for a total of 10 to 14 years (NEESA 1983). 

Site 27 - Radium D i a l  Shop Sever 

Solid waste from the painting operations including brushes, vials, 
wiping papers, and old dials, which were temporarily stored in a shed 
adjacent to Building 709 and reportedly disposed of at sea. 
quantity of solid waste generated at building 709 is estimated to be 
three or four 55-gallon drums a year (NEESA 1983). 

The total 

It is estimated that 5,000 to 7,000 luminous dial instruments were 
reworked each year using cleaning solutions containing benzene, acid and 
other caustics. These solutions removed pigments, phosphors, and radium 
from the instrument dials. 
cleaning solution contaminated with radium was poured down the drains of 
Building 709, which emptied into the sanitary sewer (NEESA 1983). Wet 
scraping was done in a liquid bath of either water or benzene, and dry 

. 

Approximately 1,500 gallons per year of 

performed in ventilation hoods (NEESA 1983). scraping and painting was 

[Bold items enclosed in 5;25371  
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It is stated that the contents of the liquid scraping bath were poured 
down the drain in Building 709 at the end of each day, hodever, it is 

believed that the benzene was disposed of with the solid wastes (NEESA 
1983). 

The paint stripping operations were transferred to Building 780 in 1975. 
Building 709 was dismantled in 1976 and it’s foundation is currently 
used as a parking lot. A pre-demolition survey of the dial painting 
shop, ventilation ducts, drains and the areas adjacent to the building 
was conducted by the NEESA Radiological Affairs Support Office (RASO). 
It is stated that the drain pipe, portions of the linoleum floor 
covering, walls, ahd wooded flooring in the building were found to be 

radioactively contaminated. RASO supervised the removal of these 
materials which were sent to the Naval Air Rework Facility for disposal. 
The disposal location of these materials is not known. 

A portion of the above-mentioned drainpipe was excavated to 18-inches 
below ground surface and found to emit radiation at a rate of 1.2 mR/hr. 
The hole was refilled with concrete (NEESA 1983). Normal background 
levels are estimated to be 0.02 mR/hr. 
leading to manhole K-7 was then sealed over with concrete. RASO 
recommended that the manhole associated with the drainpipe, and the 
outfall be located and sampled (NEESA 1983); however, the exact 
locations were not specified, and there is no evidence that this 
sampling ever took place. 

The remaining portion of pipe 

The sewer pipe leading from Building 709 connects to a 10-inch diameter 
sewer line accessed by manhole K-7. Flow in the 10-inch sewer line is 
assumed to proceed east to manhole K- 6.  

intersects a series of nine other manholes via pumping station 709, and 
terminates in the sewage treatment plant (Building 771A-D). 

The sewer line subsequently 

The IAS completed by NEESA, in which the Radium Dial Shop Sewer (Site 
27) was evaluated, is based on information from historical records, 
field inspections, and personal interviews. 
had been taken by RASO and recommended that further study be conducted on 

NEESA found that no samples 

3-3 
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the sever system associated vith the Radium Dial Shop. 
discussed during a meeting betveen the Navy and the Florida Department 
of Environmental Regulation (FDER) on November 17, 1983, and was again 
recommended for further study. 

The site vas 

In July 1984, a Verification Study of 18 NAS Pensacola sites vas 
completed by G & H, which included findings and recommendations 
concerning Site 27. During the study, a monitor vell (GH-2) vas 
installed near the northeast corner of the foundation of former Building 
709. 
organic compounds (VOCs). The level of gross alpha (6.5 
picocuries/liter) was found to be below F'DER's primary drinking water 
standard; hovever, chlorinated hydrocarbons vere found in concentrations 
as high as 29 ug/L as shovn in Table 3-1. 
was also installed during the Verification Study, and is located on Site 
31 approximately 200 feet northeast and upgradient of Site 27. 
the close proximity of Sites 31 and 27, and the fact that Site 27 is 
hydraulically dovngradient of the potential contamination sources on 
Site 31, the two sites vere grouped together for the verification study 
(G & H 1984). 
installed adjacent to GH-2 to determine the vertical hydraulic gradient 
(G 6 H 1984). 

Samples from the well were analyzed for gross alpha and volatile 

Shallov monitoring vell GH-1 

Due t o  

G & H recommended that a deep monitoring vell be 

In Harch 1986, a Characterization Study vas completed by G & X during 
which the proposed deep vell (GH-54) vas installed. 
sampled and no VOCs were detected. 
monitoring wells GX-52, GH-55 and GH-58 vere also installed and sampled 
as part of the Characterization Study. 
1,500 feet hydraulically dovngradient (to the southeast) of Site 27, 
hovever they are not directly associated to Site 27. 
that Site 27 did not pose an imminent hazard to human health or the 
environment and no further action vas recommended (G & H 1986). 

This vell was 
As shown on Table 3-1, shallow 

These wells are approximately 

G 6 H concluded 
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TABU 3-1 

SIUIOUPY or GPOU.IIYMCP NALXTICAI, msu~ts 
IOP SITES 25 M D  27 (ug/l (ppbl) 

Compounds Detected 
(EPA flethodr 601 and 602) 

Monitoring Well ~umbec 

GU-54 - GU-55 e - Gfl- 5 2 - Gfl-2 - Gfl- 1 
V . S .  C.S.  V . S .  C.S. V . S .  C.S. V.S. C . S .  V.S. C.S. V . S .  C . S .  
- 

flethylene chloride 

1,l-dichloroethene 

W 

cn I Chloroform 

1,Z-dichloroethane 

1.1.1-trichloroethane 

Trichloroethene 

Tetrachloroethene 

Trans-1.2-dichloroethene 

2 . 1  -- -- -- N.A. -- N.A. -- . N.A. -- N.A. -- 

0 . 1  -- -- -- N . A .  -- N.A. -- N.A. -- N.A. -- 

-- 4.6 -- 3 . 1  -- N . A .  -- N.A. -- N.A. -- N . A .  

-- -- 29 -- N . A .  -- N.A. -- N.A. -- N.A. -- 

1 .7  -- 2 . 5  -- N . A .  -- N . A .  -- N.A. 8 N . A .  -- 

-- 5 . 2  3 N . A .  -- N.A. -- N . A .  -- # . A .  210 -- 

N . A .  -- N . A .  -- N.A. -- N.A.  1 3  vinyl chloride -- -- -- -- 

NOTES: V . S .  = Verification Study, Geraghty and fliller, 19a4 
C.S. = characterization Study, Geraghty and fliller, 19116 

KEY: -- = Not present above detection limits 
N . A .  = Not Applicable - wells were not installed at this date. 



4. CLIHATOLOGY 

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

The average annual temperature 

10' to 20' F drop in temperature in only a few minutes (Wolfe -- et al. 
1988). 

s 
Precipitation rates in the NAS Pensacola vicinity are relatively high 
with an average annual rainfall of approximately [60] inches. Rainfall 
amounts are highest in July and August during almost daily thunderstorms 
(averaging [seven] inches per month) and lowest during spring and fall 
(averaging [four] inches per month)([lCennedy 19821). High intensity 
thunderstorms are common, producing as much as three to four inches of 
rainfall during a single hour. 
the summer months, which reduces the potential recharge resulting from 
heavy summer rains. Spring and fall rains are generally less intense, 
but longer in duration, producing less surface runoff and higher rates 
of infiltration and net recharge. 

Evaporation rates are also highest in 

Wind velocities are generally moderate except during thunderstorms 
(Carlisle 1960). 
southerly during the summer. 
produces a daily clockwise rotation of the surface wind direction near 

Prevailing winds are northerly during the winter and 
An ocean-land temperature differential 

4-1 
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the coast , commonly known as 'the sea-breeze effect (Flood and Associates 
1978). Hurricanes and tornadoes are infrequent but can cause 

substantial damage to the nearshore environment. 
passed vithin 50 miles of Pensacola since 1980. 

Six hurricanes have 

r - - n ? 7 4  
L ' J J ' J V ' '  
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5. BIOLOGICAL RESOURCES 

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

The 

. 

5.1 Regional Biological Resources 

5.1.1 Terrestrial 
Vegetation. The primary vegetated communities of the NAS Pensacola 
facility can be considered one of two types: north Florida coastal 
strand communities; and sand pine scrub communities. The north Florida 
coastal strand communities are stabilized coastal dunes with a sand 
substrate, vegetatively characterized by the plants Uniuola paniculata 
(sea oats), Hydrocotyle 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 clausa (sand pine), 
Quercus spp. (scrub oak species, geminata, champanii, myrtifolia, and 
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inopina), Cladonia species, and Ceratiola ericoides’ (rosemary). This 
conunity type has been ranked by FNAI as imperiled statewide because of 
its rarity and because of its vulnerability to extinction due to some 
aan-made or biological factor. This cornunity type can have 3 to 5 

distinct habitats (Uolfe -- et al. 1988). 

Two other community types may be found in the western portions of the 
NAS Pensacola facility. 
communities. Platwoods vegetation occupies areas which were ocean 
bottoms in recent geologic times. Primary overstory vegetation is 
dominated by Pinus palustris (longleaf pine), Pinus elliottii (slash 
pine), and Serenoa repens (saw palmetto). Platwoods communities also 
occupy areas of low depressions and small creeks and drainage courses, 
but the overstory vegetation is usually replaced by Taxodium ascendens 
(pond cypress), Clif tonia monophylla (black ti ti), Cyrilla racemi flora 

(swamp titi), and other hydric or riparian species. Open moist savannah 
areas within flatwoods are dominated by the herbaceous plants Pinguicula 
spp. (butterwort), Sarracenia spp. (pitcher-plants), Uticularia spp. 
(bladderworts), Polygala spp. (milkworts), and Drosera spp. 
(sundews)(Uolfe -- et al. 1988). 

These are flatwoods and sandhill vegetative 

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

- 
- 

The understory is dominated by Diospyros virginiana 
The more 

These habitats vere 

Freshwater Wetland Vegetation. 
underlying the NAS Pensacola facility is deep, porous sand often 
containing relatively impermeable clay lenses. In combination with high 
annual rainfall, this geologic condition causes the formation of small 

Much of the geological material 
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areas of perched groundwater. 
groundwater seepage escapes into well-de.fined stream channels called 
steepheads as found near Site 30. 
of perched groundwater conditions results in the formation of wetland 
bogs, as found near Sherman Field. 
characterized by herbaceous plant species as described in the sections 
above for flatwoods and sandhill communities. Most of these communities 
and other vegetative communities east of Sherman Field have been 
considerably altered by development on the base that has changed surface 
and/or groundwater flow (NEESA 1983). 

In areas with relatively steep slopes, 

In gently sloping areas, the presence 

Wetland or seepage bogs are 

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

Intermittent streams found on NAS Pensacola have l o s t  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 

0 
. 

Grande as a result of base development. 
development, hardwoods dominate the canopy around the stream. Such 
species as Magnolia virginiana (sweetbay), Illicum floridanum (star 
anise), and Smilax bona-nox (spiked cat brier) are dominants of seepage 
or steephead streams (Wolfe et al. 1988). 

In areas unaffected by 

-- 
-- 

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

Birds. 
with the area.. 
species of concern (see Appendix C). 
a survey and found 23 species of birds on the NAS Pensacola facility. 
The Navy recorded moderate size rookeries of the great blue heron, and 
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A literature search reveals 250 possible bird species associated 
Thirteen of these species are endangered and seven are 

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

Because of the large number and diversity 

Reptiles and Amphibians. 

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

During the 1986 survey conducted by the Navy, 

A recent check of the FNAI files confirms 

Host all of the reptiles and amphibians that 

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

Little is known of the flora and fauna inhabiting the 

-- 

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

The habitat type is usually dominated by 

A biota survey of these and other potential habitat areas 
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Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. 
primarily of Thalsssia testudinum, Syringodium filiforme, and Halodule 
beaudettei. 
been historically mapped and very little is known of their composition, 

locality, or aerial extent. 
extending along the north shore of Pensacola Bay in the 1950s 
disappeared by 1961. 
(see Section 12) may elucidate past distributions of seagrasses. 

These grassbeds are composed a 
Seagrass beds in the area surrounding the facility have not 

Grass beds of unknown species composition 

An examination of historical aerial photographs 

Plankton. The only existing study of the phytoplankton and zooplankton 
in the waters surrounding the NAS Pensacola facility was conducted by 
the Navy in March of 1986. 
low in productivity (as compared to other Gulf coast estuaries), and 

The phytoplankton has been characterized as 

mainly dominated by the diatoms Navicula tripuncata, Bacteriastrum spp., 
Chaetocerus spp., Thalassionema nitzschoides, and Hemiaulus spp. The 
zooplankton is primarily dominated by Calonoid copepods and benthic 
invertebrate larvae. 
samples were collected with undefined methods and only during the early 
spring. This sampling protocol does not define population fluctuations 
that are characteristic of low population abundances commonly found in 
estuaries during the summer months. 
results in the same conclusions. 
contamination entering Pensacola Bay from either groundwater or surface 

This study is very limited by the fact that 

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

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

Benthos. 
northern, eastern, and southern areas of the NAS Pensacola facility in 
Pensacola Bay. 
along the perimeter of the facility, surveys at nearby sites by the 
Florida Department of Environmental Regulation (FDER) and the Navy have 
described the benthic communities within Pensacola Bay as a whole. 
FDER collected benthic samples in most of Pensacola Bay and found that 

Marine soft-sediment communities are found adjacent to the 

Although no intensive benthic surveys were conducted 

the sediments were dominated by polychaetes (Aricidea spp., Capitella 

5-5 

[Bold items enclosed in brackets denote changes from original text] 



spp., various spionids and Eaploscoloplos 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 indicates that the benthic community MY have been negatively 
influenced by the sewage outfall. 

Samples collected by the Navy (1986) indicate a lov density yet moderate 

diversity of benthic infuanal organisms vhen compared to other estuarine 
systems within and around the turning basin. 
the Navy’s data can not be made to other literature at this time because 
their data is not given in numbers per unit area. Eovcver, the Navy’s 
data reveals that very few deep dwelling organisms reside in the areas 
around the turning basin, and a lack of deep dwelling benthic organisms 
may be an indication of a benthic community under stressed conditions 
(Luckenbach -- et al. 1988). 

A complete comparison of 

F i s h  and Shellfish. 
bony fish species and 7 cartilaginous fish species (Cooley 1978). 
13 most abundant species were spot (Leiostomus xanthurus), pinfish 
(Lagodon rhonboides), atlantic croaker (Nicropogonias 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) (Eeil 1988). 

Early studies of Pensacola Bay have identified 180 
The 

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

In the less saline waters 

Fish population density was the highest in the more 

Moderate densities of the blue crab (Callinectes sapidus), shrimp 
(Penaeus duorarum, P. setiferus, and P. aztecus), and oysters 
(Crassostrea virginica) have been collected throughout Pensacola Bay 

- - - 
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(Heil 1989). 
of the higher salinities. 
caught in the East Bay area. 
recognized by FDNR are in the East Bay area. 
irradians) are collected only within grassbed areas. 
available at this time on where scallops are collected by the general 
public and how many are removed. 
facility are located in the Big Lagoon along the southwest portion of 
the facility. 

Shrimp are caught in greater abundances near NAS because 
Blue crabs and oysters are more readily 

In fact, the only legal shellfishing areas 
Scallops (Aequipecten 

No information is 

The nearest seagrass beds to the NAS 

Sport and Commercial Fishing. 
occurs in Escambia county, accounting for 2% of the total Florida 
landings for 1980-85 (Navy 1986). 
of'total weight was the black mullet. 
species of finfish was the red snapper. 
landing data for Escambia County for 1987 and 1988 (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 Navy's data, also suggests that a significant tuna 
fishery may be developing in the Pensacola Bay area (0 pounds landed in 
1983, 1,582 pounds in 1987). 

A moderate amount of commercial fishing 

The dominant finfish species in terms 
The most economically important 

E & E examined the commercial 

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

The estuarine system is a very important element in the life history of 
most of the commercial and sport fishing species sought. Between 65 and 
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. 90 percent of all commercially valuable fish species are estuarine 
dependent during some phase of their life cycle. 
shellfish are known to release larvae that feed in and around estuaries 
until settlement. 
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. 

Shrimp, bluecrab and 

During early life history stages the juveniles reside 

b i n e  Hanals. 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. 
atlantic bottlenose dolphin (Tursiops truncatus), however, has been 
sighted regularly off the NAS Pensacola facility. Hanatees have been 
sighted irregularly, with one recent sighting in the area recorded by 

The 

the FNAI in October 1988. A goosebeaked whale (Ziphius cavirostris) was 
reported stranded on Santa Rosa Island, and a pilot whale (Globicephala 
macrorhynchus) was found stranded on a beach near Pensacola (Navy 1986). 

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

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

A number of threatened and 

Complete biotic surveys may be necessary to determine 
5-a 
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the presence of threatened or endangered species and potential pathways 
of contamination to these species. e 
5.2 Site-Specific Biological Resources 
The habitats on Sites 25 and 27 have been considerably altered by NAS 
Pensacola activities. 
by asphalt parking lots, buildings, and concrete aprons. 
Site 30 lies approximately 1/4-mile to the southeast. 
aquatic habitats associated with Site 25 or Site 27. 
are found north of Site 25; however, it is expected that few, if any, 
faunal species use these sites for feeding or nesting, but some species 
may use the sites as a migration corridor to other habitats in the area. 

The sand pine scrub community has been replaced 
The creek on 

There. are no 
Several oak trees 
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6. SURFACJ3 WATRR HYDROLOGY 

6.1 
The NAS Pensacola facility is located on a coastal peninsula bounded by 
Bayou Grande to the north, Pensacola Bay to the south and east, and Big 
Lagoon to the southwest. 
separated from the Gulf of Mexico by Santa Rosa Island and Perdido Key, 
both of which are barrier islands. 

General Occurrence and Significance of Surface Water 

Pensacola Bay and Big Lagoon are partially 

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

There are no naturally occurring perennial streams on NAS Pensacola; 
however, there are approximately. 10 naturally occurring intermittent 
streams and numerous 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 b). 

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

6-1 
[Bold i teas enclosed in brackets den0 te changes from original text J 



The discharge of surface waters into Pensacola Bay, Bayou Grande, and 
the coastal wetland areas presents the potential for transport of 
contaminants into these systems. This could have a significant impact 
on seagrass and other sensitive plant communities, as well as on shell 
fishing, recreational fishing, and swimming in these coastal zones. 
Discharges, either through the surface water or groundwater, into 
wetland areas found on-site could also have a significant impact on the 
biotic communities that are dependent on those habitats. 

6.2 Site-Specific Surface Water Hydrology 
No surface water bodies occur on or in the immediate vicinity of Site 
27. 
area located 800 feet south of the site. 
sampling under the investigation of Site 30. 

The closest surface water body is a small unnamed creek and marshy 
This creek is proposed for 
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7. PEYSIOGRAPEY AND HYDROGEOLOGY 

7.1 Physiography and Regional Hydrogeology 

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

The 5,800 

The 

The central part of 

As 

7.1.2 Regional Hydrogeology 
There are three principal hydrogeologic units of importance which 
underlie the NAS Pensacola. These are, in descending order, the 
Surficial Aquifer, the Intermediate System, and the Floridian Aquifer 
System. 

7.1.2.1 SurficiaUSand-and-Gravel Aquifer 
The Surficial Aquifer occurs from land surface to a depth of 
approximately 300 feet at NAS Pensacola and [consists] of a sequence 

7-1 
a 

[Bold items enclosed in brackets denote changes from original text] 

I 



of unconsolidated to poorly indurated clastic deposits (Wagner 5 e. 
1984). 
important source of water supply and is called the Sand-and-Gravel 
Aquifer (SEGS 1986). 
or part of the Pliocene to Eolocene Series which, in this area, consist 
mainly of the Citronelle Formation overlain by a thin cover of marine 
terrace deposits. Given that the Sand-and-Gravel Aquifer is contiguous 
with land surface and recharge occurs principally by the direct 
infiltration of precipitation, the aquifer is particularly susceptible 
to contamination from surface sources. In the NAS Pensacola vicinity 
the Sand-and-Gravel Aquifer is made up of three zones based on 
contrasting permeabilities. These zones are referred to as the 
surficial zone, the low permeability zone, and the main producing zone 
(Uilkins -- et al. 1985). 

In this portion of Florida the Surficial Aquifer constitutes an 

The sediments making up this aquifer belong to all 

Surficial Zone. 
contains groundwater under water table or perched water table 
conditions. The results of numerous borings conducted at NAS Pensacola 
(G 6 H 1984, 1986) indicate that the surficial zone ranges in thickness 
between 40 and 70 feet and [consists] of tan and brown fine to 
medium-grained quartz sand. 
surficial zone is variable depending on location and ranges from less 
than one foot near surface water bodies to more than 20 feet in areas of 
higher elevation. 
controlled by the topography and by discharge to surface water bodies. 
Consequently shallow grohdwater in the surf icial zone moves toward 
areas of lower elevation and/or the nearest surface water body. 
Overall, the surficial zone has a high permeability. Numerous aquifer 
(slug) tests and laboratory permeability tests conducted on wells in or 
sediments from the surficial zone at NAS Pensacola (G 6 I4 1986) yielded 
hydraulic conductivity values ranging from 16 to 56 ft/day. Horizontal 
groundwater flow velocities in the surficial zone will depend on 
site-specific hydraulic conductivities and horizontal hydraulic 
gradients, however, velocities would generally be expected to be high. 

The surficial zone is contiguous with land surface and 

Depth to the water table within the 

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

Underlying the surficial zone is a zone of lower 
This 

At NAS Pensacola this 

The results of laboratory permeability tests conducted on samples from 
this zone indicate that vertical hydraulic conductivities are low, 
ranging from 4.2 x to 9.9 x ftlday. 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. 
encountered in at least 16 borings at widely spread locations throughout 
the NAS Pensacola (G 6 M 1984, 1986). 
geophysical techniques would be required to confirm its presence at a 

The low permeability zone has been 

Although additional boring or 

. 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. 
is called the main producing zone and is [composed] mainly of sand and 
gravel interbedded with thin beds of silt and clay. 
the main producing zone is encountered is somewhat variable, ranging 
from 60 to approximately 120 below land surface at NAS Pensacola. 
zone generally has the highest permeability characteristics due to 
thicker, and more persistent sand and-gravel beds, and is tapped by most 
of the major wells in the Pensacola area (Wilkins et al. 1985). NAS 
.Pensacola has three supply wells which produce water from this zone, 
however, due to high iron content in the water the wells are 
infrequently used ( G  & M 1986). 
Pensacola are wells located at Corry Field, approximately 3 miles to the 
north. The thickness of the main producing zone can be highly variable; 
however, 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 
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The bottom portion of the Sand-and-Gravel Aquifer 

The depth at which 

This 

-- 

The principal sources of water for NAS 
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Pensacola to determine direction of groundwater flow within this zone; 
hovever, the flow direction is-assumed to be generally southward under 
ambient conditions. 
groundwater in this zone to flow toward the wells. 

Pumpage of the supply wells would locally cause 

As a result of the overlying low permeability zone groundwater vithin 
the main producing zone occurs under confined or semi-confined 
conditions. At one nested well location on NAS Pensacola (east of 
Building 648) the vater level elevation in a vel1 open to the main 
producing zone is approximately 7 feet lover than that in an adjacent 
well open to the surficial zone (G 6 H 1986). 
significant downward hydraulic gradient exists betveen these two zones. 
Thus, a considerable potential exists for vertical groundwater flow from 
the surficial to the main producing zone at this location. 
knovn to what extent this potential exists elsewhere at NAS Pensacola. 

This indicates.that a 

It is not 

7.1.2.2 Intermediate System 
The lower limit of the Sand-and-Gravel Aquifer coincides with the top of 
a regionally extensive and vertically persistent hydrogeologic unit of 
much lower permeability. This unit is referred to as the Intermediate 
System. 
System generally lies within the sediments termed Miocene Coarse 
Clastics.or corresponds to the top of the Upper Member of the Pensacola 
Clay and occurs at a depth of approximately 300 feet (Vilkins et al. 
1985). 
sediments, and functions as an effective confining unit which retards 
the exchange of water between the overlying Sand-and-Gravel Aquifer and 
the underlying Floridan Aquifer System (SEGS 1986). 
the entire sequence is poor to non-water bearing. 
thin beds of sand exist within the unit which may yield small quantities 
of water. 
approximately 1,100 feet thick and is composed of the lower portion of 
the Miocene Coarse Clastics, the Upper Member of the Pensacola Clay, the 
Escambia Sand Member of the Pensacola Clay, and the Lower Member of the 
Pensacola Clay; all are of Miocene Age. 

In the vicinity of NAS Pensacola the top of the Intermediate 

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

For the most part 
Eowever, relatively 

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

The Floridan Aquifer in this area is comprised 

Groundwater within the Floridan 

7.2 Site Hydrogeology 
In the immediate vicinity of Sites 25 and 27, the surficial zone of the 
Sand-and-Gravel Aquifer occurs from land surface to a depth of 
approximately 73  feet. The lithologic description of cuttings collected 
during the installation of monitoring well GM-54, located between Sites 
25 and 27 (see Figure 2 - 2 ) ,  indicates that this zone primarily 
[consists] of tan and brown, fine to medium-grained quartz sand. Only 
one shallow monitoring well open to the surficial zone exists in the 
immediate proximity of Sites 25 and 27 (see Figure 2- 2 ) .  

(GM-2) indicates that the water table in this area occurs approximately 
14 feet below land surface. Another shallow well (GM-1) exists 
approximately 700 feet northwest of GM-2, near the northeast corner of 
Building 648 and is associated with Site 31. 
collected from both of these wells (G & M 1984) the direction of 
groundwater flow is generally to the east toward an unnamed creek and 
Bayou Grande, and the horizontal hydraulic gradient is approximately 
0.005. 
surficial zone in the immediate vicinity of Sites 25 and 2 7 .  

G 6 M (1986) reported results from tests on shallow wells located 
elsewhere on NAS Pensacola. Hydraulic conductivities ranged from 16 to 
57 ftlday, and averaged approximately 30 ft/day. Assuming an effective 
porosity of 0.20, a groundwater flow velocity for the surficial zone in 
this area is estimated to be approximately 0 . 7 5  ft/day or 274 ft/year. 

This well 

Based on water-level data 

No aquifer tests have been Conducted on wells open to the 
However, 

Immediately underlying the surficial zone in the vicinity of Sites 25 
and 27, and extending to a depth of approximately 105 feet, is the low 
permeability zone of the Sand-and-Gravel Aquifer. Based on the cuttings 
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from the installation of well GM-54, this zone primarily [consists] of 
green to gray sandy clayey silt with some shell fragments. 
monitoring wells open to the low permeability zone exist in the vicinity 
of Sites 25 and 27; however, based on the lithology, this zone would be . 

expected to function as a confining or semi-confining unit restricting 
the flow of groundwater between the surficial zone and the underlying 
main producing zone. 
permeability zone is unknown. 

No 

The direction of groundwater flow within the low 

The top of the main producing zone occurs at approximately 110 feet 
below land surface in the site vicinity and consists of fine-grained 
quartz sand to a depth of at least 120 feet. Monitoring well GH-54 is 
screened between 109.5 and 114.5 feet and is open to the upper portion 
of this zone. 
7 feet lower than that in well GU-2 (located 30 feet southeast of 
GU-54), indicating a significant downward hydraulic gradient between the 
surficial zone and the main producing zone in this area (approximately 
O.O9)(G & H 1984). Thus, depending on the vertical hydraulic 
conductivity of the low permeability zone at this site location, there 
exists a significant potential for downward groundwater flow from the 
surficial zone into the main producing zone. 

The water level elevation in well GIf-54 is approximately 

The direction of groundwater flow within the main producing zone at 
these sites is unknown; however, a generally southward flow is expected 
under ambient conditions. An NAS Pensacola supply well (Vel1 No. 2) is 
located approximately 1,300 feet southvest of Sites 25 and 27, is 
screened between 105 and 160 feet below land surface, and thus is open 
to the main producing zone. 
backup water supply only during periods of peak demand. 
these periods of pumping the direction of flow in the main producing 
zone would be directly toward the supply well. 
for wells open to the main producing zone to allow a determination of 
hydraulic gradient at NAS Pensacola. 

This well is utilized by NAS Pensacola for 
However, during 

Insufficient data exists 
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No aquifer test data exists for monitoring wells open to the main 
producing zone at NAS Pensacola. 
Northwest Florida Water Management District (1985) indicate that Well 
No. 2 has a specific capacity of 21 gallons per minute per foot (gprnlft) 
at a pumping rate of 650 gpm. 

However, records on file w i t h  the 
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8. PROJECT MANAGEMENT. P U N  

The Generic Project Management Plan (GPMP), submitted to the Navy for 
approval, defines the technical approach and schedule as well as the 

qualifications of personnel who will be directing and performing this 
Contamination Assessment/Remedial Activities Investigation. 
plan will incorporate and reference applicable technical and schedule 
sections, as appropriate, and will follow E 6 E ’ s  project management 
guidelines.(see Section 22). 

This work 
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9. SITE"AGE"T PLAN 

The Generic Site Management Plan (GSMP), submitted to the Navy for 
approval, defines the management procedures for field activities on both 
the site and program level. 
field activities conducted as part of the Contamination Assessment/ 
Remedial Activities Investigation of sites 25 and 27 will follow the 
GSMP, and any updated versions. Data Quality Objectives (WOs), and all 
applicable or relevant and appropriate requirements (ARARs) have been 
considered in developing the initial phases of fieldwork described here, 
and will be updated and revised for any subsequent phases of fieldwork. 

The management and implementation of all 
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10. "ANDSAFETYPLAN 

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

sampling, etc.). The GESP will be periodically updated, as required, 
during the course of this program. 

The 

The plan includes: 

0 
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). 
equipment, and will provide recommended site security precautions. 
GHSP and the SSP will comply with the Occupational Safety and Health 
Administration (OSHA) Guidelines for Hazardous Waste Operations (29 CFR 
Section 1910). 

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

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

( 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. 
investi.gation from development of the initial sampling plan through 
verification and reporting of the analytical results. 
procedures described in the GQAPP and SQAP will be in accordance with 
applicable professional technical standards, U.S.  Environmental 
Protection Agency ((EPA)] requirements, and specific Navy goals and 
requirements for this project. All samples will collected, handled, . 

packaged, preserved, and transported in accordance with the GQAPP and 

The SQAP will address all phases of the 

All of the QA/QC 

SQAP, and with U.S. Navy and EPA procedures. 
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12. AERIAL PEOTOGRAPE 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 d-evelopments which may have direct relevance to the 
fieldwork methodology. 
assembling and stereoscopically analyzing historical photographic 
imagery and topographic maps available for the site area. 
purpose of supporting the development of field investigation strategies, 
efforts will be made to obtain photographs of an appropriate scale that 
will allow for analysis of past and present surface conditions, 
drainage, and land use. Photographs showing the history of site 
activities will be analyzed to obtain information regarding the 
evolution of site features which may have affected hydrologic 
conditions. 
photographs will provide insight applicable to such tasks as field 
reconnaissance and monitoring well placement. In addition, the analysis 
of historical and current aerial photographs, performed in conjunction 
with geophysical investigation, will aid in the accurate determination 
of the extent of the formerly used area at the site. 

The aerial photograph analysis task will involve 

For the 

- 

The historical perspective gained by studying aerial 

e 
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13. UTILITIES SURVEY 

Prior to conducting any augering, boring, drilling, or excavation 
activities, E i E will locate all underground cables, pipes, utilities, 
or other obstructions which may.become damaged or otherwise hinder 
fieldwork. The appropriate authorities (e.g., NAS Pensacola Public 
Works and Southern Bell) will be contacted to identify the location of 
all underground utilities in the site area. 
examine available maps and documents, and will conduct a metal detector 
survey on-site to determine the presence of any other potentially 
hazardous subsurface features. If appropriate and applicable, other 
surface geophysical techniques may be used to locate deeper obstructions 
not readily detected with a metal detector. The locations of all 
underground utilities or obstructions will be marked with surveyors 

flags, day-glow paint, or by other methods as appropriate. 
may be conducted as part of the physical survey, but will be considered 
a separate task for cost purposes. 

In addition, E S E will 

This task 
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14. FIELDWORK HETHODOLOGY 

Site 27 has been documented to be radioactively contaminated (see 
Sections 2.2 and 3.2). However, the exact extent of removal of 
contaminated materials (e.g., soils, piping, etc.) is not well 
documented. 
is to learn more about the history of this site and the subsequent 
NEESA-RASO survey and removal actions. Ultimately, the concrete cap 
over manhole K-7 may have to be removed to alLow access to the remainder 
of the sewer line in that area to check for residual radiation and/or 
contamination; 

Consequently one of the investigative goals for this site 

All field investigations in the vicinity of Sites 25 and 27 will be 
performed as specified in Section 6.3 (Radiation Surveys) of the GQAPP. 

14.1 Phase I -- Field Screening 

The primary objective of the Phase I field screening investigation is to 
effectively and efficiently focus the Site Characterization (Phase 11) 
and subsequent Extent Delineation (Phase I11 and IV) studies. The field 
screening phase will employ a variety of field investigation techniques, 
including the collection of samples for laboratory analysis. However, 
the analysis of these samples will be subject to less rigorous Quality 
Assurance/Quality Control (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 
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analysis, to adjust the locations of the various surveys and sampling 

locations, thereby achieving optimum results. The objcctives/advantages 

of the field screening methods are discussed in detail in Section 9.1 of 
the GQAPP. 

14.1.1 Physical Survey 
14.1.1.1. Overall Physical Reconnaissance 
Site 25 - A visual survey of'the physical characteristics of site 25 
will be conducted as the initial step of the Phase I fieldwork. A 
thorough walk-over of the Radium Spill Area and the vicinity surrounding 
Building 780 will be conducted by the site investigation team. 
preliminary survey of the site will be conducted with a radiation alert 
instrument to approximate the baseline radioactive level exposure of the 
field team. Particular attention will be given to locating the exact 
area in which the radium spill occurred. 

A 

The site area will be measured off in order to establish a grid area for 
later radiation and surface emission surveys as specified in' Sections 
6.1.1 and 6.3.2 of the GQAPP, as well as defining the analytical 
screening sampling area. The southern and eastern borders of Site 25 
are-restricted by fenced areas, and access points to the proposed 
sampling areas located within the fences will be determined at this 
time. 

Compound 1998, which is currently used as a storage area for scrapped 
helicopter parts, will be visually surveyed to locate staining of the 
concrete pad and potential surface water drainage pathways. Areas where 
helicopter parts may require removal to provide access for sampling vi11 
be identified. 
in the site logbook and mapped for future reference. 

All information gathered will be thoroughly documented 

Si te  27 -- A visual survey of the physical characteristics of Site 27 
will be conducted as the initial step of the Phase I fieldwork sequence. 
A preliminary survey of the site will be conducted using a radiation 
alert instrument to gauge the baseline exposure of the field team. A 
thorough walk-over of the Building 709 foundation and the areas adjacent 
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to the former radium dial shop will be performed by the site 
investigation team to locate pertinent site characteristics including 
existing monitoring wells GM-2 and GM-54, manholes K-7, K-6 and N-5, 
drainage ditches and surface water drainage patterns. 
foundation will be checked for staining and evidence of past spillage. 

The building 

The Site 27 area will be measured and a formal grid pattern will be 
established for later field surveys as described in Sections 6.1.1 and 
6.3.2 of the GQAPP. All site information obtained will be thoroughly 
documented in the site logbook and mapped. 

14.1.1.2. Radiation Survey 
Site 25 -- A gamma scintillation detector will be used to perform an 
extensive radiation survey of the Radium Spill site. 
be passed over the site at ground level and any areas having above 
normal radioactivity will be recorded. 
on a 25 by 25 foot area directly east of building 780, and in Compound 
1998, as this is the approximate vicinity in which the spill was 
documented to have occurred. 
to cover the remaining site area. 

The detector will 

The survey will be concentrated 

A 5-foot center grid pattern will be used 

The instruments will be calibrated as specified in Section 6.3 of the 
GQAPP, in an area away from the influence of the site. Table 6-1 of the 
GQAPP lists allowable radiation levels for field personnel as 
established by E6E standard protocol. All radiation levels will be 
documented in the logbook and mapped as detected during the survey. 

Site 27 -- An extensive radiation survey will be conducted over the 
foundation of Building of 709 (former radium dial shop location) and 
along the path of sanitary drain line from manhole K-7 to N-5 (See 
Figure 14-1). 
at ground level to locate areas with above background radioactivity 
measurements. The survey will be conducted over the entire surface area 
of the building foundation and in a 100 foot square area surrounding 
manholes K-7, K-6 and N-5. A grid based on 5-fOOt centers will be used 
to cover the rest of the ground surrounding the drainage system. 

A gamma scintillation detector survey will, be conducted 

If the 
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manhole covers can be removed, a radiation survey will also be done in 
the open manhole with a radiation alert instrument and a gamma 
scintillation counter. 

All instruments will be checked for background levels as specified in 
section 6.3 of the GQAPP. Table 6-1 of the GQAPP lists the E & E 
radiation action levels for exposure of the site investigation team. 
All radiation levels detected during the survey vi11 be documented in 
the logbook. 

14.1.1.3. HNu/OVA Surface Emissions Survey 

A surface emissions survey will be performed to locate any potential 
sources of volatile soil gases in the Site 25 and Site 27 vicinities. 
These surveys will be performed as outlined in section 6.1.1 of tbe 
GUAPP . 

Site 25 - A surface emission survey vi11 be conducted at the Radium 
Spill Area located at the eastern side of Building 780 and'in the 
compound 1998 area. Special attention will be given to areas where 
staining of the soil or concrete may have been visually identified. 
survey will be conducted on 5-fOOt grid centers along the east side of 
the building and on 10-foot centers for the remaining sampling area (see 
Figure 14-1). 

The 

Station locations and detected concentrations will be recorded in the 
site logbook and mapped in detail. 
survey will be used as a factor in determining the need for formal air 
sampling at this site. 

The information generated from this 

[In addition, preliminary air screening vi11 be conducted vith a 
particulate monitor, such as a Mini-Itam, to determine if the site 
represents a source of particulates in the air. 
be conducted in accordance vith Section 6.1.3 of the GQAPP.] 

The air sampling vi11 
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Site 27 - A surface emission survey will be performed across the 
exposed soil areas near the northern and eastern perimeters of the 
foundation from manhole IC-7 to N-5 of the sanitary sewer line. 
attention will be given to the sanitary sewer manholes. 
be conducted at 5-foot centers in the vicinity of the manholes, and at 
25-foot grid centers.in the remaining sampling area (see Figure 14-1). 
In addition, a limited survey will be conducted on the foundation by 
checking for volatile emissions at cracks, joints, surface stains of 
other locations as appropriate. 

Special 
The survey will 

Sample locations and detected organic concentrations will be recorded in 
the site logbook and mapped in detail. 
this survey will be used as a factor in determining the need for a 
formal air sampling program at this site. 

The information-generated from 

[In addition, preliminary air screening will be conducted vith a 
particulate monitor, such as a Hid-Bar, to determine if the site 
represents a source of particulates in the air. 
be conducted in accordance vith Section 6.1.3 of the GQAPP.] 

The air sampling will 

14.1.2. Geophysical Survey 
[A geophysical survey will be conducted for Site 25 only. 
.damity of cultural features in the Site 27 area, the w e  of geophysical 
survey instruments is not feasible and therefore vi11 not be attempted.] 

Due to the 

At Site 25, an electromagnetic terrain conductivity (BH) survey will be 
conducted to characterize the subsurface conductivity of the site as a 
function of an induced magnetic field, following methods described in 
section 6.2.2 of the GQAPP. The preliminary survey will be conducted 
using an EM-31. 
investigation, will be conducted only if an anomalous area has been 
defined with the EM-31 which appears to require further investigation. 

An EM-34 survey, which has a greater depth of 

At Site 25, this survey data will be used to establish the presence of 
any contamination plume associated with this site or due to migration 
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from Site 31 (which is located hydraulically upgradient and physically 
adjacent to Site 25). 
anticipated to be 25 feet over the sampling area. 

The proposed grid spacing for the EM-31 survey is 

The magnetometer survey will be used to locate buried materials which 
have magnetic properties including drainage system piping, drums, 
cylinders and tanks. 
number of factors can influence the instruments sensitivity, therefore 
the potential interferences associated with this instrument will be 
taken into account when establishing a grid pattern and analyzing the 
resulting survey data. 
survey of the radiation spill area and surrounding investigation area. 
All detected features will be mapped future reference. 

As detailed in section 6.2.3 of the GQAPP, a 

A 25-foot center grid will be used for the 

14.1.3 Analytical Screening 

14.1.3.1 Laboratory Analyses 
Sites 25 and 27 are considered to be potentially radioactive 
contamination, sites since they are associated with the former radium 
dial shop facility. 
screened in the field for radiation exposure levels. If a sample is 
statistically determined to be above background radiation levels, it 
will be sent to a laboratory prepared to accept and perform analyses on 
radioactive samples. 
contamination to determine the presence of alpha emitters potentially 
associated with radium contamination. 

All samples collected at these sites will be 

All samples will be analyzed for gross alpha 

Phase I will require the installation of temporary monitoring wells, 
groundwater sampling, and soil sampling. 
collection of three sediment samples. 

Site 27 will also require the 
All samples will be analyzed 

according to the analytical screening program developed for Phase I, as 
a measure to efficiently and cost-effectively prioritize contaminants 
for further investigation during later phases of the site 
characterization. Analytical screening is addressed in detail in 
Section 9.1 of the GQAPP. 
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Analytical requirements for samples collected in Phase I are shown in 
Table 14-1. 

Sediment -- ['ho] sediment samples [are] tentatively-[proposed to] be 
collected [from ranbole access locations to the sever] at Site 27, as 
shown on Figure 14-[1]. 
from the primary discharge point of Building 709 (manhole K-7, see 
Figure 14-[1]), which has been found to contain radioactive 
contamination, [other portions of the sever] may also be contaminated; 
therefore, sediment samples will be collected [at .anholcs.K-6 d N-4 

or R-31 to confirm the presence or absence of any organic or radioactive 
contamination. 
sediment sample w i l l  be collected.] The samples will be [obtained] by 
lowering a jar or stainless steel sampling cup into the manholes and 
drawing the container across the bottom of the outfall to collect 

Since these manholes are located downstream 

[In addition, the sever outfall vi11 be located and one 

sediments that may have deposited out of the drainage system. 
process will be repeated until enough sample volume is obtained for 
analysis. 
for shipment to the laboratory. 

The 

[Each] sample will be transferred to a clean sample container 

Soil -- Subsurface soil samples will be taken from 15 borings at Site 
25, and 14 boring locations at Site 27 (see Figure 14-1). Forty-five 
soil samples will be collected at Site 25, and forty-two soil samples 
will be collected at Site 27. 
soil over 5 foot intervals to the top of the water table. The depth to 
water is approximately 15 feet at Sites 25 and 27, therefore it is 
anticipated that 3 samples vi11 be collected per borehole. 

Samples will be obtained by compositing 

All soil sampling activities vi11 be conducted in accordance with 
Section 6.6 of the GQAPP. All sampling equipment including augers, 
bowls, spoons and trowels will be decontaminated as specified in Section 
6.10 of the GQAPP between each soil sampling interval. 

Groundvater -- Five temporary shallow monitoring wells will be installed 
at Site 25 and three at Site 27. The tentative locations of the shallow 
monitoring wells can be found on Figure 14-1. Temporary stainless steel 
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SITE 25 

NO. of Analytical 
Hadiua Sa.mp1.s Duplicatas Total suit.. * b  

soil 45 2 47 A 

Grouadwat~r[~' 5 1 6 A 

TOTAL 50 3 53 

SITE 27 

NO. of Analytical 
Hodiur Saaplos Duplicatas Total Suit..' 

Soil 42 2 44 A 

1 4 A [dl Groundwator 

I 

Hodium lo. of Dupli- Trip liold Rinsato Preservative Analytical 
Saqlos cates blanksf Blanks Blanks Blanksg Total. Suit. a'C 
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ahalytical suit. dosignations aro as follows: 

A = Gross alpha, volatiio organic compounds, polynucloar aromatic hydrocarbons, phonols, 
p.8ticid.s and total Pas, tot81 rocovorablo hydrocarbons, wtals (total, unfiltorod), 
t a d  -1- 

[I# = Gross Alpha, -dim 226. Targot list (rcI.) m l a t i l o  organic coogorab. plp. 
xylomo u d  kotonas, TCL bmso/nmmtr~ u d  acid 08ttractmblo orqamic eo-, TCL 

rmfiltorodl u d  dimsold  Ii.o., millipom-filtorodl, cymmido, total  o r g d c  carbon, 
hrrtboss ( n t o r  d y ) ,  u d  alkclirity (-tor omly1.l 

pornticidom ud FQS, total  r.corrrabl0 bydrcarbou, TaI DDt.1. (total ti..., 

bSpocif ic constituonts OnCOmp88SOd by tho various chorical groups includod within analytical 
suit. A aro idontifiod in Tablos 9-1 through 9-4 of tho Wnoric Quality Assurance Projoct Plan. 

k i p  blanks w i l l  bo ur lmod  for TCL mlatilo organics only. 

g?rosorrat i~  blanks dll bo uuly~md for nZ m l a t i l o  organic -; total  rocovorablo 
hydrocarbop., total TCL n t a l o ,  u d  c y d d r . 1  
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monitoring wells will be installed in order to bracket the water table 
with 5 feet of 0.01-inch slotted screen. 

The [eight] temporary wells [and the two existing permanent vells (GH-2 

and GH-54)) will be [purged] and sampled in accordance with Section 6.8 
of the GQAPP. 
with GQAPP Section 6.10. 

Equipment decontamination will be conducted in accordance 

14.1.4. Hydrologic Assessment 
The hydrologic assessment will consist of a well-head elevation survey 
and water level measurements in the temporary monitoring wells and all 
existing nearby monitoring wells. 
assigned an elevation based on an established benchmark in the Site 25 
and Site 27 vicinities and all other well-head elevations will be 
referenced to this datum. 
using a steel tape calibrated to hundreths of a foot in order to 
delineate the prevailing shallow groundwater flow direction and 
horizontal hydraulic gradient. 

One of the well-heads will be 

Water levels will be precisely measured 

Hydrologic data gathered during the Phase I site characterization will 
be evaluated with respect to geophysical and analytical data to evaluate 
the potential for any lateral contamination migration, and to formulate 
a rational for placement of permanent monitoring wells during in Phases 
I1 and 111. 

14.2 Phase I1 - Characterization 

The primary objectives of the Phase I1 field investigation are as 
follows: 

0 

0 

To characterize the nature and magnitude of the f u l l  spectrum of 
potential site contaminants; 

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

Phase I1 investigation of each site will involve the collection of soil, 
sediment, and groundwater samples. Addttional permanent, shallow 
monitoring wells will be installed. 
if warranted by the results of Phase I efforts. 
aquifer testing will be performed. 

Air sampling will be conducted only 
In addition, limited 

The Phase I1 investigation of Sites 25 and 27 is proposed to involve the 
collection of soil, groundwater and sediment samples. Permanent shallow 
monitoring wells will be installed as required with respect to Phase I 
analytical data. 
installed and existing monitoring wells. 
if deemed appropriate based on Phase I analytical data. 
requirements for Phase I1 sampling can be found in Table 14-2. 

Limited aquifer testing will be performed on newly 
Air sampling will be conducted 

The analytical 

[During the Phase I1 investigation of Site 27, vhich is covered by RCRA 
requirements, at least one sample per contaminated medium will also be 

analy2ed for Appendix IX parameters (40 CWL, Part 264). These sarples 
will be collected from the area of highest contamination for each medium 
a p ~  determined during the Phase I investigation. 
sarples may be required depending 011 the extent of contamination 
detected. ] 

Additional Appendix IX 

114.2.1 Biota Sampling 
Thc need for formal biological sampling vi11 be based 011 the results of 
the Phase I habitatlbiota survey and analytical screening results. 
biological sampling is required, a separate biological sampling plan 
will be prepared which outlines sample locations, sampling 
methodologies, analytical parameters, etc.] 

If 
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TABLE 14-2 

SITE 25 

No. of Dupli- Trip Fiold Rinsate [Prosorvativm Analyt ica 1 
Medium samples -cates Blanksa Blanks Blank8 Blanksb] Total' sui to IC*dl 

Soil 25 3 2 [ 1 1  2 

Groundwater 3 1 1 1-1 1 

TOTAL 213 4 3 111 3 

111 34 A 
(10) C 

111 I401( 11 1 

SITS 27 

Analytical I No. of Dupli- Trip Field Rinsato [Prosorvativo 
t 

Medium ' Samples cat08 Blanksa Blanks Blanks Blanks ] Total suite IC v d l  
b 

soil 25 3 2 111 2 111 34 A 
(10) C 

Groundwater 131- 1 1 1ml 1 1-1 161 A 
(1) B 

Sediment 131 1 1 1ml 1 1m1 161 A 
(1) C 

TOTAL 31 5 4 111 4 111 1461 ( 1 2  I 

'Trip blanks will be analyzed for [Targot] Compound List (TCL) volatile organic compounds only. 

[ Prosorvativo blanks will bo analyrod for TCL volatilo orgsnic compounds, totml recoverablo 
hydrocarbons, total TCL rtals. and cyanid..] 

IclAnalytical suite designations are a5 follows: 

b 

A = Gross Alpha, Radium 226, TCL volatile organic compounds plus xyleno and ketones, TCL 
base/noutral and acid extractable organic compounds, TCL pesticides and PCBs, total 
recoverable hydrocarbons, TCL metals (total fi.e., unfiltered] and dissolved [i.o., 
millipore-filtered]), cyanide, total organic carbon, hardnoss (water only), and alkalinity 
(water only). 
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Tmblo 14-2 (Coat.) 

B I Total suspondod solids, total Kjoldahl aitrogon, anonia nitcopon, orthophosphato 
phosphorus, dissolvod oxygon (in tiold), 5-day biological oxygoa b u n d  ( B O D 5 ) ,  and chorical 
oxygon dorand ( C O D ) .  

C = pH, alkalinity, porcont roisturo, grain six., BTU contont, ash contont, total organic 
halogons, sulfur, ignitability, and cation oxchango capacity. 

‘dlspocific constituonts oacompassod by tho various chorical group. includod within tho 
abovo-listod analytical buitos aro idontifiod in Tablos 9-5 through 9-13 of tho Gonocic quality 
~nsuranco Projoct Plan. 

Tho nurbor of sarplos shown in paronthosos will bo analyxod for tho additional pararotors 
indicatod. 

IP - mot roquirod.) 

14-14 



t14.2.21 Soil Sampling 
The actual numbers and locations of soil samples will be determined 
based on the results of Phase I analysis. 
will be collected at each site. 
in Figure 14-2. 

depth intervals: 0 to 0.5 feet, 0.5 to 2.5 feet, then every 2.5 feet to 
the water table or to a maximum of 10 feet. 
feet will be sampled only if contamination is indicated during Phase I. 

A total of 25 soil samples 
Tentative sampling locations are shown 

Samples will be collected by compositing the following 

Intervals deeper than 10 

For the purpose of calculating sample numbers, the depth to the water 
table is assumed to be 15 feet at Sites 25 and 27. The total number of 
proposed samples and the analytical parameters are shown in Table 14-2. 
Samples will be conducted as outlined in 6.6.2 of the GQAPP. 

[14.2.3] 

The actual number and locations of shallow monitoring wells to be 
installed will be based on the analytical results of Phase I. 
wells will be installed both at Site 25 and at Site 27, to proposed depths of 25 
feet. All wells will be 
installed using the hollow stem auger drilling method as outlined in Section 
6.7.2 of the GQAPP. 
installed to a depth of 25 feet and will be constructed of 2-inch PVC with 10 
feet of 0.10-inch screen bracketing the water table. 
construction can be found in Section 6.7.3 of the GQAPP. 

Shallow Monitoring Well Installation and Development 

Three 

Tentative well locations are shown in Figure 14-2. 

All shallow monitoring wells are anticipated to be 

Details on well 

[Depending on the results obtained during Phase I, the delineation of the extent 
of shallow groundwater contamination may be possible during Phase I1 by the 
installation of a few monitoring wells in addition to the number proposed. 
and where possible and/or practical, additional monitoring wells will be 
installed during Phase I1 in order to expedite the overall investigation 
schedule.] 

When 

114.2.4) Groundwater Sampling 
Groundwater samples will be collected from all new shallow monitoring wells 
after well development. Samples will be collected as outlined in Sections 6.8 
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e 
and 6.10 of the GOAPP. 

groundwater from each well will be measured in the field. 

The temperature, pH, and specific conductance of the 

[14.2.5] Hydrologic Assessment 
A well head elevation survey will be conducted on each of the new monitoring 
wells as previously described in Section 14.1.4 of this work plan. 
will be measured in all new and existing wells 
groundwater flow and horizontal and vertical hydraulic gradients. 

Water levels 
to determine the shallow 

In addition, limited aquifer testing will be performed consisting of short-term 
specific capacity tests conducted during well development and/or slug testing. 
These tests are useful in deriving first estimates of aquifer hydraulic 
properties. Aquifer testing will be conducted in conjunction with well 
development to decrease the amount of potentially contaminated groundwater that 
must be disposed of. 
Hydrologic and analytical data will be used to evaluate the lateral migration of 
contaminants and plan the locations of deep wells, if needed, in subsequent 
phases of the site characterization. 

[14.2.6] Sediment Sampling . 

[Two] sediment samples [are] tentatively [proposed to] be collected [from 
manhole access locations to the sewer] at Site 27, as shown on Figure 14-2. 
[In addition, the sewer outfall will be located and one sediment sample will be 
collected. 
14.1.3.1 for the Phase I sediment samples.) 
can be found in Table 14-2. 

The sediment samples will be collected as described in Section 
A summary of analytical parameters 

[14.2.7] Air Sampling 
Formal air sampling will be performed in Phase I1 as deemed appropriate based on 
Phase I surface emission surveys [and particulate air sampling, and the Phase I 
shallow soil sampling.] 

14.3 Phase  I11 -- Extent Delineation 

Phase I11 tasks will be conducted based on the results of Phases I and 11. 
Although the earlier phases are intended to identify and characterize the areas 
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and contaminants of priaary concern, Phase I11 activities will be geared toward 
further delineation of horizontal and vertical extents of contamination. 

14.3.1 Soil Sampling 
Soil sampling will be conducted in conjunction with any new shallov, 
intermediate, or deep monitoring well installations. 

14.3.2 
Additional monitoring wells may be required to further delineate the horizontal 
extent of groundvater contamination. 

Shallow Monitoring Vel1 Installation and Developlent 

14.3.3 Intermediate and Deep Honitoring Vel1 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. The number of wells and their locations and 
depths are dependent upon Phase I and I1 findings. 

14.3.4 Grodvater Sarpling 
All wells installed in Phase I11 will be sampled, and the analytical 
requirements for the samples will be developed based on the results of 
previous phases.. Monitoring wells installed prior to Phase I11 will be 
resampled as required. 

14.3.5 Eydrologic Assessment 
All wells installed during Phase I11 will require a well head survey to 
obtain top of casing elevations. Uater level measurements will be made 
for all site monitoring vells and nearby surface water bodies. 
Horizontal and vertical hydraulic gradients will be determined. 
testing will be performed, as required, to determine aquifer physical 
characteristics. [On sites where contamination is found in the 
surficial zone during phases I and/or 11, the lov permeability zone will 
be further characterized during Phase I11 and any subsequent phases. It 
is intended that soil sample results, lithologic logs, isopach MPS, 
permeability testing, aquifer testing, etc., will be utilized as 

Aquifer 
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required to determine the lateral extent and/or continuity of the low 
permeability zone, as well as the degree to which hydraulic connection 
exists between the surficial zone and underlying main producing zone at 
each site.] 

14.3.6 Air Sampling 
The need for formal air sampling [during Phase 1111 and the techniques 
to be employed are dependent upon the findings of Phases I and 11. 

14.4 Phase IV - Bxtent Delineation 

The following tasks, if required, will be performed as a continuation in 
the effort of delineating the extent of contamination: 

Soil Sampling; 

Shallow Monitoring Well Installation and Development; 

Intermediate and Deep Monitoring Well Installation and 
Development; 

Groundwater Sampling; and 

Hydrologic Assessment 

14.5 Topographic Survey and Base Hap 
Following the completion of Phases I11 and IV, a topographic survey of 
the Site 1 area 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. 
of remedial planning and will 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 
drainage structures will be reflected on the base map as indicated on 

existing NAS Pensacola General Development and utilities maps, and/or as 
located during field investigations. 

The topographic base map will be developed for the requirements 
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14.6 Field Quality Assurance/Quality Control 

14.6.1 Documentation 
Field activities and sample management will entail certain strict 
documentation requirements as described in Section 7.0 of the GQAPP. 

14.6.2 Field WQC Samples 
Samples collected for laboratory analysis (both screening and 
non-screening) during all phases of fieldwork will require the 
preparation of field QA/QC samples as described in Section 6.12 of the 
GQAPP. The estimated numbers of required field QA/QC samples for Phases 
I and I1 are shown in Tables 14-1 and 14-2. 

14.7 Decontamination a d  Waste hmgement Procedures 

14.7.1 Decontamination Procedures 
All equipment decontamination procedures for Site 1 will be performed in 
accordance with Section 6.10 of the GQAPP. 

14.7.2 Waste knagement Procedures 
All water generated during monitoring well purging and development 
activities on Site 1 will be discharged onto the ground surface away 
from the well, or will be containerized, labeled, and moved to a storage 
area on NAS Pensacola, as directed by the Navy. 

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

Other investigation derived wastes, such as potentially contaminated 
clothing and disposable materials, will be containerized, labeled, and 
moved to a storage area on NAS Pensacola. 

r A. r P ?  
j y J 4 a 3 
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15. LABORATORY QUALITY ASSURANCWQUALITY CONTROL 

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

Laboratory QA/QC has been addressed both in the 

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

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

Two scenarios will be considered to assess the potential 

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

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

o 

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

E & E will calculate flow e 
E & E will utilize parameters 

To obtain a prediction of plume extent without remediation, E & E will 
illustrate organic and inorganic simulations for the current time and 
for one, five, and ten years into the future. Additional simulations 
will include different remedial pumping scenarios for both organic and 
inorganic contamination. E & E then will use information generated by 
these computer simulations for remedial alternative development. 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; FEMWATER, 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 I1 through IV are required in 
support of the treatability study. Characterization of samples in terms 
of parameters listed in Table 14-2, together with treatability tests, 
will provide the basic data required for the evaluation of physical, 
chemical, and biological remedial technologies. Some of the 
treatability tests that may be examined are incineration tests, 
solubility tests, soil leaching tests, and coagulation-flocculation jar 
tests. 
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18. BASELINE RISK 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 (FS) for remedial actions. The baseline risk 
assessment will provide an evaluation of the potential threat to human 
health and the environment in the absence of any remedial action, by 
providing the basis for determining whether or not remedial action is 
necessary and the justification for performing any remedial actions. 

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

e 

The complexity of the site will determine the 

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

18.1 Contaminant Identification 
The main purpose of this step is to screen available information on the 
hazardous wastes present at the site and to identify contaminants of 0 
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concexn to focus on in subsequent efforts in the risk assessment 
process. 
"indicator chemicals" to represent the most toxic, persistent, and/or 
mobile substances among those identified that are most likely to 
contribute significantly to the overall risk posed by the site. 
Sometimes this indicator chemical can be selected to represent a "class" 
of chemicals (e.g., trichloroethylene to represent all volatiles). 

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

18.2 Exposure Assessment 
In this subtask, actual or potential pathways are identified, 
populations potentially exposed are characterized, and the extent of 
exposure is determined. 
helps to conceptualize the migration of contaminants from an existing 
source to an existing or potential point of contact. 
pathway may be viewed as identifying four elements: 

Identification of potential exposure pathways 

An exposure 

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

2) An environmental transport medium (e.g., air, ground water, 
biota) ; 

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

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

The purpose of this analysis is to provide decision makers with an 
understanding of both the current risks and potential future risks if no 
action is taken. Therefore, as part of this evaluation a reasonable 
maximum exposure scenario should be developed, which 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 integrate the 
information and develop a qualitative and/or quantitative estimate of 
the expected exposure levels resulting from the actual or potential 
release of contaminants from the site. 
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18.3 Toxicity Assessment 
This step considers: 
effects associated with contaminant exposure; (2) the relationship 
between the magnitude of exposure(s) and the adverse effects; and (3) 
related uncertainties such as the evidence for a chemical’s potential 
carcinogenicity in humans. 
existing toxicity information and rarely involves the development of new 
data on toxicity or dose-response relationships. 

(1) the types of adverse human or environmental 

Typically this process relies heavily on 

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

By integrating 

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

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

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

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

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

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

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

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

The 

[It should be empbsiaed that all the tasks conducted as part of the 
baseline risk assessment vi11 be performed on an interactive basis 
betveen the various disciplines required (i.e., hydrgeologists, 
chemists, risk assessors, etc.), the Navy, and the rerieving regulatory 
agencies (i.e., FDBU and BPA) and that the goal of these tasks is to 
produce appropriate, sufficient, and high quality data to complete the 
baseline risk assessrent.] 
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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. 
anticipated that if contamination of some degree is identified on-site, 
the general approach described below will be followed. 

However, it is 

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

E & E will prepare a qualitative and quantitative 

@ 

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

In the process of screening 

E & E then will identify 

criteria and E & E ' s  engineering judgment. 

0 
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19.2 
During the assessment process, E i E will consider the relative 
applicability of each technology. 
environmental, institutional, and public health impacts, and technical 
feasibility will be applied. 
technologies will be provided for each general response action. 
summary will include comments as appropriate concerning the reliability 
and implementability of the technology. 

Assessrent of Applicable R d i a l  Technologies 

In addition, criteria such as 

A discussion of the applicable 
The 

19.3 Risk Assessment 
Based on the results of the baseline risk assessment conducted during 
the Remedial Activities Investigation, E C E will perform a detailed 
risk analysis to determine the acceptable levels of risk. This will 
allow the Navy to balance the increase in costs associated with each 
alternative against gains in safety. The risk analysis will include 
consideration of site contaminant toxicity, transport mechanisms, 
persistence in the environment, and impacts on huaan health and the 
environment. 

19.4 Development and Evaluation of Beredial Action Alternatives 
During the preceding task, remedial technologies will be assessed 
independently without 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 assembly and evaluation of the 
alternatives, criteria including technical feasibility, environmental 
and public health, institutional impacts, and comparative costs will be 
considered. 

19.5 
During this task, E & E will select a single remedial action alternative 
for the remediation of the site. 

preceding task will be compared using technical, environmental, and 
economic criteria. 
environmental effects, technical aspects, the extent to which 
alternatives comply with ARARs, community effects, and other factors, 
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Selection of Recommended Remedial Action Alternatives 

The alternatives assembled during the 

E C E will consider present worth of total costs, 
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when comparing alternatives. 
uniformly to each alternative along with any additional criteria that 
may result from the Navy project coordination. 
selection of the chosen alternative by means of a statement of the 
relative advantages of the alternative over the other alternatives 
considered. 

E & E will apply these evaluation criteria 

E & E will discuss the 

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

[Following the Phase I 
Report and Recommendat 

investigation, E C E will prepare a 
o m  for each site. The purpose of 

Phase I Data 
his report is 

to summarize briefly the findings of Phase I and provide recommendations 
for the Phase I1 investigation; the Phase I interim report will not be a 

formal report. 
investigation process, formal reports will be generated only when little 
or no additional assessment work appears to be required.) Following the 
Phase I interim report, the work plans for the Phase I1 work will be 
updated accordingly. 
further action is warranted, a formal Phase I1 report will be produced. 
Eowever, if the Phase I1 results indicate that additional investigation 
is required, the Phase I1 report will be produced as the Phase I1 
Interim Data Report and Recommendations and.will only briefly summarize 
the Phase I1 results and provide recommendations for the Phase I11 
investigation. 
document. Following production of the Phase I1 interim report, the work 
plans for the Phase I11 work will be updated.] 

(In general, during the proposed multi-phase 

If the results of Phase I1 indicate that no 

Thus, the Phase I1 interim report will not be a formal 

E C E will prepare a 90% draft [for each of the above-described] 
reports, [which] summarizes the activities and results [of the 

inves’tigation tasks performed.] Upon receipt of comments [from] the 
Navy concerning the 90% draft reports, E & E will prepare a draft final 
report for the Navy and the Technical Review Committee (TRC) review. 
The TRC review comments will 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 w i l l  

interim remedtal measures necessary to protect against continued 

20-1 
[Bold items enclosed in brackets denote changes from original text] 



conditions at the site(s). Information used in analyses, but 
supplemental to the analytical results, w i l l  be provided in a series of 
appendices. 

Monthly progress reports during all field activities will be submitted 
to keep the Navy apprised of fieldwork status and site conditions. 
Current and planned activities as well as cost tracking vi11 be 
provided. 
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21. DOCUHENT REVISION 

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

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

This process includes preparation of bi-weekly project 

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

[Figures 23-1, 23-2, 23-3, and 23-4 show 

phases I, 11, 111, and IV, respectively. 
for Phase I1 and beyond are dependent on 

phases, the project  schedules for  phases 

the project  schedules f o r  
Given that the scopes of work 

the  r e s u l t s  of the preceding 

11, 111, and IV are tentat ive .  

I n  addit ion,  the  length of time between phases is subject  to the 

schedule in the Federal Facilities Agreement S i t e  Hanagement Plan 
(FFASHP). The schedule in the  FFASHP vi11 be updated yearly. 
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Utililios Survoy 

Sur lace Emissions Survey 

Radiation Survey 

HabilaVSiola Survoy 

Geophysical Survoy 

Dala Analysis 

SoU Sampling 

TempOrary Well Installation 
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PHASE II TASKS 
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Soil Sampling 

Monitoring Well Installalion 

Groundwator Sampling 

Hydrologic Assessment 

Sediment Sampling 
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Laboratory Analysis 

Phase II Report1 

Baseline Risk Assessment: 
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PHASE IV TASKS 1 

Mobilization 

Soil Sampling 

Monitoring Wolllr,stalialion 

Groundwator Sampling 

Hydrologic Assessment 

Laboratory Analysis 

Phase IV Report 2 

" 3 
Basollne Risk Assossmont: 

E)(posure Assessment 

Contaminantldentilication 

To)(icily Assessment 

Risk Charactorization 

1 As Required BiJsod on 
Phaso 111 Rosults 
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3 Conlinuod From Phase 111 as 
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Phase 111 Results 
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1 
5 2 2  I 

ocology and onvironmont, inc. I 
I 

S I T S  S A r S l ' Y  P L A l l  I 
I 

Vorsion 988 

Projoct Titlo: Sit. 25 - Radium Spill Aroa Project No.: UHllO2 

TDD/Pan No.: 

Project Hanagor: John Barksdalo Projoct Dir.: Rick Rudy 

Location(s): 

Proparod by: nary Hillor Dato Propared: 4-28-89 

Approval by: Jackie Gillings hilzL% Dato Approvod: 5- ( 1 -  g? 
Sit. Safoty Officor Reviow: 

Scopo/Objoctivo of work: 

torporary well installation and groundwator sampling. 

Proposod Dato of Fiold Activitios: August 1989 

Background Info: Comploto: [ 1 Preliminary (NO analytical I X I 

Radium Spill Area in unknown location directly oast of Building 780 

Dato Roviewod: 

Piold Scrooning will includo physical survoys, radiation sucvoys, soil sampling, 

data available) 

Ovorall Physical Hazard e 
Radioactive Hazard 

Sorious [ 1 
LOW [ X I  

Sorious [ 1 
LOW 1 1  

Sorious [ 1 
LOW I 1  

Hodorato [ 1 
Unknown [ 1 

Moderate I X 1 
Unknown [ I 

Hodorato I 1 
Unknown [ X I 

B. SITE/UASTE CRARACTERISTICS 
waste Type(s): 

Liquid [ X I  solid [ X 1 Sludge I 1  Gasflapor [ 1 

Characteristic(8): 

Fla~amablo/ [ 1 
Ignitablo 

Volatilo I X 1 Corrosive [ 1 ACUt e ly I 1  
Toxic 

Erplosivo I 1 Roactive [ 1 Carcinogen [ 1 Radioactive* I X 1 

Othor: 

Physical Hazards: 

Overhead [ X 1 Confined' [ I Below 1 1  T c ip/P a 1 1 1 x 1  
spac. Grad. 

Puncturo [ X 1 Burn I 1 cut [ X I  Splash [ X I  

Noiso 1 x 1  Othor: Holicoptor dobris locatod in compound 1998, vehicular traffic 

*Requires complotion of additional form and spocial approval from tho Corporate Health/Safety group. Contact 
RSC or HO. 
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Sit. Ilistor?/Dmscription and Uausual Ioaturos (so8 Supl inq  Plan for dotailod doscription): 1n 1978 a corcodod 

dmm contaiminq radioactivo vasto broko opon on tho concroto m o o d  area osst of Building 700. 

roportod to havo boon cloanod up. 

Tho spill was 

Tho oxsct location of tho spill is not known. 

bC8tiOnS of Chomicalsflastos: 

adjacent to Buildinq 780 on tho oast. 

Estirtod V o l u w  of Choucals/wastos: 

Tho oxact lOC8tiOn is not known but is ropoctod to bo on tho paved aroa 

25 gallons Of radioactivo V8Sto from tho radium paint stripping 

site ~urrontly in operation Yo.: I x I No:  [ 1 

c. rrrunrmLaATIa 

List Raxards by Task (i..., drua sampling, drilling, otc.) and number them. (Task nurbors are cross-roforon~d 
in Soction D) 

Physical Wasard Evaluation: 
1) Physical S U ~ V O ~ S  - Autolabil. hazards: debris p i l ~ c o m p o ~ d  

21 Tolporary nonitorinq Woll Instmllation - Using portable drill rig: 
3) S o i l  Sampling - Using portablo drill rig: 
4 )  Decontamination Procedures - Usinq solvents. a Chemical Warard Evaluation: 

Compound PCL/lWA 

Bonzono 1.0 ppm 

Isopropyl Alcohol 400 ppm 

Nitric Acid 2 PPI 

Radionuclido Half -Li f 

RA-226 1620 yoars 

Route kut. 
of Exposuro symptoms 

~~~ - - ~ ~~ 

Drous., Hoad. 

corrosiv. 

Typo of Radiation1 Action kvol 
I 

alpha, gama > 2  m/hr 

1 
Odo r odo c I 

Throshold Description I 

0.3 - 1 PPI acrid 

Inhalation, I ,200 COB, i 
/_usoa, vomiting 1 1np.stion 

pos 8 i b l e  

I 

1 I 

loto: Comploto and attach a Hazard Evaluation Shoot for uajor known contaminant. 

(I) 
Pago 2 



D. S I T E S J V F R - P L M  

Site Control: Attach map, uso back of this pago, or skotch of sit. showing hot zone, contanination coduction, 
sono, otc. 

P o r i ~ t o r  identified? [yes] Site socured? I no 1 

- Work Areas Designated? [yes1 Zono(s) of contamination Idontifiod? I no 1 

Porsonnol Protoction (TLD badges roquired Lor a11 fiold porsonnol): 

Anticipatod Lovel of Protection (Cross-roforonco task nunbors to Soction CI: 

Type of Saaplo 
Contaainant of Intorost (area, personal) 

VOC'S Aroa 

A B C D 

Task 1 X 

Task 2 X 

Task 3 X 

Task 4 X 

(Expand if nocossary) 

Modifications: Modified love1 D with tyvock, nooprono glovos and boots, safoty glassos, APR availablo when 

lovol C upgrado is nocessary 

Monitoring Frequency of 
Equipment Sampling 

OVA Continuous 

Action'L.vols for EV8CUatiOn of Work Zono Pending Roassossment of Conditions: Seo Allowablo Radiation Doso 
Attachmont 

Explosivo Gams 

Radiation - Soil 

o Lovel D: O2 <19.5% or >252, oxplogive atmosphore >lo% LEL, organic vapors above background levels, 
particu1at.s > mg/m , other 

Area 02/Explosimeter Continuous 

A r m  Gaama Scintill. Survoy 

n 

ir 

I I I Radiation - Exposuro I Area I Micro-R-M I Continuous 1 
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PeraoMel Docon Protocol: 

will bo double bagged and drummod for disposal. 

followinq each day's field wrk. 

Docon Solution Ronitoring Procedurea, if Applicable: 

a C . 8  upwind Of the salrpling Zone. 

boot and glove waah - triaodiur phoaphate wash with clean water rinse. Zxpndables 

?fold pmraonnel will take a hygienic shower, off-site, 

0 Docontamination will k mr f o r n d  in a well-ventilated 

Special site EquipHnt. racilities, or Proceduros (Sanitary racilities and Lighting 
?lust M e t  29 Cra 1910.120): 

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

scanned for radioactivity am part of the d8COntaDin8tiOn proceduro. 

Sit. -try Proceduros and Spocial Conaiderations: 

fieldvork activities. Perroanel will exercise caution in the vicinity of Chevalier ?ield and along nearby 

roadways. If levals exeeding 5 aR/hr encountered team merbers will evacuate the sampling area, 

and contact the corporate health phyaics group to reassess the sit.. 

Personnol will b8 

E L E's 'Buddy System" will be employed at all times during 

Work Limitation. (ti- of day, woather conditions, etc.) and Heat/Cold Stresa Roquiremonts: 

All fieldwork activities will be perfotrud during dmylight hours. Team wrbers will tako breaks as necessary tc 

avoid heat atreas and replace fluid.. Cooling vest. may be used to prevent heat streas. 

Oener8l Spill Control, if applicable: M/A 

~~ ~ 

Inveatigation-Derived Haterial Disposal fi-e., expendables, decon waste, cuttings): 

A l l  fieldwork waate materials will be double bagged, drummed, labeled and transported to a designat8d 

location for final disposal by the Navy.  

Sarple Handling Procedures Including Protective Wear: 

During a11 handling of samples, all field team m o m b e i s  will wear surgical glores. 

S8Dple proservation with acids. 

Goggles will bo worn durinp 

Team nerber* Responaibility 

Team H ~ C S  to be determinod Team Loader 

Site Safety Officer/Sampler 

Geologist/Sampler 

'All entries into exclusion sone require buddy Systom US.. All E L E field staff participate in medical 
monitoring program and have completed applicable training per 29 C?R 1910.120. 
moots roquiremonts of 29 C?R 1910.134, and ARSI 288.2 (19801. 

Respiratory protection program 
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1. mlmmEmCz IIRORnATIW 

(Us. supplorontal shoots, if nocossary) 

WCAL IIIESOURCZS 

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

Ambulanco On Bas. - 904-452-4138, O f f  Bas. -- 911 
Hospital Erorgoncy Room 

Poison Control Contor 

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

riro Dopartaont 911 

Airport 

U . S .  Coast Guard Emorgoncy - 904-453-8178, Gonoral Information 904-453-8282 

IUS Disponsary - 904-452-2733, Baptist Hospital 904-434-4811 (Life Flight). 

L.boratory E C E ASC 1-716-631-0360 

rod. Exproas 1-800-238-5355 

Cliont Contact U.S. Navy South.cn Division, Enginoor-In-Charqo, 1-803-743-0574 

Sit0 Contact NAS Ponsacola Enviromental Coordinator, W. Dowayno Ray -- 904-452-4515 
*Baptist Hospital is preparod to handle radioactively contaminatod porsonnol. 

Sit. Erorgoncy Evacuation Alarm Mothod N/A 

'Vator Supply Sourco On-sit. 

Tolophono Location, Nuabor To bo dotorminod on-site 

Collular Phon., if availablo N/A 

Radio 

Othor On-sit. warohouso number to bo dotorminod 

EXERGEECY CORACTS 

1. 

2. 

3. 

4 .  

Dr. Raynond Harbison (Univ. of Florida) ................. (501) 221-0465 or (904) 462-3277, 3281 
Alachua. Florida (501) 370-8263 (24 hours) 

Ecology and Environmont, Inc., Safoty Diroctor 
Paul Jonrairo ........................................... (716) 684-8060 (office) 

(7161 655-1260 (home) 

Rogional O f f i o  Contact ...................... M-Millor .... 656-2854 (homo) 

877-1978 (office) 

Ottico ~n.gor ................................ R.Rudy ...... 893-7245 (home) 
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~ 

1. 

2.  

3 .  

rrmm- 

Twnty-four hour answoring soroico: (501) 370-8263 

What to roport: 

- Stat.: .this is an omrgoncy." 

- Your nam, rogion, and sit.. 

- Tolophono numbor to roach you. 

- Your location. 

- N a n  of person injured or oxposrd 

- Naturo of owrgoncy. 

- Action takon. 

A toxicologist, (Drs. -pond Ilarbison or associato) will contact you. 
anrworing rorvico. 

Ropeat tho information given to tho 

If a toxicologist does not roturn your call within 15 rinutos, call tho following potsons in ordor until 
contact is ndo: 

a. 24 boar botlino - (716) 604-8940 
b. Corporato Safety Diroctor - Paul Jonuiro  - h o w  I (716) 655-1260 
c. Assistant Corp. Safety Officer - Stoven Shorran - horn # (716) 688-0004 

m m n o m r s  

(m: Field Toam llut ltror Routotn) Prior to Start of mrk) 

Directions to hospital (includo u p )  

mas Dispn8uy - rollow Hurray Road south to Illyson Avonuo. 

it's intorsoction with Turner Stroot. 

intorarction of Cllyson Avonuo and Turnor Stroot, in Building 625-A. 

Turn right onto Ellpnon Avonuo and cmtinuo tc 

Tho BAS Dispensary is locatod on tho northvost cornor of tho 

b.ptint Ik.pit.1 - Take Duncan Road ( N a v y  Blvd.) north to oxit tho bas.. 

to tho mast. Follow N a v y  Blvd./Rwy . 98 mast approx. 3ri to Pace Blvd. Turn loft (north) on Pace Blvd. and 

procood approx. lmi to Corvantos St. (Hwy. 9 0 ) .  Turn right on Corvantos/Ruy. 90 and follow this road for about 

8 blocks and turn loft (north) onto E stroot. 

Navy Blvd. bocoros WIY 98 and curvos 

Tho hospital is about 6 blocks north on tho loft. 

E-rgoncy Egross Routes to Got Off-Sit. Ewrgoncy *gross routes will bo located if omorgoncy oxit routes bocomo 

blocked by construction, otc. 
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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 

* Make sure the site, platforms and walkways are free of 

lines and do not operate rig within 15 feet of overhead lines. 

cbstructions. 

* 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 r i g  equipment prior to starting work. Repair or re- 
place faulty and worn items. 

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

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

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

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. 



ECOLOGY AND ENVIRONMENT, INC., 
' STANbARD OPERATING PROCEDURES FOR 

EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITORI ' iC  

Fleld operat lons during the  summer months can c rea te  a v a r i e t y  of haz- 
8rdr to t h e  employee. Heat cramps, hea t  exhaust lon, and  heat  s t roke  
can  be exper ienced and,  I f  not remedled, can th rea ten  l l f e  o r  ' lea l th .  
Therefore, It is lmportant t h a t  a l l  employees b e  able to recognize 
symptoms of these condi t ions and  b e  capable of a r r e s t i n g  the  prob lem 
as quickly as possible. 

THE EFFECTS OF HEAT 

r 

A s  the r e s u l t  of normal ox ida t ion  processes w i t h i n  t he  body, II p r e-  
d lc tab le  amount of hea t  I s  generated. I f  the heat  Is l i be ra ted  as It 
I s  formed, there la no change In body temperature. I f  t h e  neat  1s 
l i be ra ted  more rap ld ly ,  the body cools to a point at  w h i c h  the p roduc-  
tion of heat  1s accelerated and  t he  excess is avai lable t o  bririg the - 
body temperature back t o  normal. 

I n te r f e rence  w i t h  t he  el iminat ion of hea t  leads t o  i t s  accumulation 
and  t hus  t o  t h e  elevat ion o f  b o d y  temperature. A s  a resu l t ,  thc p e r-  
son Is s i l d  to have  a fever .  When such  a cond i t ion  exists,  ~ b .  pro-  
duces a vicious cycle in w h i c h  crrtaln body processes speed t17# and 
generate addi t ional  heat. T h e n  the body must el iminate no t  orb;;' the 
normal but also t h e  addl t lonal  quant i t ies  of heat. 

Heat p roduced  w i t h i n  t h e  body 1s b r o u g h t  t o  t h e  sur face l a rge l y  by the  
bloodstream a n d  escapes t o  t he  cooler su r round ings  b y  conduct..-.ir and 
radlation. I f  a i r  movement o r  a breeze s t r i kes  t he  body. ac'rillional 
heat IS lost by convsctlon. However, w h e n  the tempera ture  of t b *  s u r -  
r o u n d l n g  a l r  becomes equal  to o r  r lscs above t h a t  of t h e  b o d y ,  a l l  of 
t he  heat must  b e  lost  b y  vapor izat ion o f  the mo is tu re  o r  swe i  c f rom 
the  sk i n  surface. A s  t h e  a i r  becomes more humid  (conta ins mor-? mois- 
ture] ,  vapor izat ion from the sk in slows down. Thus,  on a d a y  w 7en the  
temperature Is 95 to  1009F, wit11 Irigli hum id i t y  and  l i t t l e  i r  no 
breeze, condit lons a re  ideal f o r  the  re ten t lon  o f  heat w i t l i l  I t he  
body. I t  1s on such a day or, more commonly, a succession nf such  
days ( a  heat wave) t h a t  medical emergencies due  t o  heat are I:, ely to  
occur.  Such emergencies a re  classi f ied in th ree  categor ies.  heat 
cramps, heat  exhaust lon, a n d  heat stroke. 

HEAT CRAMPS 

Heat cramps usua l l y  a f fect  people who work in ho t  environmei ' rs and 
pe rsp i re  a great  deal. Loss of salt f rom the body causes v e r y  c d n f u l  
cramps of the l eg  and abdominal muscles. Heat cramps also may rr!sul t  
from drinking iced water or o ther  drinks e i ther  too q u i c k l y  o r  in too 
la rge  a quan t i t y .  

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

1 



0 Musclr cramps In legs and abdomen, 

a P d n  accompanying the cramps, 

0 Faintness, and 

0 Profuse perspiration. 

Heat C r a m  Emem- Care. Remove the pat ient  to a cool place. 
him sips d l iqu ids such as "Catoradc" or Its equivalent. 
ua l  pressure b the cramped muscle. 
if there b m y  indicatlom of a more serious problem. 

Give 
App ly  mn- 

Remove the pat len t  to a hospltal 

HEAT EXHAUSTlON 

Heat e x h a u r t k n  occurs In Indlvlduals working In hot environments. dnd 
may ba assatl8ted w i t h  heat cramps. Heat axhrust lon Is caused by the 
pOOlhg of blood in the vessels of the skln. The  heat Is t ransported 
from me Interlor of the body to the surface by the blood. The blood 
vessels in the sk in  become dtlated and a large mount of blood Is 
pooled'ln the skin. This condltlon, p lus  the blood pooled in the 
lower extrernitles when an Indiv idual  is in an uprlght posltion, may 
lead h, an inadequate r e t u r n  of blood to the hear t  and eventual ly b, 
physlcal  collapse. 

Heat Exhaustfor, Synmtoars. The symptoms of heat exhaustion are: 

Weak pulse: 

0 Rapid and usually shallow breathing; 

0 Generalized weakness; 

0 Pale, clammy skin; 

0 Profuse parspirat ion; 

0 Dlzrlness; 

0 Unconsciousness; and 

0 Appearance of hav lng fainted (the patlen't responds to the 
same treatment administered in cases of fainting). 

Heat Exhaustion Emeraencv Gra. Remove the pat ient  b a cool olace 
and remove as much c loth ing as possible. . Administer cool water, 
*Catoradc,* or  I t s  equivalent. i f  p o s s i ~ k ,  fan the pat lent  cotltin- 
Udly to remove heat by convection, but do not al low chilling or cver- 
cooling. Treat  the pat ient  for shock, a n d  remove him to a medical 
facll l ty if there is any indication o f  a more serious problem. 

HEAT STROKE 

Heat st roke is a profound disturbance of the heat- regulating mccha- 
nism, associated w i t h  high fever and  collapse. Sometimes this coridl- 
t i O n  results in convulsions, unconsciousness, and even death. D i rec t  
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exposure  to sun, poor a i r  c l rcu la t lon,  poor physical condl t ion,  and  
advanced age (over 40) bea r  d l r ec t l y  on t h e  tendency t o  heat  s t roke.  
I t  Is a ser1ou.s t h rea t  to l i f e  a n d  car r ies  a 20% mor ta l i t y  ,*ate. 
Alcohol ICs are ex t rcmel y s us  ccp  t I b le. 

Heat Stroke Symptoms. The symptoms of heat  stroke are: 

a Sudden onset; 

0 Dry, hot, and flushed skin; 

0 Ollated pup i l s ;  

0 E a r l y  loss of consciousness; 

Full a n d  f as t  pulse; . - . ..  .-A_-- 

0 B r e a t h i n g  deep a t  f i r s t ,  l a te r  shallow a n d  even  almost 
absent; 

e Muscle twi tch ing,  g r o w i n g  into convulsions; a n d  

0 Body temperature reach ing  105 to 106OF o r  h igher .  

Hm8t Stroke Emerqency Care. Remember t h a t  t h i s  Is  a t r u e  emerge'Icy. 
T ran rpo r ta t l on  to a m e d i c a l  facllity should not be delayed. Remove 
t h e  pbtlent to a cool env i ronment - if possible, and  remove as much 
clothlng as possible. Assu re  an  open airway. Reduce b o d y  t e m p e r a \ u r t  
prompt ly- - preferab ly  b y  w rapp ing  in a wet sheet or else by. d o u s i n g  the  
body w i t h  water. i f  co ld  packs a r c  available, place them u n d e r  t he  
arms, a round t h e  'neck, a t  the  ankles, o r  at any p lace where  t!lood 
vessels t h a t  Ife close t o  t he  s k i n  can b e  cooled. Pro tec t  t he  pa t i en t  
f rom Injury during convulslons, especial ly f rom tongue biting. 

AVOIDANCE OF HEAT-RELATED EMERGENCIES 

Please note that ,  In t he  case of heat  cramps o r  heat exhau*;;ion, 
"Gatorade" or  I t s  equiva lent  i s  suggested as p a r t  o f  the trear inent 
regime. T h e  reason f o r  t h i s  t y p e  of  liquid re f reshment  is  t ha t  .;uch 
beverages w i l l  r e t u r n  much-needed e lect ro ly tes to  the  system. 'N!tkout 
these electrolytes,  body  systems cannot func t ion  p rope r l y ,  t h  eby 
Increas ing the  represented hea l th  hazard. Therefore,  when pe r5  :,nnel 
ate  w o i k l n g  In s i tuat ions where t he  ambient temperatures and  h u r i i d i t y  
a re  high--and especial ly In si tuat ions where p ro tec t ion  Leve ls  A B, 
a n d  C are requi red- - the si te safety  o f f i ce r  must: 

Assure  tha t  a l l  employees drink p l e n t y  o f  f l u i ds  ( "Cato r -  
ade" or  i t s  equiva lent ) :  

0 Assure  that  f requent  b reaks  a re  scheduled so overhea t ing  
does not occur; a n d  

0 Revise work  schedules, when necessary, to take  a d v a n -  
tage o f  the cooler p a r t s  of the  day [i.e., 5:OO a.m. to 
1:00 p.m., a n d  6:OO p.m. to n i gh t f a l l ) .  
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If protect ive clothing must be worn, especlally Levels A a n d  B ,  the 
suggested guidelines for amblerr t temperature r i d  maxlmum wearlng t h e  
per excurslon are: 

Maxlmum Wearing T i m t  
Ambient Temoerature [OF) Der Excurs ion (Minutes) 

Above 90 1s 

as to 90 

00 to 8S 

30 

60 

70 to'b0 90 

60 to 70 

SO to 60 
. 120 

180 

One method d measurlng the effectlvcness d cmployeed rest-recovery 
reglme 1s by monltoring the heart rate. The "Brouha guideline" I s  m e  
such method: 

0 Dur lng  a three-minute period, aunt the pulse ra te  for the - last 30 seconds of the f i r s t  minute, the 30 seconds 
of the second minute. and the E 30 seconds of the third 
mlnu te. 

0 Double the aunt. 

If  the recovery pulse ra te  during the last 30 seconds of the 1 . 1  st 
minute h at 110 beats lmlnute or k s s  and the deceleration between :lie 
f lrst, second, and thlrd mlnuter is a t  k a r t  10 beatslrnlnute, ',he 
work-recovery regime is sclrrptshk. I f  t!w employee's r a te  Is abl'va 
that specifled. a longer rest per iod is required, accompanied b ;  a n  
Increased intake of fluids. 
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Mdlinckrodt provides the inlonnrtioneont.ind herein In good faith but 
maker no representation Y to its comprehenjiveneu or accuracy. 
Indi\ldual, receiving this information must exerc&e their independent 
judgment in determining ita appmpriatenees for a particular purpose. 

Mdllnckrodt make no rrpresrntallonh or warnntlm. elfher .I 
lmpllcd. of merchmUblllty. ntnar for a particular purpov w l l h ~ ~  1. 
thr Information set forth herein or lo thr product to whkh the Infonnatioa 
refem. Accordinsly. Malllnckrodt will no( be rnponriblr for dam.* 
rraultin8 rrom oIr d o r  rrllancc upon chis Information. 

Mallinclrrodt. Inc.. Science Products Division. P.O. BO% 5t. Puis, KY 43061. 

or Mallinekrodt 
Material Safety Data 
Emergency Phone Number: 314-982-5000 

ISOPROPYL ALCOHOL 
PRODUCT' IDENTIFICATION; 
Synonymr: ?-propanol; sa-propyl alcohol; isopropanol 

Formula CAS No.: 674M 

Molecular Weight: 60.10 

Chemical Formula: (CH3)2 CHOH 

Hamdour Ingredients: Not applicable. 

PRECAUTIONARY MEASURES 
Wa\ lSC!  FL4.W.HABI.E UQLID. HARWFIR. IF 
SWALLOWED OR IMIALED. AFFECTS C E W  NERVOUS 
SYSTLW. CICSES immox. 
Keep away from hu t ,  spark and flame. 
Keep container closed. 
Use with adequate ventilation. 
Amid breathing vapor. 
Wash thoroughly after handling. 
Amid contact with eyes, skin and clothing. 

EMERGENCY/FTRST AID 

If sarilllwd, give water to drink. Induce vomiting if medical help 
is not immediately available. Never giyc anything by mouth to an 
unconscious person. If inhaled, remove to fresh air. If not 
breathing, give artificial respiration. If breathing is difficult. 
give oxygen. In case of contact. immediately flush skin or eyes 
with plentyof water for at least l5 minutes. In all cases call a 
phyrician. 
SEE SECTION 5. 

DOT Hazard Class: Flammable Liquid 

SECTION 1 Phvslwl D a h  

Appearance: Clear, coloderc liquid. 

Odor: Rubbing alcohol. 

Solubiliy. Infinite in water. 
Boiling Point: 8 2 C  (1WF). 
Melting Point: -8TC (-128.F). 
Specific gravity: 0.B 
Vapor Density [Airll): 21 
Vapor Pressure (mm Hg): 33 Q 20'C (WF) 
Evaporation Rate: (n-BUAC = 1) 2.83 

SECTION 2 

Fire: 
Flammable Liquid 
flashpoint: 12T (53-F). (closed cup). 
Autoignition tempcraturc: 3WC (75WF). 
Flammable limits in air, % by volume: 

Fire and Exuloslon lnformatiorl  

lek 2.q uel: 12.0. 

SEmON 3 Reactlvltv Data 

Stabi l i ty  
Stable under ordinay mnditions of UK and storage. H u t  and 
sunlight can contribute to instability. 

Hazardous Decomposition Products: 
Toxic gases and npon such as calban monoxide may be rcluced in 
a fire involving iropropyl alcohol. 

Hazardous Polymerizatloo: 
Will not occur. 

Incompatibilities: 
Heat, flame, strong oxidien, acetadehyde, chlorine, ethylene 
oxide, hydrogen-palladium combination, hydrogen peroxide-sulfuric 
acid combination, potassium tert-butoxide, hypoch lom acid, 
isocyanates, nitroform, phosgene, oleum and perchloric acid. 

SECTION 4 Leak/SDlll Dlsmsal lnformatlori 

Remow all sourca of ignition. Ventilate area of leak or 
spill. Clean-up personnel require protect& clothing and 
respiratory protection from vrpon Small spills may be 
absorbed on paper toarcb and evaponted in a fume h,,,,& 4 l O w  
enough time for f u m a  to clear h o d ,  thea ignite papcr in a 

Explosion: 
Above flash point, vaporair mixtures act expl~sivc within 
flammable limits noted above. Contact with strong oxidizers may 
cause fire or explosion. 

Fire Extinguishing Media: 
Water spray, dry chemical, alcohol foam, or carbon dioxide. 
Water spray may be used to keep fire exposed containers ml. 

Special Information: 
In the event of a fire, wear full protective clothing and 
MOSH-approved self-contained breathing apparatus with full 
facepiece operated in the pressure demand or other p o s i t k  
pressure mode. Water may be used to flush spills away from 
exposures and to dilute spills to non-flammable mixtures. Vapc 
can flow along surfaces to distant ignition IOUCCC and flash 
back. 

suitable tootion a m y  from combustible m&ak Contain and 
rtcovcr liquid for reclamation d e n  possible. Larger spills, 
and lot sizes can be collected as hwrdour  wu te  and atomized * 

in a suitable RCRA approvcd combustion chamber, or absorbed 
with vermiculite, dry sand, earth or similar material for 
dispodal as hazardous waste in a RCRA appmved facility. 

Ensure compliance with local, state and federal regulations. 

. 

' 

NFPA Ratings: Health: 1 Flammability 3 Reactivity 0 

Effective Date: 07-U-87 Supersedes 09-U-85 ISOPROPYL ALCOHOL I 



Effective Date: 07-13-87 Superseder 09-13-85 iwrKur x L U L u n w L  

Inbrlrtlon: 
May cause irritation of the nosc and throat. Exporum to hi& 
concentrations has a narcotic effect, producing sjmptoms of 
drourinuc, headache, staggering, unconsciousness and possibly 
death. 

Ingestion: 
May cause dm-sineu, unconsciousneu, and death. 
Gastmintcstinal pin, cnmpc, nausea, vomiting, and diarrhea may 
also result. The single lethal dose fora human adult - about Is0 
mls (SAX SLah Edition). 

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

Eye Contact: 
Vapors may irr i tate the eyes. Splashu may cause severe 
irritation. pouiblc corneal burns and e p  damage. 

Chronic Exposure: 
Prolonged contact with skin may cause mild imtation, dying, 
cncking, or contact dermatitis may denlop. 

Aggmvation of  Pm-cxlrtlng Coodtlons: 
Petsons *ith preexisting skin dirorden or eye problems or 
impaired respintory function may be more susceptible to the 
effects of the substance. 

8. FIRSTAID 

Inhalation: 
Remove to fresh air. If not breathing, give artificial 
respintion. 11 breathing I8 difficult, gin o w n .  C I U  a 
physician. 

Ingestion: 
Givc water to drink. Induce vomiting if medical help not is 
immediately available. Never give anphing by mouth to an 
unconscious pcnon. Get medical attention immediately. 

Skh Expasun: 
Remove any contaminated clothing. Wash skin with soap or mild 
detergent and n t e r  for at least 1s minuter Get medical 
attention i f  irritation dmlop or penius. 

Eye Exporum: 
Wash eyes with plenty of water for at least 1J minutes, lifting 
lowcr and upper eyelid# occasionally. Get medical attention 
immediately. 

C. TOXICITY D m  (RTECS, 1982) 

On1 nt LDU): uw) mr/lrt Skin nbbit LDM: 13 
-fig. Inhrlatba tat WO: 160a) ppm/UH. Mutation nfcrcncer 
cited Aquatic Tordcity rating 'IIm96: 1ooO.10 ppm. 

~ i r b o r n o  Exposun Umltm 
-OSHA Permissiblo Expotun Limit (PEL): 
400 ppm P A ) .  
-ACGIH Threshold Limit Value pv): 
400 ppm PW; ppm (SIX). 

Ventilation System: 
A system of local and/or general exhaust & reammended to keep 
employee expaurn bckw the Airborne Epxure Limlu b l  
exhaust ventilation is genenlly prefamd bemufa It an contrd 
the emissions d the contaminant at ita source, preventing 
dispcnion d i t  into the general work a m .  P l u ~  refer to the 
ACGIH document, 'Industrial Ventilation, A Manual of 
Recommended Pncticu', mat  recent edition, for details. 

Personal Resplmton: (NIOSH Approved) 
If the "LV is exceeded a full facepiece chemical cartridge 
respintor maybe worn, in genenl, up to the muimum use 
conccntntion specified by the respintor supplier. Alternatkly, 
a supplied air full facepiece respintor or aidincd hood may b. 
worn. 

sun Protwtloa: 
Wear impcdous protecthe dothine including boots, gloves, lab 
coat, apron or ccrvanlls to prevent skin contact. 

Eye Rotedon: 
Use chemical safety go@a and/or a full faca shield where 
rpluhing is pariblc.Contrt lcnsu should not be yom *hen 
wonting d l h  lhir mrterial 
qukkdmnch fadlitlea in *lo& arm. 

M8intah ap wub fountain a d  

Protect againat phyrk.l & m a p  Store In a cod, dry 
well-vontilated loution, a n y  from my a r u  whrm the flm h w d  
may k acute. Outside or detached stomp & prefed.  Septate 
from odding materials. Containen should be bondcd;nd poundrd 
for tnnrfen to avoid satk sparks. Stomp and UII areu should 
be No Smoklng a m .  Usa non-sparking t y p  tods and equipment. 

... 



Mallekrodt 
Materlal Safety Data 

NITRIC ACID, 70% 
PRODUCT ID ENTIFI CATION; 
Synonyms: Aqua Fortic; Azotic Acid; Nitric Acid 70% 

Formula CAS No.: 7697-31-2 

Molecular Weight: 63.00 

Chemical Formula: HNO3 

Hazardous Ingredients Not Applicable 

PRECAUTlONARY MEASURES 
DAYCER! STROtiC OXlDlZER COhTACe WlTH 
OTHER .MATEMA& MAY CAUSE FlRe 
CORROSI\-L UQLID AX0 MIST ClrUSE SEVERE BUWS TO A l l ,  
BOOY nssm .MAY BE FATAL if SWAUOIVTD. H U L W ~ X  IF 
ISHALfD. IS i iMA~ON MAY CAUSE LUNG DAMACE 

Do not get in eyes, on skin. or on clothing. 
A 4 5  3%athing mist. 
Use only prith adequate ventilation. 
Wash thoroughly after handling. 
Keep from contact with clothing and other combustible materials. 
Do not store near combusrible materials. 
Store in a tightly closcd container. 
Remmc and wash contaminated clothing promptly. 
This substance is classified as a POISON under the Federal Caustic 
Poison Act. 

EMERGENCY/FIRST AID 

In case of contact, immediately flush skin or eyes with plenty Ot 
water for at  Iwt IJ minuter If mllowcd, DO NOT IrYDUCE 
VOXfmSG! Give large quantities of water or milk i f  available. 
Never give anrhing by mouth to an unconscious person. If inhaled, 
remove to fresh air. If not breathing, give artificial 
respiration. If breathing is difficult, give oxygen. In a l l  cases 
Tall a physician. 
GEE SECTION 5. 

DOT Hazard Class: Oxidizer 

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

S E a O N  I Phvslcal D m  

Appearance: Clear, rdorlcrr to slightly ycllow 
liquid. 

Odor: Suffocating a c d .  

Solubility lnzinitc in water. 

Boiling Poinc 122T (252°F) 
Melting Point: -34.C (-WF) 
SpecifK Gnvity: 1.41 

Vapor Density (Air- 1) 2-3 rpprodmatcly 

Vapor Prryum (mm HI): 62 @ 2O’C (WF) 
b p o n t i o n  Rate: No intonnation found. 

SEmo N2 FimandE XDlOSiOO m a t l g a  

Fire: 
Not combustible, but substance a strong oxidicr and its h u t  
of fuc t ion with reducing agenu or combustibles may aw 
ignition. Can react with metals to rclasc hmuubk hydropco 
P- 
Erplorloo: 
Reacts exploshly with combustible organic or readily oxidizabla 
materials such as alcohols, turpentine, charcoal, oqmic 
refuse, metal pqwder, hjdmgcn sulfide, ctc. 

Fire Edioguisbing Media: 
I f  invoked in a fire, use water rpny. 

Special Informatioo: 
lncrusu the flammability of combustible, organic and readily 
oxidizable materials In the m n t  Oca fire, wear full 
protectivs clothing and MOSH-approrrrd selicontained breathing 
apparatus with full facepiece opcratcd in the pressure demand or 
other positive prtssun modc 

Stability 
Stable under odinrq conditions ol usc .nb s t o n e  b t a i n c n  
may bunt when huted. 

Hazardous Dccompositloa Pnxiuck . 
When heated to dccornpaition, cmib to& o i t q c o  oxida fumes 
and hjd-n nitrate.. Will rrrct with water or s t c ~  to produce 
h u t  and to& and corrorivt fumes. 

Hazardous Polymehtion: 
Will not acrur. 

Incompatlbilitlcr 
A dangerwsly powerful o d i i n g  rpot, amccntnted nitric Kid 
& incomprtibk with mort sukunca, erpecllly strong bua, 
mcullic padem, ahkly bfl-a sulfide, tulpcntbe, rnd 
combustible oqpnia 

b b t c  or enclocc the uu d Ih4 krlr 01 @I. a-p 
pcmnnel should wear p m t d  clothing rod rrrpirrtoq 
equipment suitable for to& or c o d  fluids or npon 
Small Spills Flush with water and ocutlrlLe with alkaline 
material (soda 41, lime, etc.). S m r  with excess water. 
Llpcr spills and lot sizes N e u t n l i  with alkaline material, 
pick up with rbcocbent matctbl (sad, urth, nrmiculite) and 
dtpore in I R C R A - a p p d  wytc facility or scww the 
ncutnked s h y  with c x c t u  water if kal orbinracer allow. 
Provide forced vcnlilatbn to dirriprtc fume& 

k p o ~ t r b l c  Quantity (RQ)(WA/CERCLA) : loo0 I b r  

b u n  compliance with lout, state and federal rcplrt ionr 

. 

NFPA Ratings: Health: 3 Flammability: 0 Reactiviw 0 Other. Odduer 

NITRIC ACLD, 70% 

. 



Effective Date: 10-21-86 Supersedes 0904-85 NITRIC ACID, 70% 

lnbrlrtloa: 
Corrorivel Inhalation of npon a n  auld breathing diMcultier 
and lad to pneumonia and pulmonary edema, which may bo fatal. 
Other qmptomr may includa coughing, choking, and irritation of 
the nac, thnut, and mpintov tract. 

Inpstloo: 
Conorin1 SwalMng nitric u i d  u n  u w  immediate p in and 
b u m  of the mouth. thrrvt, aophagus and pstrdntutinal tnct. 

suo Conbee 
Comsivel Can u w  redness, pin, and mere skin b u m  
Conccntntcd 4utiona ea- deep ukcn and stain skin a yellow 
or yel low-bm color. 

Eye Coobet: 
Comrth! Vapon are irritating a d  may c a w  damage to the 

Cbrwk Exporum 
h g - t e a  Oqmure to mnccntntcd npon m y  QUI. emion of 
teeth. h g  t e a  crpaura seldom t x u r  d w  to the comriw 

Spluha may awe -re b u m  and permanent r)r damage. 

pmpertkr of the add. 

~ r r t l o o  of h l d s t l o g  Coodltloor 
Perunu with pn&s t ing  skin d i d e n  or cy0 d b  m y  be 
mom swmptibk to tho cffccta of this rubstancc. 

Imbddom; 
R e m  to fresh air. If no& bmthing, &m artificial 
respintion. If breathing ir d m l t ,  giw o w n .  CIU a 
PhFW* 
Ingcstloo: 
DO NOT INDUCE VOMCIINGI Giw large qwntitiu of 
water or milt U Milabk. Never g h  anylhini by mouth to 
an unmlucious person. a t  medid attentka immediately. 

SWn Exporum 
la  QIO of cwcut, immcdhtcly flush skin dth plenty d water 
for at lout 13 minuter whik ninaving cwtamiluted elothing 
a d  rhocr. Wash ckcbing kfore muse. Tbmughly clean shoes 
before reuse. Get m d i  attcoth immediately. 

Eye Exporum 
Wuh 
h r  and uppw eyelids oocrriorully. Ckt medical attention 
immediately. 

with pknty of wter for at kut lS minutes, lifting 

I '  

Vontllrtloo System: 
A yrtcm of kra l  and/or p n c d  erhawt is remnmckcd to keep 
employee rxpoaurrrk(ar the Ahonto 
exhaust ventilation ia pncnl ly  prefemd k u w o  it ern mntml 
the emirtins of the mntaminmt at ig mum, pmnt lng 
dtpcnion dit into the p e n 1  wrk area. PI- d e r  to the 
ACGlH document. 'Industrial Ventilation, A Manual of 
RMmmended Pncticu', m a t  M n t  edition, for &tails. 

Personal Resplrntorr: (NIOSH Approved) 
I f  the "LV & crcccdcd. wear a supplkd air, full-frcrpiccc 
respintor, airlined hood, or sclf.contained breathing rpprntw 
Nitric wid is an oriducr and rhould not c ~ m c  in contact with 
artridpr and crnnistcn that contain orddtrbk matedab, such 
as u t m t c d  charmrl. 

SM. hltrctloo: 
W a r  impcrviow protectlrr clothing, including boog glgvcs. lab 
coat, e p m  or mnllr to pmnnt skin contact. 

Uu chomkrl safety p(lkr &/or a fuU fwr rhkld whcm 
spluhing is pnibk.Coruc( knw rbou# not k *wn when 
working with thir mateid. 
qukkdnnch facilities in wart area 

UIIits. L#rl 

ey8 Rdectloo: 

Maintain r)r VUL rtnmin m n d  

b o p  in a ti#tly c l a d  container, 
dry, nntilatcd a m  Protect from phrical damp a d  direct 
sunlight. 
lllOiStUf8. 

in a 

I d . t o  fron ianwnprtibk lukuncw. Protect from 

.. . . 
, e. 



Mallinckrodt Mallinekrodt provides the inhrrnatbn eontrinnf berein in god faith but 
maker no representation as to ita complrhendvenew or accuracy. 
lndividualr receiving thk inlormation must excrcb. their lndeycndcnt 

hldlwkrdt n l m  w rcpruentatku. u uurmnUa, rW 
Implied. dmerchL)luta1IIily. (I(- br a p d e d u  purpose rlth rmpcct la 
cln Inronnath $el rarth her& or to the prorvcc to whkh the I r lornatkr  

.- Y 

judgment in deterrnrninq ita appropriateness lor a porthkr purpme. n l c n .  Accordln&, hldllnchrd wil l  rol k rclponribk fer damagm 
raultlng rrom w ofor rctlance upan thh Inlormation. Material Safety Data 

Emergency Phone Number: 314-982-5000 Mattinckdt. Inc.. Science Mucu Division. P.O. Bor M. Paris, KY 43061. 

SULFURIC ACID 96% 
PRODUCI' IDENnF ICATION; 
Synonyms Oil of Vitriol 

Formula CAS No.: 7664.939 

Molecular Weight: 98.07 

Chemical Formula: HzSOJ 

Hwrdour Ingredients: Not applicable. 

p c  --s EA 
DANGLRI CORROSWL UQWD lLvD MI= 
CIUSL S n Z M  8URW IDAIL BODY TlSSbZ MAY BE fATAL 

CAUSE LWG DAWCL 
IF SWIUU)WD. HARHNL I f  I b y H A L E D .  LYHAUTON .MAY 

Do not get in c p ,  on skin, or on clothing. 
Do not breathe mist. 
Keep container closed. 
Use only uith adequate mntilation. 
Wash thoroughly after handling. 
This substance is classified as a POISON under the Federal Caustic 
Poison Act. 

E S I  
In all use( call I physician. In case of a t a c t ,  immediately 
flush skin or eyes 4 t h  plenty of mter for at l u s t  U minutes. 
I f  m I I m d ,  DO NOT INDUCE VOMmNG! G k  large quantities of 
water. Nevtr giM anything by mouth to an unconscious perron. If 
inhaled, remow to fresh air. If not bmthing, give artificial 
respintion. If breathing is difficult, give oxygen. 
SEE SECTION 5. 

5 DOT Hazard Class: Corrosive Material 

SECTION 1 Phvs l a 1  Dph 

Appcanncc Colorless, oily liquid. 
odor; ododur. 

Solubiliv Infinite @p #rC 

Boiling Point: u. 31VC (SWF) 
Melting Poink ca. -14% (6'F). 
Specific Gnviv 1.84 

Vapor Density (Air = 1) e 0.3 @p UT (TPF) 
Vapor Prcrrurc (mm Hg): 1 @ 146'C (WF). 
Evapntion Rate: No information found. 

SEmo N2 Flrea od Emlosloo loformatloq 

Fire: 
Not combustible, but substance b a rttorg oxidizer and its h u t  
of rrrction with reducing agents or combustibles may uusc 
ignition. R a d s  with m a t  metals d u r i n g  flammable, 
potentially cxplosirc hydrogen gas. 

Exploslon: I 

Not mmbustiblc, but substance is a strong oxidizer and its h u t  
of reaction with reducing agents or combustibles may ausa 
ipition. 

Fire Edlngulshlng Media: 
Dry chemical, foam or arbon dioxide. Water spny may be used to 
keep fire exposcd containers rwL 

Spcclal lafornetloo: 
In the m n t  of a fire, WUT full protectka clothing and 
MOSH-apprwcd rclfcdntrined breathing appantus with full 
facepiece operated in the pressure demand or other posithe 
presurr  mode. 

- 
Stablll(J: 
Stable under ordinary conditionr of use a d  stomp. 

Hatstdous Deamposltloa Products 
Toldc fumes of oxides of rulfur. Will rud with water or slum 
to produce to& and coomrira fumu. Ruar with urbonatcr to 
pnente arbon dioxide gas, and with r)rlnidu a d  sulfides to 
form poisonous hflrogen c)laide and hydrogen sullida 
mpeaivcly. 

Hazardous Polymrrlutloo: 
Will not occur. 

Incompatlbllltlcr . 
Water, b r y  organic material, ba&gcq mctd acetyiid4 
d e s  and hydridu, strong oxidizing and reducing agents and 
many other mcth substance& 

Dika and cavcr bking or spilled liquid with dirt, 
wnnkulitc, Utty-litter or other inert abcocbcnt Cwrr 
spill with radium bmrbonatc  or cod. ub and m k  a u n - u p  
pcmnel  q u i =  proccctiw clothing a d  rrspimtov 
protection ftum npon and mists. Neutnlucd mte may be 
coniainerizcd and dirpwa in I RCRA approved wuta  d k p l  
facility. Rush area of @I with dilute uh d u t h  and 
dmrd to M r .  

Reportable Quantily (RQ)(CWA/CERaA) : loo0 Ibr 

Ensure compliance with lout, s u k  a d  fedenl rcgulatbnr 

NFPA f b t h l R S  Health 3 flammability: 0 Reactivity: 2 Other: Watermcth  

Effective Date: 10-21-86 Supcrsedcs 09-05-85 SULFURIC ACID 96% 



Elkdive Date: 10-21-86 Supersedes 09-05-85 SULFURIC ACID 96% 

Inhrlrtion: 
Inhalation produces damaging clleds on the mums membnnes and 
upper respinlory tnd. May cause lung edema. symptom, may z include irritation d the nac and throat, and labored breathing. 

Ingeslion: 0 

C 7 ,  
~ Comivc. Sulllowing can cause -re bums d the mouth, 

~ throat, and stomach, krding to dulh. O n  cause lore thrort, 
vomiting. diarrhea. 

Skin Contrcl: 
Comiw. Sympths d redness, pin, a d  sewn bum can occvr. 

Eye Contnct: 
Corrosive. Splashes can cause blurred virion, redness, pain and 
scvcre tissue burns. 

Chronic Exposure: 
bng-term cxporure to mist or npon may cause damage to teeth. 

Agpvrtlor d Pn-erlstlna k d i t l o n s  
Persons with pre4sting skin disoordrn or eye pmbkms or 
impaired respintory lunction may be more tu~cptiblc to the 
cNeds d the substance. 

+. - 

L E l J w x Q  
Inlinlrtion: 
Re& Io f d  air. II no( breathing, gha Wilkirl 
respintion. II breathing b dimcult, give orylcn. all a 
phyrkian. 

I ngest ion: 
If r*nllowcd, DO NOT induce vomiting. Oive hrge quartitkr 
d water or milk if acnilabk. 0 1 1  a physician immcdirtcly. 
Never give rnyihing by mouth to an unconscious pc"00. 

Skin Erposure: 
In caw d mntK(, immcdiarcty f ish skin with plenty d n t c r  
lor a1 least IS minutes while removing conlaminaled clothing 
and s h w .  C.tl a phydclaa. 

Eye Exposure: 
Wash eyes with pknty d n l c r  lor at kut I S  minutes, liltin; 
kwrr and uppel cyrlidr #trrknally. 001 medkal attcntbn 
immediately. 

Ventilation System: 
A ryrtcm d knl and/or gcncnl crhaust b recommended lo keep 
empbyee exposurea below the Airborne Exposure Limits. Lioc~l 
eduurt n n l l t b a  it gcncnlly prclemd bmucc 11 can contd  
the emi r r i s  d the canlaminant at its source, preventing 
dispersion d it into the pnen l  work area. Please d e r  to the 
ACGlH document. 'Industrial Ventilation, A Manual d 
Recommended Pnctku', mal M n t  edition, lor details. 

Personal Respirntorr: (NIOSH Approved) 
If the TLV b exccedcd a lull larrpkcechcmkal cartridge 
mpintor may k worn. inpmnt, up lo 100 rima the 7LV or the 
nuximum use c#mnlntion spcdlkd by the respintor supplier, 

=pinlor or airlined hood may be worn. 

Wear impenbus proledhe cloching. including boots, gloves, tab 
colt, apron 01 c c ~ d l s  to pnvcnt skin contact. 

Eye Protection: 
Use themkrl ulcty go&s and/or a lull lace shield where 

. rplnhing b poaibk.Contact knro, should no( be worn when 
workin8 4 t h  lhh mteW 
quickdrench ladlilies in WOrL area. 

' 

'whkhewr b ku Altcmrlivc~, a supplied air f u l  laapierc 

. Skin Protection: 

Maintain eye wash lovnlain and 

O N 7  w. 
&ora k 8 cod, dv, ventilated stonp area with acid 
rcsistanl Ikon and pod dninrse. Protect lroca phpkrl damage. 
Keep out d direct runlight and amy from heat, water, and 
ilmrmparibk matedab. Do no( nsh out container and use i t  lor 
other prporor. When diluting, a h y  Idd the d d  lo water, never 
odd water lo the rcid. 

' 

.................... ..............**.~.*.........*.*.-.~*..* 
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HAZARD EVALUATION OF CHEMICALS 

Chemical Nau: bnzene 

mte: 

CAS W a r t  7143- 2 

RfFfflENCES CONSULTED: NIOSH/OSHA Pocket Guide 

CHEMICAL PROPERTIES: (Synonym.: Benzol, cyclohexatriane, coal tar neptho) 

I 

Chbllicd Fonnuls: CaHd Vhpor Pressure/Dsmity: 75 md2.0 

Molecular Weight: 78.08 Freezing Point: 42.F 

Physical State: Liquid Speci f ic  Gravity: 0.877 

Solub i l i t y  (HzO): 820 p p ~  Mor/Odor Thrarrhold: 1.5 - 5 ppln 

B o i l i q  Point: 176.F F l u & l e  Liaite: 7.1%, 0 . X  

Flash Point: 12.F Incanpatabi l i t ias :  Strorq oxidizers ,  
zinc i n  presence o f  stem, chlor ine  tri-  
Fluoride,  ozone, s u l f u r i c  acid,  potas- 

aium, chranic h y d r i d e  

BIOLOGICAL PROPERTIES: 

TLV-TWA: 10 ppI . PEL: 1 ppm- 5 ppm ceilinq 

Odor Char8ct r r i s t ics :  Aromatic IDLH: 2000 ppm 

Route of Exposure: Inhalat ion,  inqest- Huron: Carcinoqen 

tion, direct contact ,  skin nbsorption Rat /mu-: Csr cinoqen 

HANDLINC RfCOHHENMTIONSt (Personal protec t ive  measures) 

Ir~8rm0ebIe protec t ive  clothinq,  qloves, and boots; eye protection;  r e sp i r a to r  required 
a t  1 ppm; SCBAs required e t  10 p p  

HEALTH MURDS AND FlRST AID: 

! 
I 

If i n  ayes, weeh i m d i a t e l y  with la rqe  amounte o f  water; i f  on sk in ,  wash with soap 

(mild deterqent) and water; move pnraon t o  freeh sir; perform a r t i f i c i a l  r e sp i r a t ion  if 
bre8thincr atoppsd; if swallowed, do not induce vomit inq,  remove by qsstric lavsqs and . 
c a t h a r s i r  

- Acute8 Excitat ion,  euphoria, heedache, drowsiness, d i z z i n a s ,  vomi t inq ,  delir ium, m- 

consciousnasa, blurred vision,  tramore, shallow respi ra t ion  

Chronic: Hasdacha, anorexia, drawsinens, nervousnoas, pa l lo r ,  anemia, bleedinq under 

skin  and eyes, redwed c lo t t i nq  a b i l i t y ,  possibly leukemia, l i v e r  and kidney demaqe 



ecology and environment, inc. 

HAURO EYALUATION OF OMIICKS 

mhl ,yrr Radim 226 D8t. 

~ , N m o / U . N .  No. Radioactive Material Jab No. 
~ ,war UN 2910/UN 2982 

ftofethncw Consulted (circlo): 
N I W O S W  Rocket Guide Vec8chuerm . Merde I n b x  Hamilino Chris (Vol. 11)  

Bandbook of Chemistry and Physics 
l a i c  nd ~ . C d O U 8  %f8ty b d  AffiIH -CRP65, 10 cm 20 

Chain1 Properties: ( S y n o y r :  1 
Chnicd forwla Ra-226 (elemental) cbleculu Weight 226 
micll state solid S o l u b i l i t y  CHp> N/A Bailing Point N/A 
f l r h  Point N/A ~ q o r  k - / m i t y  5.5 f r u z i r q  mnt N/A 
Spmcific C r w i t y  NIA Odor/Wor fh r rho ld  N/A f l d l e  Limits N/A 
Radiological Properties: 

Bialosicpl Propertiem: 

Alpha, 12- emitter, half-life = 1620 Years, 
radon daughters emit alpha, beta, and gamma rays, 
direct daughter product is Radon 222. 

(iat er 1 

Inhalation, ingestion, dermal, external radiation hazard 

-10 uCi/mL (&ire) M P C ~  0 -10 

r a n  Hmm Aqcntic Rat/Cbuae 
-e of Expure 

DAC ' 3xl0'1oUci/mL .MPc-&Jo 

&cirmg.n X fOr8tOgO#l X btqm X 

Hmdlino Rlcarand.tionr: (Pemand protective aeaauras) 
Protective clothing, respirators if airborn particulates are generated. 
Health physicist required for extemal radiation above 2 mR/hour. 

llaritorinq Recmamdatiorrs: 
Survey ratemeter with alpha probes (GM or ZnS); Micro-R-Meter for gamma 
radiation. TLD badges, pocket dosimeters. 

- 

DiaQoaal/Wate Treatmutt : 
DisDosal of radioactive waste depends on quantity. activity and form of 
waste. Disposal at LLRW disposal facility if required. 

mdth nd fint A i d :  

None immediate. decomtaminate personnel prior to transportand notify emergency 
personnel. Flush wounds with water. 

S ~ m ~ t a a s :  Acutor None immediate. Above 200 rem - nausea, vomiting may 
mrmicr Lung cancer, skin injury, osteogenic sarcoma. 

may appear within hours. LDso - 350 rem 

375103 
(lY83,olO) 

a 

a 



Q u i d  ?act Sheet. Version 3 

10 in fomat ion  in t h i s  8h-t applies t o  workplace exposure resul t ing from processing, 0 manufacturing, s to r ing  or handling and i8  not designed for  the population a t  large, ~ n y  
qoruralr+at ion kyond occupational exposures & o d d  not be made. 
p t a c t i u  i. LO maintain concentrations of a l l  ch-icals a t  l w d r  as lar as is prac t ica l .  

The best i n d u s t r i a  hygiene 

mllamclt Acetylene te trachloride,  di~oro- l , td i .cbl .oroethane,  te t rachloroethane , 
r y r t ~ t t a c b l o r o e t h u r . ;  CAS 79-34-5. 

ltadr: Acetoad, Bonofocn, Cellon, uestron, ?a and others. 

w t  Primary US. ir 88 an intermediate t h e  ptoduaion of  t t i ch loroe thyl tne ,  also used as 
roloent for  f a t s ,  oils, resins,  paints, varnish,  wed k i l l e r s ,  insec t ic ides  and many 
others. 

-: a e a s r  color less  or pale yel low liquid. 

Sueetisbr like chloroform. 

i n  Wattr: Only s l i g h t l y  soluble, sinks. 

dSBA: Average 8 hour exposue  - 5 p p .  

-: . Reduce exposure t o  t b e  lowest feas ib le  level .  

-: Average 8 hour expouure - I p p .  

. In)rrlltian: Cxposue of 116 p p  For 20 minutes has caused dizziness  and vomiting. A t  260 

. p for  10 8hute8, i r r i t a t i o n  of n o u  and t h roa t  were f e l t  i n  addition, A t  335 p p  for  
These symptoms generally d i s a p p a r  when 

, expo8ure stop& Large a c c i & n k l  exposures have resulted in  death, 
PO 8hute8 ,  r ap id  fa t igue  vas also experienced. 

U t  AJasorption through skin i s  possible. 
produce toxic  effects.  k r l i e o t  and most common symptcm io tremors of hands, followed by 
r k i a  i r r i t a t i o n ,  numbness and e f f ec t s  l i s t e d  above. Death bas occurred f r m  a combination 
of inhalat ion and 8kin absorption, 

Signif icant  skin absorption may occur t o  

&sst  I r r i t a t i o n  and tearing. 

m: B i n d  pain, I U U U ~ ,  and vomiting followed by s i n i l a t  symptoms as 
inhalation. As l i t t l e  as 3 m l  (U10 l iq .  02.1 may cause unconsciousness. 

symptas m y  include n e m o ~ s n e s s ~  lo s s  o f  appet i te ,  constipation, tremors, fa t igue ,  
diztineas, naunea, vomiting and headache. 
symptams have been reported a f t e r  prolonged exposure t o  7S p p .  

nay r e su l t  i n  long l a s t i n g  l i v e r  damage. These 

Tetrachloroeth8ne a t  high l eve l s  has caused l i v e r  cancer in mice. Whecher it c a u s e s  
canur in humans i s  unknown. 

*Pr.p.red by the Bureau of Toxic Substance Assessment, New York S ta t e  Dewrment of Bealth. 
?or .(I explanation of the terms and abbreviations used, see .Toxic Substinces: 
Toxic. avai lab le  from the N e u  York S ta t e  Department of Health. 

Bou Toric is 

. . .  



n: 
a t  name s 0 8 k . d  d0tbiaq. W u b  & f e d  UH With 808p .ad W8t.C for 8t  l e u t  5 

nore parson t o  fresh air. a r e  arti f ic ial  respiration or oxygen, u rrpoird. 
Seek medical at tent ion.  

.inures. S.ek a t tea t ion-  

ma uasb eyes with l o t s  of uaur. Seek dial at tent ion,  

-r Seek m e d i a l  a t ten t ion  i a t e l p .  

mr to -: 
expernure. Give special a t ten t ion  t o  neurological and l i v e r  function screeaing tests .  
Alcoholism m a y  k a predispoming factor .  

t r p t r d  a i r  or blood arufyris may be helpful in b t e n i n i n q  seve r i ty  of 

-: llot f1-e except d e r  conditions Iisted klov .  - 
~n &&d: Reacts v i o l e n t l y  w l t b  rod iu ,  p ~ t a s s i ~ .  n i t r a t e s  and 2.4dini t rophcnyl  

disulf ide;  flammable g8s given off when b a t e d  w i t h  rtrong alk8li.r ruch as potassium 
bydroxide . 

-: 
chemically active and t&c gases such u hydrogen chloride, phosgene. u r h n  dioxide and 
carboa monoxide. 

Irc8kdova in  tbe pteseaC8 of heat. l i gh t  or . o l s t n r e  m q  y ie ld  - 
-: 

venti la t ion.  
Xeep  container clos8dt store in  a. cool, d r y .  d u k  area with adequal 

v: P t o r l d e  adequate ventialtfon. Bne  8yeua.b s t a t i o n s  mailable. 

-r or -ve tfothiag, #eves 

,tatrRirr: - use a supplied-air resplrator u l th  an 

c m7n b c b :  
goqaes. 

auxiliary self-contained breathing .Pmcatu88 botb w i t h  a f u l l  fatrpiece and operated i n  a 
posi t ive  pressure mode or a self -containd breatbing appratur  u i th  a full facepiece 
o p r a t e d  in a pos i t ive  pressure mode. Ipr 0- a -4 use a gas mask 
w i t h  8a organic vapor an i scer  or an esape-type self-contained breathing  apparatus. 

Do not w e a r  eontact lenses when hurdling t h i s  material. 

G e t  all uorkers out of tbe  spill area. Put on resp i ra tor  and otber pro tec t ive  c l o t h i n g .  
Spre8d wad or other absorbent material m e r  l i q u i d  t o  absorb it. Sborel into  buckets .  take 
to a s8Sg place in  t b e  open air. ror final disposal antacz  your regional o f f i ce  of the N e w  
York state apart l rnt  of Emiroaemtal Conservation. 

?or more i n f o r u t i o n :  
Contact tho bduatrial Byqlenist or Safety Officer a t  your uo tk r i t e  or t h e  Neu York State 
kp8rtment o f  Etalth, Bureau of Toxic Subatance k t e s s n e n t ,  2 University Place8 Albany, 
N u  York 12203. 
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S I T E  S A F E T Y  P L A R  I 
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, 

Version 988 

A. G m  IAMBMTIOIV 

Projoct Titlo: Sit. 27 - Radium Dial Shop Sewor Project No.: UH1102 

TDD/Pan No.: 

Projoct Hanagar: John Barksdalo Projoct Dir. : Rick Rudy 

Location(8): Foundation of Building 709 and sewor lino connocting to manholo K-7 

Proparod by: Hary Hillor Dato Proparod: 4-20-09 

Approval by: Jackio Gillings b4 LLzh Date Appcovod: 5- 11- 29 
Sit. Safoty Oft icor  Roviow: Date Roviowod: 

Scopo/Objoctivo of Work: Fiold Scrooning will includo physical survoys, radiation survoy, soil sampling, 

8odiront sampling, temporary woll installation and qroundwator sampling. 

Proposod Dato of Fiold Activities: August 1989 

Background Info: CORplOtO: [ x 1 

Documontation/Surnary: 

Ovorall Chomical Hazard: 

Ovorall Physical Hazard 

.I - 
Radioactive Hazard 

Sorious [ 1 
Low [ X  1 

Sorious [ 1 
Low 1 1  

Serious [ ] 
Low [ I  

Preliminary (No analytical 1 1 
data availablo) 

Moderato [ 1 
Unknown [ 1 

Moderate [ X 1 
Unknown [ 1 

Moderato [ ] 
Unknown [ X ] 

6.  SITE/WASTE CIUBACSEICISTICS 
wasto Typ.(s): 

1 x 1  Solid [ X 1 Sludge [ X I  GasPapor [ X 1 Liquid 

Charactoristic(al: 

Flanrablo/ [ x 1 
Ignitablo 

Volatile [ x 1 Corrosive [ ] Acutely I 1  
Toxic 

Explosivo [ 1 Roactivo [ 1 Carcinogen [ ] Radioactive* [ X ] 

Othor : 

Physical Hazards: 

Confined* [ 1 Below 1 x 1  Trip/Pall 1 x 1  

Burn t 1 cut [ X I  Splash 1 x 1  

ovorhoad [ x 1 
spac. Grade 

Puncturo [ X ] 

Nois. 1 x 1  Othor: Vehicular traffic in site area, excavation equipment 

*Roquiros corplotion of additional form and special approval from tho Corporate Hoalth/Safety group. Contact 
RSC or HQ. 
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Sit. Ilistoty/Description and Musual ?oaturos (so. Sampling P1.n for dotailod doscription): 

Buildinq 709 was usod to r o ~ r k  radium dials. 

to bo radioactivoly contaminatod. It was capped with concroto and loft in placo. 

Provious to 1976 

Tho building WAS disuntlod in 1976 and tho drainpipo was found 

1 
Rout. Ircut. Odor odo r I 

Compound PEL= of ~xposuro symptoms Throshold Doscription I 
I 

Isopropyl Alcohol 400 ppm Inh,Inq,Dmrm,Eyo drowsinoss,hoad. 7.5-200 ppm rubbing alcohol I 
I I 
Nitric Acid 2 PPI 0.3-1 ppm acrid I 

sweet aromatic I 4.68 ppm Bonrono 1 PPI 

Woak., Hoad. 0.00027 ppm bittor almond I HCN 10 PPI Inh. 

~ n h , ~ n g . D e r m , ~ o  corrosivo 

Inq,hrm, Inh D i z z . ,  NaUS 
, 

I 

Locations of chomica1s/Wastos: Radioactivo contaminants havo boon found in drainpip. sdjacont to manholo K7 

~~ 

Estiutod Volumo of Chomicals/wartos: 

with radium was durpod down tho drains in Building 709. 

App roximatmly 1,500 gallons por ymar of cloaning solution contamintod 

tho~. (Task nurbors aro cross-roforoncod 

2) Temporary nonitorinq Woll Installation - using portablo drill rip: 

3) Soil sampling - Uainq portablm drill rig; 
4) Decontamination Procoduros - Using solvontr. 

Chomical narard Evaluation: 

Radionuel id. Half - L i f  Typo of Radiation Action h v o l  Rout. of Kxposuro Acutm Symptoms 

RA-226 1620 p a r s  alpha, g8ma > 2  mR/hr Inhalation, >200 rom 
prosonco of Ingostion nausea, 
HP roquirod vomiting 

possiblo 

Uoto: Corploto and attach a Hazard Evaluation Shoot for major known contaminant. 
Pago 2 of f 
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D. S I T E S l v F R M l R I P W  

Sit. Control: Attach ~ a p ,  US. back of this pago, or skotch of sit. showing hot ton., contamination reduction, 
xono, otc. 

' Porirotor idontifiod? [yosl Sit. socurod? I no 1 

Work Aroas Doaignatod? [yosl Zono(s) of Contamination Idontifiod? [ no 1 

Porronnol Protoction (TLD badgos roquirod for a11 fiold porsonnol): 

Anticipatod Lov01,of Protoction (Cross-roforenco task numbers to Soction C): 

Task 1 

Task 2 

Task 3 

Task 4 

A B C D 

X 

X 

X 

X 
J 

Action Lovols for EV8cU.tiOn of work Zono Ponding Roassossnont of Conditions: So. Allowable Radiation Dose 
Attachment 

o Lovol D: O2 (19.52 or ,251, oxplogivo atmosphqro > l o %  LEL, organic vapors above background levels, 
particulatos > mg/m , othor 

O2 cl9.52 or >252 ,  oxplosivo atmosphero ) 2 5 %  LEL31California-20%), unknown organic vapor (in 
btoathing xono) > 5  ppm, particulatos >-mg/m , other 

0 
broathing eon.) ,500 ppm, particulates > 

,800 ppm, particulates 

o Lovol C: 

o Lovol 6 :  t19.52 or >252 ,  explosive atmosphere > 2 5 %  LEL ($alifornia-202), unknown organic vapors ( i r  
mg/m , othor 2 

o Lovol A: 0 t19.52 or >252 ,  explosivo atmosqhere >252  LEL (California-20%), unknown organic vapors 
mg/m , other 

Air Monitoring fdaily calibration unlosa othorwise noted): 

Typo of Samplo 
contaminant of Interest (area, personal) 

Monitoring Frequency of 
Equipment Sampling 

VOC'S 

R8diation -- Exposure 
Area OVA Continuous 

Area Micro-R-Meter I Continuous I 
I 

Explosivo Gasos 

Radiation -- Survoy 

Decontanination Solutions and Procoduros for Equipment, Sampling Goar, otc.: 
. Honitor for radioactivo contaninat~on/w~po/remon~tor/rinse with water or detergent, if necessary. until no 

0 /Explosimeter Continuous 2 Area 

Area Gamma Scin. Survey 

radiation contarination persists/Trisodium phosphate wash, tap water rinse, isopropanol rinse, distilled water 

H C I  gas 

rinso, isopropanol rinso, and final distilled water rinse. Note: Every effort will be made not to generate 

Po r s onnel Honitox Continuous 

rixod wasto. 
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Poraomol m o a  Protocol: 

will bo doublo baggod and drummod for disposal. 

following each day's fiold work. 

Docon Solution Rbnitoring Procoduroa, if Applicablo: 

area upwind of tho sampling +on.. 

Spocial Sit. Cquipmont, racilitios, or Procoduros (Sanitary Facilities and Lighting 
m s t  m o t  29 m 1910.120): 

Boot 8nd glow. waah - triaodior phoaphato waah with cloan wator rinao. Cxpondablos 

tiold poraomol will tako a hygienic showor, off-sit., 

Docontarination will bo porfornd -in a woll-vontilatoc' 

All drilling aafoty procoduros will bo strictly adhorod to as outlinod in AttAChnnt A. If background radiatior 

lovols 810 oxcoodod in tho soil aamploa, tho drainpip. will bo oxcavatod to dotormino tho source aroa. 

Sit. Entry Piocoduros and Spocial Considorations: 

fioldwork activitios. POrSOMOl will oxorcis. caution in tho vicinity of Chovalior tiold and along nearby 

roadways. 

and contact tho corporato health physics group to roasaoss tho site. 

E L E ' s  "Buddy Syator' will bo omployod at all times during 

If lovols oxooding 5 mR/hr arm oncountorod toam rorbors will ovacuato tho sampling area, 

Work Liritationa (tima of day, woathor conditions, otc.) and Hoat/Cold Stross Roquironnts: 

All fioldwork activitios will bo portorrod during daylight hour.. Toam w r b o r s  will take breaks as nocossary t c  

avoid heat attoaa and roplaco fluid.. Cooling voata ray bo uaod to provont heat atroaa. 

- ~ ~~ ~ 

Gonoral spill Control, if applicablo: N/A 

Invostigation-Dorivod mtorial Disposal ( i . 0  ., axpondablos, docon vaato, cuttings): 
All fioldwork wasto matorials will bo double baggod, drummod, labolod and tranaportod to a dosignatod 

location for final disposal by tho N a v y .  

Sawlo Handling Procoduros Including Protoctivo Woar: 

During a11 handling of sarplos, a11 fiold toam morbots will w a r  surgical glovos. Gogglos will bo worn durinq 

samplo prosorvation with acids. 

Toar Uombor* Rosponaibility 

Toam rorbors to be dotorminad Toam hador 

Sit. Safoty Officor/Samplor 

Gmologist/Samplor 

*All ontrios into oxclusion zono roquiro Buddy System US.. All E C E fiold st8ff participato in nodical 
monitoring program and havo complotod applicablo training per 29 CFR 1910.120. 
n o t s  roquirownts of 29 CFR 1910.134, and N S I  288.2 (1980). 

Raspiratory protoction program 
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E. ~ E m c r m r m n A T I o l l  

(Us. supplomantal shoats, if nocmssary) 

LOCAL RusomcEs 

(Obtain A local tolophono book from your hotol, if possibla.) 

lubulanco On Bas. -- 904-452-4138, Off Bas. -- 911 
HOspitAl Emorgancy ROOD NAS DiSpOnSACy - 904-452-2733, Baptist Hospital 904-434-4811 (Life Flight)' 
Poison Control Contor 

Polica (includo local, county shaciff. state) 911 

rfro  D O p A r t m ~ ~ t  911 

Airport 

U.S. Coast Guard EBOrgantZy - 904-453-8178, Gonaral Information 904-453-8282 
Laboratory E L E ASC 1-716-631-0360 

F o ~ .  EXprOss 1-800-238-5355 

Cliant Contact U.S. Navy Southarn Division, Enginoer-In-Chargo, 1-803-743-0574 

Sit. Contact NAS Pansacola Enviromantal Coordinator, W. DaWaynO Ray -- 904-452-4515 
*Baptist Hospital is proparad to hand10 radioactively contaminatod porsonnol. 

Sit. Erargoncy Evacuation Alarm Mathod I / A  

'gator Supply Sourco --site 

Tolophona Location, Nurbar To ba dotarminod on-sit. 

Collular Phon., if availablo N/A 

Radio 

Othoc On-sit. warohouso nunbor to ba datorminod 

EIIBRGKmCY COHTACTS 

1. Dr. Raymond Harbison (Univ. of Florida) ................. (5011 221-0465 or (904) 462-3277, 3281 
Alachua, Florida (501) 370-8263 (24 hours)  

2. Ecology and Environnant, Inc., Safaty Diroctor 
Paul Jonnaira ........................................... (716) 684-8060 (office) 

(716) 655-1260 (homa) 

3. Rogional Offica Contact ...................... M.Miller.... 656-2854 (home) 

877-1978 (office) 

4. Offica Managor ................................ R.Rudy ...... 893-7245 (homa) 
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nmrm- 

1. Tvonty-four hour answorlng sorvlco: (501) 370-8263 

m a t  to toport: 

- Stat.: ’this is an omorgoncy.” 

- Your n a r ,  roqion, and sit.. 

- Tolophono nurbor to roach you. 

- Your location. 

- N a n  of porson injurod or exposod. 

- Naturo of onrgoncy. 

- . Action taken. 
2.  A toxlcologist, (Drs. Raymond Hatbison or associato) will contact you. 

ansuoring sorvico. 
topat tho inforration givon to tho 

3. If a toxfcologist doos not roturn your call withfn 15 minutas, call tho following pocsons in Order until 
contact Is udo: 

a. 24 hoar hotlino - ( 726 )  6844940 
b. Corporato Safoty Dlroctor - Paul Jonmairo - homo # (716) 655-1260 
c. Mslstant Corp. Safoty Officor - Stoven Shorma - homo # (716) 688-0084 -- 

(.On: Tiold Toam a u t  Qor Route(.) ?rior to Start of Work) 

Diroctions to hospital (includo m p )  

Di8- - Follow Murray Road south to Ellyson Avonuo. Turn right onto Ellyson Avonuo and continuo 

to it’s lntersoctlon with Turnor Stroot. The Ius Dlsponsary Is locatod on tho northuost cornor of 

tho lntorsoetlon of Ellyson Avonuo and Turnor Stroot, in Building 6254. 

B8pti.t BO8Qital - Tako -can Road (Navy  Blvd.) north to oxit tho bas.. N a v y  Blvd. bocors Hwp 9 8  and curves 

to tho east. ?ollou Navy Blvd./Rwy . 98 oast approx. 3.1 to Paco Blvd. Turn loft (north) on Paco Blvd. and 

procood approx. lmi to Corvantos St. (Ilwy. 9 0 ) .  Turn right on Corvantos/Hwy. 90 and follow this road for abQUt 

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

Erorgoncy Egress Poutos to Got Off-Sit. Enorgency oqross routos will bo locatod if ommrgoncy oxit routos bocomo 

blockod by construction, otc. 
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Part of Body 
Por C~londar 

QUA r t a r Por Y o ~ r  

Wbolo body,  hoad and trunk, 
gonad., blood forming organs, 
lonsos of oyos 

Skin of wholo body 

Hands, rotaarms, root and 
anklas 

1 rom I rom 

6 rom 

15 rem 

Sourco: E L f 1989 

M I :  Valuos roprosont 801  of  fadoral doso standards por 1 0  QR 20.101.  

ALL PERSONNEL USING RADIATION MONITORING EQUIPMENT WILL BE TRAINED 
IN E & E's 40 HOUR PROGRAM. 

ACTION LEVELS: - < 2  mR/Hour - Continuous Monitoring 
> 2 PLR/Hour - Health Physicist present on-site 

> 5  &/Hour - Exposure time w i l l  be limited based on radiation l eve ls  



DRILL RIG SAFETY 

Hard hats must be worn. * 
* 

* 

* 

* 
* 

* 

* a 
* 

* 

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

When moving a rig o f f  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 p'icking up samplers and augers. Use a tool hoist if 
possible and stay clear of rotating augers. Keep cables and 
ropes secured when not in use. 

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

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

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. 



ECOLOGY AND ENVIRONMENT, INC., 
* S f A N b A R O  OPERATING PROCEDURES FOR 

EMERGENCIES DUE TO I iEAT AND HEAT STRESS MONITORI'JC 

Flcld operat ions durlng the  summer months can create a va r ie t y  of haz- 
ards to t h e  employee. t i ca t  cramps. heat exhaustion. and h.eat s t roke 
Can be experienced and. I f  not remedied. can th reaten l l fe  or  'realth. 
Therefore, It is important tha t  a l l  employees b e  able t o  re:ognIre 
symptoms o f  these condlt lons and b e  capable of  a r r e s t i n g  the  problem 
81 quickly as possible. 

C 

THE EFFECTS OF HEAT 

As the  resu l t  of normal ox idat ion processes w i t h i n  t he  body, a pre-  
dictable amount of heat is  generated. I f  the heat  Is I ibcrateJ as It 
1s formed, there Is no change In body temperature. I f  the r e a t  IS 
llberrted more rapld ly ,  the body cools to a point at nhlch the produc-  
tlon of heat Is  accelerated and the excess Is available to  b r i r r q  the 
body temperature back to normal. 

In ter fe rence w i t h  the  elimination of heat leads t o  i t s  accumulation 
and thus  t o  t h e  elevation o f  body temperature. A s  a result ,  tlrr pe r-  
son is said to  have a fever. When such a condi t ion exists, I;. pro-  
duces a vlclous cycle In w h i c h  c r r t a l n  body processes speed t r #  a n d  
generate addit lonal heat. Then the  body must ellmlnate riot on;;' the 
normal but also t h e  addlt lonal quant i t ies o f  heat. 

Heat produced w i t h i n  t h e  b o d y  Is b r o u g h t  t o  t h e  sur face la rge ly  by the 
bloodstream and escapes t o  the  cooler sur round ings b y  conduct,si i  a r i d  
radiation. If a i r  movement or a breeze s t r ikes  the  body,  ac'illtlonal 
heat Is lost b y  convectlon. However, w h e n  the  temperature o f  t b t  s u r -  
round ing  air becomes equal to  or  r lses above that  of t h e  b o d y ,  all of 
the  heat must be  lost b y  vaporizat ion of  the moisture or  s w e ; r  f rom 
the skin surface. A s  the  a i r  becomes more humid (contains mor-? mois- 
ture) ,  vaporization from the skin slows down. Thus, o n  a day w . w n  the  
temperature Is 95 to 100qF. witir tr ig11 humid i ty  a n d  l i t t l e  .ir no 
breeze, conditions are ideal f o r  the  re tent ion  of heat wi t l r t1  the 
body. I t  Is on such a day or. more commonly, a succession nf such 
days ( a  heat wave) t h a t  medical emergencies due to  heat are I:l.ely to 
occur. Such emergencies are classif ied in three categories : heat 
cramps, heat exhaustion, and heat stroke. 

HEAT CRAMPS 

Heat cramps usual ly  af fect  people who w o r k  in hot  envlronmec-fs a n d  
persp i re  a great deal. Loss o f  salt f rom the b o d y  causes v e r y  ca ln fu l  
cramps of the  l e g  and  abdominal muscles. Heat cramps also may r-r!sult 
from drinking iced water o r  other  drinks ei ther  too qu ick l y  or  in too 
la rge a quant i ty .  

Heat Cramp Symptoms. The symptoms of heat cramp are: 



0 Muscle cramps In legs and  abdomen, 

0 Pa ln  accompanying the cramps, 

0 Falntness, and  

a Pro fuse  persp l ra t lon .  . 

Heat Cramp Emarqqncy Care. Remove the p a t i e n t  to a cool place. 
h im sips of I l qu lds  such as "Catorade" o r  I t s  equivalent.  
u a l  p ressu re  bo the cramped muscle, 
I f  there Is any l n d l c a t l o n  of a more ser ious problem. 

Give 
Apply irLan- 

Remove the p a t i e n t  to a hosp i ta l  

HEAT EXHAUSTION 

Heat exhaus t lon  occurs  In lnd lv ldua ls  w o r k i n g  In hot cnv l ronments ,  a n d  
may be associated w i t h  heat  cramps. Heat exhaus t lon  1s caused by the 
p 0 O h g  of blood In the vessels o f  the skln, T h e  t i t a t  Is t r anspo r ted  
f rom the In te r l o r  of the body to the sur face  by the  blood. T h e  blood 
vessels In .the s k l n  become d l la ted  and  a l a rge  amount o f  blood Is 
p o o l e d ' l n  the skln.  Th l s  condlt lon, p l u s  the blood pooled In the 
lower  ex t reml t les  when a n  l n d l v l d u a l  Is in an upright pos i t ion,  may 
lead to an Inadequate r e t u r n  of b lood  to the h e a r t  a r id  even tua l l y  bo 
phys i ca l  collapse. 

Hcat'Exhaustlon Symptoms. T h e  symptoms of heat  exhaus t ion  are: 

0 Weak pulse; 

0 Rap id  and  usua l l y  shallow brea th ing ;  

0 Generai lzed weak ness; 

0 Pale, clammy skln;  

0 Profuse persp i ra t ion ;  

e Dlzr lness;  

0 Unconsciousness; a n d  

0 Appearance of h a v l n g  fa in ted  ( t h e  pa t l en t  responds  to the 
same t reatment  admin is tered in cases of f a i n t l ng l .  

Heat Exhaustlon Emcrqency Care, Remove the p a t i e n t  to a cool D[ace 
and  ren iov t  as much clothing as posslble. Admin is te r  cool water, 
"Gatorade," o r  Its equivalent.  I f  possibie, fan the pa t i en t  co i l t in -  
u a l l y  to remove heat  by convect ion, but do not allow chilling o r  m e r -  
coollng. T r e a t  the pa t i en t  for  shock, a n d  remove h im  to a medical 
fac l l l t y  If there is any ind ica t ion  of  a more ser ious problem. 

HEAT S T R O K E  

Heat s t r oke  is a p r o f o u n d  d is tu rbance  of the hea t- regu la t ing  mcclia- 
nism, associated w i  th high fever  a n d  collapse. Sometimes this corldl- 
t lon resu l ts  In convulsions, unconsciousness, and even death. D i r e c t  
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exposure to  sun, poor a i r  circulation. poor phys lca l  condition, a n d  
advanced age (ove r  40) bea r  d i rec t ly  o n  the  tendency to heat stroke. 
I t  Is a serlou', th reat  to life a n d  carr ies a 209 morta l l t y  ,-ate. 
A lcohollcr are ex t ramel y s uscsp t lble. 

Heat Stroke Symptoms. The symptoms of heat  stroke are: 

Sudden onset; 

0 Dry, hot, and f lushed skin; 

e Di lated pupi ls;  

e Ear ly  loss of consciousness; 

e Full and fast  pulse; - -  ..--- 

e Brea th ing  deep a t  f i rs t ,  la ter  shallow and even almost 
absent; 

e Muscle twltchlng, growing Into convulsions; and 

0 Body temperature reaching 105 to 106OF o r  h igher.  

Heat S t roke Emerqency Care. Remember tha t  t h i s  Is a t r u e  tmerge'Icy. 
T ran rpo r t r t l on  t o  r medical facll lty should not be delayed. Remove 
the  pat len t  to a cool environment If porr lb le.  and  remove as much 
c lo th ing  as possible. Assure  a n  open airway. Reduce body tempera\ure 
promptly- preferably b y  wrapp ing In a wet sheet or else by dousing the 

- body w i t h  water. If cold packs are avallablc, place them under  the  
arms, around the .neck, at the  ankles, o r  at any place where blood 
vessels tha t  I le close t o  the  sk in  can be cooled. Protect  the pat ient  
from Injury during convulsions, especially from tongue bl ting. 

AVOIDANCE OF HEAT-RELATED EMERGENCIES 

Please note that, In the case of heat cramps o r  heat exhami ion ,  
"Catorade" or i t s  equivalent i s  suggested as p a r t  o f  the treatment 
reglme. The reason fo r  th is  t ype  of liquid refreshment i s  tha t  ;uch 
beverages w l l l  r e t u r n  much-needed electrolytes to the system. '0Vrthout 
these electrolytes, body systems cannot function proper ly ,  ttw r eby 
increasing the represented health hazard. Therefore, when pers  m n e l  
a re  working In. situations where the  ambient temperatures a n d  hurtidi t y  
are hlgh--and especially In situat ions where pro tec t ion  Levels A 8 ,  
and C are required- the si te safety o f f i cer  must: 

0 Assure that  a l l  employees drink p len ty  of f lu ids  ("Cator- 
ade" o r  i t s  equivalent):  

0 Assure that f requent  breaks are scheduled so overheat ing 
does not occur; a n d  

0 Revise work schedules, when n'ecessary, to t a k e  a d v a n-  
tage of the cooler pa r t s  o f  the day (i.e., 5:OO a.m. to 
1:00 p.m., and  6 : O O  p.m. to n igh t fa l l ) .  
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I f  p ro tec t ive  c lo th ing  iiiust b e  worn, especially Levels A a n d  E, the 
ruggcs tcd guldel incs for atiiblen t teniperature and iiiaxlsuiri wearing tltiie 
p e r  excurs lon are: 

Maxlmum Wearlrig T Irne 
Amblent Temperature (OF) p e r  Excurs lon  [Minutes) 

Above 90 15 

85 to 90 

a0 to 85 

30 

60 

70 to"80 90 

60 to 70 120 

SO to 60 180 

One method of measuring the effect iveness of employees' res t- recovary 
reglme Is by monl tor lng the hea r t  rate. T h e  "Brouha guldel ine" Is one 
such method: 

a Durlng a three-mlnuta period, count  the pulse ra te  for the - last  30 seconds of the f i r s t  minute, the 30 seconds 
of the second minute, a n d  the 30 seconds of the thlrd 
mlnu te. 

a Double the count. 

I f  the recovery pulse ra te  during the last  30 seconds of the ill s t  
mlnute 1s at 110 beatsIminute oc less and the deceleration between :Ire 
tlrrt, second, and thlrd minutes Is a t  least 10 bea ts lm inu t t ,  ',.he 
work-recovery regime Is E C C F P ! E ~ ! ~ .  I f  !he employee's rate Is iitl('ve 
that  specified, a longer res t  per iod  is requi red,  accompanied b:; a n  

. Increased Intake of fluids. 

4 



Wlallinckrodt 
Material Safety Data 

Hrlllnckmdt provide8 the Infonnrloncontdnod henln in good Nth but 
maker no reprrsrntrtlon u to Ita compnhrnrlveners or rccumcy. 
Individurlr raceivin# thi8 Information must exerclre their independent 
judgment in determining itr rppmpriatenrrr lor prrtieulu purpar. 

M.lllncluodt m l a  no rtprrwntrthw. or wurmntla. dher ex 
1mpll.d. of  merchanlablllty. Illnus for I prrtkulrr purpou *lib 4T p e l  to 
the infwmrlloa set forth htriln or to the produel lo whlch thr lnlonnrtlor 
refem. Accwdln&. SlrlUnckrodl wIH no( be respondbk for demagr 
raultlna horn w of or reUrncr upon tblr InformrUon. 

u 

t *  

I* - 
- 1  

7 ISOPROPYL ALCOHOL 
t *PRODUCT' IDENnFIQITION~ 

Synonyms 2-propanol; KC-propyl akohol; isopropanol 

Fonnula C I S  No.: 67434 

Molecular Weight: €0.10 

Chemical Fonnulr: (CH3)2 CHOH 

H r u d o w  Ingredients: Not applicable. 

PRECAUTIONARY W S U m  
W M V S G !  C u W . W L E  LIQUID. W W n  I I  
S W U M T D  OR I ~ W I D .  AmCn C L W  NERVOUS 
srsTF..w U U S t S  IRRITAnON. 

Keep amy from heat, sparks and flame. 
Keep container closed. 
Use with adequate ventilation. 
Avoid breathing vapor. 
W u h  thomughly after handlins 
Amid contact with eyes, sUn and clothin) - 
If ~ l l ~ w t d .  &a water to drink. Induce vwniting if medi i l  help 
is not immcdirtcly available. Never giw anything by mouth to an 
unconscious pcnon. If inhaled, remow to fresh air. 11 not 
breathin& @e art i f ic ial  respiration. If breathing ir difficult, 
give oxygen. In CIK of contact. immediately flush skin or eyes 
with plenty of mtcr for at least 1J minuter. In all  case( call a 
physician. 
SEE SEmON 1. 

DOT Hazard Class: Flammable Liquid 

- 
Appearance: Clear, colorlu, liquid. 

Odor: Rubbing alcohol. 

Solubility fnflnite in water. 

Boiling Point: 8 2 T  (IWF). 
Melting Point: gpC (-1WF). 

Vapor Density (Air- 1): 2.1 
Vapor Pressure (mm HI): 33 @ W C  (WF') 
Empontion Rate: (n-WAC - 1) 2.83 

specific prviy: 0.79 

2 Fire- 

Fire: 
flammablr Liquid 
Ruhpoinc 12% (5TF'). (closed cup). 
Autoignition tempenlure: 3WC (7°F'). 
Rammable limiu ia air, % by duma: 
Ick 2.0; uel: 12.0. 

explosion: 
Above I luh point, npor-rir mixtures are explarive within 
flammable limits noted rbon. Contact with strong oxidizers m y  
cause fire or explosion. 

Firm ExUopirhio# M d i u  
Water spny, d v  chcmkrl, alcohol form, or arbon d&d+ 
Water spny may be wed to keep fln cxporad mntaincn cod. 
Speclal Information: 
In the event d a fire, war full protecthe clothing and 
MOSH-appmved selfamtained breathing apparatus with full 
facepiece opcntcd in the preuure demand or other positive 
preuun mode. Water may br used to flush spills amy from 
exposures and to dilute spills to non-flammable mixtures. Vapors 
u n  flow along surfaces IO dutJnt ignition murcc and flash 
back. 

SECTION 3 Rcictlvitv Dah 

Seblllty 
Stable under ocdinrry conditions of w and stomp. Hut a d  
sunlight can mntribute to instability. 

Haurdour lhcomposltioa Roductr: 
Todc p e s  and vapors such u c a h n  monoxide may be tdured in 
a flre invoMng kopmpyl alcohol. 

Hazardous Polymcrlzatloo: 
Will not occur. 

lncompatibilltlrr: 
Heat, flame, strong oddten, rcetadehjde, chlorine, ethylene 
oxide, h@ogcn-plladiun combinJtion, h j d q n  pcroddr-sulfuric 
add mmbinath, po tdum trrt-butoddr, hrpochlorw acid, 
irocy.natu, nitrdonn, phocgene, deum and perchloric acid. 

Rcmow all souccu of ipition. Ventilate ana d kat or 
spill Clean-up panofinel q u i n  pmtecth clothing and 

absorbed on ppr  tonb and rvrponted in a fumr hood Auow 
enou#~ time for fumu to dear hwd, then i d t e  paper in J 

roccmr liquid for rcclamnion wbea pouibla bqat #la. 
and kc CLu a n  be collected u hazardous wutr and atomtad . 
in a suitable RCRA rpprovcd combustion chamber, or absorbed 
with vcnniculite, dry sand, earth or slmilar material for 
dkporrl u hazardous MSIC in a RCRA approved facility. 

respintog protcclion from npoa Small spillr m y  k 

u j ~ b a t i o r m y f m a ~ i l s u r c w r  bruinrob . 

Ensum compliance with locrl, state and fedcnl regulations. 

NFPA Ratings: H e ~ l t h :  1 Flw-sbility: 3 Reactivity 0 

Effective D U  U-87 Supersedes 09-U-85 ISOPROPYLALCO 



07-13-87 Supersedes 09-13-85 

5€mo N 5 Health Hazard Inform atlor\ 

A. EXPOSURE/HEALTH PFTECT'S 

Inhalation: 
May cause irritation of the nose and thrort. expoSure to high 
concentrations has a narcotic effect, pduc ing  symptoms of 
d n w i n e y  headache, staggering, unconsciousness and possibly 
death. 

Ingestion: 
May cause droarineu, unconsciousness, and death. 
Gastrointestinal pain, cramps, nausea, mmiting, and diarrhea may 
also rcsu1t.n~ single lethal dose for a human adult = about ZM 
mls (SAX Sixth Edition). 

Skin Contact: 
Has a defatting action of the skin that can cause irritation. May 
cause irritation with a stinging effect and burning sensation. 

Eye Contact: 
Vapors m3y irritate the eyes. Splashes may cause severe 
irritation. possible corneal burns and e p  damage. 

Chronic Exposure: 
Prolonged contact with skin may cause mild irritation, drying, 
cracking, or contact dermatitis may devclop. 

Aggrevation of h + d s t i n p  Conditions: 
Persons m i t h  pre-existing skin disorders or eye problems or 
impaired respiratory function may be more susceptible to the 
effects of the substance. 

B. F I R n A I Q  

Inhalation: 
Remove to fresh air. If not breathing, give artificial 
respiration. If breathing is difficult, give oxygen. Call a 
phyrician. 

Ingestion: 
Give water to drink. Induce mmiting if medical help not is 
immediately available. N m r  give anything by mouth to an 
unconscious penon. Get medical attention immediately. 

S u n  Exposure: 
Remove any contaminated clothing. Wash skin with soap or mild 
detergent and water for at least IS minutes. Get medical 
attention if irritation dmlopsor  persists. 

Eye Enposure: 
Wash eyes with plenly of water for at least 1s minutes, lifting 
lowcr and upper eyelids occasionally. Get medical attention 
immediately. 

C. TOXICITY DATA (RECS, 1982) 

Oral rat LDJO: 5840 mg/kg. Skin rabbit LDJO 13 
gm/kg. Inhalation rat LUO: 1MK)O ppm/8H. Mutation references 
cited AquaticTodcity ratingTLm% 1ooO.10 ppm. 

SECTlON 6 Oc cuDational Control Measures 

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

-ACGIH Threshold Limit Value (TLV): 
400 ppm p A ) ;  SO0 ppm (SCEL). 

400 ppm 0-w. 

Ventilation System: b 

A system of loul and/or general exhaust is rrcommended to keep 
employee exporum below the Airborne Exposure Umiu  h l  
exhaust wntilation is generally prefemd b e c a w  it can control 
the emissions of theeontaminant at its souse, p m n t i n g  
dispersion of it into the general mrlt a r t l  P l u x  refer to the 
ACGlH document, 'Industrial Ventilation, A Manual of 
Rcmmmended Practices', most recent edition, for details. 

Personal Respirators: (NIOSH Approved) 
11 the TLV is exceeded a full facepiece chemical cartridge 
respirator may be mm, in general, up to the mudmum use 
cancentration specified by the respirator supplier. Alternatively, 
a supplied air full facepiece respirator or airlined hood may be 

Skin Protection: 
Wear impervious protecthe clothing, including boots, gloves, lab 
mat, apron or coveralls to prevent skin contact. 

Eye Protection: 
Use chemical safety goggles and/or a full face shield where 
splashing is possible.Contrct lenw should not be vorn when 
working with this material. 
quickdrench facilities in vork area. 

SECllON 7 Stornee Wd Soccial loformatloq 

Pmtect against physical damage. Store in a cool, d y  
well-ventilated location. away from any area where the lire hazard 
may be acute. Outside or detached storage is preferred. Separate 
from oxidiring materials. Containers should be bonded and prounded 
for transferr to awid static sparks. Storage and use 8Eas should 
be No Smoking areas. Use non-sparking trpe took and equipment. 

vorn. 

Maintain eyc vrch fountain and 



Mallinckrodt 
Material Safety Data 

NITRIC ACID, 70% 
PRODUCI' U)ENTIFICATION; 

e. 
L- ' 
L Synonyms: Aqua Font; Azotic Acid; Nitric Acid 7096 
< *  
C .  TO~UIJ  C I S  No.: 7697-37-2 

%otecutar Weight: 63.00 
c 3  
shemica1 F o ~ u ~ J :  HNO3 

H l u r d o u r  Inpdienlr: Not Applicable 

k 
MSGCIL' EIRONG OXIDIZCL CONTACT W l l H  
OTHER .wTERuL MAY CAUSL nllL 
CORROSRZ. UQbIO AND MIST CAUSE SCnRI BLaUS To ALL 
BOOY nssm .HAY IS FATAL IF SWAUOWED. HARHF~~L II 
I S W R  Ih'TION .SUV CIUSS LUNG DKWGGO. 

Do not get in eycs on skin, M on clothing. 
Amid bmihing mist. 
Crc only with adequate vcntikth. 
Wash thoroughly after handling. 
Keep from contact witb clothing id ocher combustible mJlCdJk 
Do not st01c n u r  rwnburtiblr matcriak 
Store in a tightly cloccd container. 
Rem- and wash contaminitcd clothing promply. 
This substance ir classified u a POISON under the Federal Caustic 
Poison Act. - 
In c i ~  dcontut, immediately flush skin or eyes with plenty of 
water for at leut IS minutes. If rwlloved, DO NOT 1M)UCE 
VOMmSG! Give large quantities of water or milk if ivriliblc. 
.\lever give anphing by mouth to an unconscious perron. If inhaled. 
remove to fresh air. If not breathing, ylvc anif i i ia l  
respiration. If breathing is difficult, give oaygen. In ill cases 
tall I physician. 
iEE SECTION J. 

DOT Hazard Class: Oxidizer 

Stabilitr: 
Stablo under ordinary canditionr d uu and rtonpc Containen 
may bunt whea heated. 

Hazardous Demmposltloo R o d u d r  
When buted to doeompolition, emita to& aitmger odder fumes 
and bflrogen nitnte, WiU ruct 4th ntrr or stclco to produce 
b u t  and to& a d  mn0rin fumsr 

Haurdour Polymcrlutloo: 
Will MI oaut. 

~~ - ~~~ ~~ 

Effective Dace: 10-21-86 Supersedes 09-04-85 
NFPA Rattngc Health: 3 Rimmrbiliry: 0 Reictivily: 0 Other: Odducr 

* 
NITRIC ACID, 70% 

. e e 



e NITRIC ACID, 70% Effectiv a :: 10-21-86 Supersedes 09-04-85 e 

Inbrlrtioo: 
ConoriVr! Inhalation of vrpon ma awe brathing d i f f i l t i a  
and k r d  to pneumonia and pulmonary edema, d c h  may k b t a l  
Other vptomr may include coughing, choking, and initation of 
the no6c, thmat, and reqiralory tnct. 

Ingestion: 
Canork! Swallowing nitric Kid can c a w  immediate p i n  and 
b u m  ofthc mouth, thrmt, esophagus and prtmintutinal tnM.  

S U O  Contact: 
Conork! Can caw redness, pin, and m r e  skin bums. 
Concentrated solutions cause deep u k c n  and stain skin a yrllow 
or yrllow-bm rdor. 

Eye Contact: 
Conorivel Vapon 1~ irritating and may c a m  darnage to the 
eyes. Splashes may caw same bums and permanent eyc damage. 

Chmlc Exposum 
LMlg-tenn cxpaure to mccntnted wpon may caw e m i o n  of 
teeth. Long term expaum seldom OCrUr due to the conorkc 
propcrtier of the wid. 

Perronr with pre4sting skin disorders or eyc dicuse may be 
molt surceptible to the effects of thb substance. 

Aggrrmtloo d RHddlnp CoodJtloos 

IL€msum 
Io h d s  tloo: 
Remove to fresh air. If not breathing, give a r t i f ~ l  
respintion, If breathing is diflicult, g k  oxygcn. Call a 
phpician 

W NOT INDUCE VOMmKGl G i  law qwntitiu of 
water or milk if mihbk.  NCKr + anfihing by mouth to 

ullcollddow perron Get medical at t en th  immediately. 

Skin Exposum. 
In am of contact, immcdirtely flush stin 4 t h  plenly of water 
for JI k u t  I5 minutes while rcinoving contaminated clothing 
and shoes. Wash dothing bcforr reuse. momughly clean shce 
before reuse. Get mcdial attention immediately. 

Eye Exposurn 
Wuh eye8 with pknty d water for at l a s t  l.S minutes, lifting 
lower and upper eydids axasionally. Get medical attention 
immediately. 

Ingestloo: 

(RmQ1W 
Inhalation ( b t )  LUO: 244 ppm 
(N02)/30M 

SErnON6 occ -M casu= 

Airborne Erposurr Umlta  
-OSHA Permissible Exposure Limit (PEL): 
2 PPm CIWA) 
-ACGIH 'Threshold Umit Value mv. 
2 PPm CTWA); Jppm (-1 

I 

Veotilrtio~ System: 
A system of local and/or general exhaust b rrcommended to keep 
employee cxporurrr below the Airborne Erpaure Umirr b a l  
exhaust ventilation is generally preferrod beaure it a n  control 
the cmivionr OC the contaminant at iy source, preventing 
dirpenion dit into the pnerrl mrk 8 1 u  h u e  d e r  to the 
ACGIH document, 'Industrial Ventilation, A Manual of 
Recommended Pmticcr', mat rcOcnt edition, for details. 

Personal Respirators: (NIOSH Approved) 
If the TLV b emcdcd, wear a suppticd air, full-facepiece 
respintor, airlined hood, or selfcontained breathing apparatus. 
Nitric acid is an oxidizer and should not came in contact with 
artridges and cannisteo that contain oddiuble materials, such 
88 8 ~ t h t c d  charcool. 

skin Rotectlon: 
W a r  impcrviaw protcctk clothing, including boot& doves, lab 
coat, apm or cwenllc to p m n t  stin contact. 

Eye Rotectloo: 
Use chemical safety goggles and/or I full face shield whers 
splashing is pariblc.Contact lenses should not k worn when 
working with this material. Maintain wash rountain and 
quickdrench fadlitiu in vork area. 

Keep in a tightly clacd container. stored in I cwl. 
dsy, nntilatcd a m .  Protect from phjsiUl damage and direct 
sunlight. 
moisture. 

tzOlatc from incompatible substacu. Protect from 

. ..................... ...~....*.~*...*...........~*........** 
mRA 

.. . . 



Mallinckrodt 
judpent in d e k r m ~ i n ~  itr approprirtenru for a particular p&e. Material Safety Data . nrultlng from w dor rime upor thlr inlormrtkr. 

Emergency Phone Number: 314-9824000 Lwliackmd~. I=.. kiemmhoduccrDivIh. P.0. b a  M. M a .  KY 4mt. 

SULFURIC ACID 96% 
PRoDum I D E ~ F I C A ~ O N  
Synonymr ou d vitriol 

Formula CAS No.: 7664-93-9 

Molecular Weight: 98.07 

Chemical Formula: H2SOj 

Hwrdoua Inpcdientr: Not applicable. 

a 
W G L U  CORROSIVL. U Q v l D M D M l ~  
CAUSE SCVZRC BUNUS 10 ALL BODY TUSCR MAY BE F A U L  
I t  W U W R  HAlLHNt It INHALED. INIWATlON MAY 
CAUSE LUWO MrWGL 

Do not get in eyu, 01 skin, or 01 clothins 
Do not brorthe mbt. 
Keep container c l o d .  
UU only with adqurte vmtilrtion. 
Wuh thoroughly after handlins 
l l ~ h i r  8ubstamr I$ d d f i e d  u m POISON under the Federal Caustic 
Poison Act. - 
In dl UIU call phylMan. In CUI of contact, immediately 
flush skin or e y u  with plenty of n t e r  for at lcut U mlnutu. 
If mllowcd, DO NOT INDUCE VOMITING1 G h  large quantidu of 
water. N m r  give anjthing by mouth to an unconscious pcnon. If 
inhaled, mmovr to fresh air. If not breathing, give artifidal 
mpintion. If bmathinB b dif f i l t ,  evr omen. 
SEE SECllON S. 

DOT Hazard Clur: Corrosive Matedal 

- 
Appunncc: Colorlur, dly liquid. 

mol: worlur 
Sdubilily: Infinito @ 2 O C  

Boiling Point ca. 310% (SWF) 
Melting Point CL -14% (6.F). 

Vapor Dedty (Air - I): < 03 (B 2S.C (Vp) 
Vapor Pressure (mm H& I @ 146.C (2SO’P). 
Enpantion btc: No information found 

specific Omviy: 1.a \ 

2- 

m m  
NOI cornbustlbk, but &lance b a rtmrg oxid&; rad I& beat 
of reaction with ducing agonu or Eombustibiu may cause 
ignition. R ~ a r  with m a t  metala rckulng flammable, 
patentw e* wrgr. p* 

Exploslont , 
NOI wmbwtbk, but Hlktaaa b a rtmg odd&; rad IU but  
d ~aion with feducing agoau or combwtiblu may caw 
ignith. 

FIN Extlngulrhlng Mdr: 
Drychemlcll. (brm ora- dtolddr. Wmar ~y maybe d IO 
kwp nn e+ containen CWL 

sprel.1 ittrottmiw: 
la the event d a fire, wear lull protective clothing and 
MOSH-appmd selfcontained breathing appntw with full 
facepiece opcnlcd in the pressure demand or other podthm 
pressure mode. 

Sbbllltp 
Stablo under ordinary condition8 d uca and stomp. 

Hazardous Dccomporitloo Products 
To& fumu d oddu d sulfur. WUI ma with n l c r  or s lum 
to pduce  todc and oonorhn fumes. Ruar with arbonalu lo 
pnecni~ adma diodde PI, and witb vnido md sullldu to 
corn poironour hydmgca -aide a d  h y d g a  n r t ~  
rrrpecrinlY- 

Hazardous Polymerlutloo: 
. Will not occur. 

. .  NFPA RatlnRr Health 3 F mbilitr: 0 Reactiviw 2 Other: Water m c h  

SULFURIC ACID 96. 0 Effective e l - 8 6  Supersedes 09-05-85 



Effecti*4e: 10-21-86 Supersedes 09-05-85 

W l O N  S Hca I h  I Hrzm r d Inrormrt ioq 

Inhalatlon: 
Inhalation produces damaging cNects on the mucous mcmbnnu and 
upper respintory tract. May cause lung edema. Symplon~ may 
include irritation d the nose a d  thrort, and labored breathing. 

Ingestion: 
Conwive. Svrlh 'ng can cause -re bums d the mouth, 
throat. and stomach, leading to death. f i n  cause lore thmt, 
vomiting. diarrhea. 

Skln Conlack 
Comiw. Symptoms of redness, pin. and severe bum can occur. 

Eye Contrcl: 
Corrosive. Splashes can cause blurred vision, redness, pain and 
severe tissue burns. 

Chronic Exposure: 
bng-term exposure to mist or vapon may cause damage to teeth. 

Aggmvation or Presxlsting Conditions: 
,Persons with pretxisting skin disorders or eye problems or 
impaired respiratory function may be more susceptible to the 
~frcrts of the substance. 

B. FIRSAID 

Inlirintion: 
Rem& to fresh air. If not breathin& give a r I i C ~ b l  
respiration. if breathing h diffii lt, gibe o w n .  Call a 
physician. 

Ingestion: 
If swallowed, DO NOT induce vomiting. Give large quantities 
d water or milk i f  amibbk. Call a phpidan immediately. 
Never give anything by mouth to an unronxious person. 

Skin Exposure: - 
In case dcontacl, immediately flush skin with plenty d water 
for at least IS minutes while removing contaminated clothing 
and shou. Call a physician. 

Eye Exposure: 
Wash eyes with plenty d water for at least IS minutes, lifting 
h e r  and upper eyelids occasionally. Get medial attenlion 
immediately. 

C. TOXlClTy D ATA (RTECS, 1982) 

Oral rat LOSO: 2140 mdkg. Inhalation Guinea Pig 
LCH): 18 rng/rn3* 

s 
Airborne Exposure Umits: 
-OSHA Permissible Explosure Umit (PEL): 
1 mdm3 WA). 
h C G l H  Threshold Umit Value mw 
1 mdm3 WA). 

SULFURIC ACID 96 

Ventilation System: 
A system of local and/or p n e n l  exhaust is recommended lo keep 
employee exposures betow the Airborne Erpoaure Limits. lacal  
exhaust nntilalion is genenlly preferred because it can control 
the emissions of the contaminant at its source, pmcnting 
dispersion of it into the general work area. Please refer to the 
ACGIH document, 'Industrial Ventilation, A Manual d 
Recommended Prrctkes', most reant edition, for details. 

Personal Rcsplratorr: (NIOSH Approved) 
I f  the 'lLV is exceeded I full facepicre chemkal catlridp 
Rzpiralor may be wrn. in  general, up to 100 times the TLV or the 
maximum use concentration specified by the respintor supplier, 

tcspirator or airlined hood may be worn. 

Wear impervious prolccthn clothing, including boots, gloves. lab 
coat, apron or mvcnlls to prevent skin contact. 

Eye Protection: 
Use chemical safety goggles and/or a full lace shield where 

' splashing is poasible.Contact lenses should not be worn when 
workingwith this matCn8l. 
quickdrench facilities in work area. 

. 

* 

'whichever is leu. Alicmativcly, a supplied air full facepicre 

. SWn Protection: 

Maintain eye wash fountain and 

cinl Informrtinq SECTION 7 Stornee rnd SIR 

Store in a mol, dry, ventilated stonge area with acid 
resistant lloon h d  good drainage. Protect from physical damage. 
Keep out of direct sunlight and amy from heat, water, and 
incompatibk materials. Do.not wash out container and use i t  for 
other pulposer. When diluting, always add the acid to water, never 
add water lo the acid. 



. -  .- -. .- 
HAZARD EVALUATION OF CHEMICALS 

C H M I C M  PROPERTIES: (Synonym: bruol, cyc ldwxr t r imo,  c a l  tu ngth) 

i 

I 

I 

TLV-TWA: 10 ppm . m: 1 PPI- 9 p p ~ 0 i l i ~  

Odor Chmr8ct~rht ica:  kcnotie IDLH: aD00 p p  

Route o f  Expoours: Inholmtion, m e a t -  Hum: Carcinagen 

tim, di rect  contact, sk in  &sorption R.t/Houm: Carcinoqen 

HANDLING REeOmEHMTIW:  ( P e r n o d  p ra t r t i v .  muuru) 

I.p.fme81e protect ive clothinq, qlwea. and boots; 8ye protection; reapifator required 
at  1 pp: SCBAa required a t  10 p p  

H W T H  W R O S  AN0 fIRST AID: 

If in eyes, wash imediate ly  w i t h  lame r o u n t s  o f  wrtcr; if on akin. uwh w i t h  sow 

( r i l d  dmterqent) and water: aove parurn to fraah air; mrform artificial r -p i ra t ion if 

bremthinq stopped: if nallowad, do not indun Mnitinq, ramve bv q u t r i c  hveqe ard 

. 

Acutrr Excitation. euphoria. bodecho, drorsineas, dizziness,  vod t ino .  d c l i r i u r .  m- 

a comciowneas, blurred vision, tremors, rhal low reaspiration 

OWdc: Hadache, MOfex ia ,  droudne88, mrvouanoas. pdlor. a n a h ,  bleodlnq d e r  
sk in  and eyes. reduced c lo t t i nq  a b i l i t y ,  possibly leukcria, l i v e r  and kidney dmatp 

- r * 4 -  s 2 J " (2 a 8  



ecology and environment, inc. 

HAZARD NALUATION OF MEHICALS 

~hsnica~ 3- Radium 226 Date 
WT,Nme/U.N. No. Radioactive Material Job No. 

, ~ u ~ ~  UN 2910/UN 2982 

Refmmce8 Consulted (circle):  
NIWOStM Pocket Guide Verschueren . hrck Index Hazardline Chris (Val.  11) 
Toxic wrd Huardour Safety Manual ACGIH Othar:-NCW65, 10 CFR 20 

Handbook of Chemistry and Physics 
Chemical Roperties : (Synonymat 1 
Chrnical formula Ra-226 (elemental) Molecular Weight 226 
mrica~ Stat. solid sol ubi I i t y  ( H ~ O )  N/A ~ o i ~ i n q  Point N/A 
F l u h  Point N/A Vapor ~ressurs/~anaity 5 5 ~ r s s z i n g  Point N/A 
Speci f ic  Gravity N/A Odor/Odor Threshold N/A Flsmnable L i m i t s  N/A 
Radiological PFoperties: Alpha, Ramma emitter, half-life = 1620 years, 

Bio1011icaJ Properties: 

radon daughters emit alpha, beta, and gamma rays, 
direct daughter product is Radon 222. 

DAC ' 31~10'~~ U- .mc-&lo -10 u c m  (w'ater) 

Grcinogen X Teratogen X Mutagen X 

chir.)Mpc. 3x10 -10 uci/& 
IDLH H m  Aquatic Rat/Housc 
Route of Exwure Inhalation, ingestion, dermal, external radiation hazard 

Hand1 inq Recommendations: (Personal protective measures) 
Protective clothing, respirators if airborn particulates are generated. 
Health physicist required for external radiation above 2 &/hour. 

Honitorinq Recomendatiormr 
Survey ratemeter with alpha probes (GM or ZnS); Micro-R-Meter for gamma 
radiation. TLD badges, pocket dosimeters. 

- 

DiSe0s.l /Waste Treetmt : 
Disuosal of radioactive waste depends on quantity, activity and form of 
waste. Disposal at LLRW disposal facility if required. 

Health H u a r d i  urd First Aid t 
None immediate, decomtaminate personnel prior to transportand notify emerq_ency 
personnel. Flush wounds with water. 

\ 

Symptoms: Acute: None immediate. Above 200 rem - nausea, vomiting may 
mronict Lung cancer, skin injury, osteogenic sarcoma. 

may appear within hours. LD50 - 350 rem 

37 51 0 3  
(12/83,DLO) 



Version 3 

i he  i a f o r v t i o a  in this rb-t applies t o  workplace expowre r eml t inp  from processinq, 
maaPfactt8rbg# s to t ing  or handling and i s  not &signed for  tbe population ac large. 
gonoralurtioa beyond oCCUpsrion8l uposUre8 should not k made. The best indurtrirl  hygiene 
pr.ctAa i a  t o  maintain conceacrarions of all c h a i c a l a  at levds as 1- as is ptrc t i f z i l .  

Chaical: Acetylene tetxachl or id. dichlot o-2 , 24i.Chlor oethaam , t etr achlororebane 

-: A c e t o u l r  Bonofoemr Celloar Uestroa, Mz and otbus. 

llaca: 

Any 

ryrtecrachloroethanot CAS 79-34-5. 

Primary pu i s  as .a intesmediate in tho produaioa  of trichloroethylene, rlro used as 
molvent for fatsr o i ls ,  resins, Piatsr varnish, w e d  k i l l e r s ,  insect icides and many 
O t h t 8 .  - 

-: a e a r ,  colorless or pale y e l l w  liquid, 

Q d p r a  -ishr 1 i k o  chloroform. 

m i a - t  only d i g h a y  -1ubl . r  SiJlk8. 

-: - Ioduce exposure t o  tbe l a w s t  f o u i b l e  lewd. 

-: Average 8 how uposuto - 1 p p .  

$or 10 mincrtes, i r r i t a r i o n  of non .ad throac uete f e l t  i n  addition. A t  335 PP fo 
these sympcas genrr r l ly  d i u p p r r r  uhr . P O  .taute8, rapid fat igue was also expor iewd.  

. e.po.oro stop.. Larw accidental exposures h v e  r e s u l t d  in  death. 

-: -soto of 116 p p  for 20 riauc8s h u  a u r d  dirrziaeas and v a i t i n q .  

U t  Absorption through skin i t  possible. Signif icant  &kin absorpcion.may occur t o  
producm tox ic  off.cts. k r l i a s t  and most common s y r p t a  i s  tr-rs o f  handsr followed by 
skia i r r i t a t i o n ,  nlPbrress and d f e s  listed above, D e ~ d t  has occurred L t a  a combination 
of inhalation and skin absorption. 

&sat I r r i t a t i o n  and tearing. 

Ina,Jtiaat Abd6minal p i n ,  fmm8a0 urd o a i t i a g  followed by similar  symptcma as 
M a l a t i o n .  A. l i t t l o  as 3 m l  t u 1 0  l iq. 02.1 m y  cause unconsciousness. 

-8 

sylpou MY iaclude aervo~.nosa,  l o u  of appetite,  constiprtion, t t m O f S 8  fat igue,  
dizzicwss, imu&a8 o a d t i n q  and headache. 
W-8 have h e n  reporrted a f t e r  pcdoaqed exposure t o  75 pm. 

my resul t  in lonq lns t inq  l i v e r  daraqe. These 

Totr8chlotoecbmr a t  hiqh levels  h u  caused l i v e r  cancer la rice. Whether it causes 
caacmt in h u u n s  ir unknown. 

'Ilrop8r.d by the Bureau o i  Toxic Subatlac8 ksassment, bku York State 0ep.rt.ent of Health. 
?or ua explanation of the terms and abbcmfiafioru used, see Toxic  Substancca: 
Toxic. available from the lDIw YOrk Sta te  Department of E e r l t h .  

How Toxic is 

. .  .. . . . .. 



- 
I 

-8 

u t  Remwe raked  clothinq.  Wash a f f e c t e d  area with  roap and water for a t  leaat 5 

m: wash y e 8  vitb lo ts  of water, Seek medical a t t e n t i o n ,  

nave por8on t o  f r e s h  air. Give a r t i f i c i a l  r e s p i r a t i o n  or oxygen, a8 rcquird .  
Seek medical a t t e n t i o n .  

minutes, Seek medical at tent ion.  

-8 Seek ..did a t t e n t i o n  i m e d i a t e l y .  

ta -: 
e ~ a u r e ,  Cive specia l  a t t e n t i o n  t o  neurological  and l i v e r  func t ion  screening tests. 
A l a h o l i a  Ray b. p t d i 8 p 8 i n g  fac to r .  

Expired air  or blood a n a l y r i s  may be h e l p f u l  In determining s e v e r i t y  of 

dcncr;ti lot flammable except under cond i t ions  listed belw. - 
to m: Reacts  v i o l e n t l y  with rodirnr pota8simr n i t r a t e s  and 2 , l d i n i t r o p h e n y l  

d i s u l f i d e s  flammable gao given o f f  when beated with  s t rong a lka l i e s  such as potassrrnn 
hydroxide , 

to -8 
c h a i c a l l y  active and toric gases B U C ~  a8 hydrogen chloride, phosgene, u r b o n  droxide and 
carbon monoxide. 

Breakdown i n  t h e  presence o f  beat ,  l i g h t  or mois ture  may yield - 
@ 

-: Keep container cioscdt a f o r e  i n  a. cool, dry, d u k  area v i t h  adequate 

-~nnttalat Provide adequate ven t ia l t ion .  Have eyewash s t a t i o n s  ava i l ab le .  

+enti la ti on, 

: 
Rubber or neoprene profecf ive  c lothing,  gloves and goggles. 

auxiliary self- contained breathinq apparatusr  both with a f u l l  facepiece  and opcratcd i n  a 
p o 8 i t i v e  pressure mode O r  a self- contained breathing apparatus  with a f u l l  f acep iece  
0p.rat.d i n  a p o s i t i v e  pressure mode. Far from a r-rd use a gas mask 
w i t h  an organic  vapor u n i 8 t e r  or an esupe-typr self- contained br eathinq apparatus .  

BY- -ra;cnt: Far any d-tcW&l.e 1-v- use a supplied- air  r e s p i r a t o r  w i t h  an 

Do not wear contact  l e n s e s  when handling t h i s  material. 

G e t  all workers out o t  t h e  .p i l l  area. 
Spread sand or other  absorbent material ovet l i q u i d  t o  abaorb it. Shovel i n t o  buckets, t a k e  
t o  a rofc Place in t b e  o p n  a i r .  Por f i n a l  d i sposa l  contact  your regional  o f f i c e  of t h e  New 
York S t a t e  DepaZfpent of Enviromental  Conservation, 

For aor information: 

Put  on r e s p i r a t o r  and o tber  p r o t e c t i v e  c lothing.  

COnt8ct the I a d u s t r i a l  Hygienist or Safety Officer a t  your worksite or t h e  N e w  Yock S t a t e  
Dep.rtaent o f  Bcalth, Bureau o f  Toxic Subatance ASsessment, 2 Univers i ty  Place, Albany, 
N W  York 12203. 



Version 3 Q i i c a l  Pact Sheet* e v 
Tbe information in  th is  shee t  appl ies  t o  workplace exposure resu l t ing  f r a  processing, 
manufacturing, s tor ing  or hadl iag  and Is not designed for the population a t  large. 
gener.litatlon beyond occupational erpoaures sbould not be made. 
practici is t o  maintain concentrations of all cbaiclls a t  levels u low u is pract ica l .  

chrrical: Hpdrogen cpmlde, bydroc]r~Ic acid, BQI, prruxic ac$d; CAS 74-90-8. 

.Pradr: 

Ilasit 

Any 
The best i ndus t r i a l  hyqicne 

Blaaumure, Aero Liqoid BQ and others. 

Used as a flaigaat**; aard in electroplatiaq, wtrllurqy and photographic procesacs; 
rued i n  the  synthesis of resin ~01101.18, acrylates, wthacrylates , huuethylcnedidminc  
.nd acrplonl t r l le .  

-3 Beauae its boi l lnq  point  is n 8 u  room t a p r a t u r e ,  hydroqcn cyanide may be a 
alor less  gas or color less  l iquid .  
a (USPI and commercial strurq+hr of 58 t o  10%. 

It is also sold u a water so lu t ion  a t  a s t rength  of 

w: Sweetish, 1Uce bltter Jmond8. bvQdpf: 1 p p .  

Epawratiant Liquid eVapOr8fe~ a t  roa tesperature. Vaporizes rapWly above 26OC ( 8 O O P ) .  

-: Very soluble. 

w: Average (I hour exposure - 10 p ~ .  

-: 4.7 p p .  

-s l o p .  
-: 

Z n b U t b a :  
dizziness,  musea and w a i t i n g .  
i n  breathing, rapid tbrobbing of tbe heart ,  paralysis, unconsdousness, respi ra tory  arz csz 
or d88th. 

A t  less tbm 20 p p ,  erpo8ore t o  hydrogen eyadde r ay  produce headache-, 
Cancentratloas grea ter  than SO p p  u y  muse d i f f i c u l t y  

270 p p  h u  a u a c d  inmediate 30 . fnutes exposure t o  135 p p  m y  cause death. 
&atha 

skin: Hydrogen cyaaide is-readily &orbed tbrough the skin. 
above. 

mr Bydtoqen cyaalde is i r r i t a t i n g  t o  tbe eye and rapidly absorbed. 

m t  
or 1.4 oz. for a 150 pound person. 

-: 

Symptas are sinflat t o  

Symptoms are similar t o  above, -8th h u  resulted from ingest ion of S70 mg/kc 

Xtcbing scarlet rash, red bumpa, severe nose i tch leading t o  hleeding, and possibly holes 
in t he  nose, m y  result fror long term exposure t o  hydrogen cyanide. 
v a i t i n g ,  makaess and enluged thyroid glaad hr ra  also been reported a t  exposures from 4 
t o  12 pm. 

For more i n fo r r r t lon ,  contact the Bcw 

Headache, nausea, 

nost of these symptas dia8ppear after uposute  stopr. 

**h pRit MY be required whea used for  this purpou. 
York State Departaent of tnvi romenta l  Consernation, Bureau of Pes t i c ides  Ranagement. 

qrep8t.d by the B u r c A o  of Toxic Subtance As8easaent, New York State Department of Ecalth. 
?or an explanation of the terns and abbreviations used, see Lpoxic Substanch:  
TOXIC' ao8.Uable from the New York State Deparfrent of E e r l t h .  E o v  Toxic  i s  



* t  Hove person t o  f r e s h  a ir .  Administer a r t i f i c i a l  r e s p i r a t i o n  and oxygen as 
requixed. 
cyanide is i n  use. 
f o r  15 second8. Repeat af ter  1 5  seconds. 

least 15 minmer. Seek medical a t ten t ion .  

Wash with water a t  least 1 5  minutes. 

Use amyl nitrate as above, g ive  a r t i f i c i a l  r e s p i r a t i o n  and oxygen as required. 
G e t  i m d i a t e  medical a t ten t ion .  . 

en m: Break amyl n i t r a t e  ampule in  c l o t h  
and hold under nose f o r  1 5  seconds. Repeat a t  15 second in t e rva l s .  Additional t reacnent  
10 ml o f  3% sodium t h i o s u l f a t e  intravenously within 2 minu tes  followed by 5 0  m l  of 259. 

bllOSB recommends that ampules o f  amyl ni t rate  be available wherever hydrogen 
Whenever symptoms appear break ampule i n t o  c l o t h  and hold under nose 

Seek medical a t t e n t i o n  immediately. 

Skin: Remove a l l  contaminated clothing.  Wash with soap and l a r g e  amounts of water f o r  a t  

-8 

tnacbJnn: 
Seek medical a t t en t ion ,  

Blood QI l e v e l  , tests may be useful. 

e t  Hydrogen cyanide is a dangerous f i r e  hazard. It burns i n  a i r  with a b lue  flame. 

-: u p p r  -0 4l\, Louer -0 6%. 

'htfnaufahcr: Use dry chepical, carbon dioxide or alcohol foam. F ight  f i s t  from f a r  away. 

I g n i t e s  a t  -17% (OOP) . - 
( I c n a r a l r  M t r t  long standing, l i q u i d  hydrogen cyanide polymerizes t o  form a d a r k  brown 

u p l o s i o e  pouder.noisture and alkalies ( l i k e  l ye ,  potassium hydroxide) speed up t h r s  
coaction, - 
w: Protect  conta iners  aga ins t  physical damage. S to re  outdoors,  i f  

pomib le ,  or indoors i n  s tandard combustible l i q u i d  s torage  room or cabine t ,  away from 
sources of igni t ion.  

-: Provide adequate v e n t i l a t i o n  t o  keep l e v e l s  below recommendation. 

Lanq rubber gloves, aprons and impervious c lo th ing  should be worn i f  con tam w i t h  hydroqe 
cyanide i 8  l i k e l y .  

self- contained breathing apparatus.  Far uu P a  5 0  pgm use  a ruppl ied-air  r e s p i r a t o t  v i t h  
f u l l  facepiece, a self- contained breathing apparatus  with  a full facepiece,  a supplied-ar 
r88piratoc omra ted  i n  continuous-flow mode oc P gas  mask v i t h  f u l l  faceprece and a 
canister providinq pro tec t ion  aga ins t  hydroqen cyanide. Far 1 r v - l ~  arra tpr  rhan S O  D- 

full facepiece operated An a porr i t~ve  pressure  mode o r  a combrnatLon Type C supplred-arr 
r e sp i r a to r  w i t b  an aux i l i a ry  se l f- conta ined  breathrnq a p p r a t u s ,  both  wr th  f u l l  facepiece 
and operated i n  a pos i t i ve  pressure  mode. par fLpm a mnt- use  a gas 
mask w i t h  a c a n i s t e r  providing p ro t ec t ion  aga ins t  hydroqen cyanide or an escaw 
self- contained breathinq apparatus. 
apparatus  with a full faceprece operated i n  a pos i t i ve  pressure  mode. 

-: use a supplied- air r e s p i r a t o r  or  a 

use  a salf-contatned breathing appa ra tu s  wrth a 

par f i  re- u s e  a self- contained breathing 

Waste so lu t ion8  o f  bydrogen cyanide should be destroyed by d k a l i n e  ch lo r ina t ion  or a l k a l i n e  
r eac t ion  w i t h  fe r rous  su l f a t e .  
YOrk State Department o f  Environmental Conservation. 

For more information: 

For final disposal contact  your regional  o f f i c e  of the  New 

Contact the Indus t r i a l  Eygienist  or Safe ty  Off icer  a t  your worksi te  or the  New York S t a t e  
Demrtment of Hea l th ,  Bureau o f  Toxic Substance Assessment, 2 University Place, Ubany,  
New Yotk 12203. 

. a .  * I . I . .  I . ,  
rrryclcd papur 
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Group/Site Nos.: 6/25 
Site Name: Rad. Spill 
Revision No.: 0 
Ikrte: 4-24-89 

Of l1 a Page No.: 

Section 3.0 - Project Sunary 

Work Plan  Group: G 
Site No.: 25 
Site Na=e: Radium Spill Area 
Site Description: A complete site description and history are presented in 

Sections 2.0 and 3.0 of the attached work plan. 

Wase I - Field Screening 
physical Survey (check all that apply): 

X Overall Physical Reconnaissance - EabitatIBiota Survey 
X ENu/OVA Surface Emission Survey - Asbestos Survey (in Rubble) 
- X Radiation Survey - X Eydrologic Assessment 

- 
- 

Geophysical Survey (check all that apply): 
- X Electromagnetic Conductivity: - Ground Penetrating Radar 
- X EM-31 - X EH-34 - Seismic Refraction 

- X Magnetometry - Seismic Reflection 
- Very Low Frequency 

Analytical Screening (check all that apply): 
- Field Analyses : 
- Soil Eeadspace Analyses: Planned Number of Samples - 
- Soil Gas Analyses : Planned Number of Samples - 
- X Laboratory Analyses: 

PLlwHED “BER OF W L E S  CATEGORIES OF ANALYSES 
Surface Water - X Volatile Organic Compounds 
Sediment 
Soil’ 45 - 

5 - Groundwater 
3 Duplicates 

Trip Blanks - 
Field Blanks 
Rinsate Blanks 
Other 

- 

- 
- 

- X Polynuclear Aromatic liydrocarbons 
X Phenols - 
- Chlorinated Eerbicides 
- Carbamates 
- X Pesticides/Polychlorinated Biphenyls 
- X Total Recoverable Hydrocarbons 
X Metals 
X Gross Alpha 
- 
- 



Section 3.0 -- Project Summary (Continued) 

Phase I1 - Characterization 

Group/Site Nos.: GI25 
Site Name: Rad. Spill 
Revision No.: 0 
Date: 4-24-89 

4 of 11 Page No. : 

PLANNED NUMBER OF SAMPLES 

4 
3 

Field Blanks 3 
Rinsate Blanks 3 

Surface Water - Air - Duplicates - 
Sediment - - Biota: Trip Blanks 

- - 25 Flora - Soil 
Groundwater - 3 Fauna - - 

CATEGORIES OF ANALYSES 
X Pesticides - X Purgeable Aromatics - 

- X BaseINeutral Extractables - 
- X Acid Extractables - 

X Purgeable Halocarbons - X Polychlorinated Biphenyls - 
X Total Recoverable Hydrocarbons 
X Metals 

- Polynuclear Aromatic Hydrocarbons - X Cyanide 

Additional analytical categories are identified below: 

- X Gross Alpha 
- X Total Organic Carbon 
- X Hardness (water only) 
- X Alkalinity 
- X Total Suspended Solids 

(water only) 
- X Total Kjeldahl Nitrogen 
- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

- X Dissolved Oxygen (in field) 
- X 5-day Biological Oxygen Demand 
- X Chemical Oxygen Demand 
X Radium 226 - 

- x PH 
X Percent Moisture 
X Grain Size 
- X BTU Content 
X Ash Content 

- 

- 
- X Total Halogens 
X Sulfur - 
- X Igni tabili ty 
- X Cation Exchange Capacity 
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Site Name: Rad. Spill 
Revision No.: 0 
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of l1 a Page No.: 

Section 4.0 - Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. 
are listed below: 

Site-specific designated personnel and their responsibilities 

S i t e  Hanager: 
T d T a s k  teader(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. 

Scction 5.0 - WQC Objectives for Masurerent Dnta 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. Detection limits for screening and 
quantitative analyses are presented in Section 9.0 of the GQAPP. 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifies any modifications to the 
accuracy (A), precision (P), completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GQAPP sections. 

Procedures 

All analytes (including field parameters), sample 



Group/Site Nos.: 6/25 
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Analyte Hedia Hethod No. A P C DL 

* 
Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable 
Hydrocarbons 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 
Gross Alpha 

Hydrocarbons 

Laboratory Analyses e Volatile Halogenated 
Hydrocarbons 

Volatile Aromatic 
Hydrocarbons 

Gross Alpha 
Radium 226 
TCL Purgeables + xylenes 
TCL BNAs 
TCL Pesticides 6 PCBs 
Total Recoverable 

Hydrocarbons 

. TCL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryl1 i um 
Boron 
Cadmium 
Calc i um 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

s/w 
s/ w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/ w 
s/w 

s/ w 
s/w 
s/w 
s/u 
s/w 
s/ w 
s/w 
s/w 

s/w 
s/w 
s/ w 
s/w 
s/w 
s/ w 
s/w 
s/w 
s/w 
s/w 
s/ w 
s/ w 
s/w 

EPA 8010/601 

EPA 8020/602 
-- /EPA 900 
-- /EPA 903.1 

EPA 82401624 
EPA 82701625 
EPA 80801608 

EPA 418.1 

EPA 6010/200.7 
EPA 6010/200.7 
EPA 7060/206.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 7421/239.2 

N/M 

N/M 
N/M 
N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/ M 
N/ M 

N/M 
N/ M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 
N/M 
N/ M 
N/M 

N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/ M 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/ M 
N/ M 
N/M 

N/M 

N/M 
N/M 
N/M 

N/M 
N/M 
N/M 
N/M 
N/M' 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/ M 
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Analyte Media Method No. A P C DL 

Hagnes ium 
Manganese 
Hercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanad i um 
Zinc 

Cyanide 
TOC 
Hardness 
Alkalinity 
Total Suspended Solids 
To tal Kj eldahl Ni t rogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 
Pfl 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Halogens 

Demand 

Sulfur 
Ignitability 
Cation Exchange Capacity 

Field Parameters 

Pfl 
Specific Conductance 
Temperature 
Dissolved Oxygen 

s/w 
s/w 
s/w 
s/w 
S/V 
s/w 
s/w 
s/w 
S/V 
s/w 
s/w 
s/w 
v 
W 
v 
s/w 
S/V 
s/w 
W 
v 
v 
S 
S 
S 
S 
S 

S 
s/w 
S 

W 
W 
W 
W 

EPA 6010/200.7 
EPA 6010/200.7 
EPA 74711245.1 
EPA 6010/200.7 
EPA 7740/270.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 784V279.2 
EPA 6010/200.7 
EPA 6010/200.7 

EPA 90101335.2 
EPA 9060/415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

SH 507 
EPA 410.4 
EPA 150.1 
ASTH D-2216-80 
ASTH D-422-63 
ASTH D-2015-77 
ASTH D-482 
ASTH D-808-81 
EPA 325.3 

EPA 1010 
EPA 9081 

ASTH D-129-64 

Field 
Field 
Field 
EPA 360.1 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/M N/H 
N/H N/H N/H N/H 

N/H N/H N/H N/H 
N/H N/H N/H N/H' 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/M N/H 
N/H N/H N/H N/H 

N/H N/H N/H 
N/H N/H N/H N/h 
N/H N/H N/H N/H 
N/H N/H N/H N / H  
N/H N/H N/H N/H 
N/H N/H N/H N/M 
N/H N/H N/M N/H 
N/H N/H N/M N/H 
N/H N/H N/M N/M 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/M N/M 

N/M N/H N/H N/H 
N/H N/H N / H  N/M 
N/H N/H N/H N/H 
N/H N/H N/H N/H 

Notes: S = Soil and/or sediment 
W = Groundwater and/or surface vater 
N/H = No Hodifications from GQAPP 

-* 
With the exception of Total Recoverable Eydrocarbons and Gross Alpha, the 
laboratory screening analyses do not have EPA method numbers. 
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Section 6.0 -- Fieldwork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP. 

Modifications to these procedures are described below: 

No Modifications 

Section 7.0 -- Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 8.0 -- Calibration Procedures and Frequency e-, 
Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 

Section 9.0 -- Analytical Procedures 

Screening and quantitative analytical procedures are presented in Section 9.0 
of the GQAPP. Site-specific accuracy, precision, completeness, and detection 
limit criteria are presented in Section 5.0 of this SQAPP. Modifications to 
any other of the analytical procedures are described below: 

Radiometric analyses will be conducted by an outside laboratory. 
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Section 10.0 - Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 of the GOAPP. Hodifications to these procedures are described below: 

No Hodifications 

Section 11.0 - Internal Quality Control Checks 

Internal quality control check procedures are presented in Section 11.0 of the - 
GQAPP. Hodifications to these procedure's are described below: 

No Hodifications 

Section 12.0 - Performance and System Audits 

Performance and system audit procedures are presented in Section 12.0 of the 
GQAPP. Specific audits planned for this site investigation are listed below: 

Audit T y p e  Frequency/Date Description 

To Be Determined 
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Section 13.0 -- Preventive Maintenance 

Preventive maintenance procedur.es are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 14.0 - Procedures Used to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GQAPP. 
are described below: 

Modifications to these procedures 

No Modifications 

Section 15.0 -- Corrective Action 

Corrective action procedures are presented in Section 15.0 of' the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 16.0 -- Quality Assurance Reports to Management 

Quality assurance report procedures are presented in Section 16.0 of the 
GQAP;. Modifications to these procedures are described below: 

No Modifications 



Appendix A - Additional Personnel Biographies 

Group/Site Nos.: 6/25 
Site m: Rad. Spill 
Revision No.: 0 
Date: 4-24-89 

l1 Of l1 0 Page No.: 

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 

a 
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Section 3.0 -- Project Summaw 

Work Plan Group: G 
Site No.: 27 

Site Name: 
Site Description: 

Radium Dial Shop Sewer 
A complete site description and history are presented in 
Sections 2.0 and 3.0 of the attached work plan. 

Phase I - Field Screening 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance - HabitatDiota Survey 

X BNu/OVA Surface Emission Survey - Asbestos Survey (in Rubble) 
X Radiation Survey - X Hydrologic Assessment 
- 
- 

Geophysical Survey (check all that apply): 
- Electromagnetic Conductivity: 

EM-34 - ~n-31 - 
- Magnetometry 
- Very Low Frequency 

- Ground Penetrating Radar 
Seismic Refraction 
Seismic Reflection 

- 

Analytical Screening (check all that apply): 
- Field Analyses: 
- Soil Headspace Analyses: Planned Number of Samples - 
- Soil Gas Analyses : Planned Number of Samples - 
- X Laboratory Analyses: 

PLANNED NunBw OF SAHPLES CATEGORIES OF ANALYSES 
Surface Water - - X Volatile Organic Compounds 
Sediment - 1 - X Polynuclear Aromatic Hydrocarbons 
Soil 
Groundwater - 3 - Chlorinated Herbicides 

Trip Blanks - - X Pesticides/Polychlorinated Biphenyls 

X Phenols - 42 - 

Carbamates - 4 Duplicates - 

- Field Blanks X Total Recoverable Hydrocarbons - 
X Metals - - Rinsate Blanks 

. - X Gross Alpha - Other 
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Section 3.0 - Project S u n a r y  (Continued) 

h e  I1 - Characterization 

PLAtWED NUMBER OF SAHPLES 
5 
4 

Surface Water - Ai r - Duplicates - 
- 1 Biota: Trip Blanks - Sediment 

Soil Field Blanks I - 25 Flora - 
5 Fauna Rinsate Blanks - 4 - Groundwater - 

CATEGORIBS OF ANALYSBS 
- X Purgeable Aromatics - X Pesticides 
- X Purgeable Halocarbons - X Polychlorinated Biphenyls 
- X BaseINeutral Extractables 

- Polynuclear Aromatic Hydrocarbons -S- Cyanide 

X Total Recoverable Eydrocarbons 
X Metals 
- 
- X Acid Extractables - 

Additional analytical categories are identified below: 

X Gross Alpha - 
- X Total Organic Carbon 

- X Alkalinity 
- X Total Suspended Solids 

X Eardness (water only) - 

(water only) 
- X Total Kjeldahl Nitrogen 
- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

- X Dissolved Oxygen (in field) 
- X 5-day Biological Oxygen Demand 
X Chemical Oxygen Demand 
X Radium 226 
- 
- 

- x PH 
- X Percent Moisture 
- X Grain Size 
- X BTU Content 
- X Ash Content 
- X Total Halogens 
X Sulfur - 
- X Igni tabili ty 
- X Cation Exchange Capacity 
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Section 4.0 -- Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. 
are listed below: 

Site-specific designated personnel and their responsibilities 

Site W a g e r :  
T e W T a s k  Leader(s) : 
Pield Support Personnel: 

To Be Determined 

Biographies for those personnel listed above which are not included in the 
GQAPP are included in Appendix A of this document. 

Section 5.0 -- QA/QC Objectives for Measurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. 
quantitative analyses are presented in Section 9.0 of the GQAPP. Procedures 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. All analytes (including field parameters), sample 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifies any modifications to the 
accuracy (A), precision (P), completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GQAPP sections. 

Detection limits for screening and e 
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W Y  te Hedia Hetbod No. A P C DL 

* 
Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable 
Hydrocarbons 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 
Gross Alpha 

Hydrocarbons 

Laboratory Analyses 

Volatile Halogenated 
Hydrocarbons 

Volatile Aromatic 
Hydrocarbons 

Gross Alpha 
Radium 226 
TCL Purgeables + xylenes 
TCL BNAs 
TCL Pesticides & PCBs 
Total Recoverable 

Hydrocarbons 

TCL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryl1 i urn 
Boron 
Cadmi urn 
Calc i um 
Chrom i urn 
Cobalt 
Copper 
Iron 
Lead 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
S/V 
S / W  
s/w 
s/w 
s/w 
s/w 

s/w 
s/u 
s/ w 
s/w 
s/w 
s/ w 
s/w 

s/u 

s/w 
s/u 
s/u 
s/ w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/u 
s/w 
s/w 
s/w 

EPA 8010/601 

EPA 8020/602 -- /EPA 900 
-- /EPA 903.1 

EPA 82401624 
EPA 82701625 
EPA 80801608 

EPA 418.1 

EPA 6010/200.7 
EPA 6010/200.7 
EPA 7060/206'. 2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 7421/239.2 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/fl 
N/H 
N/H 
N/ H 
N/U 
N/H 

N/ H 

N/H 
N/H 
N/ H 
N/H 
N/H 
N/H 

N/H 

N/fl 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/M 
N/fl 
N/H 

N/n 

N/H 

N/H 
N/H 
N/fl 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/ M 

N/H 
N/H 
N/H 

N/H 
N/H 
N/ H 
N/H 
N/H 
N/H 
N/H 
N/M 
N/H 
N/H 

N/M 

N/H 
N/H 
N/H 
N/M 
N/H 
N/H 

N/H 

w n  
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N / H  
N/M 
N/ M 
N/H 
N/H 

N/H 

N/H 
N/H 
N/ M 

N/H 
N/ H 
N/H 
N/H 

N/ H 
N/H 
N/U 
N/H 
N/H 

w n '  

' e  
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 

N/ M 
N/H 
N/H 
N/H 
N/ H 
N/H 
N / H  
N/H 
N/H 
N/N 

N/H 
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Analyte Media Method No. A P C DL 

Magnes i um 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanad i urn 
Zinc 

Cyanide 
TOC 
Hardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 

Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Halogens 

Demand 

Pfl 

Sulfur 
Ignitability 
Cation Exchange Capacity 

Field Parameters 

PB 
Specific Conductance 
Temperature 
Dissolved Oxygen 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
S/W 
s/w 
s/w 
s/ w 
s/ w 
s/w 
W 
W 
W 
s/w 
s/w 
s/w 
W 
W 
W 
S 
S 
S 
S 
S 

S 
s/w 
S 

W 
W 
W 
W 

EPA 6010/200.7 
EPA 6010/200.7 
EPA 747U245.1 
EPA 6010/200.7 
EPA 7740/270.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 784V279.2 
EPA 6010/200.7 
EPA 6010/200.7 

N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 

EPA 9010/335.2 
EPA 9060/415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

SM 507 
EPA 410.4 
EPA 150.1 
ASTM D-2216-80 
ASTM D-422-63 
ASTM D-2015-77 
ASTM D-482 
ASTM D-808-81 
EPA 325.3 

EPA 1010 
EPA 9081 

ASTM D-129-64 

Field 
F i e l d  
Field 
EPA 360.1 

N/M N/M N/M N/M 
N/M N/M N/M N/M- 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 

N/M N/M N/M N/M 
N/M N/M N/M N/M 
N / M  N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 

N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 

Notes: S = Soil and/or sediment 
W = Groundwater and/or surface water 
N/M = No Modifications from GQAPP 

* 
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 - Fieldvork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 7.0 - Sarple Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 8.0 -- Calibration Procedures and Frequency 

Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. Modifications t o  these procedures are described belov: 

No Modifications 

Section 9.0 -- Analytical Procedures 

Screening and quantitative analytical procedures are presented in Section 9.0 
of the GQAPP. Site-specific-accuracy, precision, completeness, and detection 
limit criteria are presented in Section 5.0 of this SQAPP. 
any other of the analytical procedures are described below: 

Modifications to 

Radiometric analyses will be conducted by an outside laboratory. 
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Section 10.0 -- Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 of the GQAPP. Modifications to these procedures are described below: 

No Modifications 

Section 11.0 - Internal Quality Control Checks 

Internal quality control check procedures are presented in Section 11.0 of the . 
GQAPP. Modifications to these procedures are described below: 

No Modifications 

Section 12.0 -- Performance and System Audits 

Performance and system audit procedures are presented in Section 12.0 of the 
GQAPP. Specific audits planned for ‘this site investigation are listed below: 

Audit Type 
~~ ~~ ~ 

Prequency/Date 
~~ 

Description 

To Be Determined 
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Section 13.0 - Preventive Haintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 14.0 - Procedures U s e d  to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GQAPP. 
are described below: 

Modifications to these procedures . 

NO Modifications 

Section 15.0 - Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 16.0 - Quality Assurance Reports to m e m e n t  

Quality assurance report procedures are presented in Section 16.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Hodifications I 
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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 



APPENDIX c 

TERB#ATENBD AND RNDANGERED PIDRA AND FAUNA 

ASSOCIBTED VITH NAS PENSACOLB 

c-1 
[Bold items enclosed in brackets denote changes from original text] 



~ 

Sciootific mano 

~ 

Statu. 

FISHES 

Aciponsor oxyrhynchus 
Ammocrypta aaprolla 
Ethaostoma histcio 
Fundulus jonkinsi 
Lopisostous apatula 
Moxostoma carinatum 

AUPHIBIANS AND REPTILES 

Alligator mississippionria 
carotta carmtta carotta 
Chelonia mydas nydas 
Dormocholya coriacoa 
Drymarchon cocais coupori 
Erotmocholys inbricata 
Gophorus polyphomua 
Graptorys pulchra 

--- 

Lopidocholys kompi 
Ran. areolata aosopus 
Macroclorys tommincki 
- 

MAUMALS 

Uustola v i r o n  lutonsis 
Poromyscua polionotus 

tcissyllopsis 
Trichochus manatus 

latirostris 

-- 

Atlantic aturqoon 
Crystal dartor 
Hacolquin dartor 
Salt marsh topminnow 
Alligator gar 
River rodhorso 

Amorican Alligator 
Loqgorhmad turtle 
Groon turtle 
Loathocback turtlo 
Eastocn indigo snakb 
Hawksbill turtlo 
Gophoc tortoiso 
Alabama map turtlo 

Atlantic ridloy 
Florida qophor frog 
Alligator snapping 

turtlo 

rlorida mink 
Pbrdido Key baach 

West Indian manatee 
mouse 

Ursus aroricanus floridanus Florida black boar - 

U 
U 
U 
P 
U 

U 

R 
U ?  
I ?  
U 
P 
U ?  
P 
U 

U ?  
P 
SR 

U 
W A  

M 

A/A 

ssc 
T 
ssc 
ssc 
ssc 
ssc 

2 Gulf coaat, ostuarino 
UR 2 F r ~ s h  Water 

Frosh water 
Salt, frosh, brackish watocs 
Brackish, frosh, salt vator 
Fresh water 

T(S/A) Swamps, marshos, ponds ssc 
T 
E 
E 
T 
E 

ssc 
ssc 

E 
ssc 
ssc 

T 

E 

T 

T 
E 
E 
T 
E 
UR 1 

E 

UR 2 

UR 2 

UR 2 
E 

E 

UR 2 

Nerino, coastal 
Urrino, coastal 
Uarino, coastal 
Open aroaa noar wator 
Uarino, coaatal 
Sandy coartal plains 
Swamps, atroams, marshos, 
poada 
Uacino, coaatal 
Sand hill comrunitios 
Swamps, marshos, ponds 

Torchst rial habitats 
Beach dune. 

Atlantic and Gulf coasts 

Titi swamps 

e 0 e 



n 
I 
w 

Scientific m a r  
-80 statu. 

Common mame statu. FGOMC(0C C M )  USCIls 8.bit.t 

BIRDS 

Charadrius melodus 
Charadrius alexandrinus 
Dendroida dorinica 

Dendroica kirtlandii 
Haematopus palliatus 
Egretta rufescens 
Egretta caerulea 
Egretta thula 
Grus canadensis pratensis 
Falco pereqrinus tundrius 

s todda rdi 

- 
- 
Falco sparverius paulus 
Haematopus palliatus 
Haliaeetus leucocephalus 
Pandion haliaetus 
Pelecanus occidentalis 
Picoides borealis 

Vermivora bachmanii 
Campephilus principalis 

Sterna antillarum 
Mycteria anericana 
Rostrhamus sociabilis 

INVERTEBRATES 

Copris gopheri 

Piping Plover P 
Snowy plovor P 
Stoddard's yellow- e-u 

Kirtland's warbler U 
American oystercatcher U 
Reddish egret e-u 
Little blue heron e-u 
Snowy egret e-u 
Florida sandhill crane U 
Arctic peregrine M 

throated warbler 

falcon 
Southeastern kestrel R 
American oystercatcher P-U 
Bald eagle e-u 
Osprey R 
Brown pelican R 
Red-cockaded P-u 
woodpecker 

Bachmann's warbler U 
Ivo ry-bi 1 led U 
woodpecker 
Least tern U 
Wood stork U .  
Snail kite U 

T 
T 

E 
ssc 
ssc 
ssc 
ssc 
T 
E 

T 
ssc 
T 
ssc 
ssc 
T 

E 
E 

T 
E 
E 

T 
UR 2 
UR 2 

E 

UR 2 

T - .  

UR 2 

E 

AC 
E 

E 
E 

E 
E 

Opon dry, sandy boaches 
Opon dry, sandy beaches 
Wooded habitats 

Wooded habitats 
Coastal habitats 
Preshwater/coastal wetlands 
Freshwater/coastal wetlands 
Freshwater/coastal wetlands 
Freshwater wetlands 
Winters on coasts 

open pin. forosts, cloarings 
Open coastal beaches 
Pine forssts/coastal habitat 
Nea r wa tor 
Mangrove trees, coasts 
Cavity nests/old pine stands 

Wooded habitats 
Wooded habitats 

Coastal habitats 
Freshwater/coastal wetlands 
Freshwate r/coas t a1 wet 1 ands 

Scarab beetle P UR 2 Associated w/Gopher Tortoise 



Appoadix C (Coat.) 

Scientific 8aw 
Bas. statu. 

Babitat C o w n  U r w  status FGnrrC(0C r M )  USIYS 

PLANTS 

Chryropsis gorsypina 

Drosora intormodia 
Epigaoa ropons 
Kalaia latifolia 
Lilaoopsis carolinoneis 
Lilium iridollao 
Pinguicula planifolia 
Polygonalla macrophylla 
Rhododondron aurtrinum 
Sarraconia loucophylla 
Sarraconia 
Stowartia malacodnodron 

CrUi6b8na 

- 
- 

Cruise's goldon-artor P 

Spoon-loavod sundew R 
Trailing arbutus U 
Mountain laurol U 
Carolina lilaoopsis R 

Chapman1# buttorwoct U 
Largo-loavod jointweod R 

Whito-top pitchorplant R 
Swoot pitchorplant U 

Panhandlo l i l y  U 

Orange a x a h a  U 

Silky CaDollia U 

E 

T 
S 
T 

E 
RE 
T 
E 
c 
E 
E 

u R 1  

UR 2 
u R 2  
UR 2 
u R 1  

U R S  

UR 2 

Coastal dunor 

Aquatic h&bitatr 
Dry, acid, sandy soil 
Rich, moist, shady woods 

Black, mucky soilr 

Sand pino-oak rcrub 
Noist, woody habitats 
Opon acid bogs 
Acid bogr/slash pino woods 
Slop01 of woodod ravinor 

E - Endangorod 
T = Throatonod 
UR 1 = Undo!: roviow, Lor Fodoral listing with substantial ovidonco i n  oxistonco indicating at h a r t  nom0 

UR 2 - Undor roview, inrutficiont biological data availabla. 
UR 5 

dogroo of biological vulnorability and/or throat. 

Candidat. rpocios, but taxa has proven to bo mor. widomproad than was proviously boliovod and/or 
thoro rpocios that aro not subjoct to any idontifiablo throat. 

= 

FDA - Florida Dopartmont of Agriculturo. 
FGFWFC = F1OridA G a m  and rroshwator Fish Commission. 
USFWS - U.S. Fish and Wildlifo Sorvico. 



Agpondis C (Cont,.) 

Bas. = Status of spocies on the NAS Pensacola facility. 
R = Ranident. 
H = Migrant. 
SR = Suspected rosidont. 
P = Possiblo rosident duo to availablo habitat; survey roquired. 
u = Unknown, survey required. 
N/A = Not oxpected to occur on the NAS Ponsacola facility. 
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