
32501.034 
03.04.34.0001 

CONTAM INATION ASSESSMENT/ 
REMEDIAL ACTlVlTlES 

INVESTIGATION WORK PLAN - GROUP F 
NAVAL AIR STATION PENSACOLA 

PENSACOLA, FLORIDA 

Navy Yard Disposal Area (Site 9) 
Commodore's Pond (Site 10) 

Chevalier Field Pipe Leak Area (Site 23) 
Soil South of Building 3460 (Site 29) 

Solvent North of Building 3557 (Site 34) 

July, 1990 

, 

t 
L 

. .  
Prepared for: 

DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
21 55 Eagle Drive, P.O. Box 10068 

Charleston, South Carolina 2941 1-0068 

Contract Number N62467-88-C-0200 

ecology and environment, inc. 
316 SOUTH BAYLEN STREET, PENSACOLA, FLORIDA 32501. E L .  (904) 435-8925 
Intenutional Spscirlbtr in the Environment 

Katie.Moran
Typewritten Text
N00204.AR.000134NAS PENSACOLA 5090.3a

Katie.Moran
Typewritten Text



TABLE OF CONTENTS 

See t ion . 
2 SITE DESCRIPTION ....................................... 2-1 

2.1 Site 9 . Navy Yard Disposal Area .................. 2-1 

2.2 Site 10 . Commodore's Pond ........................ 2-4 

2.3 Site 23 . Chevalier Field Pipe Leak Area .......... 2-4 

2.4 Site 29 . Soil South of Building 3460 ............. 2-6 

2.5 Site 34 . Solvent North of Building 3557 .......... 2-6 

3 SITE HISTORY ............................................ 3-1 

3.1 Site 9 . Navy Yard Disposal Area ................. 3-1 

3.2 Site 10 . Commodore's Pond ......................... 3-2 

3.3 Site 23 . Chevalier Field Pipe Leak Area .......... 3-2 

3.4 Site 29 . Soil South of Building 3460 ............. 3-3 . 

3.5 

. I 

Site 34 . Solvent North of Building 3557 .......... 3-4 

4 CLIMATOLOGY ........................................... 4-1 

5 BIOLOGICAL RESOURCES ................................... 5-1 

5.1 Regional Biological Resources ..................... 5-1 

5.1.1 Terrestrial .............................. 5-1 

-5.1.2 Aquatic .................................. 5-4 

5.2 Site-Specific Biological Resources ................ 5-9 

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



* .. 

Table of Contents (Cont.) 

Section Page 

6 SURFACE VATER HYDROLOGY ............................... 6-1 

6.1 ‘General Occurrence and Significance 
of Surface Vater .................................. 6-1 

6.2 Site-Specific Surface Uatpr-Hydrology .............. 6-2 

7 PEYSIOGRAPBY AND EYDROGEOL@Y .......................... 7-1 

7.1 Physiography and Regional Hydrogeology ............ 7-1 

7.1.1 Physiography .............................. 7-1 

. 7.1.2 Regional Hydrogeology .................... 7-1 

7.1.2.1 SurficiaUSand-and-Gravel 
Aquifer ......................... 7-1 

7.1.2.2 Intermediate System ............. 7-4 

7.1.2.3 Floridan Aquifer System ......... 7-5 

7.2 Site Hydrogeology .................................. 7-5 

8 PROJECT lJANAGEnENT PLAN ................’...... ......... 8-1 

9 SITE WAGEHENT PLAN ................................... 9-1 . 
10 EEALTH AND SAFETY PLAN ................................. 10-1 

11 QUALITY ASSURANCE PROJECT PLAN ......................... 11-1 

12 AERIAL PEOTOGRAPH ANALYSIS ............................. 12-1 
13 UTILITIES SURVEY ....................................... 13-1 

14 FIELDVORK bE”0DOLOGY .................................. 14-1 
14.1 Phase I .. Field Screening ....................... 14-1 

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



Table of Contents (Cont.) 

Section Page 

14.1.1 Physical Survey ........................ 14-1 

14.1.1.1 Overall Physical 
Reconnaissance .............. 14-1 

14.1.1.2 Radiation Survey ............. 14-2 
14.1.1.3 HNu/OVA Surface 

Emissions Survey ............. 14-2 
14.1.1.4 Babitat/Biota Survey ........ 14-2 

14.1.2 Geophysical Survey ...................... 14-3 

14.1.3 Analytical Screening ..................... 14-4 

14.1.3.1 Laboratory Analyses .......... 14-4 
14.1.4 Hydrologic Assessment ................... [14-91 

14.2 Phase I1 .. Characterization .................... [ 14-91 

(14.2.1 Biota Sampling .......................... 14-10] 
(14.2.21 Soil Sampling ........................... (14-101 

(14.2.31 Shallow Honitoring Well * 
Installation and Development .............. (14-151 

(14.2.41 Groundwater Sampling .................... [ 14-16] 

(14.2.5) Hydrologic Assessment .................... [14-161 

(14.2.61 Air Sampling ............................ [14-161 

I . 

14.3 Phase I11 -- Extent Delineation .................. [14-171 
14.3.1 Biota Sampling .......................... (14-171 

14.3.2 Soil Sampling ........................... [14-171 

14.3.3 Shallow Monitoring Well 
Installation and Development ............ 114-171 

14.3.4 
.. Installation and Development ............ [ 14-17] 
14.3.5 Groundwater Sampling .................... (14-171 

Intermediate and Deep Monitoring Well 

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



Table of Contents (ant.) 

Sect ion Page 

14.3.6 Hydrologic Assessment ................... [14-181 
14.3.7 Air Sampling ............................ (14-181 

14.4 

14.5 

14.6 

Phase IV .. Extent Delineation ..... ...............[ 1 4-18] 
Topographic Survey [and Base Hap] ................. [ 14-191 
Field Quality Assurance/Quality Control .......... [ 14-19] 
14.6.1 Documentation .......................... [14-191 

- 14.6.2 Field Q M Q C  Samples ................... : [14-191 
14.7 Decontamination and Waste Hanagenent 

Procedures ....................................... [ 14-19 1 

14.7.1 Decontamination Procedures .............. [ 14-19] 
14.7.2 Uaste Xanagement Procedures ............ (14-201 

15 . LABORATORY QUALITY ASSURANCWQUALITY CONTROL .......... 15-1 

16 GROUNDWATER HODELING ................................... 16-1 

0 

17 TREATABILITY STUDY ...................................... 17-1 

18 BASELINE RISK ASSESSHENT ............+.................. 18-1 
18.1 Contaminant Identification ....................... 18-1 

18.2 Exposure Assessment .............................. 18-2 
18.3 Toxicity Assessment .............................. 18-3 

18.4 Risk Characterization ............................ 18-3 

19 FEASIBILITY STUDY ...................................... 19-1 
19.1 Screening of Applicable Remedial Technologies .... 19-1 
19.2 Assessment of Applicable Remedial Technologies .... 19-2 

V 
[Bold items enclosed in brackets demote changes from original text] 



Table of Contents (Cont.) 

Sect ion Page 

19.3 Risk Assessment .................................. 19-2 

19.4 Development and Evaluation of Remedial Action 
Alternatives ...................................... 19-2 

19.5 Selection of Recommended Remedial Action 
Alternatives ..................................... 19-2 

19.6 FS Report ........................................ 19-3 

20 REPORT ................................................ 20-1 

21 DOCUMENT REVISION ....................................... 21-1 

22 PROJECT MANAGEMENT .................................... 22-1 

23 PROJECT SCHEDULE ....................................... 23-1 

Appendix 

A SITE-SPECIFIC SAFETY PLAN ............................... A - 1  

J 

B SITE-SPECIFIC QUALITY ASSURANCE PROJECT. PLAN ........... B-1 
C THREATENED AND ENDANGERED FLORA AND FAUNA 

ASSOCIATED VITH NAS PENSACOLA ........................... C-1 

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



LIST OF TABLES 

Table 

2-1 

- 

14-1 

Page 

to Sites 9, 10, 23, 29, and 34 at NAS Pensacola ......... 2-5 

I 

Construction Details of Monitoring Wells Related 

Phase I Sampling and Analytical [Screening] 
Requirements--Group F ................................... 14-5 

14-2 Phase I Existing Well Sampling and Analytical 
Requirements-Group F .................................... 14-71 

Phase I1 Sampling and Analytical 
Requirements-Group P ................................... 14-11] (14-3 

, 

I 

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

+ L  



LIST OF IUUSTRATIONS 

Figure Page 

.2-1 Location Hap--NAS Pensacola Sites 9, 10, 23, 29, 
and 34 .................................................. 2-2. 

Site Map--NAS Pensacola Sites 9, 10, 23, 29, and 34 ..... 2-3 

Tentative Soil Boring and Temporary Monitoring Well 
Locations, Sites 9, 10, 23, 29, and 34--Phase I .........[ 14-81 

. 
2-2 

14-1 

14-2 Tentative [Soil Boring and Shallow] Monitoring Well 
Locations, Sites 9, 10, 23, 29, and 34--Phase I1 ........[ 14-14] 

23-1 [Phase I] Project Schedule--[Sites 9, 10, 23, 29 
a d  341 ................................................. 23-2 

(23-2 Phase I1 Project Schedule-Sites 9, 10, 23, 29, 
and 34 .................................................. 23-3 

23-3 Phase 111 Project Schedule--Sites 9, 10, 23, 29, 
and 34 .................................................. 23-4 

23-4 Phase IV Project Schedule--Sites 9, 10, 23, 29, 
and 34 .................................................. 23-51 

* 

. 

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



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 Navy Yard Disposal Area (Site 
9), Commodore's Pond (Site lo), Chevalier Pipe Leak Area (Site 231, Soil 
South of Building 3460 (Site 29), and Solvent North of Building 3557 
(Site 34) located at the Naval Air Station (NAS) in Pensacola, Escambia 

County, Florida. 
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. 

This work plan has been prepared by Ecology and 

E i E has developed a phased approach for performing the NAS Pensacola 
site investigations. 
identifying the principal area(s) and primary contaminants of concern at 
a site, thereby providing a mechanism for focusing qf 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.De1ineation) will be dependent on the results of Phases I and 
11. Phases I11 and IV, if required, will be directed not only toward 
fully identifying the horizontal and vertical extents of contamination, 
but also toward providing the quantitative data base necessary to 
support the screening and evaluation of potential remedial alternatives. 
The main objectives/advantages of this phased approach are as follows: 

Phase I (Field Screening) is dirkcted toward 

. 
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o Efficient identification of those sites vhere environmental 
contamination has actually occtwred as a result nf  past andlor 
present operations, thereby alloving non-contaminated sites to be 
eliminated from the prograa in the most environmentally sound, 
cost-effective, and timely manner possible; 

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

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

o 

o Early screening of potential remedial alternatives, vhich, in 

It is anticipated that some of the NAS Pensacola sites may not require 
investigation beyond Phase I1 and hence vi11 comprise Contamination 
Assessment-type investigations. On the other hand, sites vhich have 
documented contamination will likely require the additional phases of 
vork, and hence vi11 comprise a full-scale CERCLA Remedial 
Investigation/Peasibility Study (RIIFS). For simplicity, the 
investigations for all NAS Pensacola sites vikl be referred to as 
Contamination Assessment/Remedial Activities Investigations. 
results of site investigations that do not require study beyond Phase €1 
vi11 be incorporated into a Contamination Assessment Report. 
appropriate, these sites vi11 be recommended for No Further Action. 
final results of site investigations that require vork beyond Phase I1 
vi11 be incorporated into a Remedial Investigation Report, which vi11 

The fjnal 

If 
The 

provide all the information necessary for the development and completion 
of a Feasibility Study. 

1-2 
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2. SITE DESCRIPTION 

. 
2.1 
The Navy Yard Disposal Area (Site 9) is located at the southwestern 

Site 9 - Navy Yard Disposal Area 

- corner of Chevalier Field (Figures 2-1 and 2-2). The southwestern 
perimeter of the site encloses portions of Hurray Road, Industrial Road, 
and an intersection which connects Hurray and Moffett Roads with Ellyson 
Avenue. The southeastern corner of the site contains a portion of an 
extensive concrete apron. 
this site is paved with concrete and/or asphalt. 

The majority of the land area occupied by 

The land surface elevations are approximately 5 feet above mean sea 
level (HSL) and the terrain is relatively flat. 
mostly fine-grained sand. 

Surface soils are e- 
No groundwater monitoring wells are located within the 'actual boundary 
of Site 9; however, four monitoring wells were constructed in the 
vicinity of the site in order to characterize groundwater conditions for 
all sites located vithin the southwest Chevalier Field area. Figure 2-2 
shows the locations of the monitoring wells and of neighboring sites. 

. 

Well GH-29 is located approximately 200 feet from the southern perimeter 
of Site 9. Well GM-30 is located approximately 50 feet due east of the 
site perimeter. 
north-northeast of the site, and well GH-7 is located approximately 400 
feet southeast of the site. 

Well GW-6 is located approximately 750 feet 

2-1 
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2.2 
The Commodore's Pond site (Site 10) is located due vest of Chevalier 
Field and occupies portions of am open field and the vooded area 
southeast of the intersection of Hurray Road and Taylor Road. 
751 is located adjacent to the northvest corner of the site boundary. 
Site 10 may partially overlay portions of the Chevalier Field Pipe Leak 
Area (Site 23). 

Site 10 - Codore's Pond 

Building 

The Site 10 area is completely unpaved and occupies a fine-grained sandy 
tract that is vegetated vith native grasses, live oaks, pines, and other 
varieties of native plant species. 
approximately 6 to 7 feet above HSL, and are slightly sloped dotm east 
to the paved ditch. 

The land surface elevations are 

The northern boundary of Site 10 is adjacent to the base of the most 
prominent physiographic feature of the NAS Pensacola facility. This 
feature is an extensive'escarpment vhich rises to elevations greater 
than 25 feet above HSL. 

No groundwater monitoring vells are located on site. Bovever, shallov 
monitoring vel1 GH-6 is located 200 feet east of Site 10. 
construction details are listed in Table 2-1. , 

The 

2.3 
The Chevalier Field Pipe Leak Area (Site 23) is locaied near the 
southwestern corner of Chevalier Field (Figure 2-1). 

Site 23 - Chevalier Field Pipe Leak Area 

The majority of the land area of Site 23 can be characterized as 'a flat, 
fine-grained, sandy tract vegetated vith native grasses. 
sections of the site include Wurray Road, Taylor Road, a paved drainage 
ditch area, and a concrete apron. 
approximately 6 feet above HSL. 

The paved 

The land surface elevations are 

2 -4 
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TABLE 2-1 

CONSTRUCTION DETAILS OF HONITORING VELLS RELATED TO 
SITES 9 ,  10, 23, 29,  AND 34 AT NAS PENSACOLA 

Well Surf ace TOC Total Depth Screened Depth to 
Desig- Elevation Elevation Drilled Interval Filter Pack 

nation (ft msl) (ft msl) (ft) (ft) ( f t )  

~ ~~ 

GM-6 6.0 6.40 12.0 9.7 - 12.2 5.7 . 
GH-7 7.6 8.92 11.5 8.8 - 11.3 4.8 

GM-29 7.0 7.91 11.5 9.2 - 11.7 5.2 

GH-30 5.1 6.14 11.5 9.2 - 11.7. 5 . 0  

GM-53 3.7 6.20 15.0 12.5 - 15.0 6.0 
t 

~n-56 9.3 8.98 12.5 10.0 - 12.5 4.0 

GM-57 9.6 9.31 12.5 10.0 - 12.5 4.0 

GM-61 * 9.3 8.91 87.5 82.5 - 87.5 76.0 
1 . 

Source: G 6 H 1984, 1986 
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The perimeter which encircles Site 23 is approximated. 
flurray Road occupies most of the southwestern portion of the site. 
paved drainage ditch crosses the length of the site and is directed 
south beneath flurray Road via a culvert. 
is occupied by a portion of Chevalier Field’s extensive concrete apron. 

A section of 
A 

The eastern edge of the site 

Shallov groundwater monitoring. well GH-6 is located on the site 
approximately 400 feet north of the general area of the fuel s p i l l  
(Figure 2-2). 
feet due east of this site: Gfl-53, GH-S6, (24-57, and GH-61. Monitoring 
vel1 GH-30 is located-approximately 400 feet due south of the southern 
perimeter of this site. 
listed in Table 2-1. 

Five other monitoring wells were clustered 400 to 600 

The construction details of these wells are 

2.4 

The soil south of Building 3460 (Site 29) is located at the southvestern 
corner of Chevalier Field, approximately 100 feet south of the 

Site 29 - Soil South of Building 3460 

southeastern comer of Building 3460. 

The entire site is covered by the Chevalier Field concrete apron. 
surface elevations are estimated at 7 to 8 feet above HSL. No 

Land 

groundwater monitoring wells are located within this sitk boundary; 
however, two monitoring wells are constructed in the vicinity of this 
site. Vel1 Gti-7 is located 100 feet off the southern perimeter of the 
site, and GH-29 is located approximately 600 fekt southwest of the site. 
The construction details of these wells are listed in Table 2-1. 

8 .  

2.5 

Si t e  34 is located at the western edge of Chevalier Field (Figure 2-l), 
imaediately north of Building 3557. 
Chevalier Field concrete apron. 
100 feet north of Building 3557 and consists of seven aboveground 
vertical storage tank. They are designated as: T-101 (containing 
epoxy stripper HIL-R-81294); T-105 (detergent MIL-C-43616): T-106 
(stoddard solvent. PD 680-Type 11); and T-107 (unknovn). 
aligned east-vest and are situated upon a raised concrete foundation 

Site 34 - Solvent North of Building 3557 

The site is also covered by the 
A tank farm is located approximately 

The tanks are 

2-6 
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Building 3557 is connected to the tank farm via a paved trench. The 
land surface elevations are approximately 4 feet above HSL and the 
concrete apron where Building 3557 is located, is raised to an elevation 
of 9.3 feet above HSL. 

Three shallow groundwater monitoring wells (GH-53, GH-56, and GM-57) and 
one deep well (GH-61) are located within the area of concern for Site 
34.  Figure 2-2 shows the locations of the four monitoring wells. 

. 

2-7 
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3. SITE HISTORY 

e 

3.1 
Site 9 vas used for the disposal of trash and refuse during the period 
betveen 1917 and the early 1930's. It is reported that the site is 
shown on several old maps as the Navy Yard Dump or the Warrington 
Village Dump (NEESA 1983). 

Site 9 - Navy Yard Disposal Area 

In the late 1 9 6 0 ' ~ ~  while trenching for the Industrial Waste Water 
Treatment Plant (IWTP) system, part of Site 9 was excavated. Glass, 
scrap metal, and debris were unearthed. No unusual odor was reported 
associated with the site. 

Previous environmental studies of Site 9 were conducted under the Navy 
Assessment and Control of Installation Pollutants (NACIP) program. 
Former environmental inquests of the site consisted of an Initial 
Assessment Study (IAS) and a Verification Study. - 

1 . 
The Navy's IAS report of 1983 evaluated Site 9 based on information 
taken from historical records, field inspections, and personnel 
interviews. 
vas necessary and that the site did not constitute a threat to human 
health or to the environment. 

* assumption that no hazardous materials were ever disposed of on-site, 

The IAS report concluded that no further study of the site 

The conclusions were based upon an 

and the fact that dumping practices had ceased. No environmental 
sampling was performed on-site during the IAS to substantiate the 
recommendations (NEESA 1983). 

3-1 
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A Verification Study of Site 9 vas conducted by Geraghty i Hiller, Inc. 
(G h H)(1984). This report indicates that monitoring vells ( 3 - 6 ,  GH-7, 

GH-29, and GH-30 vere constructed in the vicinity of the southvest 
corner of Chevalier Field for the determination of shallov groundvater 
flov and the collection of groundwater samples to further delineate the 
contamination problem in the general area of Sites 9,  10, 23, and 29. 
Groundwater samples from the four vells vere analyzed for volatile 
organic compounds (VOCs) using EPA Method 601. 
any of the samples obtained from the four monitoring wells. 

No VOCs vere detected in . 

3.2 S i t e  10 - Commodore's Pond 
Site 10 vas formerly the location of a small surface water body. 
mid-nineteenth century, the pond vas used for the undenrater storage of 
shaped oak timbers. This undenrater storage method preserved the vood 
prior to its use for shipbuilding. 

In the 

The original pond is no longer in 
existence; therefore, its exact dimensions are unknovn (NEESA 1983). 

Site debris vas unearthed in the late 1960's during trenching operations 
for installation of the IUTP system. Abandoned oak timbers vere exhumed 
and reburied on Magazine Point. 
materials vere encountered during this effort. 

It is reported that no hazardous 

, 

The Navy's IAS report of 1983 evaluated Site 10 based on information 
taken from historical records, field inspections, and personnel 
interviews. 
vas necessary and that the site did not constitute a threat to human 
health or to the environment. 
performed to substantiate the IAS findings (NEESA). 
proximity [of Site lo] to the Chevalier Field Pipe Leak Area (Site 23),  
there are still possibilities that subsurfafe contamination exists. 

The IAS report concluded that no'furthgr study of the site . .  

No environmental sampling of the site vas 
Eovever, due to the 

3.3 
Site 23 is the location of tvo separate underground fuel leaks. 
leak in 1965 consisted of the loss of an unknovn quantity of Navy 
Special Fuel Oil (NSFO). 

the groundwater table and contaminated soil vas removed (NEESA 1983). 

Site 23 - Chevalier Field Pipe Leak Area 

One 

It is reported that the fuel vas pumped from 

3-2 
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.In 1970, another leak, of unknown quantities, was discovered in the same 
area in a pipeline carrying Diesel Fuel Marine (DFM). A layer of fuel 
is suspected to be present on the water table surface, and soil in the 
area is suspected to be contaminated with oil. 

a 
G b H conducted a Verification Study of Site 23, constructing monitoring 

wells GH-6, GH-7, GH-29, and GM-30 in the vicinity of the southwest 
corner of Chevalier Field for the determination of shallow groundwater 
flow and for the collection of groundwater sample? associated with this 
site. 
however, none were detected. It was recommended that no further study 
of Site 23 was needed because the absence of VOCs in groundwater 
suggested that contaminants were very localized or had been purged from 
the groundwater system (G d H 1984). Bowever, the same report indicated 
that a strong odor had been detected during the installation of well 

Groundwater samples for the four wells were analyzed for VOCs,  

GM-6 

3.4  
In the spring of 1981, several workers sustained chemical burns while 
working in an excavation south of Building 3460. It is reported that a 
slimy black substance in the soil of the excavation was responsible for 
the injuries. 
of "paint stripper" in the excavation. 

Site 29 - Soil South of Building 3460 

In addition, station personnel reported a'noticeable odor 

I 
L The NAS Pensacola IWTP begin.operating in 1971. 

system are pressurized. Industrial wastes disposed of in the sewer 
reportedly include paint stripper, thinners, chromic acid, phenolic 
compounds, cyanides, sulfuric acid, and other hazardous waste. A 

portion of the IWTP lies beneath the concrete apron in the vicinity of 
Site 29. 
contamination at this site; however, the type and extent of 
contamination is unknown. It is also unknown whether or not the 
suspected leak was located and repaired. At present, i t  is suspected 
that the original site contamination encountered is still in existence. 
No environmen tal'samples were collected during the IAS investigation. 

Some parts of the sewer 

A leak in the industrial waste sewer line may have caused 

3-3 
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a The Verification Study conducted by G & I4 (1984) indicated that no VOCs 
vere detected in any of the samples collected from the four nearby 
monitoring vells (GH-6, GH-7, GH-29, and GH-30). 
that no further study vas necessary because the absence of VOCs in 
groundvater samples suggested that the contaminants vere very localized 
or had been purged from the groundvater system (G & ll 1984). 

It vas recommended 

3.5 Site 34 - Solvent North of Building 3557 
During Hay 1984, a leak occurred in a pipeline at the north end of 
Building 3557. 
approximately 45,000 gallons of a solvent detergent used for cleaning 
aircraft. 
hydrocarbon solvent, or approximately 750 gallons of solvent. 

The leak reportedly resulted in the loss of 

The solution contained 1.7 percent chlorinated aromatic 

Contamination of site soils and groundwater may have occurred as the 
result of the solvent detergent release. Contamination may have 
penetrated beneath the apron via the expansion jointing vhich separates 
individual concrete tiles and via runoff of escaped solvent to the 

-unpaved storage tank area. The unpaved drainage ditch in the tank area 
is suspected to have carried contamination off-site and is presumed to 
be connected to the paved drainage ditch located vest of Chevalier 
Field. It is unknovn vhether or not site contarnination entered into the 
NAS Pensacola storm sever system. 

d During the 1986 Characterization Study, a faidt hydrocarbon odor vas 
observed when monitoring vells GH-56 and GH-61 vere constructed (G b H 
1986). Groundwater samples from monitoring vells GH-53, GH-56, GH-57, 
GN-61, and GH-6, as vell as three surface vater samples collected from a 
dovnstrearn portion of the paved ditch vest of Chevalier Field, vere 
collected and analyzed for VOCs. The results shoved that VOCs vere 
present in shallov vell GH-53 (2 mg/L of benzene and 4 ng/L of toluene) 
and in all three surface vater samples, 2 to 42 ag/L total VOCs. 
Characterization Study report suggested that the source of VOCs in 
surface vater vas not related to Site 34 because the types of VOCs 
detected in groundvater and surface waters vere different from those 
vhich leaked (G & H 1986). 

The 

3-4 
[Bold items enclosed in brackets denote changes from original text] 



4. CLIWTOLOGY 

i 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 
10' to 20' F drop in temperature in only a few minutes ,(Wolfe 9 g .  
1988). 

The average annual temperature 

Precipitation rates in the NAS Pensacola vicinity are relatively high 
with an average annual rainfall of approximately (601 inches. Rainfall 
amounts are highest in July and August during almost d&ly thunderstorms 
(averaging [seven] inches per month) and lowest during spring and fall 

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. 

. (averaging [four] inches per month)([Kennedy 1982])., High intensity . 
Evaporation rates are also highest in 

Wind velocities are generally moderate except during thunderstorms 
(Carlisle 1960). 
southerly durins the summer. 
produces a daily clockwise rotation of the surface wind direction near 
the coast, commonly known as the sea-breeze effect (Flood and Associates 

Prevailing winds are northerly during the winter and 
An ocean-land temperature differential 
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1978). 
substantial damage to the nearshore environment. 
passed vithin SO miles of Pensacola since 1980. 

Burricanes and tornadoes are infrequent but can cause 
Six hurricanes have 

. 

. 
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5. BIOLOGICAL RESOURCES 

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 duneg with a sand 
substrate, vegetatively characterized by the plants Uniuola paniculata 
(sea oats), Rydrocotyle bonariensis (beach pennywort), Ipomea 
s toloni fera (beach morning-glory) , Coccoloba <vi f era (sea grape), 
Quercus geminata (tvin live oak), and the stunted shrubs species Yucca 
aloifolia (yucca), Opuntia, and Cereus. 
ranked by the Florida Natural Areas Inventory (FNAI) as locally 
restricted and vulnerable to extinction due to developmental activities. 
This community type can have 3 to 5 distinct habitat types (Wolfe et al. 
1988). 

I 

This community type has been 

-- 

The sand pine scrub community is a more upland coastal community 
characterized by coastal dune formations from an older geologic age with 
deep, fine white sand substrate and the plants Pinus clausa (sand pine), 
Quercus spp. (scrub oak species, geminata, champanii, myrtifolia, and 

-- 
-- 

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

9 
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inopina), Cladonia species, and Ceratiola ericoides (rosemary). 
community type has been ranked by FNAI as imperiled statevide because of 
its rarity and because of its vulnerability to extinction due to some 
man-made or biological factor. 
distinct habitats (Wolfe -- et al. 1988). 

This 

This community type can have 3 to 5 

Tvo other community types may be found in the vestern.portions of the 
NAS Pensacola facility. 
communities. 
bo-ttoms in recent geologic times. 
dominated by - Pinus palustris (longleaf pine), Pinus elliottii (slash 
pine), and Serenoa repens (sav palmetto). 

These are flatvoods and sandhill vegetative 
I 

Flatvoods vegetation occupies areas vhich vere ocean 
Primary overstory vegetation is 

Platwoods communities also 
occupy areas of lov depressions and small creeks and drainage courses, 
but the overstory vegetation is usually replaced by Taxodiurn ascendens 
(pond cypress), Cliftonia monophylla (black titi), Cyrilla racemiflora 
(swamp titi), and other hydric or riparian species. Open moist savannah 
areas vithin flatvoods are dominated by the herbaceous plants Pinguicula 
spp. (butterwort), Sarracenia spp. (pitcher-plants), Uticularia spp. 
(bladderworts), Polygala spp. (ailkvorts), and Drosera spp. 
(sundevs)(Yolfe -- et al. 1988). 

Sandhill communities are found in dry soils vhich are lover in fertility 
than flatvoods soils. The overstory of this community type is dominated 
by Pinus palustris (longleaf pine), Quercus laevis (turkey oak), - Q. 
marilandica (bluejack oak), '0. - stellata (post uak), bnd 9. falvata 
(southern red oak). The understory is dominated by Diospyros virginiana 
(vild persimmon) and Crataegus lacrinrata (Pensacola havthorn). The more 
abundant herbaceous plants found in moist areas are Pteridiua aquilinum 
(bracken fern) and Aristida stricta (vire grass). 
verified vith valk-through surveys and ground truthing by the Navy in 
March of 1986 (Navy 1986). 

These habitats vere 

Prashvater Wetland Vegetation. 
underlying the NAS Pensacola facility is deep, porous sand often 
containing relatively impermeable clay lenses. 
annual rainfall, thi.s geologic condition causes- the formation of small 

Huch of the geological material 

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

In areas with relatively steep slopes, 

In gently sloping areas, the presence 

Wetland or seepage bogs are 

Shrub bogs are found within flatwoods, downslope of herbaceous bogs. 
These evergreen bogs are dominated by Cliftonia monophylla (black titi), 
and/or, Cyrilla racemiflora (swamp titi). 
Clethra almifolia (sweet pepperbush), - Ilex cassine (dah6on holly), and 
Lyonia spp. (fetterbushes)(Wolfe -- et al. 1988). 

Associated species include 

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

In areas unaffe'cted by 

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

Birds. A literature search reveals 250 possible bird species associated 
with the area. 
species of concern (see Appendix C). In March 1986, the Navy conducted 
a survey and found 23 species of birds on the NAS Pensacola facility. 
The Navy recorded moderate size rookeries of the great blue heron, and 

Thirteen of these species are endangered and seven are 
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found large numbers of nesting osprey in the southvestern portions of 
the NAS Pensacola facility. 
of habitats found around the facility and considering that the survey 
vas conducted during a predominantly non-mating season, i t  is likely 
that there are more species of birds using the facility and surrounding 
vaters as feeding and nesting sites than have been found. 

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 vhich are endangered. 
that the presence of the gopher tortoise, Gopherus polyphemus, can most 
likely be found in suitable habitats on the vestern portions of the 
facility (see Appendix C). Host all of the reptiles and amphibians that 
m y  be found on the facility can be expected to use the surface vater 
bodies in some stage of their life cycle. Any contamination of surface 
vater bodies can be detrimental to existing populations of reptiles and 
amphibians utilizing that water body. 

During the 1986 survey conducted by the Navy, 

A recent check of the €"AI files confirms 

5.1.2 Aquatic 
Freshwater. 
streams, swamps, and bogs found on NAS Pensacola. These habitats way 
have been significantly altered for drainage control and base 

Little is knovn of the flora and fauna inhabiting the 

development. Some of the species associated vith aquatic habitats are 
Semotilus atromaculatus (creek chub), Gambusia affinfs (mosquitofish), 
and Etheostoma sp. (darters). Birds, mammals, reptiles, and amphibians 
that associate vith aquatic habitats may also be found in and around 
those sites with surface vaters (Volfe et al. 1988). -- 
Coastal Uetlands. There are no reported coastal marshes or estuarine, 
u e t h d s  around the HAS Pensacola facility, principally along the low 
energy shores of Bayou Grande. 
saltmarsh cordgrass (Spartina alterniflora) or black needlerush (Juncus 
roemarianus). 
will be conducted to determine the extent of estuarine flora and fauna. 

The habitat type is usually dominated by 

A biota survey of these and other potential habitat areas 
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Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. 
primarily of Thalassia testudinum, Syringodium filiforme, and Halodule 
beaudettei. 
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. 

These grassbeds are composed 0 
Seagrass beds in the area surrounding the facility have not 

Grass beds of unknown species composition 

An examination of historical aerial photographs 
(see Section 12) may elucidate past distributions 'of seagrasses. 

Plankton. 
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 
mainly dominated by the diatoms Navicula tripuncata, Bacteriastrum spp., 

The 'only existing study of the phytoplankton and zooplankton 

The phytoplankton has been characterized as 

Chaetocerus spp., Thalassionema nitzschoides, and Eemiaulus spp. The 
zooplankton is primarily dominated by Calonoid copepods and benthic 
invertebrate larvae. 
samples.were collected with undefined methods and only during the early 
spring. This sampling protocol does not define population fluctuations 
that are characteristic of low population abundances commonly found in 
estuaries during the summer months. 
results in the same conclusions. 
contamination entering Pensacola Bay from either groundwater or surface 
water sources may be accumulated in the invertkbrat; larvae that 
predominate most estuarine water bodies. 

This study is very limited by the fact that 

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

Benthos. Marine soft-sediment communities are found adjacent to the 
northern, eastern, and southern areas of the NAS Pensacola facility in 
Pensacola Bay. Although no intensive benthic surveys were conducted 
along the perimeter of the facility, surveys at nearby sites by the 
Florida Department of Environmental Regulation (FDER) and the Navy have 
described the benthic communities within Pensacola Bay as a whole. 

FDER collected-benthic samples in most of Pensacola Bay and found that 
the sediments were dominated by polychaetes (Aricidea spp., Capitella 
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spp., various spionids and Eaploscoloplos spp.) and bivalves (Anodontia 
- alba and Tellina spp.) during most of the year. FDER samples collected 
dong the vastevater treatment plant outfall shov a drastic drop in 
species abundance and diversity close to the sevage outfall (Navy 1986). 
This indicates that the benthic community may have been negatively 
influenced by the sevage outfall. 

Samples collected by the Navy (1986) indicate a low density yet moderate 
diversity of benthic infuanal organisms when compared to other estuarine 
systems within and around the turning basin. 
the Navy‘s data‘can not be aade to other literature at this time because 
their data is not given in numbers per unit area. Bovever, the Navy’s 
data reveals that very fev deep dvelling 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 

Fish and Shellfish. 
bony fish species and 7 cartilaginous fish species (Cooley 1978). 
13 most abundant species vere spot (Leiostomus xanthurus), pinfish 
(Lagodon rhomboides), atlantic croaker (Micropogonias undulatus), gulf 
menhaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli), 
longspine porgy (Stenotus caprinus) , silver perch (kirdiella 
chrysoura), southern hake (Urophycis floridana), inshore lizardfish 
(Synodus foetens), gafftopsail catfish (Bagre’mari&), sand seatrout 

Early studies of Pensacola Bay have identified 180 
The 

(Cynoscion arenarius), and spotted hake (Urophycis regia) (Eeil 1988). 

FiPh diversity vas highest in the more saline vaters near the NAS 

Pcnsacola facility during spring and summer. 
of East Bay, diversity vas lovest in summer and highest during the 
vinter months. 
saline vaters, vith peaks throughout the summer (Cooley 1978). 

In the less saline vaters 

Fish population density vas the highest in the more 

Moderate densities of the blue crab (Callinectes sapidus), shrimp 
(Penaeus duorarum, P. setiferus, and P. aztecus), and oysters 
Wrassostrea 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 

e 
Scallops (Aequipecten 

No information is 

The nearest seagrass beds to the NAS 

Sport and Commercial Fishing. A moderate amount of commercial fishing 
occurs in Escambia county, accounting for 2% of the total Florida 
landings for 1980-85 (Navy 1986). The dominant finfish species in terms 
of total weight was the black mullet.. The most economically important 
species of finfish was the red snapper. E d E examined the commercial 
landing-data for Escambia county for 1987 and 1988 (Heil 1989) and found 
that the most important commercial species by weight were: black mullet 
(24% of county landings), brown shrimp (ZlX), 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 'iignificant tuna 

.. 

a 
fishery may be developing in the Pensacola Bay area (0 pounds landed in 
1983, 1,582 pounds in 1987). 

1 
L 

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 Vildlife 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 sqatrout. It is 
likely that the sport fishing catch equals or exceeds commercial 
landings for species sought by both interests (Navy 1986). 

-_ 
The estuarine system is a very important element in the life history of 
most of the commercial and sport fishing species sought. Between 65 and 
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90 percent of all commercially valuable fish species are estuarine 
dependent during some phase of their life cycle. 
shellfish are knovn to release larvae that feed in and around estuaries 
until settlement. 
vithin seagrass beds or other protected habitats until maturity. 

Shrimp, bluecrab and 

During early life history stages the juveniles reside 
Any 

contamination of the vater or sediments around NAS Pensacola could be 
detrimental to fish and shellfish population structure, or could be 
accumulated by the organisms residing near the facility. 

Urine Hammals. 
NAS Pensacola facility, most of the 13 species of mammals reported for 
the northeastern Gulf of Hexico stay predominantly in Gulf vaters. 
atlantic bottlenose dolphin (Tursiops truncatus), hovever, has been 
sighted regularly off the NAS Pensacola facility. Hanatees have been 
sighted irregularly, vith one recent sighting in the area recorded by 
the FNAI in October 1988. A goosebeaked vhale (Ziphius cavirostris) vas 
reported stranded on Santa Rosa Island, and a pilot vhle (Globicephala 
macrorhynchus) vas found stranded on a beach near Pensacola (Navy 1986). 

Few mammals have been sighted vithin the area of the 

The 

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 vithin the vaters surrounding the NAS Pensaco2a 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 vith the vetland or bog habitats found 
on NAS Pensacola. A total of 57 occurrences for six plant species vere 
recorded in an inventory conducted by FNAI (1988b) of the NAS Pensacola 
facility (see Appendix C). Host of these plants vere found in the area 
around Sherman Field and habitats to the vest. Any site remediation 
and, more importantly, any assessment of environmental endangerment, 
must consider the vater level requirements of rare and endangered plant 
species, the foraging activities of birds in the vaters surrounding the 
NAS Pensacola facility, as vel1 as nesting and feeding animals on the 
facility grounds. 

A number of threatened and 
I 

Complete biotic surveys may be necessary to determine 
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the presence of threatened or endangered species and potential pathways 
of contamination to these species. 

5.2 Site-Specific Biological Resources 
Habitats on Sites 9, 29, and 34 have been completely altered by NAS 
activities. Native vegetation has been replaced by buildings, roads, 
easements and concrete aprons. 
birds, reptiles and rodents utilize these sites for feeding, nesting or 
as migration corridors. 

It is expected that few species of 

The habitats on Site 23 have been altered by base activities as well. 
Terrestrial vegetation has been removed and replaced with cultivated 
grass which is periodically maintained. 
ditch along the length of the site which has a heavy cover of grassy 
vegetation. This aquatic habitat may attract wading birds as well as 
amphibians and small mammals for feeding, from other nearby vegetated 
communities. If the site contamination has affected the paved ditch 
then the fauna which utilize the di'tch may be affected. 
whether fish and invertebrates are found within the paved ditch. 

This site has a paved drainage 

It is not known 

0 
The habitats on Site 10 have been altered to some degree by base 
activities. 
maintained pine trees exists along the southeast periheter of this site. 
Construction of a water tower, small buildings, and Storage tanks has 
reduced the co.ver of native .vegetation. However, some of the site still 
has a native sand pine scrub community. Fauna associated with this type 
of community are expected to utilize this site for feeding, nesting, and 
as a migration corridor. 

A semi-natural community consisting of planted and 

. 
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6. SURFACE WATER 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 Uexico by Santa Rosa Island and Perdido Key, 
both of which are barrier islands. 

General Occurrence and Significanc'e of Surface Vater 

Pensacola Bay and Big Lagoon are partially 

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

This direct infiltration limits stream 

There are no naturally occurring perennial streams on NAS Pensacola; 
however, there are approximately 10 naturally occurrini 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). 

L 

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. - 
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The discharge of surface waters into Pensacola Bay, Bayou Grande, and 
the coastal wetland areas presents the potential €or transport of 
contaminants into these systems. This could have a significant impact 
on seagrass and other sensitive plant conuounities, as well as on shell 
fishing, recreational fishing, and svimming 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 
The principle surface water bodies related to Sites 9, 10, 23, 29, and 
34 are a small unnamed creek and associated paved ditches, and Bayou 
Grande, located west and north of these areas 

A paved ditch, apparently associated vith the 

(see Figures 2-1 and 2-2). 

NAS Pensacola storm water 
system, runs north-south through Site 11. The ditch contains water 
which flows northward toward Bayou Grande. The water in the ditch 
appears to be derived at least partly from groundwater in-flow. 
not known to what extent the paved ditch represents a previously 
existing stream or whether it is entirely man-made. 
groundvater may feed the ditch and the water ultimately-is discharged 
into Bayou Grande, any soil or groundwater contamination associated with 
these sites may impact these surface water bodies. 
anticipated in the ditches, the creek, or Bayou Grande as these features 
are being investigated as part of Site 30. 

It is 

Given that 

No sampling is 
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7. PEYS1OC;RAPHY AND HYDROGEOLOGY 

7.1 Physiography and Regional Hydrogeology . 
7.1.1 Physiography 
NAS Pensacola is located in the Gulf Coastal Lowlands Subdivision of the 
Coastal Plain Province physiographic division (Brooks 1981). 
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 fe'et MSL (USGS 
1970a and b). Sandy soils occur throughout the NAS fensacola area. 
a result, most of the rainfall infiltrates directly,into the subsurface. 
Consequently there are few streams o r  surface Later .bodies on the 
peninsula. 

The 5,800 

The 

The central part of 

As 

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

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

-. 
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of unconsolidated to poorly indurated clastic deposits (Wagner et al. 
1984). 
important source of vater supply and is called the Sand-and-Gravel 
Aquifer (SEGS 1986). 
or part of the Pliocene to Holocene Series vhich, in this area, consist 
mainly of the Citronelle Formation overlain by a thin cover of marine 
terrace deposits. Given that the Sand-and-Gravel Aquifer is contiguous 
vith land surface and recharge occurs principally by the direct 
infiltration of precipitation, the aquifer is particularly susceptible 
to contamination from surface sources. 
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 lov permeability zone, and the main producing zone 
(Vilkins -- et al. 1985). 

In this portion of Florida the Surficial Aquifer constitutes an 

The sediaents making up this aquifer belong to all 

In the NAS Pensacola vicinity 

Surficial Zone. 
contains groundwater under vater 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. Depth to the vater table vithin the 
surficial zone is variable depending on location and ranges from less 
than one foot near surface vater bodies to more tharr 20 feet in areas of 
higher elevation. In general, the direction of groundvater flow is 
controlled by the topography and by discharge 'to suiface vater bodies. 
Consequently shallow groundvater in the surficial zone moves tovard 
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 & H 1986) yielded 
hydraulic conductivity values ranging from 16 to 56 ftlday. Eorizontal 

The surficial zone is contiguous with land surface and 

groundwater flow velocities in the surficial zone vi11 depend on 
site-specific hydraulic conductivities and horizontal hydraulic 
gradients, hovever,.velocities would generally be expected to be high. 
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Lov Permeability Zone. 
permeability sediments dominated by clay and silt-sized material. 
zone is referred to as the low permeability zone. 
zone is generally composed of gray to blue sandy, silty, slightly 
fossiliferous (shelly) clay, and clayey sand ranging in thickness from 8 
to 40 feet (G & M 1984, 1986). 

Underlying the surficial zone is a zone of lover 
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 10’’ to 9.9 x 

permeability zone probably functions as a confining or semi-confining 
unit inhibiting the flow of groundwater between the surficial zone and 
the underlying main producing zone. 
encountered in at least 16 borings at widely spread locations throughout 
the NAS Pensacola (G 6 M 1984, 1986). 
geophysical techniques would be required to confirm its presence at a 
given location, it is likely that this unit is ubiquitous at NAS 
Pensacola. 
NAS Pensacola, thus, no information is available regarding groundwater 
flow direction. 

ft/day. Thus, the low 

The low permeability zone has been 

Although additional boring or 

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

Main Producing Zone. The bot tom portion of the Sand-anhravel Aquifer 
is called the main producing zone and [consists] mainly of sand and 
gravel interbedded with thin beds of silt and clay. ,The depth at which 
the main producing zone is encountered is somewhat variable, ranging 
from 60 to approximately 120 below land surface at NAS Pensacola. 
zone generally has the highest permeability characteristics due to 

This 

thicker, and more persistent sand and gravel beds, and is tapped by most 
of the major wells in the Pensacola area (Vilkins et al. 1985). NAS 

Pensacola has three supply wells which produce vater from this zone, 
however, due to high iron content in the water the wells are 

-- 

.infrequently used (G h bl 1986). The principal sources of water for NAS 
Pensacola are wells locat.ed at Corry Field, approximately 3 miles to the 
north. The thickness of the main producing zone can be highly variable; 
however, i t  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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Pensacola to determine direction of groundvater flov vithin this zone: 
however, the flov direction is assumed to be generally southvard under 
ambient conditions. 
groundvater in this zone to flov tovard the vells. 

Pumpage of the supply vells would locally cause 

As a result of the overlying low permeability zone groundvater vithin 
the main producing zone occurs .under confined or semi-confined 
conditions. At one nested vell location on NAS Pensacola (east of 
Building 648) the vater level elevation in a vell open to the main 
producing zone is approximately 7 feet lover than that in an adjacent 
vell open to the surficial zone (G 6 M 1986). This indicates that a 
significant dovnvard hydraulic gradient exists betveen these tvo zones. 
Thus, a considerable potential exists for vertical groundvater flov from 
the surficial to the k i n  producing zone at this location. 
knovn to vhat extent this potential exists elsewhere at NAS Pensacola. 

It is not 

7.1.2.2 Intermediate System 
The lover limit of the Sand-and-Gravel Aquifer coincides with the top of 
a regionally extensive and vertically persistent hydrogeologic unit of 
much lover permeability. This unit is referred to as the Intermediate 
System. 
System generally lies vithin the sediments termed Miocene Coarse 
Clastics or corresponds to the top of the Upper Membei. 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 vhich retards 
the exchange of vater betveen the overlying Sand-and-Gravel Aquifer and 
the underlying Floridan Aquifer System (SEGS 1986). For the most part 
the entire sequence is poor to non-vater bearing. Bovever, relatively 
thin beds of sand exist vithin the wit which may yield small quantities 
of vater. 
approximately 1,100 feet thick and is composed of the lover portion of 
the Miocene Coarse Clastics, the Upper Member of the Pensacola Clay, the 
Escambia Sand Member of the Pensacola Clay, and the Lower Hember of the 
Pensacola Clay:-a11 of Hiocene Age. 

In the vicinity of NAS Pensacola the top of the Intermediate 

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

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. 
[composed] of the Middle to Lower Hiocene 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 

Groundwater within the Floridan 

7.2 Site Hydrogeology 
In the immediate vicinity of Sites 9, 10, 23, 29, and 34, the surficial 
zone of the Sand-and-Gravel Aquifer occurs from land surface to a depth 
of approximately 50 feet. 
collected during the installation of monitoring well GM-61, located on 
Site 34 (see Figure 2-2), indicates that this zone primarily [consists] 

The lithologic description of cuttings 

of tan and brown, fine to medium-grained quartz sand. 
monitoring wells open to the surficial zone exists in the immediate 
proximity of Sites 9, 10, 23, 29, and 34 (see Figure 2-2). These wells 
indicate that the water table in this area occurs approximately 2 to 3.5 
feet below land surface. Based on water-level data collected from these 
wells (G 6 H 1984), groundwater flov is generally west or northwest 
toward the paved ditch except for Site 10, which is assumed to be 
towards the east, and the horizontal hydraulic gradient is approximately 
0.0005. 
(1986) reported a hydraulic Conductivity of 57 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 0.14 ft/day 
or 52 ft/year. 

Seven shallow 

, 

Aquifer tests have been conducted on yell GH-56 and G & M 

Immediately underlying the surficial zone in the vicinity of Sites 9; 

10, 2 3 ,  29, and 34, and extending to a depth of approximately 62 feet, 
is the low permeability zone of the Sand-and-Gravel Aquifer. Based on 
the cuttings from the installation of well GM-61, this zone primarily 
[consists] of gray, sandy, clayey silt with some shell fragments. No 

monitoring wells open to the low permeability zone exist in the vicinity 
of Sites 9, 10, 23, 29, and 34; hovever, based on the lithology, this 
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zone vould be expected to function as a confining or semi-confining unit 
restricting the flov of groundvater betveen the surficial zone and the 
underlying main producing zone. 
vi thin the low permeability zone is unknovn. . 

The direction of groundvater flov 

The top of the main producing zone occurs at approximately 77 feet belov 
1and.surface in the site vicinity and consists of medium to coarse grain 
quartz sand to a depth of at least 87 feet. 
screened betveen 82.5 hnd 87.5 feet and is open to the upper portion of 
this zone. The vater level elevation in well GH-61 is approximately 4 
feet lover than that in vell GH-S6 (open to the surficial zone) 
indicating a significant downvard hydraulic gradient betveen the 
surficial zone and the main producing zone in this area (approximately 
0.08); (G 6 k! 1984). Thus, depending on the vertical hydraulic 
conductivity of the lov permeability zone at this site location, there 
exists a significant potential for dovnvard groundvater flov from the 
surficial zone into the main producing zone. 

Honitoring well GH-61 is 

The direction of groundvater flov within the main producing zone at 
these sites is unknovn; however, a generally southward flov is expected 
under ambient conditions. An NAS Pensacola supply well (Vel1 No. 2) is 
located approximately 2,000 feet west-northwest of Sites 9, 10, 23, 29, 
and 3 4 ,  is screened betveen 110 &id 160 feet belov land surface, and 
thus is open to the main producing zone. 
Pensacola for backup vater supply only during periods of peak demand. 
Eovever, during these periods of pumping the direction of flov in the 
main producing zone vould be directly toward the supply vell. 
Insufficient data exists for vells open to the main producing zone to 
allov a determination of hydraulic gradient at NAS Pensacola. 

This well is utilized by NAS 
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8. PROJECT W A G E H E "  PLAN 

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/Rernedial Activities Investigation. 
plan will incorporate and reference applicable technical and schedule 
sections, as appropriate, and will follow E 5 E ' s  project management 
guidelines (see Section 22). 

This work 
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The Generic Site Management Plan (GSHP), 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 each site wi-11 follow the GSMP, and 

The management and implementation of all 

any updated versions. Data Quality Objectives (DQOs), and all 
applicable or relevant and appropriate requirements ( ARARs) have been 
considered in developing the initial phases of fieldwork described here, 
and will be updated and revised for any subsequent-phases of fieldwork. 

. J 

. @  
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10. HEALTHANDSAFETYPLAN 

A comprehensive General Health and Safety Plan (GBSP) and individual 
site-specific safety plans (SSP) have been developed to provide readily 
available emergency information and preventative safety measures. 
GASP, submitted to the Navy for approval, outlines health and safety 
procedures and protocols to be followed during all field investigations 
at each of the 37 sites on NAS Pensacola. The plan includes: standard 
operating procedures (site entry, decontamination, etc.); hazard 
communication and training (safety training, briefings, documentation, 
etc.); safety equipment and instrumentation (monitoring, personnel 
protective equipment, etc.); hazard evaluation by contaminant class 
(metals, organics, etc.); and hazard evaluation for each task (drilling, 
sampling, etc.). The GHSP vi11 be periodically updated, as required, 
during the course of this program. 

L 

The 

In addition, the GHSP and the individual SSPs will define the 
toxicological properties and health hazards associated with each site. 
The SSP will include emergency action information pertinent to the 
safety of the field personnel’ and of the public (hospitals, ambulatory 
units, poison control centers, fire departments, and policelsheriff 
departments). The SSP will also identify first-aid and personal safety 
equipment, and will provide recommended site security precautions. The 
GBSP and the SSP w i l l  comply with the Occupational Safety and Health 
Administration (OSHA) Guidelines for Hazardous Waste Operations (29 CFR 
Section 1910). 
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11. QUALITY ASSURANCE PROJECT PLAN 

* 

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

The SQAP will provide site-specific quality assurance/quality control 
(QA/QC) measures used to obtain accurate and precise data for all site 
investigation activities. The SQAP will address all phases of the 
investigation from development of the initial sampling plan through 
verification and reporting of the analytical results. All of the OA/QC 
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 colleited , handled, 
packaged, preserved, and transported in accordance with the GQAPP and 
SQAP, and with U.S. Navy and EPA procedures. 

I . 
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12. AERIAL PHOTOGRAPH ANALYSIS 

Prior to the initiation of fieldwork, E 6 E will examine all available 
aerial photographs of NAS Pensacola for past and present conditions, 
features, and developments which may have direct relevance to the 
fieldwork methodology. 
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 addit’ion, the analysis 
of historical and current aerial photographs , performed in con j unction 
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 

I . 
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13. UTILITIES SURVEY 

Prior to conducting any augering, boring, drilling, or excavation 
activities, E & E will locate all underground cables, pipes, utilities, 
or other obstructions which may become damaged or 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 

? 

In addition, E 6 E will 

hazardous subsurface features. If appropriate and applicable, other 
surface geophysical techniques may be used to locate deeper obstructions 
not readily detected vith a metal dete.ctor. 
underground utilities or obstructions will be marked with surveyors 
flags, day-glow paint, or by other methods as appropriate. This task 
may be conducted as part of the physical survey, but will be considered 
a separate task for cost purposes. 

The locations of all 

. 
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grid survey baselines. 
field investigation is discussed in.the following sections. 

The use of a grid system as part of the Phase I 

The reconnaissance survey team vi11 utilize radiation and air monitoring 
equipment during valkovers of each site areas, in accordance vith 
Sections 6.1.1 and 6.3.2 of the GQAPP. In the event that any "hot 
spots" are located, the area(s) will be flagged and identified on a site 
MP for future reference. All findings of the physical reconnaissance . 

vi11 be mapped in detail and recorded in the field logbook. 

14.1.1.2 Radiation Survey 
A radiation survey will be conducted on Sites 9 (and] 10, u&g a 
micro-R-meter at one meter above the ground to approximate site tern 
exposure. 
ground level to locate source "hot spots". 
survey vi11 be as specified in Section 6.2 of GOAPP. 

A gamma scintillation detector vi11 also  be used directly at 
The performance of radiation 

14.1.1.3 BNu/OVA Surface Bmissions Survey 
This survey will be performed at Sites 9, 10, 23, 29, and 34 across all 
unpaved areas and at cracks and openings on the paved areas using a 
Foxboro Organic Vapor Analyzer (OVA) or other equivalent monitoring 
equipment. 
grid points set at 25-foot centers in order to identify potential source 
areas of "hot spot" volatile organic releases. A more detailed survey, 
including readings in the breathing zone vi11 be corfducted across these 
potential source areas as well as the areas the are deemed necessary 
from the reconnaissance survey. 

Readings will be taken from j2)  inches above the surface at 

(In addition, preliminary air screening vi11 be conducted vith a 
particulate monitor, such as a Hid-Ram, to determine if the site 
represents a source of particulates in the air. 
be conducted in accordance vi th Section 6.1.3 of the &PP. ] 

The air sampling vi11 

14.1.1.4 Eabitat/Biota Survey 
During the physical reconnaissance, an E 6 E biologist/ecologist vi11 
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14. FIELDWORK HETHODOLOGY 

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 
analysis, to adjust the locations of the various surveys and sampling 
locations, thereby achieving optimum results. The obj&tives/advantages 
of the field screening methods are discussed in detail in Section 9.1 of 
the GQAPP. 

1 . 
14.1.1 Physical Survey 

14.1.1.1 Overall Physical Reconnaissance 
A field reconnaissance survey will be conducted on and around Sites 9, 
10, 23, 29, and 34 areas. 
used as guides in locating surface features. 
made regarding surface conditions, stressed vegetation, and surface 
drainage patterns. 

Available aerial photographs and maps will be 
Visual inspections will be 

-_ 
During the reconnaissance survey, the field team will identify areas 
which present the most suitable conditions for the establishment of 
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14.1.3 Analytical Screening 

14.1.3.1 Laboratory Analyses 
Phase I sampling activities for each site vi11 require the installation 
of shallov temporary monitoring vclls, groundvater sampling, and the 
collection of soil samples. All of the samples vi11 be analyzed in the 
laboratory for analytical screening parameters. 
screening program has been developed for the Phase I effort as a measure 
to efficiently and cost-effectively provide focus for subsequent phases 
of site characterization and contamination extent delineation. 
Analytical screening is addressed in detail in Section 9.1 of the GQAPP. 
Analytical requirements for samples collected in Phase I are shovn in 
Table[s] 14-1 [and 14-21. 

The analytical 

Soil - Fifty-eight soil borings vi11 be drilled in Group F sites: 15 
[on Site 9, six] on Site 10, 17 on Site 23, [eight) on Site 29, and 12 
on Site 34 as shovn in Figure 14-1. At each location, samples vi11 be 
collected by compositing soils from 5 foot intervals until the water 
table is reached. 

The soil samples vi11 be collected using either a solid stem auger 
extraction method or a hand-[operated] bucket auger. 
conpositing, and lithologic logging vi11 be performed in accordance vith 
Section 6.6 of the GQAPP. 
in accordance vi th  Section 6.10 of the GQAPP.. 8 

411 sampling, 

Equipment decontamination vi11 be performed 

. .  

For planning purposes, one soil sample is assumed at each soil boring 
location. Thus, a total of 58 soil samples is tentatively projected. 

Groundvater - Approximately 24 stainless steel temporary monitoring 
wells vi11 be installed on these sites: 
10, seven on Site 23, three on Site 29, and five on Site 34. Each vell 
vi11 have 5 feet of 0-01-inch slotted screen and vi11 be installed to a 
depth at which the vell screen brackets the vater table (i.e., the top 
of the screen-extends slightly above the vater level). 
Figure 14-1, the locations for these vells are tentative. 

six on Site 9, three on Site 

As shovn on 
[There are 
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determine the on-site terrestrial and aquatic habitats, and the 
surrounding habitats vhich may be affected by off-site contaminant 
migration. During the walkover survey, rare threatened, and endangered 
species and their potential habitats will be identified, and an 
evaluation will be made of general site conditions to support viable 
populations of plants and animals. 
conducted for each site as well as an evaluation of the literature. 

A habitat/biota survey will be 

. 
14.1.2 Geophysical Survey 
For Sites 10, 23, and 3 4 ,  areas will require an electromagnetic terrain 
conductivity survey (EM-31 and EM-34XL) and magnetometer (Mag) survey. 
The survey will not be conducted on Site 9 and 29, because of the 
interference from steel rebar in the concrete apron. The survey will be 
performed in accordance with field methodologies and data interpretation 
techniques discussed in Section 6.2 of the GQAPP. 

The effort will initially.require the establishment of a grid system 
over the study area. To accomplish this, at least two baseline 
transects will be established (providing an x and y axis), and flagged 
at the specified intervals. A transit survey instrument will be used to 

establish the baselines, and a Brunton compass and tape measure used to 
complete the grid system for the study area. 

e 

The EM-31 and Nag surveys will be conducted by obtaining measurements at 
each 25-foot interval grid point. 
alternating grid point' locations with a spacing of 50 feet. 

EM-34XL reaaings 'will be obtained at 

The geophysical data will be used in conjunction with other background 
data obtained to identify: water table conditions; the location of 
potential subsurface contamination; and to ascertain the horizontal and 
vertical orientation of Contamination, if located. Ultimately, the 
interpretation of this data will be a primary consideration in the 
development of a rationale for Phase I and I1 monitoring well placement 
strategies. 

__  
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Table (14-1) (Coa t - )  

. 

no. of Analytical 
nedium samples Duplicates Total sui tea* 

Soil a 1 9 A 

Groundwater ('1 3 1 I A 

mu 11 2 13 

SXTE 34 

mo. or Analytical 
Uedium Samples Buplicatos Tot81 

so i l  12 

Groundwater 5 

TOTAL 17 

1 

1 

2 

13 A 

6 A '  

19 
0 

I 
A a Volatilo organic corpqunds, polynuclear arolutic hydrocarbons, 

phonols, pesticides and total W a s ,  total rocovorable hydrocarbons, 
and metals itotal, unfilteredl. 

bSpecific constituents encompassed by the various chemical groups includod 
within 
tho Genetic  Quality Assurance ?rojoct Plan. 

analytical suite A are identified in Tables 9-1 through 9-4 of 
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No. of Ana 1 yt i ca 1 
Medium samples Duplicatas Total Suit.a *b 

. 
Soil 15 1 

Or oundua t t IC ’ 6 1 

TOTAL 21 2 

16 A 

7 A 

23 

NO. of Analytical 
Modiur Samplos Duplicates Tot41 sui t o a  

Soil 6 1 

Groundvaterlcl 3 1 

TOTAL 9 2 

7 A 

4 A 

11 1 

1 

SI= 23 

no. or Analytical 
Modium Sarplor Duplicates Total Suite‘ o b  

Soil 17 1 

0 roundva t r 7 1 

TOTAL 2 0  2 

1 

8 

26 

A 

A 
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KEY: 

SCALE 
0 a 6m 800 FEET 

Figure 14-1 TENTATIVE SOIL BORING AND TEMPORARY MONITORING WELL 
LOCATIONS, SITES 9,10,23,29, AND 34 - PHASE1 



[TABU 14-2 

9 2 

23  1 

29  1 

34 4 

1 1 1 1 1 

1 1 1 1 1 

1 1 1 1 1 

1 1 1 1 1 

TOTAL 8 4 4 4 4 4 28 

t 'Trip blanks w i l l  bo ana1yrod f o r  Targot Compound List (ZCL) r o l a t i l o  organic compounds only: 

bPrasorvativo blanks vi11 bo u ~ a l y r o d  for TCL v o l a t i l e  organic corpoundm , t o t a l  rocoverablo 
hydrocarbons, t o t a l  TCL r t a l s ,  .nd cyanid.. 

, 
C m a l y t i c a l  suit .  dosignations aro as follovs: 

A = U r o l a t i l o  organic compounds plus xylone and kotouea. TCL base/noutr8l and acid 
o r t rac tab lo  organic compounds, T a  p s t i c i d o s  and PCB., t o t &  rocovor~blo bydrocarbon8, 
TCL metals ( t o t a l  Ii.o., uofil torodl and dissolvod [i..., m i l l i p o r t f i l t e r e d l l ,  cyanido, 
to t81  organic carbon, hrrdooss ( r a t o r  only) ,  and a lka l in i ty  (uator only).]  

dSpocif ic constituontr oncompassad by tho var#ous chemical groups inc1ud.d within the 
a b o v t l i s t o d  analyt ical  8uit.s aro idont i f iod i n  Tab108 9-5 through 9-13 of tho 0 p A e P . J  
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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 vi11 involve the collection of soil 
and groundvater samples. 
vi11 be installed. Air sampling will. be conducted only if varranted by 
the results of Phase I efforts. 
vi11 be performed. 

Additional permanent, shallov monitoring wells 

In addition; limited aquifer testing 

P 

The analytical requirements for Phase 11 samples are provided in Table 
14-3 

[During the Phase I1 investigation of Sites 29 and 34, vhich are covered 
by RCRA requirements, at lust one sarple per contaminated medium vi11 
also be analyzed for Appendix IX parameters (40 CFR, Part 264). These 
sarples vi11 be collected from the area of highest contamination for 
each medium as determined during the Phase I investigation. 
Appendix IX sa~ples may be required depending on the extent of 
contamination detected.] 

Additional 

114.2.1 Biota Sampling 
The need for formal biological sampling vi11 bi based on the results of 
the Phase I habitat/biota survey and analytkal screening results. 
biological sampling is required, a.separate biological sampling plan 
vi11 be prepared &id outlines sarpl; locs;ions, sampling 
methodologies, analytical parameters, etc.] 

If 

[14.2.2] Soil Sampling 
S o i l  samples vi11 be collected from the 27 tentative locations shovn in 
Figure 14-2. 
soils from the folloving intervals; surface to 0.5 feet, 0.5 to 2.5 
feet, and every 2.5 feet there to the vater table. 

At each location, samples vi11 be collected by composiring 

The soil samples vi11 be collected using a split-spoon sampling device 
during soil boring or well drilling. All sampling, compositing, and 
lithologic logging vi11 be performed in accordance vith Section 6.6 of 

- 
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eight existing monitoring vells associated vith this site group. 
vells vi11 also be purged and sampled during Phase I.] 
of the geophysical investigation, as well as information gained from field 
reconnaissance surveys and aerial photograph interpretations, will allow 

adjustments and finalization of the temporary, shallow well network. 

All eight 
The interpreted results 

The 24 temporary wells [and eight existing vells] will be purged and sampled in 
accordance with Section 6.8 of the GQAPP. 

* 

14.1.4 Hydrologic Assessment 
The temporary wells and existing vel1 network will be surveyed to obtain top of 
casing elevations referenced to USGS datum or to a suitable established 
benchmark located within the vicinity of Sites 9, 10, 23, 29, and 3 4 .  Static 
water levels will be measured in each well to determine shallow groundwater flow 
direction and horizontal hydraulic gradient. 

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

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

14.2 Phase I1 -- Characterization 

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

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

o To confirm and validate the contaminant distributions indicated 
by the Phase I analytical screening results by collecting and 
analyzing samples under full-scale CERCLA- type OA/QC 
requirements; 
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No. of Dupli- Trip Fiold Rinsato (Prosrwrtiro Analytical 
nodiur .Samples cat08 Blanks' Blanks Blank8 BlmnksbJ Total sui to IC v d l  

soil 1s 2 2 111 2 23 A 

16) C 

Groundua t c I 3 1  1 1 . I-1 1 1-1 I 6 1  A 

(11 B 

No. of Dupli- Trip Fiold Riasato [?rosrrrrtfr, Analytical 
Samplos cat08 Blanks' Blanks Dlanks NIP*sb) Total Sui to lc'dl uediur 

Soil 10 2 1 111 1 

'ITripl blanks will bo analyrod for tT8rg.t) Compound List (TCL) volatilo organic compounds only. 

I ?rosorratiro blanks will bo anrlwod tor rolatilo organic colgorpodm. total r.eororrb10 b 

bydruarbolu, total T U  metals, m d  -.aid..] 

ICIAnalytical suit. dosipnations aro as rolious: 

A = TCL volatilo organic compounds plus xylono and ketonos, TCL baso/noutral and acid 
oxtractablo organic compounds, TCL posticidor and ? C u r  total rocovorablo hydrocarbons. TCL 
motalr (total I i . 0 . .  untiltorod], and disrolvod 1i.o.. ~illiporo-tiltorodl), cyanido, total 
organic carbon, bardaoss (vator only), and alkalinity (vator only). 
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100. of Dupli- Trip Fiold Rinsato [Pr8sorvativo Analytical 
Icedl Total Suite b Medium Sarplrs catos 81anks' Blanks Blanks Blank8 1 

~ 

soil 18 2 2 111 

Groundwater 1 4 1  1 1 1m 

TOTAL 1221 3 3 111 

I11 26 A 

SITE 10 

l o .  of Dupli- Trip Piold Rinsato [Pros8tvativo Analytical 
Medium Saapler cates Blanks' 81anks Blanks 81anknb] Total. suite IC *d J 

soil 9 1 1 1 1 11 1 I14 1 A 

(6) C 

Groundwator 2 1 1 t a l  1 I n 1  151 A 

(1) B 

TOTAL 11 2 2 1 1 1  2 1 1 1  1917) 
I 

SITE 23 

l o .  of Dupli- Trip Iciold Rinsato [Prmservativo Analytical 
Medium S8llpl.S Cat.$ 018nkS' Blanks Blanks ni.m)tsb 1 Tot a i *  sui teIC * d l  

s o i l  21 2 2 111 2 I l l  29 

(61 
A 

C 

Groundwater 131 1 1 Iml 1 

TOTAL 1241 3 3 I l l .  3 Ill 1351 ( 7  I 
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D = total auspondod solida, total Ajoldahl nitroqon, amaonia nitroqon, orthophorphato 
pho8phocu8, diaaolvod oxygon (in fiold), %day biological oxyqon doaand ( B O D 5 ) ,  and chorical 
oxygon domand ( C O D ) .  

C I pH, alkalinity, porcont ooirturo, grain a i m ,  BTU contont, aah contont, total organic 
haloqonr, sulfur, iqnitability, and cation oxchango capacity. 

id’Spocific constituents oncornpassod by tho various choaical groups includod within tho 
abovo-lirtod analytical suitor aro idontifiod in Tab108 9-5 through 9-13 of tho Gonoric Quality 
Aarufanco Projoct Plan. 

Tho nuabor of aaaploa shown in parOnth0808 will bo analysod for tho additional paraaotoca 
indicatod. 

IllR I Rot r.quirod.1 
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Figure 14-2 TENfATlVE SOIL BORING AND SHALLOW MONITORING WELL 
LOCATIONS, SITES 9,10,23,29, AND 34 - PHASE II 



the GQAPP. 
vith Section 6.10 of the GQAPP. 

Equipment decontamination will be performed in accordance 

For planning purposes, three soil samples are assumed at each soil 
boring or well location. 
boring locations in Phase 11, thus a total of 81 soil samples is 
tentatively projected. 

The following Section 14.2.2 assumes 27 soil 

I 

(14.2.3) 
The actual number and locations for shallow monitoring wells to be 
installed in Phase I1 will be determined based on Phase I findings. 
planning purposes, the number of permanent shallow monitoring wells to 
be installed is 14. All shallow wells will be installed to a depth of 
15 feet and will be constructed of two-inch PVC, and bracket the water 
table vith 10 feet of screen. The wells will be installed utilizing 
hollow-stem auger techniques and in accordance with Sections 6.7 and 
6.10 of the GQAPP. 

Shallow Monitoring Well Installation and Development 

For 

e [Temporary or permanent covers for monitoring wells installed on 
aircraft ramps and tov-ways must be able to withstand the weight of 
aircraft and tow vehicles in order to prevent damage either to the 
aircraft or to the monitoring wells. These covers will conform to 
Federal Specification RR-F-621E (February 23, 1989); will be constructed 
of ductile iron or structural steel, and will ;withstand a minimum proof 
loading of 100,000 pounds, which will be identified on the cover. 
addition, well covers must be secured so they cannot be dislodged by 
propellor or jet blast. ) 

, 

In 

[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. 
additional monitoring wells will be installed during Phase I1 in order 
to expedite the overall investigation schedule.) 

Vhen and where possible and/or practical, 
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(14.2.41 Groundvater Sampling 
Groundvater samples vi11 be collected from the estimated 14 nevly 
installed permanent [monitoring] wells, at-the locations shovn on 
Figure 14-2. 
accordance vith Sections 6.8 and 6.20 of the GQAPP. 

The purging and sampling of vells vi11 be conducted in 

(14.2.5) Hydrologic Assessment 
Well head elevations vi11 be surveyed for all nevly installed monitoring 
vells and vater levels'vill be measured in all vells. 

Limited aquifer testing vi11 be conducted on all nevly installed and 
existing monitoring vells. These will consist primarily of performing 
short-duration specific capacity tests during development of the nevly 
installed monitoring vells and slug or specific capacity tests on the 
existing monitoring vells. 
particularly useful for deriving first estimates of aquifer hydraulic 
properties (i.e., hydraulic conductivity, transmissivity). 

I 

Specific capacity and slug tests are 

The advantage of conducting specific capacity tests [in] conjunction 
with vell development is that the test itself does generate additional 
potentially contaminated vater vhich requires disposal. 
does not generate any potentially contaminated vater.' 

Slug testing 

Physical and chemical aquifer data collected during Phase I1 vi11 be 
evaluated to determine latezal contaminant mfgration characteristics. 
plan for deep vell installation vi11 be developed based on the finding 
of Phases I and 11. 

J 

A 

(14.2-61 Air Sampling 
The need for formal air sampling will be based on the findings of the 
Phase I surface emissions survey [and particulate air sampling, and the 
Phase I shallov soil sampling.] 
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14,3 Phase I11 - Extent Delineation 

Phase 111 tasks vi11 be conducted based on the results of Phases I and 
11. 
characterize areas and contaminants of primary concern as they extend 
laterally from these sites, Phase I11 activities will be geared toward 
further delineating the horizontal and vertical extents of 
contamination. 

Although the earlier phases are intended to identify and 

14.3.1 Biota Sampling 
If deemed appropriate based on the findings of Phases I and 11, 
[additional] biota sampling may be conducted in Phase 111. 
for Phase 11, a separate biological sampling plan vi11 be prepared.] 

[Eovever, as 

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

14.3.3 
Additional shallow monitoring wells may be required to further determine 
the horizontal extent of shallow groundwater contamination. 

14.3.4 

The installation of additional monitoring well,s intca 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 vells and their locations and 
depths are dependent upon Phase I and I1 findings. 

Shallow Honitoring Well Installation and Development 

, 
Intermediate and Deep Xonitoring Well Instal-lation and 
Development 

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

Monitoring wells installed prior to Phase I11 will be 
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14.3.6 Eydrologic Assessment 
~ l l  vells installed during Phase I11 vi11 require a vel1 head survey to 
obtain top of casing elevations. Water level measurements vi11 be made 
for all site monitoring wells and nearby surface water bodies. 
Eorizontal and vertical hydraulic gradients vi11 be determined. 
testing vi11 be performed, as required, t o  deteraine aquifer physical 
characteristics. [On sites &ere contamination is found in the 
surficial zone during Phases I and/or 11, the lov permeability zone vi11 
be further characterized during Phase 111 and any subsequent phases. It 
is intended that soil sample results, lithologic logs, isopach maps, 

pcrmeability testing, aquifer testing, etc. v i l l  be utilized as required 
to determine the lateral extent d / o r  continuity of the lov 
permeability zone, as vel1 as the degree to which hydraulic connection 
exists betveen the surficial zone and underlying main producing zone at 
each site.] 

Aquifer 

14.3.7 Air sampling 
The need for formal air sampling [during Phase 111) and the techniques 
to be employed are dependent upon the findings of Phases I and 11. 

14.4 Phase IV - Extent Delineation 
, 

The following tasks, if required, vi11 be performedias a continuation in 
the effort of delineating the extent of contamination: . I 

o Soil Sampling; 

o Surface Vater and Sediment Sampling; 

. o Shallow Honitoring Well Installation and Development; 

o Intermediate and Deep Honitoring Vel1 Installation and 
Development; 

o Goundvater Sampling; and 

o Hydrologic Assessment 
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14.5 Topographic Survey and Base Hap 

Following the completion of Phases I11 and IV, a topographic survey of 
each site will be conducted and a base map will be developed. Base map 

coverage, contour intervals, scale, and requirements for horizontal and 
vertical control w i l l  be established and approved by the Navy. 
topographic base map will be developed for the requirements of remedial 
planning and will include the locations of surface features such as: 
roads, structures, nearby surface water, monitoring wells, and above 
ground utilities. The location of subsurface utilities and drainage 
structures vi11 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 

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 QA/QC 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, 14-2, and 14-3. 

, 

14.7 Decontamination and Waste Hanagement Procedures 

14.7.1 Decontamination Procedures 
All equipment decontamination procedures for each Site will be performed 
in accordance with Section 6.10 of the GQAPP. 
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14.7.2 Waste bmgement Procedures 
All vater generated during monitoring vell purging and development 
activities on Sites 9, 10, 23, 29, and 34 vi11 be discharged onto the 
ground surface aViay from the vell, or vi11 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 
vel1 installation activities vi11 be disposed of on the Site or vi11 be 
containerized, labeled? and moved to a storage area on NAS Pensacoh, as 
directed by the Navy. 

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

, 

. I 
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15. LABORATORY QUALITY ASSURANCWOUALITY CONTROL 

Laboratory QA/QC procedures are designed to ensure the accuracy, 
precision, completeness, rebresentativeness, 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 QAIQC. 
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. GROUNDVATER HODELING 

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 

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

E & E will use the two-dimensional analytical RANDOMWALK model (Prickett 
-- et 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 will utilize parameters 

a L 

To obtain a prediction of plume extent without remediation, E & E will 
illustrate organic and inorganic simulations for the current time and 
for one, five, and ten years into the future. Additional simulations 
will include different remedial pumping scenarios for both organic and 
inorganic contamination. E & E then will use information generated by 

these computer simulations for remedial alternative development. 
computer models that can be utilized to assess on-site groundwater 
conditions include: PLASM, a two-dimensional, finite-difference 
groundwater flow model; GVTRANS, a two-dimensional, finite-difference 
solute transport model; FEMWATER, a fini te-element groundwater model: 
and FEMUASTE, a finite-element solute transport model. 

Other 
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17. TREATABILITY STUDY 

As indicated in Table 14-3, 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 14-3, 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. 

, 

I . 
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. 18. BASELINE RISK ASSESSKEN" 

As part of tbe 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 uncertgiinty associated 
with all of the above., The,complexity of 'the site will determine the 
level of effort required to conduct the baseline risk assessment. The 
conclusions of the baseline risk assessment will determine the level of 
effort required in the risk assessment to be conducted in the FS. 

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

18.1 Contaminant Identification 
The main purpose of this step is to screen available information on the 
hazardous wastes present at the site and to identify contaminants of 
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concern to focus on 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.$., trichloroethylene to represent all volat'iles). 

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. 
prthvay may be viewed as identifying four elements: 

Identification of potential exposure pathvays 

An exposure 

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

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

3)  A point of potential contact vith 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. 
maximum exposure scenario should be developed, vhich reflects the 
type(s) and extent(s) of exposures that could occur based on the 
expected future use of the site. 

Therefore, as part of this eqaluation a reasonable 

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: (1) the types of adverse human or environmental 
.effects associated with contaminant exposure; (2) the relationship 
between the magnitude of exposure(s) and the adverse effects; and (3) 

related uncertainties such as the evidence for a chemical’s potential 
carcinogenicity in humans. 
existing toxicity information and rarely involves the development of new 

Typically this process relies heavily on 

data on toxicity or dose-response relationships. 

18.4 Risk Characterization 
In the final stages of the baseline risk assessment, a characteri-zation 
of the potential adverse effects to human health or environment of each 
scenario derived is developed and summarized. By integrating 
information developed during the exposure and toxicity assessments, 
estimates of risk can be developed to include carcinogenic risks, 
noncarcinogenic risks, and environmental risks. To characterize 
environmental risks, the potential exposures to the surrounding 
ecological receptors must be identified, and the potential effects 
associated with such exposure(s) must be determined. Important factors to 
examine include disruptive effects to populations (plant and animal) and 
the extent of perturbations to the ecological community. 
the Integrated Risk Information System (IRIS) vi11 be utilized.] 

[In addition, 

. [The following data will be obtained for each site a,s part of the baseline 
risk assessment: 

L 

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

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

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

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

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

o 
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o Records of any eavironmental and/or health complaints regarding 
the sites; and 

o Log of any actions tatken by a health unit regatrding health 
issues, complaints, and concerns.] 

The results of the baseline risk assessment may indicate that the site 
poses little or no threat to human health or the environment. In such 
cases, the FS should be appropriately scaled down or eliminated. 
results of the Remedial Activities Investigation and baseline risk 
assessment vi11 serve as the primary basis of documenting a no further 
action decision. 

The 

[It should be emphasized that all the tasks conducted as part of the 
baseline risk assessment vi11 be performed on an interactive basis 
betveen the various disciplines rapired (i .e. 
chemists, risk assessors, etc.), the Navy, and the revieving regulatory 
agencies (i.e., FDER and EPA) and that the goal of these tasks is to 
produce appropriate, sufficient, and high quality data to complete the 
baseline risk assessrerrt.) 

hydrogeologis ts 

. -  
I 
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19. FEASIBILITY STUDY 

Further details on the specific tasks to be perfor?ed 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. Eowever, i t  is 

anticipated that if contamination of some degree is identified on-site, 
the general approach described below will be followed. 

As part of the initial scoping activities of the FS, E 6 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 6 E will prepare a qualitative and quantitative * 
19.1 
E i E will screen and develop applicable technglogies for the 
remediation of any on-site contamination. 
applicable technologies, E & E will consider all ARARs and identify 
problems, and determine pathways of contamination using a 
receptor-oriented approach based on the threat to the public health, 
welfare, and the environment. 
outlined for each medium of concern. 
applicable temedial technologies for each general response action such 
as contaminant removal, treatment, disposal, and so on. The 
identification of technologies will be based on technical selection 
criteria and E A  E ’ s  engineering judgment. 

Screening of Applicable Remedial Technologies - 

In the process of screening 

In this summary, pathways will be 
E 6 E then vi11 identify 
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19.2 
During the assessment process, E C E vi11 consider the relative 
applicability of each technology. 
environmental, institutional, and public health impacts, and technical 
feasibility vi11 be applied. 
technologies vi11 be provided for each general- response action. 
summary vi11 include comments as appropriate concerning the reliability 
and implementabili ty of the technology. 

Assessment of Applicable Remedial 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 & E vi11 perform a detaiJed 
risk analysis to determine the acceptable levels of risk. This vi11 

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

19.4 
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 vi11 be assembled into remedial action 
alternatives for the site. 'During the assembly and %valuation of the 
alternatives, criteria including technical feasibility, environmental 
and public health, institutional impacts, and comparative costs vi11 be 
considered. 

Development and Evaluation of &medial Action Alternatives 

19.5 
During this task, E & E vi11 select a single remedial action alternative 
for the remediation of the site. 
preceding task will be compared using technical, environmental, and 
economic criteria. E L E vi11 consider present vorth of total costs, 
environmental effects, technical aspects, the extent to vhich 
alternatives comply vith ARARs, community effects, and other factors, 

Selection of Beeorended I t d i a l  Action Alternatives 

The alternatives assembled during the 
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vhen 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 i E will apply these evaluation criteria 

E 6 E will discuss the 

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

, 

1 . 
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20. REPORT 

[Polloving the Phase I investigation, B 6 E will prepare a Phase I 
Interim Data Report and Recommendations for each site. 
this report is to summarize briefly the findings of Phase I and provide 
recommendations for the Phase I1 investigation; the Phase I interim 
report vi11 not be a formal report. (In general, during the proposed 
multi-phase investigation process, formal reports vi11 be generated only 
vhen little or no additional assessment vork appears ‘to be required.) 
Following the Phase I interim report, the vork plans for the Phase I1 
vork vi11 be updated accordingly. If the results of Phase I1 indicate 
that no further action is varranted, a formal Phase I1 report will be 
produced. Eovever, if the Phase I1 results indicate that additional 
investigation is required, the Phase I1 report vi11 be produced as the 
Phase I1 Interim Data Report and Recommendations and vi11 only briefly 
summarize the Phase I1 results and provide recommendations for the Phase 
I11 investigation. Thus, the Phase I1 interim report will not be a 
formal document. 
the work plans for the Phase I11 vork vill.be ppdated.] 

The purpose of 

, 

Folloving production of the Phase I1 interim report, 

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

[Vhere 

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



measures necessary to protect against continued degradation of 
conditions at the site(s). Information used in analyses, but 
supplemental to the analytical results, vi11 be provided in a series of 
appendices. 

Monthly progress reports during all field activities vi11 be submitted 
to keep the Navy apprised of fieldwork status and site conditions. 
Current and planned activities as well as cost tracking will be 
provided. 
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. 21. Docu1IEwT ReVISION 

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

. 

I . 
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22. PROJECT "AGEMENT 

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

This process includes preparation of bi-veekly project 

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

[Figures 23-1, 23-2, 23-3, and 23-4 shov the  projec t  schedules for  
Phases I, 11, 111, and IV, respect ive ly .  
f o r  Phase I1 and beyond are dependent on the  results of t he  preceding 

phases, t h e  projec t  schedules for Phases 11, 111, and IV are ten ta t ive .  
In addi t ion ,  the  length  of t i m e  between phases is s u b j e c t  to  the 
schedule i n  the  Federal F a c i l i t i e s  A g r e e m e n t  S i t e  Management Plan 
(FFASHP). 

Given that the  scopes of work 

. 

The schedule in the  FFASMP vi11 be updated yearly. 

. .  
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5 2 2  
ocology and onvironmont, inc. 

Projoct Tftlo: Sit0 9 - Navy Yard Disposal Aroa Projoct no.: vH1201 

TDD/Pan l o .  : 

Project Hanagor: John Barksdalo Projoct Dir.: Rick Rudy 

Location(.): Havy Yard Disposal Aroa - Southwoatorn cornor of Chovalior riold 
I 

Proparod by: Kim Walkor Dat. P r ~ p a r ~ d :  4-25-89 

Approval by: Mary H i l l o r  h c./L Dato Approved: 5-r-F 9 
site satoty 0ffic.r n0vi.w: 

Scopo/Objoctivo of Work: Iiold Scrooninq will includo physical survoya, aoil sampling, tomporary woll 

installation and groundwator sampling. 

Dato Roviowod: 

Proporod Dato of ?iold Activitioa: August 1989 

Background Info: Comploto: [ x 1 Proliminary (lo analytical I 1 
data available) 

Docuaontation/Sunary: 

Ovorall Chorical Hazard: a 
Ovorall Phyaical Hazard 

Hodorato t 1 
Unknown I 1 

Hodorato I 
Unknown 1 1 

B. SITg/WASTZ -*ICs 
, 

Wart. Typ.(r): 

Liquid [ 

Charactoriatic(8) 

rlammablo/ [ X 
Ignitablo 

Exploriv. [ 

1 Volatil. [ x ) Corrorivo [ 1 Acutoly I 1  
Toxic 

1 Roactivo I 1 Carcinoqon I ) Radioactive* [ 1 

Othoc: 

Physical Hazards: 

Confined. [ 1 Bolow [ 1 Trip/Fall [ X I  

Bu tn t I Cut I ) Splash 1 x 1  

Ovorhoad I X 1 
spac. Orad. 

Puncturo [ 1 

nois. I X l  Othor: Aircraft and vehicular traffic using ChOV8liOr Fiold. 

* *RoquiroS corplotion of additional fora and spocial approval from tho Corporato Hoalth/Safoty group. Contact 
RSC or HQ. 
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Sit. liatory/Doacription and Unuaual toaturoa (a00 Sampling ?lam for dotailod doacriptionl: 

1Y30 Sit. 9 vaa usod as a sanitary landfill. 

aaphalt. 

colloctod on tho sit. proporty. 

volatilo orqanic compounds and coatainod nono of  thoro cornpounda. 

proximity to Cbovalior liold and tako tho ap~ropriato procaotioaa. 

Botwoon 1917 and 

Currontly tho majority of tho sit. ia covorod vith eoncroto o r  

Oroundvator aarploa havo boon eolloctod in  tho aito TiCinitY. hornTor no aarp1.s havo actually boon 

Tbo qrounduator samplos colloctod in tho aito vicinity voro analysod t o r  

Samplinq t o a u  ahould bo avaro of tho sit 

Locations of Chornicala/Wastoa: Solid, municipal uaato, buriod on-mito. . 

1Catiut.d Voluro of Choricalaflastoa: unknown 

sit. currently in operation ros: [ 1 Bo: [ x j 

c. --om 

List Rarard. bp Task fi-o., d c w  aarplfng. drilling. otc.) and nubor thorn. (Taak nurbors.aro cross-roforoncod 
in Soction D) 

Phyaical l1.aard Evaluation: 
1) Physical Survoys - Aircraft,Autorobilo harard8: 
2) Tornporary Mnitorinq Woll Inatallation - Aircraft, Autorobilo Hazard., Uaiaq portablo drill rig: 
3) S o i l  Sampling - Uaing portablo drill riq: 

I )  Docontaunation Procoduros - Uainq aolvonts. 

Chomical Paaard Evaluation: 

Noto: Coaploto and attach a Harard Evaluation Shoot f o r  u j o r  known contaminant. 

3 4 0 0 1 2 2  
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Sit. Control: Attach map, US. back of this pago, or skotch of sit. showing hot rono, contamination toduetion. 
xono, otc. 

Task 1 

Porimotor idontifirdl [ y o s ]  Sit. s~curod? [ no 1 

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

Porsonnol Protoction fTLD badgos roquirod for a11 fiold porsonnol): 

~nticipatod Lovol of Protoction (Cross-roforonco taak numbors to Soction C): 

X 

Task 2 

Task 3 

X 

X 
I I I I 

Task 4 I I I X 

r 
Monitoring rroquoncy of Typo of Sanplo 

Contaminant of Intocost (aroa ,  potsonal) Equi p m n  t Sampling 

VOC’S A r o a  OVA Continuous . 1 
Radiation Area Micro-R-Hetor I Continuous I 

Explosive Gasos Aroa O2/Explosimotor Continuous 
I 

Idxpand if nocossary) 

Modifications: Nodifiod h v o l  D with tyvock, nooprono glovos and boots, safoty qlassos, APR availablo whon 

lovol C upqrado is nocossary 

Action Lovoli for EVJcUatiOn o f  Work don0 Pondlng Roassossmont i f  Conditions: 

Docontamination Solutions and Procoduros for Equipront, Sarplinq Goa?, otc.: 
Trisodium phosphato vash. tap wator rinso, isopropanol rinso, dist~11.d vator rinso. isopropanol rinso, and 

final distilled uator rinso. 
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? o r s o ~ ~ l  kcon Protocol: 

w i l l  bo d.clbl0 baggod and d-d tor di8pos.l. 

tol louinq oach day’s f i o l d  vork.  

Docon Solation Mnf to r ing  Procoduros, if ~ p p l i c a b l o :  

aroa upwind of tho sarplinq xono. 

Special Sit. Equipmnt, ? a c i l i t i o s ,  or ~rocoduros  (Sani tary  I a c i l i t i o s  and Liqhting 
Hurt N o o t  29 C?l 1910.120): 

All dri1li.q safo ty  proeoduros vi11 bo s t r i c t l y  adhorod t o  as outlfnod in At tach rmt  A. 

mot and qlovo cnsh - trisodium p h o s p h t o  uaoh with c10.a uator  tins.. Expondablos 

? i d d  poroolwl vi11 tako a byqionic 8hOWr. Off-8itO. 

Docontaunation vi11 bo potformod i n  a woll-vontilatod 

Sit. Entry Procoduros and Spocial .Considoratioru: L E.8 ‘DUddY Sy stom’ u i l l  bo omployod a t  a11 timor during 

f i o l d w r k  a e t i v i t i o s .  Porsonnol w i l l  oxorciso cau t ion  in t ho  v i c i n i t y  of Chovalior r i o l d  and of alonq noarby 

rOadWay8. If 8bOtrO background radia t ion  10~018 aro oncountorod toam -&or8 vi11 ovacuato tLo sampling aroa. 

and contact  tho corporato hoal th  physics group t o  roassoss tho  sit.. 

Work Limitations ( t im of day, m a t h o r  condit ions,  o t c . )  and I1oat/Cold Str.88 R o q u i r o r n t s :  

All f iolduork activities vi11 bo portomd duriaq dayl ight  hours. Toam wmbors vi11 tako bromks as noeossary t o  

avoid hoat StrO8S and roplaco Lluidr. Cooling V O S t 8  r p  bo u8.d t o  provoat b a t  rtr.88. 

All f ioldvork wasto u t o r i a l s  vi11 bo doublo bagqod, drummed, labolod and t raarpor tod  t o  a dosiqnatod 

Samplo Handling Proeoduroa Including I ro toc t ivo  Woar: 

During a11 handling of samplos, a11 f i o l d  t o m  u.b.rr v i11 voar su rg ica l  qlov&. Goqgl.8 vi11 bo worn durinq 

samplo prosorvation u i t h  acid.. 

. Tosm !tombor* . R~860n8ibf l i tX 

Toam umborr t o  bo ditorminod Toam Loador 

Sit. Safoty Officor/Sarplor 

Q.oloqirt/Samplor 

. A l l  on t r io s  i n t o  oxclusion zono roquiro Buddy s y s t o r  us.. a1 c f i o l d  s t a f f  p a r t i c i p a t o  in ~ o d r c a l  
monitorinq propram and havo colplotod applicablo t r a i n i n g  por 29 e n  1910.120. 
r o t s  r o q u i r o r n t s  o f  29 cI1 1910.134, and MSI 288.2 (1980). 

Rospiratory protoetion program 
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1. ~ w ~ r ~ u u z ~ o m  

(Uao tupplomontal shoots, if nocesaary) 

I*KN. )LtsouI1c1cs 

(Obtain a local tolaphona book from your hotol, i f  possible.) 

Ambulanca On Bas. - 904-452-1138, Off Base - 911 
Hospital Emorgency Room 

Poison Control Conter 

Pol ico  lincludo local, county rhor i f f ,  state) 911 

riro Dopactmont 911 

A i  rpo c t 

U.S. Coast Guard Eoorgoncy - 904-453-8178, Genoral Information 904-453-8282 

RAS Disponsary - 904-452-2733, Baptist Hospital 904-434-4811 (Life ?light) 

I 

L.boratoq E & C ASC 1-716-6314360 

rod. Exproas 1-800-236S3SS 

Cliont Contact U.I. Navy South.cn Division, Enginoer-In-Charg*, Hika Orben - 1-803-743-0574 
Sit0 Contact NhS PbnSaCOh Cnviromantal Coordinator, W. Dowayno Ray - 904-152-4515 

Site Eaorgency Evacuation Alara Hothod N/A 

w8t.C supply SOUrCO On-Sit. 

Talephono Location, Number To be dotorminod on-sit. 

Collular Phon., if availablo N/A 

Radio 

Othor On-sit. warohour* numbor to bo doterminod 0 

1. 

2 .  

3 .  

4. 

PIWOILIIC? COUTACSS 

Dr. Rayaond Warbison (Univ. of rloridal ................'. (~01),221-04n55 or (904) 462-3277, 3281 

Ecology and Environment. Inc., Safety Director 

Alachua. Florida (501) 370- 8263 (24 hours) 

Paul Jonmairo ........................................... (736) 604-8060 (office) 
( 7 1 6 )  655-1260 (homo) 

Rogional Offfca Contact ...................... n.nillor.... 656-2854 (homo) 

877-1978 (Office) 

otfico nanager.. ............................. .~.~udy.. .... e 9 3 - i 2 r s  I home I 



Rmm- 

1. Twonty-four hour answorinq sorvico: (501)  370-8263 

m a t  to roport: 

- Stat.: 'this is an ororgoncy.' 

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

- Tolephono nurbor to roach you. 

- Your location. 

- I a n  of porson injurod or orposod. 

- Iaturo of omorgoncy. 

- Action .taken. 

2.  A toricoloqist, fDrr. Raymond liarbison o r  associato) will contact you. R0pe.t tho inforution givon to tho 
ansvering sorvico. 

3. If a toxicologist doos not roturn your call within 15 rinutos, call tbo Folloving porsons in ordor until 
contact is rad.: 

a. 24 bout botlino - (716) 684-8940 
b. Corporatm Safoty Diroctor - Paul Jomirm - b o w  1 1716) 655-1260 
c. Assistant Corp. satoty 0rfic.r - Storon Shotwn - homo 1 (716) 688-0084 

p D . 6 ~ n o w r u  ' 

(m: l i o l d  T o u  mast Emow Routo(s) h i o r  to st8Ct Of Work) 

Diroetions to hospital (includo map) 

lllu Mspoaaery - rollow Hurray Road South to Cllyson Aronuo. Turn riqht onto Lllyson Avonut 

and continuo to it's intmrsoction with Turnor Stroot. Tho HAS Dispoasary 1s locatod on tho northvost eornor of 

the intorsution of Lllyion Avonuo and Turnor Stroot. in Duilding 625-A. 

Dmptist Rowital - Tako Duncan Road (Wary Dlvd.) north to orit tbm bas.. Uavy,Dlvd. bocoros WWY 98 and curves 

to tho oast. Follow Navy Ilvd./Hvg . 98 oast appro%. 3 r i  to P8cm Dlvd. Turn loft (north) on Paem Dlvd. and 

procood appro.. lmi to Corvantos St. (Ivy. S O ) .  Turn riqht on Corvantosflvy. 90 and follou this road f o r  about 

8 blocks and turn loft (north) onto L stroet. Tho hOSpit.1 is about 6 blotks north on tho loft. 

c 

'. 

Enorq?ncy Lgross Routos to Got Off-Sit. trrrqoncy oqrors routos will bo locatod if ororgoncy oxit routoi bocoro 

bloekod by construction, etc. 
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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 mast must be lowered when the rig is moved. 

the desired drilling location. 

* 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. 

obstructions. 

* 

* 

* 

* 

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

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

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

0 

Handle augers with care. Use proper LiftiHg 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.  

naintain a safe distance from the rig mechanisms during 
drive sampling and auger removal operations. 

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

EMERGENCIES DUE T O  HEAT AND HEAT STRESS MONITOR1 4G 

Field operat ions during the summer months can  c rea te  a va r i e t y  C I ~  haz- 
8rdS to t h e  employee. Heat cramps, heat  exhaust lon.  and  haa t  s t roke 
can be mcpcr lcnced and, I f  no t  remedied, can  t h rea ten  llfe o r  '.realth. 
Therefore, It Is Important that all employees be able to r e q n l z e  
symptoms of these condi t ions and be capable of  a r r e s t i n g  t he  p rob lem 
8s quickly as possible. . 
THE EFFECTS OF HEAT 

r 

A S  t h e  r e s u l t  of normal ox ida t ion  processes w i t h i n  the  body, o p re-  
dlctable amount of heat  Is  generated. I f  the hea t  Is  I fbe ra ted  as I t  
IS formed, t h e r e  Is no change In body temperature. i f  t h e  n e a t  1s 
l l b c ra ted  more rap id ly ,  the body cools t o  a point a t  w h i c h  t h e  p roduc-  
tion of heat  Is accelerated and  the excess is avai lable t o  bririg the 
body tempera tu re  back to  normal. 

i n t e r f e rence  w i t h  the  el lmination o f  heat  leads t o  i t s  accumLtation 
and  thus  t o  t h e  elevat ion o f  body  temperature.  As  a resu l t ,  t l l c  p e r-  
son Is said  to have  a fever. When such a cond i t i on  ex is ts ,  I;. p ro-  
duces a vIclous cycle In w h i r h  Crr ta ln  body processes speed  lira and  
generate add l t l ona l  heat. Then  the b o d y  must  el lmlnate no t  ofi : ; ,  the  
normal but also the addlt lonal  quan t l t i es  of heat. 

Heat p roduced  w l t h l n  the  body Is b r o u g h t  to t he  su r face  l a r g e l y  b y  the  
bloodstream and  'escapes to the  cooler su r round ings  b y  conduc!::ii and  
radlatlon. I f  a i r  movement or  a b reeze  s t r i kes  t h e  body, ac'ciblional 
heat I S  l os t  by  convrctlon. However, w h e n  the t e m p e r a t u r e  o f  t b r  s u r -  
r0Undlng a l r  bccotncs equal to  or r ises above t h a t  of the  b o d y ,  a l l  of 
t h e  heat  mus t  b e  los t  b y  vapor izat ion of the mo is tu re  o r  swei . f rom 
the  sk i n  surface. A s  the  a i r  becomes more hum id  (conta ins mol':. mois- 
tu re ) ,  vapo r l r a t l on  froin the skin slows down., Thus ,  on a day  w . w n  t h e  
temperature Is 95 to  lOO*F. w i t i t  high hun i id l t y  and l i t t l e  f r  no 
breeze. cond i t l ons  are ideal for  t h e  r e ten t i on  of  heat w i t h ,  1 t he  
body. I t  i s  o n  such a day or, more commonly, a succession r-1 Such 
days ( a  heat wave) that  medical emergencies due  t o  heat a re  I : l~c . ly  to  
occur. Such  emergencies are c lassi f ied in t h r e e  categor ies :  heat 
cramps, hea t  exhaust lon.  and heat stroke. 

HEAT CRAMPS 

h a t  cramps usua l l y  a f fec t  people w h o  wo rk  in hot env l ronmerr r .  and  
P e r S p h  a g r e a t  deal. Loss  of salt f rom the  body causes v e r y  c ~ i n f u l  
Cramps of t h e  leg  and abdominal muscles. Heat cramps also may i'r!sult 
from drinking iced water o r  o ther  drinks e i the r  too quickly o r  i r i  too 
l a rge  a quan t i t y .  

Heat -Cramp Symotoms. The symptoms of heat  cramp a re :  



e Musclr cramps In legs and &domen, 

e Pain rccompanylng the cramps, 

0 Falntncss, and 

e Profuse perspiration. 

Heat 
him dps of llqulds such n "Catorade" or its equlvaknf. 
ual pressure QI ?he cramped muscle. 
If there Is m y  lnd lcat lon of a mote serlous problem., 

H U T  EXHAUSTION 

Heat uth8urtlon oecun In lnd lv ldualr  working In hot environments, and 
may b m  associated w l t h  heat cramps. Heat uchaurtlorr Is caused by the 
poollng d blood In the vessels d the skin. The heat Is t ransported 
from the Interlor d the body b the surface by the blood. The blood 
vessels In the skln become dl la ted and a large amount of blood Is 
pooled ' ln  the skin. This condltlon. plus the blood pooled In the 
lower extremltles when an fndlvldual is In an upright position, may 
lead b an Inadequate r e t u r n  d blood to the hear t  and eventually bo 
physical collapse. 

Enmrcltncv Grc.  Remove the patient to a cool place. Give  
Apply mn- 

Remove the pat ien t  to a hospital 

H u t  Exhaurtlon Syrs,toms. The symptoms of heat exhaustion are: 

0 Weak pulse; 

e 

Ccneralited weakness; 

0 Pale, clammy skin; 

Rapid and usually shallow breathing; 

. 
0 Profuse perspiration: 

e Ditt lncss: 

e Unconsciousness; a n d  

. I 

0 Appearance of havlng fainted (the pat ient responds to the 
same treatment adminis tered in cases of fain tlng) . 

Heat Exhrust lo:~ Emcrcltm Care. Remove the pat ien t  to a cool d a c e  
and remove as much d o t h i n g  as possfble. Administer cool wate r ,  
aCatorade,m or I ts  equivalent. I f  possible, f a n  the pat ient  qocltin- 
ually bp remove heat by arnvcction. but do not allow chilling or ever- 
cooling. Treat  the patient for shock. and remove him to a medical 
faclllty if there is any indlcatlon o f  a more serious problem. 

HEAT STROKE 

Heat stroke is a profound dis turbance of the hcat- regulat ing mcsha- 
nism, associated w i t h  high fever  and collapse. Sometimes this corldl- 
t l O n  results in convulsions, unconsciousness, and even death. !X:-ec t 

-- 
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exposure  t o  sun, poor a i r  c i rculat ion,  poor phys ica l  condl t ion,  a n d  
advanced age (over 40) b e a r  d i r ec t l y  o n  t h e  tendency to  heat  stroke. 
I t  1s a scrlou's th rea t  to llfe and carr ies  a 20% mor ta l l t y  :ate. 
A lcohollcr w e  ex t renr t l  y s usccp  \I b le. 

Heat Stroke Symptoms. The symptoms of heat s t roke  are: 

Sudden onset; 

Dry, hot, and flustiad skin; 

Ql la tcd pupi ls ;  * 

Ea r l y  loss of consciousness; 

Full and f as t  pulse; . _ _  ..--- 
B r e a t h i n g  deep a t  f i rs t ,  l a te r  shallow and  even almost 
absent; 

Muscle tw l tch lng,  g r o w i n g  I n t o  convulsions; and  

Body temperature reach ing  105 to  108OF o r  h igher .  

Heat Stroke Emera tncy  Care. Remember t h a t  t h i s  Is a t r u e  emerge*Icy. 
T r8nspor ta t lon  to a medlcal fsclllty should not be delayed. Remove 
t he  pstlcnt to a cool envi ronment - If possible, and  remove as much 
c l o th i ng  as possible. Assu re  an  open airway. Reduce body tempera iu re  
prompt ly- - preferab ly  by w r a p p i n g  in a wet sheet o r  else b y  d o u s i n g  the  
b o d y  w i t h  water. I f  cold packs a re  avallablc, place them u n d e r  t he  
arms, a round  t h e  'neck, a t  t he  ankles, o r  at any  place whe re  t!lood 
vesrels. t ha t  lit close t o  t he  sk i n  can be cooled. Pro tec t  t h e  pakient 
from injury during convuls ions, especial ly froin tongue blting. 

AVOIDANCE OF HEAT-RELATED EMERGENCIES 

Please note that ,  In the  case o f  heat cramps or  heat exhaus;ion, 
"Gatorade" or  i t s  equ iva lent  i s  suggested af p a r t  o f  the tre: i lment 
reglme. The  r,eason.for t h i s  t y p e  of liquid re f reshment  i s  t ha t  ;uch 
beverages w l l l  r e t u r n  much-needed electrolytes to  the sys tern. Y f ! t k O u t  

these electrolytes,  body  systems cannot func t ion  p rope r l y ,  t b  ' eby  
lncrcaslng the rep resen ted  heal th  hazard. Therefore,  when p e r s  :nnel 
a r c  w o r k i n g  In s i tuat lons where the  ambient temperatures and h u r i i d i t y  
a r e  high--and especial ly in si tuat ions where p ro t cc t l on  L e v e l s  X 8 ,  
and C arc requi red- - the s i te  safety o f f i ce r  must:  

# 

0 Assu re  tha t  all employees drink p len t y  o f  f l u ids  ("Cator-  
ad&' o r  i t s  equ iva len t ) :  

0 Assu re  tha t  f r equen t  b reaks  a re  scheduled so ove rhea t i ng  
docs not occur;  sand 

0 .  Revise wo rk  schedules, when necessary, to take advan-  
tage of the cooler p a r t s  of the day (i.e., 5 : O O  a.m. to 
1:OO p.m., a n d  6 : O O  p.m. to n igh t fa l l ] .  

3 . 
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I f  protcctlve clothlng must be worn, especlally Levels A and 8 ,  the 
suggested guldellnes for annlbletr t temperature urd maxlmum wearlrlg t h e  
per mxcursion arm: 

Maximum Wearing T imc 
Ambltnt Temocrature ( O F )  Der Excurslm (Minutes) 

Above 90 15 

85 to 90 30 

a0 to 85 

70 to 80 

60 

90 

60 to 70 120 

50 to 60 110 

One method of measuring the effectlvcness of employees’ rcst-recoviry 
reglme Is b y  monlbrlng the heart rate. The “8rouha guideline“ i s  @ne 
such method: 

e Ourlng a three-minute period, count We pulse rate for the - las t  30 seconds of the f irst  minute, the last 30 seconds 
of the second mlnutt ,  and Uw 30 seconds d the thlrd 
mlnu te. 

0 Double the count. 

I f  the recovery pulse rate durlng the last 30 seconds of the 1 . 4  st 
minute b at 110 bcatslminutc or less and the deceleration between :lie 
first, sacond, and third minuter Is at least 10, bc8ts/mlnute. ihe 
work-recovery rcglma Is s?rccptzb!e. I f  c m t  employee’s ra te  Is iit’a’ve 
that speelfkd. a longer rest  period Is required, accompanied b: m 
increased Intake of fluids. 

. I 
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Material Safety Data 
Mallinckrodt pros?des the infonn~tlon contained henln In pod faith but 
maker no reprtientr:ion u to Itr eompnhrnsivmoss or rceuncy. 
Indivldualr receiving this information must exereire their independent 
judpent in detcnnining iu ipproprirteness lor a patticular purpose. 

Mdllnckrodt maku no rrpramtatknr, u umninlls. rlther *nk u 
Implled.of merchmlabillty. fllnrv ror I partlcular pur)orr rlth p c t  le 
the Inf.nnrclun srt forth hrrrln or I* tluproduct to ubkb the Infomallon 
n f m .  Accordln~ly. Slalllnckrodt *I11 not be responsible fer drmaga 
rltultlng from me of w rrllmnce upon thlr lnformatlon. 

Emergency Phone Number: 314-982-5000 Mallincbodt. Inc., Science Rcduc~s Division. P.O. Bot SI. Puis., KY JXMI. 

ISOPROPYL ALCOHOL 
PRODU.fW3J”IFICATION; 
Sponymr 2-propanol; WC-propyl alcohd; Lopropno1 

Fomulr C\S No.: 67.630 

hlolcculrr Weight 60.10 

Chemical Fomulr: (CH3)2 CHOH 

Hwrdow Ingredicnlr: Not rppticrblc. 

PRECAUTIONARY MEA SURES 
W.U\lSC! Tu\l.HMU LIQCID. IURWFULIF 
W U W O  OR IhiULD. CL.YIRAL XRVOUS 
M ~ M .  CIUSES IRRJT.~OX. 

Keep away from h u t ,  sparkr rnd flame. 
Keep container closed. 
Use 4 t h  8dequ81C nn~i l r t ion .  
Amid bruthing npor. 
Wash thoroughly after handlint 
Amid contrct with eyes, s k h  rnd clothin6 

W E R  GENCY /FI R ST AID 
If s w l i m d .  gin water to drink. Induce vomiting if medicrl help 
is not immcdialely avrilrblc. N e n r  g k  anyihing by mouth to an 
unconscious person. I f  inhrlcd. rem- to fresh rir. If not 
breathing, rive rrtificirl respintion. If brcrthing is difficult. 
ghc orygen. In crsc of contact, immediately flush skin or eyes 
4 t h  pleny of mter for 81 least 15 minuter. In rll c r su  call 8 
physician. 
SEE SECTION 5. 

DOT Hazard Class: Flammable Liquid 

SECTION 1 Phvrlcal Datg 

Appearance: Clear. colorless liquid. 

Odor: Rubbing 8lcohoL 

Solubiliy Infinite in water. 

Boiling Point: 8TC (IWF). 
Melting Point: -8PC (-128.F). 

Specific pviy 0.79 
Vapor Density (Air - 1): L1 
Vapor Prururr (mm HI): 33 @ M C  (WF) 

Evaporation Rate: (n-BUAC - 1) 2.83 

S E O N  2 

Fire: 
Rrmmrbk Liqbid 
Rashpoint: 12.C (53’F). (dosed cup). 
Autoignition tempenlure: 399T (7SVF). 
Rammrblc limits in air, 9% by volume:’ 
lek 2.0; ucl: 12.0. 

‘Explosion: 
Above flrsh point, vapor-rir mix’lures 8tc cxptO6ivc within 
flammrble limits noted a b u .  Conlrct with strong oxiduen may 
muse fi!e or explosion. 

Fire Extingulshlnp Medlr: 
Water spny, dry chemical, alcohol form. or C 8 h n  dioxide. 
Water spny may be used 10 keep fire e r p o ~ d  containers C O d .  

Speclal Information: 
In the event of 8 fire, wc8r full pmteclive clothing and 
MOSH-appmed self-contained breathing rppantus with full 
frccpiccc operated in the pressure demrnd or other p i t i =  
pressure mode. Water may be used to flush spills away frum 
exposures rnd Io dilute spills to non-flammable mixlures. VrpOrS 
a n  flow along surfaces to dislrnl ignition source and flash 
back. 

Fire and E.mlosinn lnformrtiog 

i 

SECIloN 3 Resctivlh Data 

Stnbi l i ty  
Stable under ordinary conditions of use rnd stonge. H u t  and 
sunlight can contribute to inrlrbility. 

Hazardous Decornposltioo Products: 
Toxic psu and vapors such as carbon monoxide may be reluccd in 
I fire involving isopropyl alcohol. 

Hazardous Po ipe r i t a t i on :  
Will not occur. 

Incomprtlbiiidcs: 
Hert, flame, strong oxidhen, rcclodch)de, chlorine, ethylene 
oxide, hydrogen-palladium combhtion, hydrogen pcluddc-sulfuric 
acid combination, potassium tert-butoxide, hypochlonw a&, 
isocyanates, nilrolom, phosgene, oleum rnd perchloric rcid. 

SEmo ioq N 4 Lcak/SDill Disonsrl hfonnat 

Rem-. all sources of ignition. Vcntilale area d lcrk or 
spill. a e rn -up  personnel require protecthe clothing and 
respintoy protection from vrporr, Small rpilb m8y be 
rbrorbed on pper t w e b  ahd ccnponted in 8 fume hood. Allor 
cnougJt time for lumcs to clear hood, then ignite paper in I 
ruitrbk location away from combustible matcrir~s. a n t r i n  80d 
recover liquid for rrclrmrtion d e n  p i b l e .  bwcr rpilb, 
and lot shes can be collected 8s hwrdous  mstu and rtomtcd ’ 

In a suitable RCRA 8ppfoWd combustion chrmbcr, or rbsoorbed 
with vcnniculilc, dv sand, crrth or rimilrr m8tCd8l for 
disposal 83 hwrdous  waste in 8 RCRA rpp-d facility. 

Ensum compliance with local, state rnd fedenl nplrlions. 

. 

NFPA Ratings: Hcrlth 1 ~ammrbiliry:  3 Reactivity: 0 

EIfccctivc Due: 07-U-87 Supersedes 09-U-85 ISOPROPYL ALCOHOL 
I 



Effective Date: 07-13-87 Superseder 09-13-85 

Inhalation: 
May c a w  imlation of the n a c  and thmi. Eqmure to high 
concentrations has a nrrcotk effect, producing s)mptoms of 
d d n e u ,  headache, staggerin& unconsciousness and possibly 
death. 

Ingestion: 
May cause drowrink unoonrcburnur. and death. 
Gastdntutinal pin, c n m p  nausea, mi l ing,  and dianhca may 
also nsult. The 8lngla lethal d o u  for a human adult - about W 
mlr (SAX Shih edition). 

Sun Contact: 
Has a defatting action d l a  skin that can cauu initation. May 
u u u  imtatbn with a stindng effect and burnin8 wnution. 

Eye Contrcl: 
Vapon may initato the eyer. Spladw may CDW sewre 
initation, pouibta corned b u m  and oy8 bmago. 

Cbrooic Exposure: 
Prolonged m t a c t  with skJn maycauu mild idtation, drying, 
cncking,wcocrtact donnathir may drvrlop. 

&rrratlon d R r ~ d s t l n g  Coodlllons: 
Penon1 4 th  predsting sun d i i fdon  or aye pmbkmr or 
imprind respintory function may k more susceptible to tho 
effects d the substance. 

B, RRSTAIQ 

Inhalation: 
Rmow to In& air. U not brcathlninl, @ve artilkid 
respintion. If breathing is difciculi, give oqgen. Call a 
phjrician. 

Ingestion: 
Give water to drink. Induce nrmiting if medical help not is 
immedirtcly milable. Never 6.c anything by mouth lo an 
unconscious penon. Get medical attention immediately. 

Skln Exposure: 
Remow any contaminated clothin&. Wash skin with soap or mild 
detergent and n t e r  for at kart IS minuter. Oat medkal 
attention if Irritation donkpr or pcnhtr 

Veotilrtion System: 
A spcm d I w l  and/or gencnl o h r u t  & ncommendcd to keep 
employee crpaurca below the Airborne Expaurn Umiu Lou1 
exhaust rrrntikcbn b pncnlll, pnfomd kcluu It can contd 
the emissions of the contaminrnt at its mrcc,  pmntiag 
dispersion of i t  into the genenl wrk  IN. P l c w  refer to tho 
ACGlH document, 'Industrial Vcntilation, A Manual of 
Recommended Pncticu', mat recent edition, for details. 

Pemnrl Resplmton: (NIOSH Approved) 
I f  the TLV is crccded a full fuepirce chcmkal cartridge 
respintor may k worn, In genonl, up to tho mudmum uu 
conccntntlon specified by the respintor supplier. Alternatively, 
a supplied air full faccpiaca respinlor or aidinad hood may k 
worn 

suo Rotrctioo: 

mat, a p m  or cawnllr to p m n t  skin emtact. 

Eye Exposure: 
Wash eyer with plenty d n t e r  for at least IS minutes, lifting 
'lower and upper cyelldr occuhally. Oat mcdkd attention 

. Wear Impcdous protectlw dothins includingboou, gloves, lab 

immedhcly. €ye Rotaction: 

c, T0W-A (RTECS, 1982) 
Uu chemkal safety goggles @/or a full I r a  shield whcro 

- - -  
cited Aquatk'foxkity ndngTl.m&-l&lO ppm 

6- Protat apinu pllyd~ai damap Ston ir e d, dv 
wll-watilatd locrtian, a m y  fmm any am whom tk. In L ~ r d  
may be m t o .  Ouuido or +trched stonge ir pnfomd. Sapanla 
from oJdLing nutorirlr. Containon should b. bonded and pd.d 
for tnnsfen to d static sparks. I o n p  and UY areu rhoulJ 
be No Smoking a r e a  Uu non-sprrkhB t y p  coolc and equipment. 

Airborne ~xposurr  Urnits: 
-OSHA Permissible Enposure Umit (PEL): 
400 ppm W A ) .  
-ACGIH 'Ihnaholb Umlt Value WV): 
-400 p p , P N ;  ppra (STrL). 



NITRIC ACID, 70% 
PRODUfl.ID ENTlFICATI ON; 
Synonyms Aqua Fo~IL; &otic Acid; Nitric Acid 70% 

FOIVIUI. C4S NO.: 7697-37-2 

Xlolccular Weight: 63.a I 

(.*hcmical Formula: llNO j 

l l ~ r d o u r  Ingredients Not Applicable 

P R ECA UTlONA RY MEA SURES 
DA.UXR! STRUNG OXlDlZDR CONlACT WlTH 

COUROLnZ UQUlO lcvD MIST CIUSC S M R L  BLaUS IO ALL 
UOOY T l S S L t  .MAY Be FATAL If SWruIIIwTD. HARIlfGT. If 
I>IlULpO. 1SH.UAllON .MAY CAUSE LUNG DAUACL 

Do not ;et in eyes, on skin, or on clothing. 
AwiJ 4natSing mist. 
U s  only with adequate rrniilatbn. 
"ah thotoughly after handling. 
Keep from roniact with clothing and Ocher combustible matcnrk 
Do not store n u r  combustible materials. 
Store in a ti(chtly dosed container. 
Rcmme and em4 contaminated clothing promptly. 
' h i s  substance is classified as a POISON under the FcJcnl Caustic 
P oimn Act. 

onica .W~RLU.W~Y CIUSE n u  

EM ERG ENCY/FI R ST AID 

In c a s  of contact, immediately flush skin or eyes with plenty of 
Later for at l a 1  1s minutes. I f  w l b c d .  DO NOT KVDUCE 
VOSIITISG! Giw large quantities of water or milk i f  awilablc. 
V c w  give anything by mouth to JII unconscious percon. I f  inhaled, 

, rcmovc to fresh air. If not breathing, vivc rnificirl 
.- tcrpirrtion. I f  breathing is difficult. give orygen. In a11 cases 

-all a physician. 
iEESECTlONS. 

-ON I Phyrlcel Dpl l  

Appcannrc: Clear, colorlur to slightly yellow 
liquid. 

Odor: Suffocating acrid. 

Solubiliry: Infinite in m e r .  

Boiling Pain(: 122T (2WF) 
Melting Point -34.C (-29'0 
Specific Gnviy: 1.41 
Vapor Density (Air- 1): 2-3 approximately 
Vapor P-UK (mm HI): 62 @) WC (WF) 
Enpontion Rare: No infomation found. 

SECTION 2 Fire -100 InformrliQq 

PI-: 
Not combustible, but substance Ir a strong oddizcr and its h u t  
of rrrction with reducing agents or rombustiblcr may ause 
ignition. G o  I E W ~  with metals IO ~ l e u ~  flammrbk hydrogen 
Ilu 
Explorioo: 
Rcacu cxplairrly with combustible orynic or readily oxidhabh 
materials such u: alcohols, turpentine, charcoal, ow& 
rrfusc, metal pasrdcr, hydrogen sulfidel ctc 

Flk Ealngulrbiog hfcdla: 
If involved in 8 lite, use water qny. 

Spqiel Infonnstioo: 
' Incruw ih'e narnmability of combustible, organic and readily 
oddizablc rnatcriJr In the cKnt d a fire, w . r  full 
protraiw clothing and M O S H ~ p p d  r c l f a tdned  breathing 
apparatus with full facepiece opcnld in the p m u m  demand or 
other positivc prcuure mode. 

-ON3 Rcoctl V I h  D U  a 

Stabilitr: 
%able under ordinary conditions d use id s t o n e  Containers 
may burst when hated. 

Hsurdour Decumposltioo M u e t a  
When hated IO dcrpmpdbn, emits to& nitrogen odda lumu 
and hflmgen nitrate.. Will reut with n t e r  or stum IO pmducc 
h u t  and to& and comriw furnu. 

Hazardous Polymcrlzatloo: 
WiU not occur. 

locompatlbiliticr: 
A bngcrourly porrrrful eating iFat, conccntntd nit& acid 
t lncomprtibk with most suktaca, @lly stmng b u q  
mcullic powders, u r b i d y  hydropea suUde, turpenthe, and 
combustible organics 

ON4 Leak/- 

trdrto or enclose the uu d the M o r  @. a U 0 - u ~  
personnel should werr pnrcecthn dorhiag a d  rrrpinloq 
quipment suiubk for toxic orcwraiw fluida or npon. 
Small Spilk Flush with water and rcutnUrc with alkaline 
material (soda ash, lime, ctc) Scror with 
h p r  spills m d  lot SKU: Ncutnl& with rllulhc materia!, 
pick up with abrorknt material (and, srrth. nrmiculilc) and 
dizpoce in I RCRA-rpprwcd wasto facility or sewer the 
ncutnlized s l u r  with excess water i f  loul ordinances allw. 
Provide fatccd wntilrtion to dFipte furnu. 

Jtcprtable Qurhy (RQ)(CWA/CERCU) : loo0 Ibr 

h u c c  compliance wilh local, state rad fedenl rrwlatianr 

n t c r .  

DOT Hazard Cia% Oxidizer 
NFPA Rntfngs: IIcrlth: 3 flammability 0 Reactivity 0 Other: Odduer 

Effective Date: 10-21-86 Supersedes 09-05-85 NITRIC ACID, 70% 



Effective D8te: 10-21-86 Superseder 09-03-85 NlTRIC ACID, 70% 

Veotllrtioo System: 
A ay$ter d h a 1  and/or f i n e d  crhruu & nconmended lo keep 
em- erparvrrr b c k  t k  Aihoma &pun Udu. k r l  
crhrwt nntilrtkm is gemnlly prefemd kuw i t  can control 
the cmiuionr of thr mnt.minrnl 11 fy uw(ce, prownting 
dispersion o( it into the p e n 1  wort area. PI- refer IO the 

&bmmm 
lobdrtloa: 
Remow lo fruh air. If MU braalhing, + artilkid 
respintion. If bruthing is difficult. dvr oqpa all a 
phyidrn. 

rrrpinlor. ridined hood, or ulf&IaiMd bmalhing rpprnlw. 
Nitric Kid & an oddirer and h u t d  not coma in eontut with 
actrldp and cmnistan that canlain oddiubk mrtedrlr. such 
u minted CharCorL 

SUO ~ m m  
fa au d mcuc, Immodiateb nurk sua 4 t h  pkns d m e r  
for at kru LI minuter whik n d n g  contaminated ckthhg 

W a r  impeniw pmtccck dolhinb including boou, 3 o y s .  Irb 
cant, i p r ~ a  or mnnllr IO pronnt sun contact. Eye Exporum 

Wuh em with den& d n k r  for at k u t  U minutes, lifting 

Keep in a tightly ckrcd c o r t k r ,  mned in a am4 
dry, ventilated 4- ?mtcrt Iron\ phpkri drmrp m n d  dima 

m d u u n  



LlallinckmJt provider the Informalion contained herein In goal faith but 
maher no reprerentation a.~ to ih comprehendvrncu or accuracy. 
lndlvldualr rwciviny thh informotion must w c r c k  their irulry.ndent 
judgment In detcrminlnp ilr rppmpdatrncu lor a particular purpose. 

hI.Ulmhrodl m e k e  H reprruot~tlenr. of uarrantla. 81 

Implkd. d merchrntnblIIt~. ntMu lor r puUculw p r p r  rlth respa le 
the loformdon wI forth htrrlo or le  lba prdd le r h k h  Ih. Informstkn 
refeo. Accordlngly. btrlllmhrdl rUI I.( be ragoulblr fw d m # o  
ruultlne from we d or rellrnce upon thlr brwm4.n. 

Mdliwtralt. Inc.. Lkncs P&lr D i v i s h .  P 0. Boa bl. Pads. KY Iu#1.  

r s p r ~  w Mallinckrod t 
NIaterial Safety Data 
Emergency Phone Number: 314.982-SO00 

SULFURIC ACID 96% 
pRODUCT' IDENTIFICATION; 
~ponymr o i l  of Vittid 

. SECIlONl Phvs lcrl Dalp 

A p p n n c c  Colorlur, oily liquid. 

Odor: Odorleu. 

Solubility: Infinite @) MC 

S b b l l l ~  
Strbic under ordhary randitions d use and clongc. 

FOlTllUl8 CAS NO.: 7-939 

hfolcculrr weight: 98.07 

Chemical Formula: HzSOd 

Ihzwdou8 Inptdicntr: Not rpplicrble. 

Ooiling Point c1.31VC (JWF) 
Melting PoinC ea. -1CC ( 6 9 .  

Specific Gnvily 1.84 
Vapor Density (Air - 1): c 0.3 Q 2S.C (PF) 
Vapor Pressure (mm Hg): 1 @ 146'C (ZUTF). 
Evaporation Rate: No InlomatIan found. 

Iirurdour Dccomporltloo Roductu 
Todc f u m u  d oddu d sulfur. Will read with water or s l u m  
to plodwe to& and m m ' k  furnu. Rucu with c r b n a t u  to 
genente adma dioddr gms, and 4 t h  cymnldu and sulfider to 
form poisonour hydrogen cpnide a d  bydrogca sullide 
fsspectively. 

Hazardous  Polymcdutloo: 
. Will not occur. PRECAUTIONARY MEA SURES SECTION 2 Flrernd Ex~losloa lnfonnst loq 

DA!!GERf COUOSIVZ UQUlDlLVDMlS 
CIUSC SMII. D U W S  IO A U  BODY ll!UvL. .HAY BC f A T U  

U U S C  LUNG DAWACL 

Do not get in eyer. on skin, or on clothint 
Do not bruthc mist. 
Keep container c l a rd .  
Use only 4 t h  adequate nntilation. 
Wuh thorwghly after handling. 
This rubstance is classified as a POISON under the Fcdenl C8uslic 
Poison Act. 

If SWALLOWtD. HARHtvL If INHALtR I.yHALlllON ,WAY 

EMERGENCY /FIR ST AIQ 

In rll CIW call physician In cua of contact, immedirlc~y 
l luh  skin or eyer with plenty of water for at lcut 
I f  swallovcd, DO NOT lNDUCf! VOMmNGl Give large quantiticr of 
water. N e w  g h  rnylhing by mouth Io an unconscious perron. If 
inhaled, r t m m  lo fresh air. If not b~calhin& gkc attifirill 
rrrpinlion. lf breathing is difficult, 0- oxygen. 
SEE SECTION 5. 

DOT Hazard Claw Corrosive M~terirl 

minula. 

Fln: 
Not comburtiblc, but substance Is I stror g oddhe r  and lU heat 
of ~eaction with reducing agenu or mmbustiblu may cause 
ignition. RucU with m a t  metals rele8slns flrmmoble, 
polentially cxplorh hflmgen gr 

,Explodon: I 

Not combustible, but rubslincc & 8 strong oddher and iU h u t  
of reaction with Fcducing agents or combustibles may u u w  
ignition. 

F l n  Ehinyulshlng hlcdlr: 
Dry chcmical,foam or arbon dioxide. Water spray may k used !O 
keep fire cxpcwed containen mol. 

In the rvrnt of a fire, m a r  full p ro t cc tb  clothing m d  
MOSH-appmuzd ~ l f c o n t r i n c d  breathing apprnlus with full 
facepiece opented in the p m s u r e  demand or other p i t h  
pr ruurc  mode. 

.. 
Spcclrl lalormatloo: 

. 

Iacomptlbllltlcr: 
Water, b u y  orpnlc matedal, baloFnr, metal occgl ldy  
oxides and hydrides, s tmg  oddLing a d  rrdudng apnu ond 
many other w~rb subrlancu. 

Dike m d  rcMr luldng or spilled llquid with dirt. 
vcnnkulitc, kitty-litter or a h c r  inert absorbent. b r  
spill with sodium bicarbacrrtc or codr u h  and m& a u n - u p  
p e m n e l  q u i l t  pmtenb clothing and q l n t o q  
protection from npon and mists. Ncutnlhcd wutc may be 
mtaincfizcd ond ditporcd fn a RCRA a p p m d  wWe disporrl 
facility. flurh IIU of spill with dilule lodr uh solution and 
discad lo m a r .  

Reportable Qurntiv (RQXCWA/CeRCU) : loo0 Ibr 

Ensure eompliancc with loul, SUI': and federal nplrtlonr 

NFPA Rotlngs: k a l t h :  3 Flammability: 0 Rcrclivily 2 Other: Water K r C t i v r  

Effective Date: 10-21-86 Supersedes 09-05-8J SULFURIC ACID 96% 



Elkclive Dale: 10-21-86 Supersedes 09-OS-85 SULFURIC ACID 96% 

10N I llrallhlluardlncptmallpn 

lnhalatlon: 
lnhalrlioa produces damaging c ~ e n s  on the mumus mcmbnncs and 
upper rqdnto~ IW. May cause lung edema. Sp~~plomc may 
Include I d l a t h  d the n a e  and throrl, and labored brcalhing. 

Ingrrllon: , 
Conorha Swr ldng  can cause IMN b u m  ol the mouth, 
tha t ,  and stomach, leading to dulh. Qr cawr an Ihml, 
w i l i ng ,  dirnhcr. 

Skln Conlae~: 
CorrOrhn. sympoms of redness, pln, and severe burn can orcur, 

Eye Conlrcl: 
Cormin. Splashes can cause blurred virion, rcdncrr, pain and 
senre tkuc burns. 

Chronk Expsum 
bnplcm crpaure to mhl or -parr may cause damrge lo tcelh. 

Amnntlon or Pn+xlstlng Condltlonr: 
?rMns 4 t h  prectkling ikln dirodrn or eyc probtcms Or 
imgclnd respin~g function may br more surceptiblr to the 
ellear d tho substance. 

IldlmxQ .. 
lnhrlrllenr 
Remove lo k r h  air. If no( bnalhbg, ghn artificial 
respintion. Ir breathing is dimtull, giw ovgcn. Call a 
physician. 

Ingcstlon: 
If ml lwed,  DO NOT Induce vomltln& Olw large quanlltkr 
d wrkr or milk if milabk. Call a physkian immcdlatcly. 
Ncwr giva mylhlng by mouth to an unconscious penon. 

Skln Exposure: 
In case of con lac^, immediately flush skin with plenty d water 
for a i  least IS minutes while m d n g  conlaminaled clolhlng 
and shoes. Call a physkirn 

Eye Expsure: 
Wash eyes with pknly d n l c r  for at kul I S  minulei. lining , 

Ventllrlior System: 
A syslcm d kcal  and/or p e n 1  cahaust Ir reconinended to keep 
employer crpavm kkrr the Airbonr Enposun Umltr b a l  
fahaurl nntilallon b gencnlly prclemd because It can con ld  
the c m i u i w  of the COnl8mininl a1 11s source, preventing 
dispersion d it  inlo the gencnl work area. Please refer lo Ihc 
ACGItI dccumcnt, 'Industrial Venlilatlon, A Manual d 

' ' Recommended Pnctkcs', mal  rcccnt edition, lor dciaits. 

Personal Resplmlorr: (NIOSH Approved) 
ir ihr 'ftv b e n d e d  a run rmm chemkal anridp 
rrrQintor may k worn, h pnrnl, up lo 100 limes lhr I L V  or tho 
nuximum uo conccnlntbn tpeptdkd by tho nipinlor supplkr, 

'mwhkhcver Is ku. Ailemaltvcly, a supplied air lull laccplcco 
respinlor or rirllncd hood rnsy bo -am. 

Wear imperviovs prolectln &thing, Including boot& g k s ,  k b  

. 

- Skln Proleellon: 

coat, apron or covcnlls to prevent skin conI~I .  

Use chemkal ufely p ~ l a  and/or a lull k c  shield where - splashing L ponibk.Canlmct knrc  s b l d  no( be worn when 
rwk lngrkh thb mtrW 
quickdrench lacililks in work area. 

k r  and upper cycljdr 0mriOnaIly. Gel medial aI1cnth 
Immediately. Eye Proleetion: 

7- DAI4 (RTECS, 1982) 

On1 nl LDJ6: 2140 mg/kg. lnhatatbn OUinC8 Fig 
LOO: 11 mJml 

. 
. .  

Maintain eye wuh fountain and 

O N 6  SION la a cool, dry, venliWed stony area 4 t h  Wid 
Alrborne Exposun Umlls: 
-OSHA hnniuibk -urn Umh (?@I.): 
1 mum3 WA) 
4CGIH Thnihdd Umll Value (TLY): . * ImJm3(WA). 

* .  
nrislant Won and p o d  drainage. Flotcct from physkal damage. 
Keep oul d direct sunlight a b  amy from heal, W c r ,  and 
Incompliblo ma~erirl. Do no( wash out container and YW It for 
other purpom. Wen diluting, alwr dd thr wid to water, never 
add n l c r  IO the acM. 

. 



NITRIC ACID, 70% 
PRODUCT ID E N n F l  CATION: 

Synonjmr: Aqua Fonk Arotic Acid; Nitric Acid 10% 

Formula CAS No.: 76h-37-2 

hfolceulrr Weight: 63.00! 

Chcmicrl Formula: I IN0 3 

~IJU~OUS Ingredients Not Applicable 

I) I< ECA UTI0 NA R Y A l  EA SURES 
ULWXR: STRONG OXIDIZER CONTAC~ writ 
O l l l E R ~ l I n R U L . H A Y ~ U S L n u &  
COWROSRZ LIQUID A.W MIST CAUSE S L M I U  BCXVS TO M L  

I>iLIl.€R ISHAUrlON .WAY CAUSE LbSG DI+\lACE 

Do not ;et in cyu,  on skin, or on clothing. 
&*?i:! krrrthing mist. 
Use only Nith adequate vrntilation. 
W.uh thoroughly after handling. 
Keep from contact with clothing and other combustible materials. 
Do not stom near mmbusiiblc materials. 
Store in a tightly cbed  mntaincr. 
Remove and vlrh contaminated clolhing promptly. 
This substance is clruificd 3 a POISON under Ihc Fedenl Caustic 
Poison Act. 

BOOY n s m  .MAY BC FATAL it SWII~LOHED. w s i m  IF 

EMERGENCY /Fl R STAID 
In c3sc of contact. immediately flush skin or eyes with plenty of 
ul ie r  for I I  l a s t  IS minutu If swallowed, DO NOT INDUCE 
VOhtmSG! Giw large quaniities of mtcr or milk if available. 
<ever give anrhing by mouth to an unconscious perron. If inhaled, 
reniwe IO fresh air. If  not breathing, lyvc r n i l i c i r l  
ccip;ration. If breathing b difficult. give oaygen. In all cases 
-411 a phyician. 
iEE SECTION I. 

DOT Hazard Class: Oxidizer 

. .  
' 

SECTIONl Pbrs Ical D U  

Appunncc: Qur, colodur to slightly pllw 
liquid. 

Odor: Suffocating acrid. 

Solubilir).: Infinite in water. 

Boiling Poinc 122T (ZIF) 
Melting Point: -34'C (-WF) 
Spscific Gnviy: 1.41 
Vapor Density (Air- I): 2-3 approdrnately 

Vapor P~csurr  (mm HI): 62 @ 2 C K  (WF) 
Evrpontion Rate: No information found. 

SECTION2 F Ire and Ex- I 

Flm: 
Not combustible, but substance k strong odducr and Its h u t  
of reaction with reducing agents or combustibles may caw 
ipition. Can react with metals 10 release (Lmmable hydrogca 
p* 

Erplosloo: 
Rercu crplorinly with combustible organic or mdi ly oxidizable 
materials such u: alcohols, turpentine, chmmd, orpnic 
refuse, metal powder, hydrogen sulfide, c t c  

Fim Extlsgulsblag htcdla: 
If invoked in a fie, use water spny. 

Spcclol Informotloo: 
lncr r rw the flammrbility d combustible, organic and readily 
oxidizable malctialr In the m n t  d r  firr, vur full 
proccctivo clothing and MOSH-apprwtd rclfmtained bmthing 
apparatus with full facepicre openled in the pressure demand or 
other p i t i v r  ~CCSSUK mcdc 

SECTION 3 Rcactlvltv D U  

Sbbllity 
Stable under odinag ronditkns d usc and stomp. Containers 
may burst when heated 

Hazardous Dccomposltloo Rududr 
When h u t 4  to dcrompition. cmik to& nitrogen odda fumu 
a d  hydrogen nitnte, Will react with n t c r  or s turn  to produce 
hut  and toric and conosivr f umu  

Hazmrdour Polymcrhtloo: 
WiU n a  UcFur. 

Iocomptlbiliticl: 
A dangenwly pawrdul oddiring aFat, conccntntcd nitric Kid 
& incompatible with m a t  subctuuq cspedally strong b u q  
mcullic powders, urbidy h y i g o  sulfide, turpentine, and 
mmbwtiblc orlpnics. . 

Ldrtc or cncl- the uu d the lut w spill. Qun-up 
p c m n e l  should wear protech clothing and rrrpintov 
equipment ruiuble for to& or corrorh flu& or npon. 
Small Spills Rush with water and rcutnl iu  with alkaline 
matcdal (soda ash, lime, CIC.). Sn+r with e- water. 
b q e r  spills and la suer: Neutnli~a with alkaline material, 
pick up with absorbent material (and, unh, vlcrmhlite) and 
dispose in a RCRAJpprwcd waste facility or yMr the 
ncutnliied sluny with CXCUI water if loul ordinance allow. 
P d d e  forced vcntilrtion to diviptc fumu 

Reponable Qdntity (RQ)(CWA/CERa) : ;OOO Ibs. 

E N u s  mmpliancc with laul, state rod fedenl rrplr l ionr 

NFPA RotinRs: Health 3 Flammability 0 Reactivity: 0 Other: Oxidizer 

Ellectivc Date: 10-21-86 Superseder 03-0485 NITRIC ACID, 70% 



NITRIC ACID, 70% Effccliv8 Date: 10-21-86 Supersedes O!IQI-85 

lobrlrlloo: 
Rcmom to lmh air. If no( bmathing, &b artifidal 
respinlion. II bmthing is dillicult. e o w n .  0 1 1  a 
physician. 

Iobnlatlon: 
Comrrid I r h r l r t h  ol npon can c a w  bmlhing dillkulties 
and laad IO pneumonh and p u l m o n a ~ ~  edema, which may k ratat. 
Other 9mpcomr may Include mvghin) chokhg, and idtuion d 
tbr noro, tbnut, a d r r r p l n t q  tncL 

lopltlon: 
Do NOT INDUCE VOMmXGl Ghe Irv quantities d 
water or milk if milabk. Ncnt @ anflhing by mouth 10 
an uIKMUL(0uI p e m  OCC ncdkrl atteatba immediately. 

SUO Exparun: 
In QY d conlut, Immediate& flwh skin 4th ptcnfy d n t r r  
for at k u t  U nlnulu whlk removing contaminatd ckching 
and shou. Wash clothing before KUU. Tharoughly c b r  rhocr 
klom CCUU. Oer medkrl attentbn hmedhtely. 

I .  

. .  (I) '* a'' . 



Ma I1 in ckr CI d t 
Material Safety Data 

hfJltnckrodl m r t u  no rrpramtrtlonr. or wrrrrrlla. rlcher ea COI or 
Impllrd. ofmtrchrnlrbillty. fltnesa for r partlcutrr purpou rlih 1 apd lo 
the Inforrclrllon set forth hrrttn or to 1hc )roducl to vhkh the Infwmrclon 
rrfcn. .4crordlngly. .\lalllnckrodl will no( be rrrpodsible lor drmata 
raultlni lrom me nlor reltrnce u y n  lhlr Inlormailon. 

Mallinckrodt provides the infonrtioncontalned hereln In goal faith but 
maker no representation L( to ita compnhrnsirenesr or accuncy. 
Individuals receiving this idannition must exercise their independent 
judgment in dctennining ib rppmprirtenrrr ror r prrticvlrr purpose. 

Emergency Phone Humber: 314-982-5000 Mallinctrodt. tnc.. Science Products Division, P.O. 808 51. Puis. KY 43061. 

ISOPROPYL ALCOHOL 
PRODUCT IDENTIFICATION; 
Synonymr 2-prOpanO~ fcc-propyl r k o h o ~  isopropanol 

Formulr C4S No.: 67434 

Xlolcculrr Weight: 60.10 

Chemical Formulr: (CH3)2 CHOH 

Ilwrdour InpdicnU: Not applicable. 

W.ULWSC! U W . W L &  LIQLID. HARWFUL IF 
S W U W D  OR I.WUED. AtTEccS CE.XlRU NERVOUS 
n s m f .  WSLS I R R ~ T . ~ O . V .  

Keep 8-y from hut.  Sparks md flame. 
Keep container clorcd. 
Use with rdequatc nntilation. 
Awid breathing vapor. 
Wash thomughly rfter hrndlint 
Awid contrct with cps. skh and clothing. 

. I f  mllowd ,  giw water to drink. lnduca wmiting if medical help 
is not immediately rvrilablc. Ncnr bn  rnything by mouth to an 
unconscious person. If inhaled. remow lo fresh air. I f  not 
brcrthing, give adficirl respintion. If breathing is difficult, 

. give oaygen. In case of contact, immediafcly flush skin or eyes 
' uiih plenty of wrter for at least IJ minuter In 111 casu call a 

' phjricirn. 
SEE SECnON S. 

1)o'r Hazard Class: Fiamrnable Liquid 

SECTION 1 Phvslcil Datq 

Appeannce: Clear, colorlur liquid. 

Odor: Rubbing rlcohol. 

Solubiliy Infinite in nter. 

Boiling Poinc 82C (IWF). 
Melting Point: 89T (-l28.F). 
Specific gnvity 0.79 
Vapor Density (Air- 1): 2.1 
Vapor Pressure (mm HI): 33 @ W C  (WF) 

Evapontion Rate: (n-BUAC - I) 2.83 

SECTION 2 

Fire: 
Flammable Liquid 
Flashpoinc 12% (SPF). (closed cup). 
Autoignition tempnture: 3WC (7WF). 
Flammable limits in air. % by mlume:' 
lek 2.0; ucl: 12.0. 

Fire and Emloslon lnformatla~ 

Explor Ion: 
Above flash point, vapor-air mhurcr are expI06fve within 
flrmmable limits noted 8 b e .  &ntrct with strong odduen may 
c.ysc fire,oy explosion. 

Fire Extingulthlng hfcdlr: 
Water spny, dry chemicrl, alcohd foam, or C8rban dioxide. 
Water spny may be used to keep fire exposed containen mol. 

Special Inlormation: 
In the event of a fire, wear full protecthe clothing and 
MOSH-approved sclfsontrined breathing rppantus with full 
facepiece operated in the p r u r u n  dcmrnd or other positive 
pressure mode. Water may be used to flush spills away from 
exposures rnd to dilute spills to non-flammable mixtures. Vrpon 
o n  flow along surfaces to distant ignition source and flash 
back. 

SECIlON 3 Renctivitu Data 

Strblc under ordinary conditions of w and stonge. H a t  rnd 
sunlight crn contribute to ilutrbility. 

Stabiliw 

Hazardous Decompositloa Products: 
Toxic pw and t-pon such 8s carbon monoode may be released in 
a fire invoMng isopmpyl rlcohol. 

H a u r d o u s  Polymtdzetion: 
Will not occur. 

Incompallbliillcs: 
Heat, flame, strang odduen, rcctadchyde, chlorine, ethylene 
oxide, hydrogen-palladium cambinrtion. hydrogen pcroddc-sulfuric 
acid combination, potassium tett-butodde, hypochlomw add, 
iroymrter. nitroform, phosgene, oleum md pcnhlodc rcid. 

Rem- all sourrcs of ignition. Ventilrtc area of leak or 
spill. Clean-up pemnnel require pmtcc th  clothing and 
respintory proteaion from vapors. Small spillr may be 
rbmrbcd on pper towels rnd evaporated in a fume hood. N I O W  

enough time lor fumes to clear hood, then ignite paper in 8 
suitable loution away fmm combustible matcdalr. Contain a d  
recover liquid for reclamation when posrible. L.Vr rpilh. 
and tot s t a  can be collected 8s hazardous w8sIo md rlomhcd ' 

in 8 suitrble RCRA 8pprOved combustion chamber, or absorbed 
4 t h  wrmiculite, dry and, crtlh or similrr m8lCI'id for 
disposal 8s hurtdous waste in a RCRA a p p m d  facility. 

Ensure compliance with local, stile rnd fedenl replations. 

NFPA Ratings: tlcalth: 1 Flrmmabiliw. 3 Reactivity. 0 

Effective Dare: 07-U-87 Supersedes 09- U-85 ISOPROPYL ALCOHOL 



Efiective Date: 07-13-87 Superseder 03-13-85 1SUPKUP Y L ALCOHOL 

Inbdrtion: 
May cruse idtation of the noe and thmnt. Brposurs to high 
concentntions has I narcotic cftcct, producing symptoms ot 
dnwinur, headache, staUcring, unmnriourncsa and p i b l y  
death. 

Ingestion: 
May cause dmsined, unconrrkucary and death. 
Gaslroinlalinal pain, cnm# MUICI, w i l i n g ,  and diarrhea may 
also result. The dngh Ietbal dorr for a human adult - about a 
mls (SAX Sixth Edition). 

Skln Contact: 
Has a defatting d o n  d Ihr skin that a n  cause idtalion. May 
cruse iniutbn with a stindng effect and burning sensation. 

Eye Contact: 
Vapoa may Initate the eyes. Splashu may cause severe 
i d ta t ion .  pouibk corneai b u m  and cy0 damage. 

Chronlc Exposure: 
Prolonged CO(IIK~ 4th  skin may CJUY mUd initation, drying, 
caking, or contact dermatitis rnay dmkp. 

Aggrrretlon d Rr+ristlng Condltlonr: 
Perrons 4 t h  pre.rr&ting run disordera or eye problems or 
impaired nrp in loq functbn may be more surcptible to the 
effects of the substance. 

, 

Inhrlrlion: 
Remove io tn4 air. U mI bnrlhirg, @s rr t i f iW 
respintion. If breathing ir difficult, gin 9qgcn.  Call a 
phyician. 

Ingestion: 
Give mater to drink. Induce vomiting i f  medical help not is 
immediately available. Never dvc anfihing by mouth to an 
unconscious pcnon. act medical attention immediately. 

Skln Exposurer 
Remwe any contaminated cbthing. Wash skin with IOJ~ or mild 
detergent and water for at kart IS minuter. Oet medical 
attention if irritation dmlops or peaistr. 

Eye Erposun: 
Wash eye, with plenty of n l c r  for 11 least IS minutes, lifting 
lower and upper eyzlidr omrlonally. Get medical attcnlbn 
immediately. 

E TOXICITY D m  (RTECS, 1912) 

On1 nt LDSk S&O mg/kg. Skin nbblt LOSk 13 
phg. Inhalation nt LOQ 16400 p F H .  Mutation nfenrcrr 
cited Aquatk Toddty nling lLm% lUB10 ppcn. 

Veotiirtlon System: 
A system of local and/or p n m i  ehaust ir recommended to keep 
employee expau rn  below the A i h r n e  &paurn U m l u  h e a l  
exhaunt ventilation b gemnlty p m k d  kcrue &.an eontld 
tha emluions d the eonlaminant at iU muse, pnventiag 
dirpnion of it into the gcncnl wprk IN. PI- d e r  lo the 
ACGIH document, 'industrial Ventilation, A Manual of 
Recommended Pncticcs', m a t  recent edition. for details. 

Personel Respinton: (NIOSH Approvtd) 
If the TLV & exceeded a full faepicre chemical cartridge 
nipintor may be wrn, in genenl, up to the mdmum use 
concentration rpccined by the respirator supplier. Altcmatkly, 
r aupplied air full facepkcc ncpintor or airlined hood rnay b. 
worn. 

Skln Protrttloo: 
Wear impenlous pmtcthfe clothing, including booy glove8, lab 
~011. apron or ccrvcnnr IO pnvant skin contact. 

Eye Protectloo: 
Use chemical safety goggles andor a full face rhleld where 
rplashing is paribh.Chntact tenser should MU be vmm when 
wrLing 4th this nrudal 
qukkdnnch fadlitha In MI(( ana. 

Maintain ep wash fountain a d  

Plo tu~  against phyrkal damage. %on In a cod, d q  
well-wntilarcd kertbn. away fnwn any am when thr fin hwd 
nay b. acute. butside or detached stonge is p n f e d .  Slprnts 
from oxidizing matrdals. bntainen should be bonded and grounded 
for t n d e n  to a d d  rtatk rprrlrr Stonge and use anu should 
be No Smoking amr. Use non-sprlring todc and equipment. 



Halllnckrdt provider tho Iiilormalhm conlrlncd herein In good faith but 
maker no reprercntrtlon Y lo  ita comprehenrivclnerr or accuracy. 
ldivldualr receiving thir infurmatlon must exercbe their intleymdent 
juJgment In determining ita approprirtener for a partlcular purpo~. 

hlrlllnckrodl maka ne r#proen1aclou. or rurantla. a h  
Impllrd, elmcrchmtrbltll~. tlharlorrpdculsrpvrprr wllhrapd to 
the Inrormrtlon u l lo r lh  herela or Io ~k product 10 uhlch Ik Inlormallon 
rrfrrr. Accordlngly. htrltlnchrod8 wUI n.( be rapondble for drmrga 
rsultlng from u e  dor rrllrmce up" lhlr Inlormrtlon. 

MallincluoJc. IN.. Science P d u l r  Dirision. P.0. Boa LI. Paris. KY 4 N I .  

.#prar u Mallinckrodt 
Material Safety Data - 
Emergency Phone Number: 314-982-5000 

SULFURIC ACID 96% 
p R O D U n  IDENTIFICATION; 
Synonyms Oil of Vitridl 

Formula CAS NO.: 76&-9%9 

h(o1ecular Weight: 98.07 

PRECAUTI ONARY MEA SURES 

Do not gel in eyes, on skin. or on clothin6 
Do not bwthe mist. 
Kcep ronlainer closed. 
Usa only 4 t h  rdqqurle vrnlilation. 
Wash thoroughly after handling. 
This substance is clurified u I POISON under the Federal Caustic 
Poison Act. 

EMERGEN CY/FIRSTA ID 
In all crw call a phyician. tn case of contact, immcdirlcly 
flush it in or c p  with plenty of water for at least 15 minutes. 
If mlhd, DO NOT INDUCE VOMmNG! G k  large qurntitiu of 
walcr. N e w  &k rnrhing by mouth lo an Unconscious penon. If 
inhaled. nmovc to fresh air. If not breathing, &'e 8rtif i~h.I  
wpintion. If breathing is difficult, gb oxygen. 
SEE SECllON 5. 

I 

, 

DOT Hazard Class: Corrosive Material 

S E C l l O N l  P hvrlcal D U  

Appnncc: Colorleu, oily liquid. 

odor: ododur. 

Solubiliy Infinite @ 2VC 
Boiling Point: CJ. 31OT (5WF) 
Melting Poink ea. -1CC (6.F). 

Specific Gnviy: 1.84 

Vapor D e d y  (All- 1): < 03 Q UT (770 
Vapor Pressure (mm HI): I @ 1WC (WQ. 
&apontion bte: No information found. 

SECllON 2 F i n  rnd Emlosloo lnrormstloq 

FIR: 
Not comburtible, but substance is a ;trorgoddkcr and iU hu t  
of reaction with redudng apnls or combwtiblu may cause 
ignition. Ru& with marl mculs rtlcuing flammable, 
potentially crplor'm hflrogen p& 

Explodon: , 
hot comburtiblc, but substance ir a stmng oddtcr and 11s h u t  
of reaction with reducing acenu or comburtiblu may UUK 

ignition. 

f lm Extlngulrhlng Media: 
Dty chcmicrl, !arm or u b n  diodde. Water spny maybe used to 
keep lire crpcrcd containen COOL 

In the M n t  of L fire, "r full pmtcdb clothing and 
NIOSH-rpprrrvrd sclfsontrincd bmthing rpprratur with full 
facepiece operated in the p ~ u w  demand or other pilk 
prusurr mode. 

Speclrl lnfomrtloo: 

Sbblllrr: 
Stable under ordinary conditions d use and stomge. 

Hrurdour Dccomporltlon Roductr 
Todc fumu doddu of sulfur. Will rad with water or s t a m  
lo produce IO& and c a m b e  f umu  RCKU with urbonatu to 
gcncmtc c a M  dbdde p, a d  with qsnidcl and rulfldu lo 
form poironour hydrogen VnMc and hydmgcn sulfhle 
w ~ l i v e l y .  

Hazardous Polymerlutlon: 
Will not occur. 

lo~mptlbl l l t lcr :  -- 
Wakr, b u y  orpnlc matcrlrl, haloge"., mcul acctyiidu, 
oddu  rnd hf l r idy strong oddung and redudng agenu and 
many other rrrah rubstance& 

Reponable Quantity (RQ)(CWA/CeRclA) : IO00 Ib8. 

b u r r  compliance with lod,  sult a d  federal rtgulrl~onr 

NFPA Retlnp: I l e r l th :  3 ~ a m m a b i l i ~  0 R c r c l i v i ~  2 Other: Water reactive 

Elkcrive Date: 10-21-86 Supersedes 09-05-85 SULFURIC ACID 96% 
1 



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

Inhalrllon: 
h~halalkn producer damaging effects on the mucous mcmbnncs and 
upper rupintov tnct. May muse lung CdCmJ. Sympomr may 
include i d t a t i o n  d the nac and thrort, a d  labored breathlng. 

Ingeslloru I 
Coauivc. S d l d n g  ran cause severe bums d the mouth, 
thmrt. and stomach, leading lo dutb. f i n  cauu lore thmt,  
vomiting, diarrhea. 

SkJn Contra: 
Cormriva. Symptoks d rednclr, pin, and ICMN bum can occur. 

Eye Cantack 
Cornin .  Splashes can cause blurred dsion, redneu, pain and 
men tbue bums. 

Chrork Expsunr 
bng-tern crporun to m h  01 npon may cauu damage 10 teeth. 

A ~ n v a l l o n  or Pre+xlsllng Condlllonr: 
hnonr with pre4sting rkh dimden or eye probkms 01 
imprind nspiratofy lunaion may be mom surceptiblc IO the 
cffk~r d the rubslam. 

LElmLm 
Inlinlntlon: 
RcmoGc lo fresh air.. Il nol breathing, gIw arlilicial 
respintion. If  breathing 1s difflcult. five orygen. Call a 
physkian. 

Ingestion: 
If mi lwed ,  DO NOT induce vomiting Give large quantities 
of n l c r  or milk il milabk. Call a phpidan immediately. 
Never give rnylhing by mouth to an uncanscioua pcrxon. 

Skln Exposure: 
In case d contact, immediatcly nush skin with plenty d n t c r  
lor at least IS minutes while mmdng contaminated clothing 
and shoes. 0 1 1  a physician. 

Eye Exposure: 
Wash eyes with pknty d wrler lor at kart 15 minutes, lining 
lower and upper cydids acrsionally. act medical atlcnlion 
immcdirlcly. 

C. TOXICITY pbIcL (RTECS, 1982) 

On1 nt LDW. 2140 m@g. Inhalation Ouince Fig 
LCU): 18 mg/ml 

6- 

Alrborne Exparum Umlls 

Venlilntlon System: 
A system d k r a l  and& geunl cahrusl is ncommedcd lo keep 
employee clpo~urea b c h  the A i h e  & p u r e  Limits. l e a l  
exhaust nntilrtbn L, genenily prefemd because i t  can control 
tho emissions d the conlamInanl at its KWCC. preventing 
dispersion or it into the gencnl work area. Please refer IO the 
ACGlll document, 'Industrial Vcnlilath, A Manual d 
Recommended Fncticcs'. mal  recent edition, lor details. 

Penanal Rcrplnlors: (NIOSH Approved) 
It the I L V  is caceedcd a full lmpkce rhcmkal cartridge 
mplntor nay ba wom, In gwnl, up lo 100 times the TLV or the 
maximum use cormnln lh  spccined by the respintor supplier, 

'whkhcwr b ku. Alternatkly, a supplied air lull lacepicre 
nrpintor 01 airlined hood may be WMI). 

e SkJn Proleellon: 
Wear impenious p d e d k  clothing, including ba011, glover. lab 
-1, apron or covrnllr to prevent skin contact. 

Eye Protection: 
Use chemkal u'ltty pggkr and/or I lull lore rhictd where - splashing b p#tibk.Contwl kwcs shavld na( be worn when 
working with this material. 
qukkdnnch larititier In work area. 

. 

. 

Maintain eye nsh lavnlain and 

O N 7  

LON In a cod, dv, wntiiatcd stonge area with acid 
mistant lkon and good dninage. Protea lrom phpkal damage. 
Keep oul d direct sunlight a d  away from heat, water. and 
incornplibk matedab. Do no( wuh out mntalncr and uu It lor 
ahcr pu~p#u. When diluting, alrnyl add the =Id to water, never 
add n t c r  to the Kid. 

............... ...............~*..a..~..............~~~....o 
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nl hemin in good Ulh but hlblllnckrodt nuka no rrprcuntations, or uar~ontla, 1 

Imotlrd. ofmerchmntabilitr. Mneu for a oodkulor ntakes no representalion aa to itsw 
bldllnckrodt provider the infomat 

rivrncv or aecum-y. 

juJymeni in Jeieriliininy itr aypmyn a11 for a pu tku lu  pbpwe. refers. ACCOrdhgtp. SlrlUnr.krodi wll l  not b. raponrlble fo. .&ala 
ruultlng from w of or rcllrnce upon thlr Inlormatlor. M a t e d  Safety Data 
Mallinctndi. lnc.. Sckn.e PnJuctr D i v i r h .  P.O. l o a  M. Paris. KY 43061. 

NITRIC ACID, 70% 
PRODUCT IDENTIFICATION; 

Synonyms: Aqua Foil% Azolic Acid; Nitric Acid 70% 

Fonnula CAS No.: 7697-37-2 

hlolccular Weight: Q.OO ' 

Chemical Fonnula: HNO3 

Hazardous Infrrdicnu: Not Applicable 

PRECAUTIONARY MEASURE s 
DASGL R! STRONG OXIDIZtR CONMCT WlTH 

COIIROSI)1 UQLlD AND MIST C4USt S M R Z  8LX-J To AU. 
BODY TISSLZL . W Y  BL fATAL If W U W E D .  HARMcziL I? 
ISltAUD. IhlfAlAllON .HAY CAUSE LWG DAWCC 

Do not ;el in eyes, on skin. or on clothing. 
Awi f  Lmathin; mist. 
Ciu only with adequate wntilatioh 
WJsh thoroughly after handling. 
Keep from conw with clothin; and other combustible materials. 
00 not store near combustible materials. 
Store in a tightly cloud container. 
Remove and wash contaminated clothing promptly. 
This substance is classified as J POISON under the federal Caustic 
I'oison Act. 

onm .mmu MY CIUSE nar 

E hl ERGENCY /FIRST AIQ 
L .  

' I;, CJTC d contact, immediately flush skin or eyes 4th plenty ol 
n t e r  for at lclrt IS minutes. I f  wllowcd, DO NOT IiYDUCE 
VOSlfflSG! Give large quantities of water or milk if available. 
Ycvcr give anything by mouth to r n  unconscious perron. I f  inhaled. 
rcniovc to Iccsh air. IC not brcrthing. lyw rntficirl 
rerpiraiion If breathing is difficult, lyvc oqgen. in a11 cases 
dl r phpcirn. 
>EE SECnON 5. 

DOT Hazard C l a s  Oxidizer 

W O N  I Phvsicei D U  

Appearance: Clear, colodw to slightly ycUow 
liquid. 

Odor: Suffocating acid. 

Solubility Infinite in water. 

Boiling Point: 1-C (ZIT9 
Melting Point: -UT (-WF) 
Specific Onvity 1.41 
Vapor Density (Air= 1): 2-3 appmaimatciy 

Vapor P w u e  (mm HI): 62 @p WC (WF) 
Enpontion Rate: No information found. 

SECflON2  fire^ n-rioo Inlormatioq 

Flre: 
Not combustible, but subslanea is 8 strong oxidizer and iu h u t  
ol ruc thn with reducing agenlr or combustibles may awe 
ignition. Cin rut( with mcub D relurc flammable h f l g n  
pr 
Explosioo: 
R u c u  cxplaciwly with mmbustiblc ownic or readily oddhbk  
malcrials such u: ~koholr, turpentine, chamd, oqanic 
rduse, metal poutdcr, hydrogen sulfide, c t c  

Fire Extinguishing hfcdla: 
If involved in J fie, use water spray. 

I n c m  the flammability ol combustible, organic and readily 
oxidiuble maten&. In the writ ol I fire, wear lull 
protcctivs clothing and MOSH-approved scllantaincd bmthiag 
apparatus with full facepiece openled in the p w u r r  demand or 
other positive pressurn mode. 

. 
Spdtiul Idomrlioo: 

-ON 3 Rcoctivlh D m  
Stablliw 
Stable under onlinaly conditions d ucc and stone b u i n c n  
may bunt when hutcd. 

Haznrdous Dccomposltloa Produdr 
When heated to dcmmptxition, emits to& nitrogen odda fumu 
and hydrogen nitntc.. Will react with mtcr or slum to produce 
hut  and todc a d  com*ivc l u m u  

Hazardous Polymcrirrtloo: 
Will not ocwr. 

looompatibilltlcr 
A bngemualy powrdul oldding apnt, m c c n l n t d  nitdc Kid 
t incompatible with m a t  subrt.ncq @liy strong b.cec, 
metallic pawden, urbidy h y d g n  sulfide, turpcntbe. and 
combustible o r p n i a  

ON4 Lea kl- I 

lrolrte or c n c b  Ihe .cc. ol tbe leak or r p u ~  Clean-up 
penonnel should wclr p t o t e a b  clotking a d  lupintoty 
quipment ruiuble lor toxic 01 comwivo flu& or npn 
Small Spilk flush with wltcr a d  neutnliu with alkaline 
malerial (soda ash. lime, ctc.). wt with cICCU mtcr. 
L q e r  spills and lot s u a  Ncutnllre 4 t h  alkaline mrterial. 
pick up with absodnt material (sand, earth, mmkulitc) and 
dirpaC in 8 RCRA-appmvcd wutc facility or YwCr the 
nculnlucd slurfy with C K C ~  water if tau1 ordinances allow. 
Plwidc lotzed ventilation to dissipate l u m u  - 
Reportable Quantity (RQ)(CWA/CERCLA) : 10CO Ib r  

hurt compliance with k u l ,  slate and lCdcd ~cgulrt~nr 

NFPA Ratings: Health 3 flammability 0 Reactivity 0 Other. Oxidizer 

Elkciivc Date: 10-21-86 Supcrscder 09-04-85 NITRIC ACID, 70% 



Effective Date: 10-21-86 Supersedes 09-04-85 NITRIC ACID, 70% 

N S  

3 
Isbrladoo: 
C o n a h l  Inhalation d npon can awe breathing diffkultia 
and kd IO p n e u ~ n i r  rad pulmonary edema. h i c h  may be fatal. 
Other ')lmplonu may Include coughing, choking and idtation of 
the noq thlort, a d  e r r l o g  IIUL 

Veotilrtloo Syrtrm: 
A system of kcat and/or genenl crhault & rrmmmcndcd to kcep 
rmplsr .  r rpaur r rkkr  the Albane &posurr Units. lad  
exhaust vantilation is genenfly pnfemd kuw it un mtrd 
the emivionr of the mnuminant at iv source, prcnnting 
d i g m i o n  dit into the F n c n l  mrk a m .  nucc d e r  IO the 
ACGIH document, 'Industrial Ventilatlon, A Manual d 
RMmmcndcd Pnaicu', i n a t  Ircpcnt edition, for dcu ik  

Porronnl Respirators (NIOSH Approved) 
U IR. ?LV b erceedrd, wlr  I wpplkd air, full-facepien 
respinlor, airlined hood, or ulf+nuined breathing apprntul. 
Nitric uid k an oddi r  and should not ~ o m e  In mtut with 
actridgas and cann&tcn that contain odd&bk matcdals, such 
u utlnld charawl. 

SLla Protectloo: 
Wear impniour pmrc t in  clothing, Including boou. -1. lab 
0011, apron or cuwrmllr to pcmnt skin contact. 

Uu chcmiul ufrq 
cpluhing le parlBk.C#ucc knwr show# not be .10m rhan 
d g  with this autedaL 
quickdnarh fadliticl in *oh a m .  

' Eye Protectloo: 
e d / r  I fun hce shkld r h c n  

Mairuicr q@ vuk lovnlah ad 
I '  

7- 

Keep la a ti@tly clorcd cantdncr, M a d  in a cool, 
dv, nncUatcd area. ProtreC fmcn phpkrl d a m p  and dimct 
runli@t. 
nduure* 

Idolrte frwn incomprtibk substance& ?mtCa I- 

..................**..... .#..........~.....**......*~..#~*.. 
mu 

. .. 

.e.. - 



Mailinckrodt 
Material Safety Data 
Eincrgency Phone Number: 31I-982-5OOO 

ISOPROPYL ALCOHOL 
p RO DUCT IDENTIFICATION: 

Sponpns: 2-propanol; r~c-propyl alcohol; isopropanol 

Formulr CIS No.: 6743-0 

Xloleculrr Weight: 60. IO 

Chemical Fonnulr: (Clt3)2 CHOH 

ilrurdau Ingredients: Not applicable. 

CAUTIONARY MEASURES 
WMYISC! TU.I.M.4ELC LIQUID. HAR\IcuL If 
W . U H P D  OR ISILUED. AffEcTs CC.3lR.U. NERVOUS 
nsnw. CIUSOS imT.mo.y. 

Keep a n y  frwn hu t ,  spark and flame. 
Keep contrincr cloud. 
Use with adequale ventilation. 
Avoid breathing vapor. 
Wash thoroughly after handling 
A d d  contxt with eyes, skin and clothing 

EMERGENCY/FTRST AID 
If mllor*d,  gk n t c r  to drink. Induce vomiting if medical help 
is not immediately available. Nevcr give anylhing by mouth to an 
unconscious penon. If inhaled, r e m e a  to fresh air. If not 
brcaihing, give artificial respintion. If breathing is dillicult. 
give oaygen. In case or contact, immediately flush skin or eyes 
with plengot n t c r  for at least U minutes. In a11 cases call a 

SEE SECTION 5. 

DOT Hazard Class: Flammable Liquid 

~ ' 

, 

~ phpician. 

Hrllinckrodt pmvtder thr infonnatloncontdncd herein In good faith but 
maker no represdntatlon u to ita comprrhmsivenerr or rccurrcy. 
lndividurlr recelvlny this lnformrtlon must rxerclrr their independent 
judgment in determining iu rpproprirtrnrrs for a particular purpose. 

Mdtlnekrod~ nrku M rtprwnlrtbnr.w urnmtta. rltlur e a k w  
lrnplled, dnerchrnlrblllty. fllnnr ror r prdculrr purpose ulth apct 1. 
the lnhrmrilun ut forih htrrh or tolhrproducl 1. *hkh the Inlormrtlon 
rtkrs. bccordlngty. Maltlnchrodl wltl 1101 br rtspoarlbk for drrnrgo 
roulilnglrom u e  ntw rrllrncc uprm Ihlslnrornrilon. 

' 

StaIlit!chdi, Inc..  Science Pmduecs Division. P.O. Bor SI. Puis. KY 4M61. 

-ON 1 Phvslcal Datq 

Appearance: Qur. colorleu liquid. 

Odor: Rubbing alcohol 

Solubilily: Infinite in water. 

Boiling Point: 8?'C (1WF). 

Melting Point: -WC (-1WF). 

Specific gnvity: 0.79 

Vapor Density (Air - 1): 2.1 
Vapor Prrzcure (mm HI): 33 @ W C  (WF) 

EvJpontion Rate: (n-BUAC - 1) 2.83 

SECTION 2 

Fin: 
Rammable Liquid 
Rashpoint: W C  (WF). (closed cup). 
Autoignition tcmpenturc: 3WC (7SO'F). 
Flammable limits in air, % by volume:, 

Flre and Emloslnn I n [ p r m o t l n ~  

!el: 2.0; uel: 12.0. 
I 

v 

Exploslon: 
Above flash p in t ,  vapor-air mixtures arc explosive within 
fltmmable limits noted a h  Contact with strong oxidizers may 
cause fire or explosion. 

Fire Extingulrhlng Mcdlr: 
Water spny, d v  chemical, alcohol foam, or arbon dioxide. 
Water spny may be used to keep fire crposed containers cool. 

Speclal Informatlon: 
In the event of a fire, wear lull protecthe clothing and 
MOSH-rppmed self-contained breathing appantus with lull 
facepiece opented in the prruure demand or other p i t i v c  
pressure mode. Water may be used to ;lush spills away from 
exposures and to dilute spills to non-flammable mixtures. Vapors 
can flow along surfaces to distant ignition source and flash 
back. 

SECTION 3 Rcnctlvltv Datq 

Stability: 
Stable under ordinaq conditions of use and storage. Heat and 
sunlight can contribute to instability. 

Hazardous Decomposltloo Products: 
To& p e s  and ~ p o n  such u carbon monodde may be nlurcd in 
a fire involvin8 isopropyl alcohol. 

Hazardous Polymerlzmtion: 
Will not occur. 

lncompstibillties: 
Heat. flame, strong odduen, acctadehflc, chlorine, ethylene 
oddc, hydrogen-palladium combination, hydrogen peroxide-sulfuric 
add combination, potassium tert-butode, hrpochlorour add, 
isocyanates, nitrolonn, phosgene, oleum and perchloric acid. 

~ C l l O N  I t c ~ ~ k / S ~ l l l  Dismsal Infonnslloq 

Rem- all soucces of ignition. Ventilate area of leak or 
spill. Clean-up personnel require protectk  clothing and 
respiratory protection trom vapors. Small spillr may be 
abmbed  on paper tovels and evapontcd in 8 fume hood. Nlcw 
enough time for fumes to clear hood, then iptite paper in a 
suitable loution w a y  from combustible materialL Contain rad 
recover liquid for reclamation when possible. bwr @lh. 
and lo1 slzu can be collected as hwrdous  waste and atomized ' 

in a suitable RCRA a p p m d  combustion chamber, or abmbed 
with vermiculite, dv sand, earth or similar material for 
disposal as hwrdous  waste in a RCRA apprwcd facility. 

Ensurc compliance with local, state and fedenl regulations. 

NFPA Ratings: Health I Flammability: 3 Reactivity: 0 

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



Effective Dale: 07- 13-87 Superseder 09-13-85 

Inhuhllon: 
May cab&& initation d the nose and thnwt. Exporurr to high 
concentrations has a nmotic ellea. producing sjmptoms of 
dmvsincq headache, staggerin& unconsciousness and possibly 

Ingestion:’ 
May cauw tmdmd, uncocuckucnrq end death. 
Gastrointestinal pin, c n m p  nauua, vomitin& and diarrhea may 
alm nsulf. ’Ihr h @ e  ktLd dau for a buman adult - about W 
mls (SAX Unh Edition). 

Skln Contact: 
Has a dCfJllhg m b n  d the skin that CUI cause initdon. May 
caw1 initation with a sthang elfeet and burning sensation. 

Eye Contact: 
Vapor# nay initate the e p r  Splashu may cause severe 
I n i t ~ t h ,  pouible mrncal bums and ryr damage. 

Chmnlc &porum: 
Prolonpd contact with skin may cause mild idlation, dying, 
cncWn& or contm dcrmatitic may dmlop. 

AOynvatlon d R + d r t l n g  Coodltlons: 
Petsons 4 t h  pn4s t i ng  skin dimden or eye problems or 
impaired nrpintov function may be more susceptible IO the 
effects of the substance. 

CJ’ 
;A 

C> 
death. 

B. RRSTAID 

1nhrlrtlonr 
Remow to fresh air. I f  MI bmthia& &e act i lk id 
rupintion. If breathing b difficult, dn oxygen. all I 
php kian. 

Ingestion: 
Give n t c r  IO drink. Induce uomiling if medical help not i s  
immediately milable. Ncvcr dw anything by mouth to an 
unconscious pcnon. Get medicai attention immediately. 

Skln Exposure! 
Remove any contamlnatrd cbrhing. Wash skin with soap or 
detergent and n t e r  lor at k i s t  IS minutes. Get medical 
attention if  idtation dcvciop or persists. 

mild 

Eyr Exposun: 
Wash eyes with plenty of nler for at least IS minutes, lifting 
h r  and upper eyclids occuionally. 0.1 medical a t t e n t h  
immediately. 

70- D U  (RTECS, 1982) 

Veotlletion System: 
A system d local nnd/or geneni rrhauu i( rrcommcndcd to keep 
employee erporuw below the Airborne Exposun Limik Laui 
e d u t  vantilrth Ir pnenHy pnfrmd h u e  It can cortml 
the emirtioms of the contaminant at iu mrn, pnnnllag 
disperrion of It into the pnenl yo& area Please d e r  lo the 
ACGiH document, ‘Industrial Ventilation, A Manual ol  
Rccommcnded Pneticcs., most ncent edition. for details. 

Personal Resplnton: (NIOSH Approved) 
If the TLV is ereceded a full frncpicce chemical canridge 
mpinior may be rrom, b pneml, up to the mulmum use 
mncentntbn specified by the Icsplntor iupplier. Altcrnatkly, 
r tupplkd air full fmplm nspintor or aidlned hood may b. 
wrn. 

Skln Protectloo: 
Wear impcdws pmtocik clothing, including boots, doves, lab 
COLI, apron or covonlls to p m n t  skin contact. 

Eye Protectloo: 
Use chemkql safety g a u  and/or a full face shield where 
tphhing la pouibk.Coawt k a r u  chould not be yom when 
*wting 4 th  thit nrrt~daL 
qrkkdnaclr frdl i t lu la IIU 

Mair& 8p & (OUntdn ad 

P a s t  apinst physkal d a m p  SIon in e coal, dry 
wcll-venlilrtcd location, away from any m a  whm tho fln hwrd 
may be ~ u m .  Outs& or detached stonge h pnfernd. Scprnle 
from oridiring matorirk Containen should be bonded and grounded 
for tnnsfen to a d d  statk s p r k  Stonp and urn rnu thould 
be No Smoking aru~ .  Uu non-sprrking typa took a d  equipment. . 

0 



Mallinckrod t Mal l inckrd t  provider thc Information contained hereln In g o a l  faith but 
maker no representation as to itr comprehenaiveneir or accuracy. 
lndividualr receivinR thin Informallon murt exercise their Independent 

hlalllnckrodl m i k a  no rrprntntatlons. or  uarrantia.  e1tia-r riprrrr or 
impllrd. or mtrchanlibillty. ntnm lor partlcuiar purpose 4 t h  respect to 
Ihr inlormallon 1.1 forth hereln or to the product to which the Inrormatlon 

judgment in determining ib appropriateness lor a patticuhr purpore. rrrrrn. Accordingly. .\laliinckrodt wil l  not b. raponrlbtr lor d a m a l a  
raultln# from use of or rrilincm upon thls Inlormailon. Material Safety Data . 

Emergency Phone Number: 314-982-5000 MaliincLoJi. Inc.. Siicncc Prduc~r Diririon. P.O. Bot Ll. Paris. K Y  4M61. 

SULFURIC ACID 96% 
PRODUCT' IDENTlFICATlON: 
Synonyms Oil of Vitriol 

Formula CAS No.: 1644-93-9 

Molecular Weighi: 98.07 

Chemical Formula: H2SO4 

tlurdous Ingmdicnti: No1 applicable. 

PRECAUTIONARY MEA SURES 
DA?(CCIL' CORROSlvt UQUlD AVO MI- 
CIUSL scnw nvavs TD u, M)OY nssuc MY n t  FATAL 
IF swumm. www. IF IWD. i . w n o N  MY 
CXUSC LUNG DAWCL 

Do not get in eyes. on sun,  or on clothin& 
Do not b r u t h e  mist. 
Keep container clcud.  
Use only with adequate wntilation. 
Wash thoroughly after handling. 
This substance is classified u a POISON under ihe Fedcnl  Caustic 
Poison A c t  

EMERGEN CY/FIR S'T AID 
In all c u u  call a phpicirn. In cuc of contacl, immcdiatc~y 
flush r k h  or eyes with plenty of water for at lcut  L5 minutu. 
If M h J w d ,  D O  NOT INDUCE VOMmNGl G k  large quantities of 
nler .  Nenr g k  rnylhing by mouth to an unconrcious person. If 
inhricd, remove to fresh air. If not breathin& g k  allifidal 
rupint ion.  Il bkathing is difficult, gin oxygen. 
SEE SECTION S. 

DOT Hazard Clau: Conosive Matedrl 

SECTION 1 Physical D e h  

A p p u n n c c :  Colorless, oily liquid. 

Odor: Odorlur. 

Solubility: Infinite @ 2O'C 

Boiling Point: CJ. 310'C (SWF) 
Melting Point: ca. -14'C (b'F). 

Specific Gravity: 1.84 

Vapor Density (Ak - 1): < 0.3 @ UT (TPF) 

Vapor Precuure (mm Hg): 1 @ 146'C (ZSO'F). 

Evapontion h t e :  No informatlon found. 

S E m O N  2 

Flrt: 
No1 combustible, but substance is I stmrg oddizer and llr h u t  
of reaction with reducing agents or combwt ib lu  may UUK 
ignition. R u c u  with most metals releulng flammable, 
potentially c r p l a k  hydmgen gas. 

Flm nod Emlorlon loformslloq 

.Ex-ploslon: , 
Not combustible, but substance 1s a strong oxidizer and ilr h u t  
of reaction with reducing agents or combustiblu may UUK 
ignition. 

Flre Ehhgulshlng Media: 
Dry chcmica1,form or urbon diodde. Water spny may be w d  lo 
keep fire exposed containen cod. 

In the cvcnt of I fire, w a r  full p r o l e a k  clothlng and 
MOSH-apprrrurd sell-containcd b t u t h i n g  a p p n t w  with full 
facepiece opcntcd in the p-um demand or other p i t k  
p w u m  mode. 

4 

Spcclal Ioformatloo: 

. 

SECllON3 React Ivlh D& 

Shblllty 
Stable under onlinary conditions ol use and rtonge. 

lirtsrdour Dttomporltloa Rwiuctr 
Todc f u m u  of o d d u  of sulfur. Will rud with n t c r  or s lum 
to produce tone and c o r n &  f u m u  R u m  4 t h  carbonalu lo 
generate urbon dionde gas, and 4 t h  q a n i d u  and sulfides to 
lorn poisonow hydrogen cyanide and hflmgcn sulfide 
rupeairely. 

Hazardous Polymcrlutloa: 
Will not caw. 

1ocomp.tlbllltles: 
Water, b u y  o r p n l c  material, balopnr, metal acctjiidu, 
o d d u  and h f l n d y  strong oddtlnB and ndudng  agenu and 
many other ma& substance& 

SErnONd lark& 111 Dl-1 I aformrlloq 

Dike and pQKr lulring or rpillcd liquid with dirt. 
wnnlculite. kitty-litter or other Inert absarbcnt COKr 
spill with sodium bicarbonate or rodr u h  and m k  Clun-up  
pcnonnel rqulm prqtcaive clothing and rrrpintoq 
protection from npon and m l s k  Neufn l tcd  wute may k 
containerired and dlsporcd In a RCRA a p p m d  waste d k p l  
facility. Flurh a m  of spill 4 t h  dilute 8 0 t h  a h  dutiOn and 
dicclrd to sewer. 

Reportable Quantity (RQ)(CWA/CERCU) : 1000 Ibs 

enrum compliance with 1-1, stalt and fedenl regulalionr 

NFPA RaltnRr: Ifcalth: 3 Flammabiliy: 0 Rcactivly: 2 Other: Water r e a c t k  - 
SULFURIC ACID 96% 

b 

Eflectivc Date: 10-21-86 Superseder 09-05-85 

I 



Elkc l ive  Dale: 10-21-86 Supersedes 09-05-85 SULFURIC ACID 96% 

10N S 

URE / 

InhrlrIlon: 
Inhalation produces damaging cffedr on the mucous mcmbnnes and 
upper respintory tm. May cause lung edema. Symptoms may 
include idtation d the nose and thmot. and labored brcathini. 

Ingerlion: 
ConwiVr. s*nlla(ng can cauw severe bums of the mowth, 
thml. and stomach, koddini to dulh. Con CJUU lore throat, 
wmiting, dbnher. 

Skln Conlael: 
Corrmh. Symptoms d redness, pin. and severe bum can occur. 

Eye Conlael: 
C o n ~ h .  Splashes can cause blurred vision, rcdncn. pain and 
sewn lhaue bums. 

Chroak Exporun: 
Lang-ltnn erpature IO mlst or n p m  m y  CIU~C damage to teeth. 

Amnrrllon or Pre-txirtlng Condlllonr: 
Penonr 4th pmtxisting skin disorder8 or eye probICm8 or 
lmpolnd respiratory function may be more surccptibh IO the 
e f k l s  d the rubslacr. 

. .  

ridmLu2 
lnhnlnllonr 
Remain IO lresh air. Il na bnalhhg, give artilkial 
respintion. II breathing Is diffkult, give oxygen. Call I 
physician. 

Ingestion: 
If wl lawcd,  DO NOT induce vomiting. Giw large quantities 
d n l c r  or milk il milabk. all a phpician immediately. 
Never g i i  anything by mouth to an unconscious person. 

Skln Exposure: - 
In case ol contact, immediately flush skin with plenty d n t c r  
for at least I S  minutes while mmodng contaminired dothing 
and shots. all 0 physkian. 

Eye Expsure: 
Wash c y u  with plenty d w t t r  lor i t  kart I S  minutes, lilting 
lower and upper cyclids omsionaily. Get medical attention 
Immcdialcly. 

C. TOXICITY D m  (RrecS ,  1982) 

On1 nt LDUI: 2140 mg/kg. lnhalallor Ouiner Fig 
~a 18 mg/mL 

, 

. 
. .  

Airborne Exporun Umll t r  
GStM hrmbrhle b p k u n  Umlt (?EL)e 
I m ~ m 3  W A ~  
-ACOlH lltreshold Unit Value (TLq 
I &' W A Y  

Vtnlilatlon System: 
A system d local and/or Fncnl erhausl is reconinended lo keep 
employee e x p a m a  kk*, t ln  Ai- EXPEW Umi4a. lacll 
exhrusl nnlilrllon b gencnlty prercmd bccaurc i t  ern wtd 
the cmirrlons d the contaminant at its source. prcvcntlng 
dispcnion d 11 into the gencnl work area. Please refer to Iht 
ACGIH daumcnt, 'Industrial Ventilation, A Manual or 
Recommended Pnctkes*, most meen1 edition, lor details. 

Permnil Respinlorr: (NIOSH Approveti) 
If the 'ILV b exceeded r full rmpkca ckmkal carrtddy 
rupinlor may be worn, In gencnl, up lo 100 limes Ihr 7l.V or the 
nuiimum use ~oncrnlntbn #peincd by the msflntor supplkr, 

'whkhcnr b krr. Altemathnly, r supplied air full lacepiece 
mpintor or r l r l l ~ a  hood may be uorn. 

Wear impervious pmltctk clochlng, including boots, glover, tab 
coot, apron or nmnlls lo pnwnl skin contact. 

Eye Protccllonr 
Uu chcmkrl ulety plltu and/or I lull race shield where 

* rplaJing h pasibkcoatoct knrcs should no( be worn when 
vwlini with thla nutcrirl 
qukkdrrnch h C i l i l i C 8  in work m a .  

- Skln Protccllonr 

Maintak eye wash fountain m n d  

ION 7 

Storm In I c d ,  dry, nntilrlcd stonge r n r  with acid 
ruistrnt llaon m d  good dnlnage. Protect lrom phpkal damage. 
Keep out ddimcl sunlight and amy  from heat. ntc r ,  and 
bpr thk  nrtcLk Do no( n s h  OYI contrintr and use i t  lor 
other pu'pw. When diluting, a h y s  rdd the wM lo n l c r ,  never 
rbb wltcr IO the rcld. 

. 

. 



Version 3 Chemical Pact Sheet* e- - 
The infotmatioa i n  t h i s  shee t  applies t o  workplace exposure r e su l t i ng  from processing, 
manufacturing, s tor ing  or handling and i s  not designed f o r  t h e  population at l a rge .  
general izat ion beyond occupational exposures should not be made. 
prac t i ce  is t o  maintain concent tat ions o f  all cbcnicals a t  levels a s  low a s  is prac t i ca l .  

7: Bydrogen cyanide, hydrocyanic acid, BUS, prussic acid: CAS 74-90-8. 

-: 

m: 

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

Blausaurc, Aero Liquid H a p  and others.  

Used as a fmoigant**i used in e l ec t rop la t ing ,  metallurgy and photographic processes; 
used in t h e  synthesis  of resin monomers, acrylates, methacrylates,  hexamethylenediamine 
and ac ry lon i t r i l e ,  

-2 Because its boiling p o i n t  is near room tanperature,  hydroqen cyanide may be a 
co lo r l e s s  gas or colorless l iqu id ,  
2% (USPI and commercial s t r eng ths  of 58 t o  101. 

It  is also so ld  as  a water so lue ion*a t  a s t r eng th  of 

Qdnz: Sweetish, l i k e  b i t t e r  almonds, D - + r c t ; r &  bv O u :  1 ppp. 

Liquid evaporates a t  room temperature. Vaporizes rap id ly  above 26% ( 8 O O P ) .  

--ct: Very soluble ,  

-a%: Average 8 hour exposure - 1 0  p p .  

*-: A t  less  tban 20 ppa, exposure t o  hydrogen cyanide may produce headache, 
dizziness, nausea and vomiting. Concentrations g rea t e r  than 5 0  p p  may cause d i f f i c u l t y  
in breathing, rapid throbbing of t he  hear t ,  paralysis, unconsciousness, respiratory arres: 
or  death. 30 minute+ exposure t o  135 p p  may cause death, 270 p p ~  has caused iauncdiatc 
death, 

U: 
above. 

w: 
Xa@s2Aaa: 
or 1.4 02. f o r  150 pound person, 

tana’Pcrm: 

Eydroqen cyanide i s  readi ly  absorbed through t h e  %kin. 

Hydrogen cyanide is i r r i t a t i n g  t o  t he  eye and rap id ly  absorbed. 

Symptoms a r c  similar t o  

Symptoms a t e  r i d i a r  t o  above. Death has r e su l t ed  from inges t ion  of 570 mg/k. 

I tch ing  s c a r l e t  ra8hr red bumpa, severe nose i t c h  lcadinq t o  bleeding, and possibly holes  
i n  the t~ose, may result from long t e r n  exposure t o  hydrogen cyanide. Beadache, nausea, 
vomiting, vtakness and enlarged tbyroid gland have also been reported a t  exposures from 4 
t o  12 ppp. noat o f  tbese symptoms disappear after exposure stopa. 

**A permit  may be requited when used f o r  t h i s  purpose. For more information. contact  t h e  x t w  
York S t a t e  Departsent of Envfronmental C o n s e r ~ a t l o n ~  Bureau of Pes t i c ides  Hanagement. 

.Prepared by the Bureau o f  Toxic Sukstance Assessment, Ncw !fork S t a t e  Department of Health. 
For an erplanat ion of the t e r m  and abbreviat ions used, see Toxic Subs tanck :  8ov Toxic is 
Toxic’ ava i lab le  from the New York S t a t e  Dapareaent of Ecalth. 

0 



I * -4 

Bydrarrs P r a - d t ,  

0 
fnhalreion: m v e  person t o  f r e s b  air. Administer ufificial r e s p i r a t i o n  and oxygen as 

raquired. 
cyutide is i n  we. 
for 1 5  seconds. mpat  after LS seconds, k e k  redid a t t e n t i o n  inmediatdy. 

MIOSB r-nda that uplrlrs of -1 nitrace k available vherevcr hydrogen 
Whenever symptars appeu break u p u l e  f n t o  c l o t h  and hold under n o 5  

Skin: Reaove a l l  c o n t u i n a t e d  clothing, Wash uitb soap aad l a r g e  amounts of water f o r  at 

m: 
-&la: 

danr- 'n PbwVli e- : Blood Qs level t e s t s  ray be u8eful. Break amyl n i t r a c e  ampule i n  c l o t h  

1-t 1 5  &WeS. Seek radical A C t a t i O a .  

Wash with va t e r  a t  le-+ 15 rfarrtes. Seek red id  a t t en t ion .  

Use amyl n i t t a t a  u ahove, give ar t i f i c ia l  r e s p i r a t i o n  and oxygen a s  required.  
C a t  immediate redial actent ion,  

and hold under nose f o r  1 5  seconds. Repeat a t 1 5  second intemals. Additional treaCn*r 
10 rl Of 3% sodior t h i o r a f a t e  intravenously w i t h i n  2 riautes fol loued by 50  mL of 25%.  

m: Eydroqen cyanide is a dangerous f f r e  huard.  It  butnr  i n  a i r  v i t h  a b l u e  flame. 
I g n i t e s  a t  -17% toOP) .  

- $ w e  r . w :  upper - I l b ,  W e t  - 6b. 

-i*h-s: U s e  &Y chanical, urboa d i o a d e  or alcohol foam, ? iqh t  f i r e  from far  away. - 
-: M t e r  long standing, l i q u i d  hydroqen cyanide poly.er izes  t o  form dark brown 

explosive povder.noisture and a l k a l i e s  ( l i k e  lye ,  potassium hydroxide) sped UP 
reaction. 

pappPpprvp weASDREf 

' : Protect  conta iners  aga ins t  physical damage. Store O U ~ ~ O O C ~ ~  if 
n - o r s  i n  s tandard combustible l i q u i d  s to rage  room or cabinet ,  away from 

-: 

sources o f  ignition. 

Provide adequate v e n t i l a t i o n  t o  h i p  l e v e l s  below recommendation. 

Cyanide is l i ke ly .  . .  

-: m e  a supplied- air respirator or a 
ralf-containcd breathing apparatus.  we a supplied- air  respirator v i .  
full t ampiece ,  a self-concained bte8+hfng apparatua with a f u l l  facepiece ,  a suppl ied-  
r e sp i r a to r  operared in continuour-flow rad. or a gas mask v i t h  f u l l  facepiece and a 
a n i r t e r  providing pro tec t ion  aqa insr  hydrogen cyanide. PpL t - v e l s  a r r u !  

use a self-concrined breathing apparacus with a 
full facepiece operated i n  a poaicive pressure nodr or a corbinacion Type C supplied-a 
r e sp i r a to r  v i t h  an aux i l i a ry  se l f -conta ined  breathing apparatus, both with f u l l  facapi  
rad o p r a t e d  in  a pos i t i ve  pressure &a. arra use a g 
mask w i t h  a d s t e r  providing p t o t e c t i o a  aga ins t  hydrogen cyanide o r  an escape 
salf-concained breathing apparatus,  
a p e r a t u s  v i t h  a f u l l  facmpieca 0prat.d in a posicive pressure mode. 

U c V  of 

ppr r = w  fr- a 

L ~ T  f t- use r se l f- conta ined  breathinq 

r. PW 

Waste 8 o l u + i O M  of .hydrogen cyani& should be destroyed by r lkal iae ch lo r ina t ion  or a l k a l i  
reaction v i t h  f a r r o w  su l f a t e .  ?or . f inal disposal contact  your reqionrl o f f i c e  of t h e  Yew 
York State  Daparmeat of Environrenra  Corueroacion. 

lor more i n f o m t i o n :  
Contact t h e  Indus t r ia l  B y g i t n i s t  or Safety Officer a t  your v o r k s i t e  or t he  Neu Yorx S t  
Demrtnent  of B t a l t h ,  Bureau of toric Subatanct Asse raens ,  2 University Place, Ubany  
New York 12203. 

..L.. ..... 1 . ... .: ........ .., 



522  
ocology and onvironront, inc. 

S I T E  S A l l Z Y  P L A U  

varrion 988 

projoct Zitlo: Sit. 10 - C o a m ~ d o r o ~ s  Pond Projmct No.: Un1201 

TDD/Pan No.: 

Pro joct Hanagmr: John Barksdalo Prajoct Dir.: R i c k  Rudy 

Locationfs): 

Proparod by: K i m  Walkor Date Propar~d: 1-25-89 

Approval by: Mary Hillor LrL Dato hppcovod: sHrem 
Sit. Safoty Offieor Roviow: 

Scopo/Ob~octivo of Work: 

installation and groundwator sampling. 

Coamodorm's Pond - Southoast of tho intocsmction of Hurray Road and Taylor Road 
9 

Da to Roviewod : 

riold Serooning will includo physical aurvoyr, soil saaplinq, tamporary woll 

Proposod 3ato of ?iold Activitios: August 1989 

Ovorall Chonical Hazard: a. 
Ovorall Physical Hasard 

Soriour [ 1 
L o w  [ X I  

Sorious I I 
LOW 1 x 1  

Preliminary IN0 analytical [ 1 
data available) 

Nodorato [ 1 
Unknown [ 1 

Hodorat. [ 1 
Unknown I 1 

Liquid 1 x 1  Solid I 1 Sludqo [ I  Gaspppor [ X 1 . 
Charactoristic(s): 

Clarublo/ [ X 1 VOlAti10 1 x 1 Corrosivo [ 1 Acu t 1 y [ I  
Iqni tab10 Toxic 

Explorivo [ I Roactiv. [ 1 Carcinogon [ 1 RadiOACtiVO* I 1 

Othor: 

Physic81 Raaards: 

Ovorhoad [ X 1 Confined* [ ] Bolow [ ] Tcip/?all [ X I  

Punctlro I 1 Burn I I cut [ I  Splash 1 x 1  

spaem Grad. 

Noise 1 x 1  Othor: Vehicular t r a f f i c  on noarby roadways 

*Roquiror completion of additional form and spocial approval from tho Corporata Hoalth/Safety group. Contact 
LSC or UQ. 
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Sit. Iliatory/D.acription and Vauaul Ioaturoa ( roo -lin9 Plan for  dotailod &acription): 

Fornrly tbm location of a null aurfaco uator body. Xm tho mid-ninotoonth contury, tho pond was usod f o r  tho 

undoruator atoraqo of abapod oak timbors. 

f o r  ahipbuildinq. Tbo original pond i a  no longor in oxiatenco: thoroforo. ita oxact dironsions aro unknown. 

A aubs.poont oxcavation of tho sit., durinq construction o f  tho N O ,  did not rovoal any contarin~tion. No 

samplos havo boon colloctod at tho site. Ilouover, tho prozhity of tho Cbov~lior Fiold Pip. Aroa (sit. 2 3 1 ,  

prmsonts tho possibility o f  subsurtaco contamination. 

S i t ~  10 was 

Tbia undoruator atoraqo mothod proaorvod tbo w o d  prior to its US. 

?bo sfto i a  unpawod and is covorod with q r ~ r r s s  and 

Locations of Choricals/W.atos: If contarination i a  p?.SOat, it is probably locatod bolou land aurfaeo .  

tatirtod rolur of  Choricals/Yastos: uaknovn 

sit. Curtontly in Operation I ?os: [ 1 lo: [ x 1 

e. --OB 
List nasards by Task ti..., drum aarplinq, drillinq, otc.1 and nurbor thorn. (Taak nurbors are cross-roformncod 
in Soction D) 

Physical Ra8ard Lwaluation: 
1) Pbyaical furroya - Autombilm hasarda: 
m- 

3 )  Soil Sampling - Wing portable drill riq: 
4 )  Doeontadnation Ptocoduros - Usinq aolvonts. 

Cborical Rarard EvaluAtion: 

lot.: Comploto and attach a Ilasard Evaluation Shoot f o r  u j o r  known contaminant. 
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Sit. History/Doaeription and Unusual IoaturoS fSoo Sampling Plan for dotailod doscription): Sit. 23 is tho 

location of t w  separato undorground fuol 10.k~. On. leak. in 1 9 6 5 .  conaistod of the loas of an unknovn volUD0 

of Navy Spocial ruol Oil (NSIO). It is ropottod that tho fuol was pumped f r o m  tho groundvator tablo and 

contaminatod soils woro rorovod. In 1970, anothor 10.k. of unknown voluno was diacovored in tho samo aroa in a 

,,ipelino carrying Dies01 Fuel narino fDrI4). 

surfaco, and aoil in tho aroa is auspeeted to bo contaminatod with oil. Groundvator ramplos collected at tho 

sit. did not oxhibit any VOC contamination, hovovor atrong odors wero notod. 

A layor of fuol is suspectod to bo prosont on tho vator tablo 

Rout. 
of Exposuro 

Locations of Choaicals/Waator: If presont, contamination ia probably locatod bolou land surface. 

Acuto Odor 
symptoms Th cos hol d 

Estimated Volumo of Chomicals/Wastos: unknown 

Odo r 
Doscription 

mild aromatic 

stto ~urrontly in Opocation YOS:  [ X 1 No: I 1 

1 

Liat Hazards by Task fi.o., drum sampling, drilling, ote.) and numbor thorn. [Task numbors aro cross-roforoncod 
in Soction 0 )  

Phyaieal Hazard Evaluation: 
1) Physical SUCVOYS - Aircraft, Automobil~ hazards: 
2) Tonporary Honitoring W.11 fnatalhtion - Aircraft, Automobilo Hazards. Uainq portablo drill r i g :  

3 )  Soil Sampling - Using portrblo drill rig: 
4 )  Docontanination Procoduros - Using solvants. 

Nitric Acid 2 PPI 

I Isopropyl Alcohol I 400 ppm 
~ 

COrrOStV. _ .  
x-- 

0.3-1 ppm 

I 

1 
~ ~~ ~~~ 

fnh., Dorm. I CNS dopressant 7 0.082 ppm 
~~~ I drovsinoas,h~d. 1 7.5-200 ppa rubbing alcohol 

acrid 

Not.: Comploto and attach a Hazard Evaluation Shoot f o r  major knovn contaminant. 
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D. S m m = P L U  

sit. Control: Attach u p ,  us. back of this pago, or sketch sf sit. showing hot xono, contamination roduction. 
.on., otc. 

Poriwtor idontifiod? [no 1 Sit. socurod? I no I 

Work Aroas Dosignated? [yes) Zonols) of Contamination Idontifiod? 1 no J 

Porsonaol ?rotoction (TLD badgos roquirod for a11 fiold porsonaol): 

hticiptod kvol of Protoction (cross-roforonco task numbor8 to doction C): 

Contaminant of Intorost 

VOC'S 

Radi at ion 

Cxplorivo Gases 

I A i ' C  I D 

+ or salpi~ noai tor iag .Iroquoncy of 
(aroa, personal) Equipmost Sampling 

Aro. OVA Continuous 
\ 

Area Uni-ilad I Continuous I 

Aroa 02/txplosi~otor Continuous 

I 

I 

Task 1 

Task 2 

Task 3 I Expand Task if 4 aocossary) 

MdifiC8tiOnS: nodified lovol D with tyvock, nmoproao qlovos .ad boots, safoty qlassos, APa availablo when 

lavol c upgrad. ir nocosrary 

beontamination Solutions and Procoduror for Cquipwnt, Sampling G a r ,  otc.: 
Trisodium phosphato wash, t8p water riaso, isopropanol rinso, distillod vator rinso. isopropanol tin-. and 

final distilled water rinro. 



D. S I T Z ~ ~ o p I P L A l l  

Sit. Control: Attach map, us. back of this pago. or skotch of sit. showing hot ton., contamination reduction. 
rono, otc. 

Task 1 

Task 2 

Task 3 

Task 4 

Porirotor.idontifiod? [no 1 Sit. socurod? [ no 1 

- work Aroas Dosignatod7 I y o s l  Zono(s) of Contamination Idontifiod? [ no I 

A E C D 

X 

X 

X 

X 

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

Aaticipatod Lov.1 of Protoction (Cross-roforonco task numbors to Soction C): 

Contaminant of Intorost 

VOC'S 

Radiation 

Explosivo Gas.. 

m0 Of! S8mplO Monitoring troquoncy of 
taro., personal) Equi pmont Sampling 

Aroa OVA Continuous 

k o a  Mini-Rad I Continuous I 

Aroa 

I 

I 

0 /Explosinotor Continuous 2 

. 

Modifications: Hoditiod lovol D with tyvock, nooprono glovos and boots, safoty glassor, APR available whon 

lovol C upqrado is nocorsary 

Docontarination Solutions and Procodue.~ for Equipment, Eanplinq Goar. otc.: 
Trisodium phosphato wash, tap wator rinso, isopropanol rinso. distillod water r i n s o ,  isopropanol rinse, and 

final distillod WAtOr rinro. 
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? O ? S O m O l  Protocol: Deet and ~ ~ O V O  v t s h  - trisodi- pko~phat~ Wash With cloan WatOr CinSO. Lxpondablos 

will b. doublo baggod and dr-d f o r  disposal. 

followinq oach day's f i o l d  w r k .  

Docon Solution Monitoring Proc~dur~s, if Agplicablo: 

aroa upwind of tho sarplinq sono. 

Spocial Sit. tquipmont, Iacilitios, or Procoduros (Sanitary Iacilitios and Lighting 
Rust n0.t 2s cm 1910.120): 

All drilling safoty procoduros will bo s tr ic t ly  adhorod to as outlinod in Attachment A. 

Piold porsonaol will tako a hrqionic showor. off-sxto. 

kcontamination w i l l  bo porforrd  in -011-vontilatod 

lit. tntrg ?toeoduros and Spocial Considorations: 

fiolduork activitios. P o r s o ~ o l  will oxocciso caution in tho vicinity of Chovalior Iiold and of along nearby 

roadways. If abovo backqround radiation 10~01s aro oncountotod toam m 0 r b . r ~  rill ovadato tho sampling a?.., 

and contact tho corporato hoalth physics group to roassoss tho site. 

t L t * s  .hrddg Sy stoa. will bo omployod a t  all tiros during 

Work Lidtations (ti- of day, wathor conditions, otc . )  and lloat/Cold Stross Roquiroaonts: 

All fioldwrk activitios will bo p o r f o m d  during daylfqht hours. Toam rmbors will tako'broaks as nocossarg to 

aroid hoat stross and roplaco fluids. Cooling vosts n y  bo usod to provont hoat stross.  

Gonoral Spill Control, if applicable: m/A 

Invostigation-Dorivod ?latorial Disposal (i.0.. oxpondablos, docon wasto, CUtthgS): 

All fioldwork wasto r a t o r i a l s  will bo doublo baggod, drummod, labolod and traluportod to a dosignatod 

location for final disposal by tho U a q .  :a  
Samplo Handling Procoduros Including Protoctivo mar: 

During a11 handling of samplos, a11 fiold toam rmbors will w a r  surgical qlovos. Ooqglos will bo worn durinq 

ramplo prosorvation with acids. 

0 

Toam Uorbor* Ros~onsibilit~ 

Toam rombors to bo dotorminod '?..I bador 

Sit. Safoty Officor/Samplor 

Gooloqist/Samplor 

*All ontrios into exclusion zono roquiro Buddy Systom US.. A l l  & L t frold staff partielpato in rodical 
monitoring program and havo colglotod applicable traininq por 29 CIR 1910.120. 
r o t s  roquiromts of 29 CtR 1910.134, and M S I  288.2 f19aOI. 

ROSpiCAtOry proroction program 



~orronnol Docon Protocol: 

Vi11 b. doublo baqqod and drurrod for disposal. 

following oach day's fiold uork. 

-con Solution Ronitoring Procoduros, if Applicable: 

a r m  upwind of tho sampling rono. 

spocial Sit. zquiprnt, racilitios, or Procoduros [Sanitary Iacilitios and Lighting 
Hurt Hoot 29 CIR 1910.1201: 

All drilling safoty procoduror will'bo strictly adhorod to as outlinod in AttachmOnt A. 

Boot and glove wash - trisodiur phosphate wash uith clean vator rinso. txeond~bl*s 

riold poraonnol vi11 takm a hygionic shouor, 0ff-Sit.t 

Docontaaination will bo pocfornod in a uo1l-vontilat~d 

Sit. Entry Pcocoduros and Spoci81 Considstations: 

fioldwork 8ctiviti.a. Porronnol will oxmrciso caution in tho vicinity of Chovalior Piold and along noacby 

roadwayr. If abovo background CJdiatiOn Lovols a m  oncountorod toan monbors will ovacuato tho sampling arm.. 

Jnd contact tho corporato h o ~ l t h  physics group to roassoss tho sit.. 

E C E's 'buddy systom" will bo omployod at a11 times during 

Work Liritations (tiro of day, wmathor conditions, otc.) and noat/cold Stross Roquiromonts: 

All fiolduork activities will bo portorrod during dayliqht hours. Toaa aombors will tako broaks as nocmssary to 

avoid hoat stross and roplaco fluids. Coolinq vosts nay bo usod to provrnt hoat rtross. 

~~ ~ ~~~ ~ ~ 

Conoral Spill Control, i f  applicablo: N/A 

Invortiqation-Dorivod Matorial Diaposal ti..., oxpondablos. docon warto, cuttings): 

All fioldwork warto matorials will bo doublo baqgod, druuod, labolod and transportod to a designated 

location for  final ditposil by tho navy. 

Samplo Handling Procoduros Including Protoctivo Woar: 

Durinq a11 handling of ramplor, all fiold toam aombors will w a r  surgical gloves. 
c 

Goqglos vi11 bo worn durinq 

samplo prosorvation with acidr. 

. 1 
Toam Mombor. Rosponsibility 

toam roabors to bo dotorminod Toaa Leador 

Sit. sJfOty Officor/~anploc 

Goologist/Samplor 

O M 1  ontrios into oxcluaion rono roquiro Buddy systoa US.. ~ l l  E L E fiold Staff participato in medical 
monitoring proqram and havo corplotod applicablo traininq por 29 CPR 1910.120. 
m o t s  roquicomonts of 29 CIR 1910.134, and ANSI 288.2 (19801. 

Rospiratory protoction prograa 
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(Obtain a local tolophoao book from your hotol ,  if possibl0.1 

A~bulanco 3x1 Bar0 - 9044524138, Off 6ase - 911 

Uospital t r r q o n c y  nooi  .Iu Disponsarp - YO4-452-2733, Bapt is t  Rospital YO44344811 (Life ? l i g h t )  

. Poison Control Contor 

Polico ( inclado loca l ,  county ahori f f ,  stat.) Y 1 1  

Tito Doglrtwnt 911 
I 

Airport 

U.S. Coast Gurd 

Laboratory f a t M C  1-7lC631-0360 

t n r g o n ~ ~  - YO4-453-8178, Oonoral Inforration 904-4f3-8282 

rod- E X p r . 8 ~  1-000-238-5355 

Cliont  Contact U.S. Navy Southom Division, Lnqiaemr-In-Charqo, 1-803-7434574 

S i t 0  Contact Ms Pensacola t n v i r o r n t a l  Coordinator, Y. b W 8 y n O  Rap - 9044524515 

Sit. CHCQOSCJ~ Evacuation a a r m  Hothod 

Wator supplp Soutco On-sit. 

Tolephono Location, Wuhrrbor To bo dotorminod on- sit0 

Col lu lar  Phsno, i f  available U/A 

Radio 

Othor Oa-ri',. uarehouro numbor t o  bo dotorminod 

N j A  

, 

lEllLIoIIcJl CORACXS 

1. Dr. Raymond Harbison (Uaiv. of Ilotida) ................. (501 )  221-0M5 or (9041 462-3277, 3 2 8 1  
Alachua, ?lorid. (501; 370-0263 (24 hours1 

2 .  Zcology and Environment, Inc., Safoty Diroetor 
Paul J o u a i r o  ........................................... (716) 604-8060 (oftic01 

1716) 655-1260 (homo1 

3. RogionaL Offico Contact ...................... n.nillor.... 656-2054 (homo) 

877-1910 (oftic01 

4. Offico N n . q o r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R . R ~ d y . . . . . .  893-7245 (horol  



E. Em3tGmff InrORxATfOU 

(Us. supplomontal shoots, If nocossary) 

WCAL ~sooBczs 

(Obtain a local tolephono book fro* your hotol, if pos8ible.) 

Ambulance On 88s. - 904-452-4138, O f f  Base - 911 
Wo8pital Crergoncy Roor 

Poison Control Contor 

UAS Dirponsary - 904-452-2133, Baptist HOSpit.1 904-434-4811 (Life ?light) 

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

Fir0  Dopartront 911 

Airport 

U.S. Coast Guard Erergoncy - 904-453-8178, Gonoral Information 904-453-8282 
Laboratory E E ASC 1-716-631-0360 

red. Expross 1-800-238-5355 

Cliont Contact U.S. N a v y  Southorn Division, Enqinoor-In-Charqo, 1-803-743-0574 

Site Contact NAS Ponsacola Cnviromental Coordinator, W. Dowayno Ray - 904-452-4515 

SIT= ~ O u p a s  

Sit. Emergoncy EVaCUAtiOn Alarm Hothod N/A 

Vator Supply Sourco On-sit. 

Telophone Location, mabar To bo dotorminod on-sit. 

Cellular Phon., if available N/A 

, 
Other On-rite warohouso nurbor to bo dotorminod 

1. 

2. 

3 .  

4. 

ImzRGlnKY conTAcxs 

Dr. Raymond Harbi8on (Univ. of ?lorid.') ............... i .  (501)*221-0465 or (904) 462-3277, 
Alachua, Plorida (501) 370-8263 (24 hours) 

Ecology and Environment, Inc., Safoty Diroctor 
Paul 3onraira ........................................... (716) 684-8060 (o f f ie . )  

(716) 655-1260 (homo) 

Rogional office Contact ....................... M.Millor.... 656-2854 (homo) 

877-1978 ( o f f i c o )  

Offico nanager ................................ R.Rudy ...... 893-7245 (hoael 

3281 

. 
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1. Twnty-four hour 

What to roport: 

- Stat.: *this 

-.oltI.l 

answring sorvico: 0 0 1 )  370-1263 

is an omorgoncy.' 

- Your namo. cogion, and sit.. 

- Tolophono numbor to roach you. 

- .Tour location. 
- m a n  of porron injurod or oxposod. 

- mataro of omorgoncy. 

- Action takon. 

2 .  A toxicoloqirt, torr. Raymond narbison or associato) will contact you. 
answorinq sorvico. 

Ropoat tho information qivon to tho 

3 .  If a toxicologist door not roturn your call within 15 minutar, call tho following porsons in ordor until 
contact is udo: 

a.  24 hour h o t l h  - (716) S I 4 4 9 4 0  
b. Corporato Safaty Oiroctor - ?aul Jonu iro  - homo # 1716) 655-1260 
e. Assistant Corp. Safoty Ofticor - Stovon Shorun - homo # (711) 688-0014 

PPIGtlM .ocms 

(m: ?fold Tram must CDOW lout.(.) ?tior to S t a r t  of Work) 

Diroctions to hospital (includo u p )  

RAS Oispomsaxy - lollow ?barray load South to Ellyson Avonum. 

and contiaro to it's intorsmetion with Turnor Streot. 

tho intorsoction of Lllyson Avonuo and Turnor Stroot, in Building 62s-A. 

B8pti.t Hospital - Tako Ouncan Road ( N a v y  Blvd.) north to oxit tho bas.. 

to tho .art. lollow N a v y  Blvd./ny . 98 .art approx. 3mi to Paco Ilvd. 

procood approx. h i  to Corvantms St. (Jtvy. 9 0 ) .  

I blocks and turn loft (north) onto t stroot. 

Turn right onto tllyson Avonuo 

Tho Iu Dispensary is locatod on tho northuort cornor 

N a r y  nlvd. bocomos MIP 91 and CUIVOS 

Tutn loft (north) on Paeo Blvd. and 

Turn right on Corvantos/Huy. 90 and follov this road for about 

Tho hospital is abodt 6 b d c k s  north on tho loft. 

Emorgoncy Lgrors Routos to Got Off-Sit. Emorqency ogrort routos will bo located if omorgoncy oxit routos ~ O C O D O  

bloekod by construction, o t c .  
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1. ~w~nty-tour hour answoring sorvico: (501) 370- 8263 

What to roport: 

- Stat.: 'this is an ororgoncy.' 

- Pour namo, rogion, and sit.. 

- Tolophono nurbor to roach you. 

- Your location. 

- name of porson injurod or axposod. 

- Naturo of omorgancy. 

- Action takon. 
I 

2.  A tonicologist, (Drs. Raymond Harbison or associato) vi11 contact you. 
answoring sorvico. 

Ropoat tho information givon to the 

3 .  If a toxicologist door not roturn your call within 15 minutos, call tho following porsons in order until 
contact is mado: 

a. 24 hour hotlin~ - (716) 684-8940 
b. Corporato Safoty Diroctor - Paul Jonsairo - homo t (716)  655- 1260  
c. Assistant Co,rp. Safoty Officor - Stovon Shorman - homo.# (716) 688-0084 

ROUTES 

(M: Field ?OB= DUSt KIlW I W t O ( S )  Prior to StBCt O f  work) 

Diroctions to hospital (includo map) 

AS DiSpOn8Brp - Follow Hurray Road South to Ellyson Avonuo. Turn right onto Cllyson Avonuo 

and continuo to it's intorroction with Turnor Stroot. Tho NAS DiSpOnSary is locatod on tho northwort cornor of 

tho intorsoction of Ellyson Avonuo and Turnor Stroot, in Euildinq 625- A. 

, 
Bmptist Bospitml - Tako Duncan Road (Navy Elvd.) north to oxit the bas.. N a v y  Blvd. becomos Hm 98 and curves 

to tho .art. 

procood approx. lri to Corvantos St. (Hwy. 90). Turn right on Corvantrs/Hyy. 90 and follow this road f o r  about 

8 blocks and turn loft (north) onto 2: stroot. Tho hospital is about 6 blocks north on tho loft. 

Follov Navy Elvd./Hwy . 98 oast approx. 3mi to Paco Blvd. Turi loft (north) on Paco Elvd. and 

Emorgoncy Egress Routos to Got Off-Sit. Emorgoncy oqross routos vi11 be locatod if omorqoncy axit routos become 

blockod by construction, otc. 
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DRILL R I G  SAFETY 

* Hard hats must be worn. 

* All team members must be know the procedure to shut the 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 guidC 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 f o r  sagging 
lines and do not operate rig within 15 feet of overhead lines. 

* 

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

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

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

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

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

Use proper riftiAg techniques 

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 OPEI\ATINC PROCEDURES FOR 

EMERGENCIES DUE TO HEAT A N 6  HEAT STRESS MONITOR1 I C  

Field operat lons during the summer months can  c rea te  a va r i e t y  c d  ha t -  
a t d s  to t h o  employee. Heat cramps, heat axhaust lon. a n d  heat s t roke  
can be experlanced 8nd, If not remedied. can  th rea ten  llfc o r  ' tealth. 
Therefore, It Is Impor tant  t ha t  al l  employees b e  ab le  to re.:ognlte 
symptoms of these conditlons and b e  capable of  a r r e s t i n g  the problem 
1s qulckly as posslbl t .  

THE EFFECTS OF HEAT 

r 

AS !he rasu l t  of normal ox lda t lon  processes w i t h i n  t he  body, ;I p r e-  
dictable amount of hea t  Is  generated. I f  the heat  Is I l b c ra t cJ  as I t  
Is formed. there  Is no change In body temperature. I f  the n e a t  I s  
llberrtcd more rap id ly ,  the body cools to a point at  w h i c h  the  produc- 
tfon of heat Is accelerated and  the excess is avai lable t o  bririg the 
body temperature back to normal. 

In te r fe rence  w i t h  t h e  elImInation of  heat  leads to i t s  accumblation 
and  thus  t o  t he  elevat ion of body temperature. A s  a resu l t ,  ttw per-  
son Is s d d  to have  a fever.  When such a condition ex is ts ,  6;. pro- 
duces a v lc lous cycle In w h i c h  ccr ta ln  body processes speed ti:# a n d  
generate addi t ional  heat. T h e n  the body must  el iminate not orcam;' the 
normal but also the addl t lonal  quant l t ies of heat. 

Heat p roduced w i t h i n  t h e  body Is b r o u g h t  to t he  sur face  la rge ly  b y  the 
bloodstream and  escapes to t h e  cooler su r round ings  by  conduct..=ii a n d  
radiation. I f  a i r  movement or a breeze s t r i kes  t h e  body, ar'dl l ional 
heat  1s l08t by  convectlon. However. w h e n  t he&cmper r t u r c  of C.19. s u r -  
r o u n d i n g  8Ir becomes equal  t o  or  r lses above t ha t  of the body,  all of 
the  heat must  be lost  b y  vapor izat ion of t he  mo is tu re  or s w e i :  from 
the  sk l n  surface. As  the  a i r  becomes more humid  (conta ins mor-? mois- 
ture),  vapor i ra t lon  f rom the sk i n  slows.downr Thus,  o n  a day w . w n  the  
temperature Is 9s to 1003F, w i t l i  high humid i t y  and  l i t t l e  .:r no 
breeze, condit ions a re  ideal  for the  retention of  heat w i t h i 1  the 
body. I t  Is on such a day  or. more commonly, a succession fif such 
days [ a  heat wave) t ha t  medical emergencies due to heat  are 1:; ely to 
occur. Such emergencies are classi f ied in th ree  categor ies : heat 
cramps, heat exhaustion, a n d  heat stroke. 

HEAT CRAMPS 

Heat cramps usua l l y  a f fec t  people w h o  w o r k  in hot cnvlronmei ' rs a n d  
pe rsp i r e  a g rea t  deal. Loss of salt from the  body causes v e r y  c3inful 
cramps of t he  leg a n d  abdominal muscles. Heat cramps also may r ~ ? s u l t  
from drinking iced wate r  or other d r i n k s  e i ther  too quickly or irr too 
large a quant i t y .  

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

1 



-- 

\ f  p ro tec t l ve  clothing must be wo rn ,  especial ly Levels A and  8, the 
ruggcs  tcd gulde l lncs for ariibleir t temperature arid niaxlmum wearlr lg t h e  
per excurs ion  are: 

Maximum Wearlng T Imc 
Amblcn t  Tcmrmrature ( O F )  p e r  Excurs lon  (M lnu  tes) 

Abova 90 15 

as to 90 30 

80 t o  85 60 

70 to"80 90 * 

60 to 70 120 

SO to 60 180 

One method of mtssurlng the a f f t c t l veness  of employees' res t - recovzry  
rcg lme is by monlbrlng the hear t  rate. T h e  "Brouha guidel ine"  Is m e  
such method: 

e During a threc-minute per iod,  coun t  the pu lse r a te  fo r  the - last  30 seconds of the f i r s t  minute, the  30 seconds 
of the second mlnut t ,  a n d  the 30 seconds of the third 
minute. 

0 Double the count. 

I f  the recovery pu lse  r a t e  during the last  30 seconds of the i . . t  s t  
minute 1s at 110 bea ts Im inu te  or leas and the decc l t ra t lon  between :he 
flrrt, second, and third minutes Is at least 10, beatsI tnInutc,  '*tie 
work-recovery regime Is acreptah!t. I !  thr employee's r a te  is i i t -vve 
tha t  spcc l f l td ,  a longer  rest pe r l od  Is requi red,  accompanied by m 
Increased In take of f luids. 

I 

. .  
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ecology a n d  environment ,  i n c .  

HAZARD ENMUATION ff OlMICNS 

ch.ricrl Name Fuel Oil No. 2 Date 

CAS N d e r  NOS- 

001 IS.r/U.N. No. Fuel Oil UN1993 hob b. 

Cheaical Propertiear (Synonym.: Diesel Oil. NA1993. ASm D396 1 
Ouricd Formula varies Holreular Yoight varies 
phyaicrl State liquid Solubility C y )  insoluble aailrrq Pornt 340-675'F 
F l u h  Point  100-136°F Vapor P r a m x e / D m i t y  NA f rmzirq Point N.  S . 
specific Gravity 0.879 Odor/Odar Thr8~hoId 0.082~Dm Flrrrbl. L i r l t S m - 7 . 5 Z  
I-pataiI i t in  Strong oxidizers , heat LEL-0.6% 

B i o l o q i a l  P r o o m t i n :  

TLV-TWA None specified PfZ N.S. adar Characteristic mild Detroleum odor 
I#H N.S.  liman N.S. Aquatic N.S. R8t/Housc a 
mute of Expoaura Dermal absorption. Inhalation 
C k n o g e n  possible feratogon N.S. Iluf4en N.S.  

H a d l  inq Recom~~endrtionr: (Personal protective waaures) 
Impervious clothins, neoprene nloves and boa- C a r t r i d  np9 

0 

at high concentrations 

m i t o t i n q  Rccollnmdrtions: 
J 

OVA or HNu w€th 10.2 eV Drobe far or- 'r detektion. HSA 260 for 
qotentiallv exnlosive environments 

- 

oiswsol /Wasto lrcrtllsnt : 
Do not burn thermal deconmosition braducts are toV IP  - 

d & w i a *  re. 

Health Hazlrda nd First Aid: 

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

Syaptasr kute :  Vomiting, diarrhea, pulmonary edema, pneumonia, coma 
respiratory paralysis ,  asphvxia 

OIronicr Skin, II"M membrane, respiratory irritant, CNS deoressant 

\75102 

3 4 0 0 1 3 5 



Mallinckrodt pnddos tho lnformatloncontained herein In good N!h but 
makes no reprrrentrtlon u to iu comprehrnsivenera or accuracy. 
lndiridurb receiving this Information must crcrcisr their independent 
judgnknt in drtrnnininy itr rpproprirtmerr for a particular purpose. 

Mdttnckradt maku nereprastntatlont. or wurmtta, ttthrr ts  
Imptkd, of mcnhantablllty. ntncrr r.r a pdcular  purpose with k upat le 
the Informailon set forth htreln w te,thr prodwt le uhlch the Informallon 
refrn. Accordlngty. 3lalllachrodt wt l l  not br rrpondbkfor damaga 
raultlng frem w o r o r  rrllancr upon thtr Intermailon. 

hlrllinckrdt. IN.. kicncr h d W 8  Dirilion. P . 0  b r  51. Puii. KY 4JO6t. 

w 

Material Safety Data 
Emergency Phone Number: 314 -982 -50  

ISOPROPYL ALCOHOL 
PRODUCT I DENTIFICATTO N: 
Synonyms 2-propanol; 'cc-propyl alcohol; isopropanol 

Fornula CU No.: 67dM 

Xlolccular Weight: 60.10 

Chemical Formula: (CH3)z CHOH 

fluadous Ingcdienlt: Not applicable. 

PRECAUTIONARY MEA SURES 
W.IR\lSQ FtAWWU LIQCnD. HCR\INL I f  
sW.\Lu)WEO OR I?nLU.ED. MFEcTs CL.3lR.U NERVOUS 
SYSTTM. CIUSLS imm0.y. 

Keep a m y  frum heat, sparks and flame. 
Keep container closed. 
Use with adequate ventilrtion. 
Amid brcrihing vapor. 
Wash thoroughly after handling. 
AboiJ contact with eyes, skin and clothing. 

EM E RG E NCY / FI RST A ID 
, I f  swallowed. 6.r mtcr to drink. Induce vomiting if  medical help 
.is not immediately availrblc. Never 6.c rnything by mouth to an 
'unconscious pcrson. If inhaled. r c m w  to fresh air. I f  not . 
breathing give art i f ic ial  respintion. If breathing is difficult. 
give orygen. In case of contact, immediately flush skin or eyes 
with plenty of water for at  least 1s minutes. In all c a s u  call a 
physician. 
SEE SECnON S. 

DOT Hazard Class: Flammable Liquid 

SECTION I Phvslcal Data 

Appearance: Clear, colorlea liquid. 

Odor: Rubbing alcohol. 

Solubility Infinite In water. 

Boiling Point: 8 r c  (1WF). 
Melting Point 4PC (-1a.F). 
Specific gravity: 0.79 
Vapor Density (Air-1): 2.1 
Vapor P-UK (mm Hg): 33 (g) W C  (WF) 
Enpontion h e :  (n-BUAC - 1) 2.83 
SECIION 2 Fire and Emloston Inform atloq 

Fire: * 

Flammable Liquid 
flashpoint: 12T (S3.F). (closed cup). 
Autoignition tcmpsnture: 399'C (7SO'F). 
flammable limits in air, % by volume: 
I d :  2.9 ucl: 12.0. 

Explosion: 
Above flash point, npor-air mixtures ate explosive within 
flammable limits noted above. Contact with strong oxiduen may 
crasc fireor explosion. 

Fire Extlnpulsblng Media: 
Water spny. dry chcmicrl, rlmhol foam, or c a h n  dioxide. 
Water spny may be used to keep fire exporcd containen cool. 

Special Information: 
In the event of a fire, wear lull prokctibe clothing and 
MOSH-approved selfsontained breathing apparatus with full 
facepiece opcntcd in the p r e ~ u n  demand or other positive 
presrure mode. Water may be used to flush spills away from 
exposures and to dilute spills to non-flrmmabk mixtures. Vapon 
can flow along surfaces Io distant ipition source rnd flash 
back. 

Stnbillty 
Stable under ordinary conditions d use and aonge. Hut rnd 
sunlight can contribute to instability. 

Hazardous Decomposition Products: 
To& pscs rnd ~ p o n  ruch u carbon monoxide may bo relurcd ?n 

fire involving bpmpyl alcohol. 

Hazardous Polymerlrotloa: 
Will not #cur. 

Incompstlbilltles: 
Heat, flame, strong oiduen. acetadehyde, chlorine, ethylene 
odde, hydrogen-palladium combination, hydrogen pcroddc-sulludc 
add combination, potassium tert-butodde, hypochlorouc add, 
Isocyanates, nitrofom, phosgene, oleum and perchloric rcid. 

R c m w  all sources of ipition. Ventilate a n a  of leak or 
spill. Clean-up pcmnncl require protectiw clothing and 
respintory proteaion from vapors. Small spills may be 
rbsorbed on paper towels rnd evaporated in a fume hood. Allow 
enough time for fumes to clear hood, then ip i tc paper in a 
suitable location amy from combustible materials. Contain rnd 
recover liquid for reclrmatlon when possible. Lqer spills. 
and lot rues can be collected 8s hrurdour wasto and rtomtcd ' 

in a suitable RCRA a p p w d  combustion chamber, or absorbed 
with vermiculite, dry sand, c81lh or similar material (or 
disposal as hazardous waste in a RCRA r p p m d  facility. 

Ensure compliance with local, s t i l e  and federal nphtionr. 

NFPA Ratings: Health: 1 flrmmability 3 Reactivity 0 

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



Ellcciivc Date: 07-13-87 Supersedes 09-13-8s LSWYKUY Y L NLLunuL 
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Inhulation: 
hfay c a w  idlation ol the nose and thmt. Exposure to hi@ 
ronccntntbnr hu a namk cffcct, producing symptoms d 
drowrinuq headache, IlaUCnnb uncanriwsneu m d  p d b l y  
death. 

Inytrtlon: 
htry CJUU dcadnry'uncolucbwnry and death. 
Grrt6ntuliaal pin, cnmp,  nausea, mil ing. and diarrhea may 
~ l r o  wrult. Tlrr singlo kthr l  doso for I human adult - about W 
mlr (SAX Shih Edition). 

Skin Contact: 
liar a defatting rction of the sun that can cause Irritation. May 
cause inintion with a rtindna ellea and burning sensation. 

Eye Contack 
V a p n  may initate the eyer Splrshrr may cause severe 
Irritation, podbk c o d  bum and e p  damap. 

Chrooic Exporunt 
P m l q c d  contact 4 t h  akin nuy caw. mild irritation, d@n& 

ARyrrrrtlon ot Ptwds t lng  Condltlons: 
Persons viih prr4rt inE skin disorders or eye pcoblcmr or 
imprind respin'tory function may be mom susceptible to the 
effects d tho sulutinre. 

cncking, OCCOnlJd detmdtis may doVelOp 

i L € l m x D  
1nhrlrtlon: 
R e m  to fresh air. It nol W t h l n t  $w arcilkid 
respintion. I f  brralhhg is dlflkult, #.o omen. Call a 
physician. 

logrstlon: 
Oiw n t e r  to ddnk. Induce m i l i n g  if medical help nol Is 
immcdialcly rn i l rb lc Ncwr 6.0 anything by mouth to an 
unconscious person. Get medical attention immediately. 

SWn Exparun: 
Romaw any rontrainrtd dothint Waah skin witk soap or mild 
detcqrnt and water tor at kart 1s minutu. 081 medkal 
attention it in i tat iw dewlap or persists. 

Eyr Exposure: 
Wwh eyes 4th pkny d n u r  for a1 least IS minuter, lilting 
lower and upper eydids OeeUh8lly. 0.1 medkal attention 
immediately. 

C. T O X I W  D a  (RTECS.1982) 

Onl nt LDJO: J W  ai& sldr nbblt LDW I 3  
gn/k& Inhalation ml L m  16OW ppmDH. Mutation nlenmr 
died AqurtkToddy ntin('l[kn96: 100&10 p 

6 QreuwllPnlllA- 
Alrborn8 Erposun Umlb: 
-OSHA ~enniuiblr Expocum Umit (PEL): 
100 Ppm OwAE 

400 ppm (OW; H)o ppm (STEL). 
-ACOfW Thnlhdd Unit VrIW mq 



Ma I I& o d t 

NLTRIC ACID, 70% 
PRODUCT lDENnFl CATION; 
Synonjmr: Aqua Fortir; &otic Acid; Nit& Acid 70% 

hn~h CAS NO: 7641-37-2 

hldccular Weight: 63.00 ! 

Chemical Formula: IINO3 

I l ~ ~ r d o u s  Inpdienu: NOC Applicable 

PRECAUT'IONARY M E A S U U  
DASC~R' STRONG OXIDIZER COKTAm WlM 
OlllER.CCII1EltUL.HAY CIUSEflRL 
CORROSNL. UQLlD ASD MIST OIUSC SCVLRZ BLaVS TD All. 
BODY nssct .MY BE FATAL if SWUWED. HAR\IFLZ if 
I > l U D .  I h W T l O N  .M4Y CAUSE LUNG DAWACE 

Do not get in eyes, on skin, or on cloihing. 
Awk! *mathing mist. 
L'rc only 4 th  adcquale vlcnlilation. 
"ah thorwghly after handling. 
Keep from CCWIIJCI with clothing and other combustible materials. 
Do not sloe nur combustiblc materials. 
SIOR in a tightly eked container. 
Rcmovc and wash contaminated clothing promptly. 
' h i s  substance is classified u a POISON under  he Federal CauJtic 
Poison Act. 

EMERGENCY/FIRST AID 
In case of contact, immcdiattly flush skin or eyer with plenty of 
water for at 1-1 15 minutes, If Iwllovcd. DO NOT IIVDUCE 
VO.VfflSG! Give large quantities of water or milk i f  available. 
Sever give inrhing by mouth IO an unconscious person. I f  inhaled, 
remove to fresh air. If not brerthing, give rnificirl 
respiration. If breathing is dillicull. give oaygen. In a11 cases 
:all a phjsician. 
iEE SECllON 5. 

DOT Hazard Class: Oxidizer 

. 

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

-ON I Phvslcul D u  

Appearance: Clear, mlodur IO slifitly ycUclw 
liquid. 

Odorr Suffocating acrid. 

Solubiliy Infinite in water. 

Boiling Pdnl: 1TrC (U2.F) 
Melting Poinl: -34T (-WF) 
Speciri O n w y  1.41 

Vapor D c d y  (Air - 1): 2-3 appmdmrtcly 

Vapor Prrrrurc (mm HI): 62 @ WC (WF) 
Enpontion Rate: No inforwutioa found. 

SECllON 2 Flrr and EXDIOSIOO lnlormsllpll 

Fln: 
Not combustiblc, but subslance b I strong oddher a d  iu h u t  
of ruction with reducing agenu or mbus t ib lu  may mu14 
ignition. f i n  react with mcuk lo rrlucc flammable bjdrogco 
pr 
Explodoo: 
Rucu cxplorivcly with combustible orynic or readily o H i b k  
materials such as alcohols, turpentine, chuccwl, orpnic 
refuse, metal poprdcr. hydrogen sulfide, ctc 

Flre Enlnp lsb iog Medin: 
If involwd in a fie, usc Wler spray. 

.Spccisl Informntloo: 
Increases the flammability of combustible, organic and readily 
oxidizable materillr In the M n t  d a fire, yur full 
protectin clothing and MOSH-appnmd sclfentained breathing 
apparatus with full facepiece opcnred in the pressure demand or 
other p i t i ?  prrssurr ma4c 

SECTION 3 Rcnctlvlh D U  

Stabllltr: 
Stable under ordinar). conditions d use and stongs Conlainen 
may bunt when heated. 

Hnurdour h m p o s l t l o o  M u d s :  
When hated to dccompi lh ,  crniu to& nitmgca odda  fumu 
and hflrogen nitntc, Will rut( with n t c r  or slum to pmducc 
b u t  and todc and cormin fumu 

Hnurdous PolymercUlloo: 
WiU MW cccur. * 

Iocompatlbllltlrr: 
A dangerously pawrrful oddiing apof, amcentrated nitric Kid 
k Incompatible with molt subct.nca, CcpcCLlly siron& b u q  
mecrllir @em, urbiy hjdrogca s u l f i i  turpentine. and 
rombustible o r p n k  

a 

N I  Lts kfSSJII D-1 Isformat loa 

Lol~te or cncloc the uu of the I d  or spill Qun-up 
pcnonncl should wur protcah clothing and rqinloty 
quipmcni suitable for to& or conash flu& or npon. 
Small Spillr Rush with water a d  ocutnhe with ahl ine 
matcdal (soda ash, lime, ctr). Scnr with 
Larger spills and lot s u e s  Neutn l i i  with alkaline maicrial, 
pick up wiih absorbent material (und, urth, vcrmiculilc) and 
dirpocc in a RCRA-rpprwcd wute facility or Lewcr the 
neutralized slurry with ccccu nmter i f  l ou l  ordinmcu allov. 
Provide forred wntilation to diuiptc f u m u  

n t c r .  

Reportable Quantity (RQ)(CWA/CERCU) : 1- Ib* 

l?nsurc compliance with loul, slate and fcdcnl regulations 

NFPA Rntlngs: Health: 3 Flammability 0 ReactiviCy: 0 Other. Oxidizer 

NITRIC ACID, 70% 



Effective Date: 10-21-86 Supersedes 0901.85 NITRIC ACID, 70% 

lobrhdo.: 
C0nah.f lnhaktbn d nporr can caw bruthing d l h l t i a  
a d  lud 10 pcleumonh a d  pulmonaq edema. which may be fatal. 
Other qmponu may Mud. coughin& choking, and i d t ~ t h  of 
tho noy Ihrort, and nsphloq )net. 

Inpr lk :  
C o d l  SwrlIohg l r i c  Kid can awr immediale p i n  and 
b u m  d tha mouth, thmt, rrophapm a d  p s l d n t u t l n a l  lnd. 

sua Coalace 
Corn*iurl Qn uuu rednuq pin, and ccmc skin bunu. 
C o m n t ~ ~ d  rdutiarr c a w  deep u k r n  and stain skin J ycllov 
or ydlorcbnm color. 

Eyr CocltrCO 
CoC.clak.1 Vapon am lnhrting and may c a y u  & m a p  to the 
e- spkrhr nay mum mn  b u m  a d  pnnanent 

Cbmak E.porum 
bng-tcm upaun  to conantnted npon may caw c d o n  of 
leech. Lang tern erpaurrr rlQlA o(Nr dw IO lh. CDIIDIJCl 

damage. 

proprtkrd thr rcid 

-tho d )Mdddian Coodltloar 
? e m  with pnelbting skin dimden or e p  d L u v  may be 
mom uuecptibk to t b  duu of lhh rubstam. 

. .. 

.-.. 

Veollbtioa Syrlrm: 
A aptom d k c a l a d / o r  pard cr lu tM is mcwnmded Io keep 
cmplgra erporum bcior the Alrbome &pure Umiu  Locri 
clhawt ventilation ir genenlly pnfemd k c a w  it a n  control 
the cmhions of the contaminant 81 iy u)urco, pmnt ing 
dispersion o l  it into the p e n 1  work a m .  PI- d e r  lo the 
ACGlH document. 'Indurtdal Ventilafh. A Manual d 
Recommended P n d i c d ,  m a t  recent edition. for details. 

Pononrl Rrrpfrmtoru (NIOSH Approvrdj 
ir the TLV b eucedrd, -ur a supplied air, run-racepie~ 
meplntar, air(ined hood. orullcorulned breathing apprntur 
N l t k  uld b an odducr a d  rhould lo( m e  In rontut with 
alrrklgu and annirten that contain oddbbk matcdals, luch 
u rahnld chrreori. 

SU. Rotnt loar 
W u r  hnpervioVr protrctk clotbin#, kwluding booy gloycs, lab 
mat. apron or wantla to p m n t  skin cantact. 



Mollinckrdt pmvldrr tho Infurmollon cuntelncd herein in goal laith but 
maker no rcprcscnrrllon ns to it8 comprchcnrivcncrr or  rccuracy. 
lndividurlr receiving thin information murt axerclre their imlcycdcnt 
judgment in determining i l  rppropriatcncsa for 8 particular purpou. 

bldtlnckrodt naka no rrprarntatknJ. or warrantla, rtt 
Implted.~mrrclantablll~y. fltncu (ora partkutw pur- wlrh r a w 8  to 
the Inlwmmllocl ut twth hrreln or Io Ih. product to rklck lk Inrwmalton 
rrlm. Accordingly. hlrllinckrodt *I11 not k rrponrlblr k r  dunaga  
rautllng t o n  we or or rrllrnce up.0 thla inbrmmtlon. 

MallincKLroJ:. tnc.. Sciencc ProJw~r Division. P.O. Boa M. Paris. KY 41061. 

a p r r  or WI a 1 I i nck r I) d t 
Material Safety Data . 
Emergency Phone Number: 314-3824000 

SULFURIC ACID 96% SECIlONl P h t r l a l  Dnb SECIlON 3 Rcacllvlh D a h  

pRODUCT' IDENTI F1 CAnO WL 
synonyms Oil ot Vi& 

Formula CAS No.: 7-93-9 

hlolecular Weight: 98.07 

Chemical Formula: HzSOd 

Hazardous Inpedicnts: Not applicable. 

Appnnce: Colorlcu, oily liquid. 

Odor. Odo~lcu 
Solubility Infinite @ 2VC 

Boiling Point: CI. 31VC (SWF) 
Melting Point: CI. -1CC (6.0. 

Specific Gnviy: 1.84 
Vapor Density (Air - 1): < 0.3 @ 25% (TTF) 
Vapor Prevun (mm Hg): 1 @) 1M.C (WF). 

Stabilltr: 
Stable under ordinary conditiona of IISC and slonge. 

Hazardous Dccomposltloo Roductlr: 
Todc fumu of oddu of sulfur. Will react with water or s lum 
to produce todc and comr'm fumes. Reacts 4 t h  urbonatu to 
gencmtc arbon diodde gu, a d  with cyanidu and sulfides to 
form poisonow hflrogen v n l d e  and hydmgcn sulfide 
rcapcctinly. 

Ewpontion Rate: No infonnatlon found. 
Hazardous Polymeriutloa: 

. Will not occur. PRECAUTIONARY MEA SURES SECJnON 2 FIE and Emloslon lnformatloq 

locompatlb1lltlcs:- 
water, bwu, orpnle matedal, balofenr, metal anMidu, 
oddu and hydddes, a t m g  o d d h g  a d  ndudng rpnu and 
many other ruab substancu 

DAWXW CORROSML UQUl0A.w HIST Flrt: 
CAUSL smnc nlilLus TU AU BODY nssw MAY Be ~ATAL 
IT SWWWD. w w m  ir IWD. i.yHAuno;Y .HAY 
U U S t  LlRCC DAMACL 

Do not gel in c p ,  on skin, or on clolhinl; 

Not combutible, but subslrnce b a stmr~orddiuer and iU h u t  
of reaction with rrdudng rgcnU or rombwtiblu may uw 
ignition. Rucu with m a t  mclals rcleulng flammable, 
potentially crplaive hjdmgen p. 

DOT Hazard Clau: Corrosive M8terial 

NFPA f?8lIn~s: Ikalth: 3 Flammabiliry: 0 Reactldry: 2 Other: Walcr RICI~ 

Effective Date: 10-21-86 Supersedes 09-05-8S S I  JLFURIC ACID 96% 



Effcclive Dale: 10.21-86 Supersedes 09-05-85 SULFURIC ACID 96% 

10N S r 

n 
Inhalrllon: 
Inhalation produces damaging effects on the mucous membnnes and 
upper nrpintoty I-. May cauu lung edema. Symptoms may 
include I@ation d the w e  and that, and labored breathing. 

lnrstknt I 
ConorivC. h l k r A n g  can mum m r e  burns of the mouth, 
thmt, a d  stomach, kading to dul l .  CIn ciu~c sore thml, 
wmltlng, diarrhea. 

.Sun Contad: 
ConO~k. spptonir d ndncu, pin, and wvere bum can occur. 

Eye Contad: 
conodvr. Splashes can cause blurred v & h .  rcdncu. pain and 
senre tbue bum& 

h g - t c n r  crpaure IO nlrc or npon my c a w  damage to teeth. 
chmic exposum 

I i L E w L U  
Inl~rlntlnnr 
Rem& io f m h  air. ir not breathing, g in  a d f i c i r l  
rcrpintion. I f  breathing Is diflicult. give oaygcn. Call a 
physkian. 

Ingestlan: 
If m l l o n d ,  DO NOT Induce vomiting. Gln large qUrnlilk8 
d n t e r  or milk il milable. all a physkbn lmmcdlatcly. 
Never ghn anylhing by mouth (0 an uIKo(uCIwI penon. 

Skln Exposure: * 

In case d contact, lmmedirtcly flush skln with plenty d n t e r  
lor at teart IS minutes whlk n d n g  mntamlnalcd cblhing 
and shoes. Call a physkian. 

Eye Exposure: 
Wash eyes with pknty of Wtcr lot et least IS mlnutes, lifting 
lower and upper eyelids omrionally. Oct medial rtkntlon 
Immediately. 

. 
, 

a .  

( R T E c s , l m  

On1 nt IDS& 2140 m& Inhalatloa Oulnca Plg 
WO: 18 mg/rnl 

I M m  
Airborne Exposuro ~ m l l s z  
4StW Pcnnlulbk Eqb~n Unh (Pa): 
I mdm3 VAI. 
-ACOIlI Thmshdd Umlt Valw wv)e .. I mg/1n3 WAY . 

Venlllrllon System: 
A rplern of kul and/or general erhawt b ncocHcMded to keep 
emplorce erpolurcr below the Alrbomc Erporure Umltr. h a 1  
crhausl nnlilallon .k genenlly pnfemd because it ern control 
the emissions d the conlrmininl i t  I t s  source. preventing 
dispersion d it into the p e n t  work area. Picarc refer to the 
ACGItI document, .Industdal Venlilalion. A Manual of 
Recommended Pnctlces’, most recent edition, for details. 

Personal Rerplmlortr (NIOSH Approved) 
II the TLV Is errceded a lull laccpkcr chcmkal nrtridv 
msplnlor may k wm, In genenl, up lo 100 times the TLV or the 
marimum use cocKcnlntlan spccilkd by the nrplntor rupplicr, 

mpintor or airlined hood may be worn. 

Skln Prokclion: 
Wear Impenlous proleelk clothing, Including boots. glows. lab 
coat, apron or &ventla to prevent skin contact. 

Eye Proleetion: 
Ur  cbcmkal safety pllkc ~ d / o c  a full face shkld where 
Sphrblng b pouibk.ConlHc knKS should no( be worn when 
working 4th this material. 
qukkdrench facilitk, k work area. 

‘*whkhcnr b ku. Altcmatlvcly, a supplied air full faccplecc 

Maintain eyc wash founlain and 

ON 7  SI^- 
Stom h a cod, dry, wntllatcd stonge area 4 th  KM 
rrr~stanl lloon and p o d  dninage. FIotecl fpm physkal damage. 
Keep out of direct sunlight a d  away ftum heat, water, and 
hprtibk mterirlr. Do no( nrh  out container and uu it lor 
other purpaw. When dlltlng, always add the KM lo water, never 
edd water to the held. 

.................**....** .*..***.....~*...*..*..*...*.*~..*. 
SUI% 

. 

4 

0 



I 522 
ocology and onvironmnt, inc. 

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

Vorrion 988 

Orojmct Titlo: Sit. 29 - Soil South of Bldg 3460 Projoct no.: Vnl201 

TDD/Pan lo.: 

Projoct knagor: John Barksdalo Projoct Dir.: Rick Rudy 

Location(s): Soil South o f  Bldg. 3460 - Approximately 100 toot  south of tho southoast corner of Bldq. 3460 

Propared by: Kim Walkor Data Proparod: 1-25-89 

Approval by: -cy Hillor ttlw Dato Approved: s-s-sci 
Sit. satoty 0ific.r n.vi.w: Dato Roviowod: 

Scopo/Objoctivo of Work: liold Scrooning will includo physical rurvayr, roil.samplinq, tonpotary woll 

installation and groundvator sampling. 

Proposed Dato of ?iold Activitios: August 1989 

Background Info: Conplot.: [ x 1 

Documentation/Surnary : 

Ovorall Chaalcal Hazard: 0 
Ovorall Physical Hazard 

Sorious [ 1 
LOW I 1  

Socious [ 1 
L o w  [ X I  

Preliminary (NO ana1ytic.L [ I 
data available) 

Hodorat. I X 1 
Unknown [ 1 

Plodorat. [ 1 
Unknown I 1 

wasto Typ.(s): 

Liquid [ 1 Solid 1 1 Sludgo I X 1 Cas/V,apor - 1  X 1 . 
Charactorirtic(s): . 

Plaarablo/ I X 1 
Ipnitablo 

Volatil. [ x 1 Corrosivo 1 X 1 Acutoly I 1  
Toxic 

Explorivo [ 1 Roactivo [ X 1 Carcinogon I X 1 Radioactive* [ 1 

Qthor : 

Physical 11arardr: 

1 x 1  

Burn I 1 cut I 1  Splaah [ X I  

Ovorhoad t X J Continod. [ 1 8.10~ I 1 Trip/?all 

Puncturo [ 1 

n0i.0 1 x 1  Othor: Aircraft and vohicular traffic uainq Chovalior riold. 

spaco Grad. 

*Roquiros eomplotion of additional form and spacial approval from tho Corporato Hoalth/Safoty group. Contact 
RSC O C  WQ. 
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Sta t ion  porsonnol roportod a n o t i c ~ a b h  odor of =paint  stripper' in tho  oxcaration.  

boaoath tho concroto apron in  tho v i c i n i t y  of Si t .  29. 

A por t ion  of tho I W P  

I n d u s t r i a l  wastos disposod of i n  tho  s O w O r  includo: 

isopropyl alcohol 

n i t r i c  ac id  

chromic ac id  

n a  lcpsnidos) 

Sul fur ic  Acid 

Location8 of C h o r i c a h ~ a s t o s :  A sludqo l i k o  r t o r i a l  is loca tod bolov land S U C A C O  

drowsiaofs,hoadr 7.5-200 ppm rubbing a k o h o l  400 PP= 

2 P P =  . corrosiv. 0.3-1 ppm acrid 

0.1 D9/m3 COCt08iVO. I C ? .  W A  Acrid 

. .  

10 PP- W0.k.. Ioad. 0.00027 p p ~  b i t t o r  alaond 

80  mg/rn3 Cooro~ir. 0 . 6  a 9 / m 3  a c r i d  

e. ~ S m L m x r X W  

List Iarards by Task [ i . o . ,  drum s u p l i n g ,  d r i l l i n g ,  otc.) and nurbor thorn. [Task numbors aro crosa-rotoroncod 
i n  Soction 0 )  

PbySicAl I A 8 A C d  EVAlUatiOn: 
1 1  PhYsi-1 SUCVOyS - MrCCAtt. Autorobilo h A r A t d S :  

2 )  TODpOC8- l¶onitO?hg Y.11 I n s t a l l a t i o n  - ) L i C C C A f t ,  lucto-bilo R a r A C d . ,  Usinq portabl.  drill r ig:  

3 )  foil Samplinq - Usinq por tablo  d r i l l  rig: 

4 )  k c o n t u i n 8 t i o n  Procoduros - Using solvonts. 

Cholic81 Ilarard Evaluation: 

Ilout. Acut. Odor Odor 
Compound .E- of Expoauro symptom. Thr os ho 1 d Doscription , 

paint  thianocr I W/A I* I CllS doprossant  - 1  variablo I mild aromatic 

l o t o :  C o q h t o  and a t t a c h  A Haaard Evaluation Shoot to r  major knoun contaminant. 



0. SITE m w D m P L M  

Sit. Control: Attach map, Us0 back of this pago, or skotch of sfto showing hot rono, contamination roduction. 
rono,  otc. 

Task 1 

Task 2 

’ Task 3 

Task 4 

porirotar idontifiod? [no 1 Sfto rocurod? I no 1 

Work M O A S  Dosiqnatod? [ Y O . ]  Zono(r) of Contamination Idontifiod? I no 1 

A B C D 

X 

X 

X 

X 

Porronnol Protoctiorr [TLD badgos roquirod for a11 fiold poraonnol): 

Anticipatad Lovol of Protoction (Cross-roforonce task nuabocr to Saction C): 

Ixplorivo Gasor 0 /Explosimotor Continuous 2 ACOJ 

Action Lovols for Evacuation of Work Zono Ponding Roasrosraont of Conditions: 

o Lovol D: O2 t19.52 or ,252 ,  oxplojivo atnosphoro ,102 LEL, organic vapors abovo background levolr, 
particulator >- mg/m , othor 
O2 t19.52 or ,238, oxplosivo rtmosphoro ,252 LEL3(California-202J, unknown organic vapor 
broathing 20110) >s ppa, pJCtiCU1At.S > mg/m , othor 
O2 t19.52 or >252,  oxplorivo atmorphoro >25% LEL [SaliLarnia-202), unknown organic vapor. 
broathing rono) ,500 ppa, particulator > mg/m , other 

o U v o l  A: 0 t19.52 or >252, oxplosivo atrnos horo >252  LEL ICalifornir-202), unknown organic vapors 

o Lovol C: 

o Lov.1 I: 

P ,300 ppl ,  pJrtiCU1Jt.S >- mg/Q , 0th.~ 

Air Monitoring (daily calibration unlosr othorwiro noted): , 

I Frequency of 1 contaminant of Intorost 1 IJrOA, personal) I Equipment I Sampling 
Typo  of Sample Monitoring 

I Continuous I I ACOJ I . 0”- I VOC’S 

I RJdiJtiOn I ArOJ 1 Mini-Rad Continuous i 

n 

in 

Decontamination Solutions and Procoduror for Equipmont, Sampling G o r r ,  otc.: 
Trirodiua phorphato Wash, tap watot rinro, isopropanol rinro. dirtillod wator rinso, isopropanol rinse. and 

final dirtillod wator tins.. 
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- -- 
?orsoaaol k c o n  Protocol: 

vi11 be dooblo bagqod and druaod for disposal. 

follovinq oach day's fiold w r k .  

k c o n  Solution Nonitoring rrocoduros, if Applicable: kcontarination will bo pmrforrod in a woll-vontilatod 

aroa upvind of tho sampling sono. 

Spocial Site tquipmont, racilitios. or Procoduros (Sanitary Iacilitioa and Lighting 
m s t  n0.t 29 crn i9io.ito): 

All drillimp safety procoduros vi11 bo strictly adhorod to as outlinod in Attaehront A. 

M o t  and glovo vash - trisocliur pho8phato v8.h vith ~ l o a n  wator rinso. Expondablor 

?iold porsonnol vill tat. a hygionic showor, off-sit., 

Sit. Entry ?rocoduros and Spacial Conaidorationa: 

fiolduork activitios. 

roadvays'. 

and contact tho corporato hoalth physics group to roossosa tho sit.. 

E L E'# .muddy SyStOD. vi11 bo orployod at a11 times during 

Potsonno1 vi11 oxorciso caution in tho vicinity of Chovalior ?iold and along nearby 

If abovo background radiation 10~01s aro oncountorod to.. mmmbora will ovacuato tho sampling a ~ ~ a .  

Work Limitations (ti- of day, mathor conditions, otc.) and iloat/Cold Strosa Roquiconnts: 

All ti~ldvork activitioa vi11 be p o r f o m d  during daylight hours. ? O m  wmbers uill tako brmaka as nocossary to 

avoid hoat atross and roplaco fluids. Cooling ~ o s t s  may bo usod to proront hoat stross. 

~~- 

Gonoral Spill Control, if applicablo: N/A 

Invostigrtioa-krivod Hatorial Disposal (i.0 ., oxprnd~bloa. docon vasto. cuttings): 
All fioldvork wasto utorials will bo doublo baggod. druuod, labolod and transportod to a doaignatod 

location tor  final disposal by tho navy. 

Sang410 nandling Procoduros Including rrotoctivo Uoar: 

During a11 handling of sarplos, a11 firld toam r r b o r a  vi11 voar surgical glovos. G0ggl.S will bo worn durinp 

aamplo prosorv8tion with acids. 

'All ontrios into orclusion rono roquiro Buddy fystom US.. All E L E fiold staff partierpato in modrcal 
monitoring program and havo colplotod applicablo training por 29 CrR 1910.120. 
m o t s  roquiro~nts of 29 QR 1910.134, and N I S I  t O 0 . 2  (1910). 

Rospiratory protoetion program 
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E. IQURGIUWX m m m I o a  

(Us. supplomontal shoots, i f  nocossaryl 

LocAt ~ S O v I I C t s  

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

Cubulanco On Bas. - 904-152-4138, Off Bas. - 911 
Hospital Emorgoncy Room 

Poison Control Contor 

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

?irw Dopartront 911 

??AS Dispensary - 904-452-2733, Baptist Hoapital 904-434-4811 (Lit. rliqht) 

~ ~~ ~~ ~ 

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

rod. Express 1-800-238-5355 

Cliont Contact U.S. Navy Southwrn Division, tnginoor-In-Chargo, 1-803-743-0574 

Sfto Contact MAS Ponsacola Enviromontal Coordinator, W. Dowayno Ray - 904-452-4515 

SITE . I S O U R U S  

Sit. Emergoncy Evacuation Alara Hothod N/A 

*.tor Supply Sourco On-sit. 

Tolophono Location, Runbor To bo doterminod on-sit. 

Collular Phon., if availablo N/A 

Radio 

Othor On-sit. warohouso nunbor to bo dotormined 

1. 

2. 

3 .  

4 .  

l3ElZGElKX CORTACSS 
I . 

Dr. Raymond Harbison (Univ. of ?lorida) .................. ( 5 0 1 )  221-0465 or (904) 462-3277, 3281 

Ecology and Environaont, Inc., Safety Dirwctor 
Paul Jonmairo ........................................... (716) 684-8060 (offico) 

Alachua, ?lo:ida ( 5 0 1 )  370-8263 (24 hours) 

(716) 655-1260 (homo) 

Rogional Offico Contact ........................ H~llor.... 656-2854 (homo) 

877-1978 (office) 

Offico Hanagor ................................ R.Rudy...... 693-7245 (homo) 
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1. Twenty-four hour a n s u o r i n g  sorv ico :  (Sol) 3 1 0 - 8 2 6 3  

What t o  r o p o r t :  

- Stat.: ' t h i s  i s  an ororgoncy. '  

- Your naro, rog ion ,  and sit.. 

- Tolophono numbor t o  roach you. 

- Your l o c a t i o n .  

- N ~ D O  of porson i n j u r o d  o r  oxposod. 

- of ~ r ~ r g ~ n ~ y .  

- Action takon. 

2. A t o x i c o l o g i s t ,  f D r s .  Raymond Ilarbison or a s s o c  It.. w i  
answoring s o r v i c o .  

1 c o n t a c t  you. Ropoat tho  i n - J r r a t i o n  qivon t o  t h o  

3. If a t o x i c o l o g i s t  doos n o t  r o t u r n  your c a l l  w i t h i n  15 minutor ,  ca l l  tho t o l l o w i n g  porsons i n  o rdor  u n t i l  
c o n t a c t  is  rad.: 

a. 24 hoor hotlino - (716) 684-0940 
b. Corporato S a f o t y  D i r o c t o r  - Paul J o n u i r o  - homo t 1716)  655-1260 
c. A s s i s t a n t  Corp. S a f o t y  Officor - Stovon S h o r u n  - hgro 0 ( 7 1 6 )  608-0004 

(ran: ?Sold To- u s t  - t o ( ~ )  ?rior to  S t a r t  of Work) 

Diroc t ions  t o  h o s p i t a l  ( i n c l u d o  rr;p) 

W DiSWMaCy - lollow Hurray Road n o r t h  t o  Cllysoa Avonuo. 

and cont inuo  t o  i t ' s  i n t o r s o c t i o n  wi th  Turnor S t r o o t .  Tho IAS Disponsarp is l o c a t o d  on t h o  northwost  cornor  

tho  i n t o r s o c t i o n  of E l l y s o n  Avonuo and Tumor S t r o o t .  i n  Bui ld ing  623-A. 

Turn r i g h t  o n t o  t l l y s o n  Avonuo 

a p t i s t  Ilospit.1 - Tako Duncan Road [ N a v y  Elvd.1 north t o  o x i t  t h o  bas.. 

t o  tho  o u t .  ?allow Navy Dlvd./llvy. 98 o a s t  approx. 3 r i  t o  Paco Dlvd. Tuin loft ( n o r t h )  on Paco Dlvd. and 

procood apprsx.  h i  t o  Corvantos S t .  f H q .  9 0 ) .  Turn r i g h t  on Corvantos /nw.  90 and tollow t h i s  road for about 

8 blocks and t u n  l o f t  ( n o r t h )  o n t o  E s t r o o t .  

Na* Dlvd. bocoros Hn 98  and CUIVOS 

a 
Tho h o s p i t a l  i s  *bo& 6 blocks  n o r t h  on tho  l o f t .  

t rorgoncy Cgross Routos t o  Got  Off-Sit. Cwrqoncy ogross rou tos  will bo l o c a t o d  i f  ororqoncy o x i t  rou tos  bocoro 

blockod by c o n s t r u c t i o n ,  o t c .  
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DRILL R I G  SAFETY 

* 

* 

* 

* 

* 
* 

* 

* 

* 

* 

* 

* 
* 
* 
* 
* 

Hard h a t s  must be worn. 

A l l  team members must be know t h e  procedure t o  shu t  the  r i g  
o f f  and the  loca t ion  of the " k i l l "  s w i t c h .  

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

Have someone guide the r i g  d r i v e r  whe'n c learance i s  a t  a 
minimum o r  when hazards a r e  i n  c l o s e  proximity. 

Se t  r i g  brakes and block t h e  wheels when r i g  i s  s e t  up a t  
the  d e s i r e d  d r i l l i n g  loca t ion .  

The mast must be lowered when t h e  r i g  i s  moved. 

Always consider  overhead wires t o  be l i v e ,  watch  f o r  sagging 
l i n e s  and do not operate  r i g  wi th in  15 f e e t  of overhead l i n e s .  

Hake su re  t h e  s i t e ,  platforms and walkways a r e  f r e e  of 
o b s t r u c t i o n s .  

Hake su re  proper housekeeping i s  p rac t i ced  around and on the 
r i g  a t  a l l  times. Tools should be s to red  i n  a manner t h a t  
permits  convenient access  and provides for adequate s a f e t y .  

S to re  gasol ine  i n  approved c o n t a i n e r s  t h a t  have a spark 
a r r e s t o r  and keep them c l e a r  of the  d r i l l i n g  work a r e a .  

Check r i g  equipment p r i o r  t o  s t a r t i n g  work; Repair or re- 
place f a u l t y  and worn i t e m s .  

Handle augers  w i t h  ca.re. 
when picking up samplers and augers .  Use a too l  h o i s t  i f  
poss ib le  and s t a y  c l e a r  of r o t a t i n g  augers.  Keep cab les  and 
ropes secured when not i n  use.  

U s e  proper l i f t i ' n g  techniques 

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

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

A l l '  unattended boreholes must be proper ly  covered. 

Do not d r i l l  during an e l e c t r i c a l  storm. 

Haintain a s a f e  d i s t ance  from the r i g  mechanisms during 
d r i v e  sampling and auger removal opera t ions .  



ECOLOGY AND ENVIRONMENT, INC., 
' STANbARU OPERATING PROCEOURES FOR 

EMERC€NCIES DUE T O  HEAT AND HEAT STRESS M O N I T O R I ' i C  

F ie ld  opcra t lons  durlng the  summer months can c rea te  a va r i e t y  c t f  haz- 
8 t d S  to t h e  employee. Heat cramps, hea t  exhaust ion.  and  heat s t roke  
can  be exper lenced  and, If not remedied, can t h rea ten  l l f e  or  '.iealth. 
Therefore, It Is Impor tant  tha t  all employees b e  able t o  re.:ognire 
symptoms of these condi t lonr  and b e  capable of a r r e s t i n g  the prob lem 

I ad qulckly as possible. 
* 

THE EFFECTS OF HEAT 

AS the result of normal  ox ida t ion  processes w i t h i n  t he  body, 3 pre- 
dlc tab lc  amount of heat  Is generated. I f  the heat  1s I lbe fa tcd  as  I t  
1s formed, t he re  Is no change In body temperature.  I f  the r.eat I s  
l i be ra ted  more r ap id l y ,  the body cools t o  a point at  wh ich  the  p roduc-  
tion of heat  Is accelerated and  t he  excess is avai lable to  bri?rg the 
body tempera tu re  back  to  normal. 

i n t e r f e rence  w i t h  t he  el imination of heat  leads t o  i t s  accum,lation 
and  thus  t o  t h e  elevat ion of b o d y  temperature.  A s  a resu l t ,  t h f  p e r-  
son It s r l d  t o  have  a fever.  When such  a cond i t i on  exists,  I *  p r o-  
duces a viclous cycle In w h i c h  r y r t a l n  b o d y  processes speed ti:, and 
generate addl t lona l  heat. Then  the  b o d y  must  el inrlnate not ori:: the 
normal but also t h e  addl t lonal  quant l t ies  o f  heat. 

Heat p roduced  w i t h i n  the  b o d y  i s  b r o u g h t  t o  t h e  su r face  la rge ly  b y  the  
bloodstream a n d  escapes to  the cooler su r round ings  b y  conduc!.:i) and  
radlatlon. If a i r  movement o r  a breeze s t r i kes  t he  b o d y ,  ac'~LlIonal 
heat 1s l os t  b y  convactlon. However, w h e n  t h e l t c n i p e r a t u r e  o f  t'-*. s u r -  
rounding a i r  becomes equa l  to o r  r l r e s  above t h a t  of t h e  b o d y ,  all of 
t h e  heat must  b e  los t  b y  vapor izat ion of the mo is tu re  o r  s w e i  . from . 
t h e  s k l n  surface. A s  t he  a i r  becomes more hum id  (conta ins mor':- (nois- 

. tu re ) ,  vapor l za t lon  from t h e  sk i n  slows.downt Thus ,  o n  a day w w n  t h e  . 
temperature Is 95  to  100qF,  w i l l r  lrigh hun l i d l t y  arid l i t t l e  i r  no 
breeze, condl t lons are ideal for  the  r e ten t i on  o f  heat w i t h t i  t he  
body.  I t  i s  on  such  a day o r ,  more commonly, a succession nf such  
days ( a  heat wave) that  medical emergencies due  to  heat are I:;.ely to  
occur.  Such  emergencies are c lassi f ied in th ree  categor ies.  h e a t  
Cramps, h e a l  exhaust lon,  a n d  heat stroke. 

HEAT CRAMPS 

Heat cramps usua l l y  a f fec t  people who work  in hot environmet'r?: a n d  
p t r s p l r e  a g rea t  deal. Loss of  salt f rom the b o d y  causes v e r y  r ~ i n f u l  
cramps of t h e  l e g  a n d  abdominal muscles. Heat cramps also may r'c?sult 
from drinking iced  water o r  o the r  d r i n k s  e i the r  too q u i c k l y  or iri too 
la rge  a quan t i t y .  

Heat -Cramp Symptoms. T h e  symptoms of heat cramp are :  
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0 Muscle cramps In legs and abdomen, 

0 Pain acaompanylng the cramps, 

0 Faintness. and 

0 Profuse perspirat ion. 

Haat ctunp kerqcncv Gre.  Remove the pa t l en t  to a cool place. 
hlm slps d l l qu lds  such as "Catorade" o r  Its equlvalcnt.  
u d  pressure b the cramped muscle. 
If &are Is any l nd lca t lon  of ..more serious problem. 

Give 
A p p l y  11:3n- 

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

HEAT EXHAUSTlOff 

Heat otheust lon a c u r s  In lnd l v l dua l r  work lng  In hot envlronments,  md 
may b. asraclated wf th  heat cramps. Heat u h a u r t l o n  is caused by the 
poollng d blood In the vessels of the rkln. The heat Is t ranspor ted  
from the In ter for  of (he body to the sur face by the blood. The blood 
vessels In the rkln b e e o m  d t l r t e d  n d  large amount of blood 1s 
poolcd'in We rkln. Th l s  condltlon. p lus  me blood pooled In the 
lower oct femlt lcs when an  i nd l v l dua l  is in n uprlght poslt lon, may 
lead b m Inadequate r e t u r n  of b lood bo the heart and  eventual ly  b 
physical collapse. 

Hert'Exhtuitlon Synnptoms. T h e  symptoms of heat  exhaust ion are: 

0 Weak pulse: 

0 Rapid and usual ly  shallow breathing: 

0 Cencral l red weakness; 

e Pale, clammy skin; 
, 

Profuse persp i ra t ion;  
1 . 

0 Dizziness; 

0 Unconsciousness; a n d  

0 Appearance of hav ing  fa in ted ( the  pa t len t  responds to the 
same treatment adminis t e red  in cases of fain ting) . 

Heat Exhaustton Emcracncy Care. Remove the pa t i en t  to a cool o i a c t  
and  remove as much clothing as possible. Admin is ter  cool r a t e r ,  
"Catorade," o r  I t s  equivalent. I f  possible. fan the pa t l en t  coi l t in-  
Udly  b remove heat  by convection. but do not allow chilling or c'Jer- 
eoollng. Trea t  the pa t i en t  for shock, and remove h im to a medical 
facltlty If there i s  any ind lcat lon of a more serious problem. 

HEAT STROKE 

Heat stroke is a p r o f o u n d  d is  turbance of the heat- regulat ing mcsha- 
nilm,. associated w i t h  high fever  and collapse. Sometimes this c o r d -  
t lon resul ts in convulsions, unconsciousness, and even death. !2 ircct  

-_ 
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exposure  to sun, poor  a i r  circulation. poor phys i ca l  condl t lon,  and  
advanced age ( ove r  40)  bear  d l rec t I y  on the tendency to  heat  stroke. 
I t  Is a serlou'l th rea t  to  l l fc  and  car r ies  a 20% mor ta l l t y  :ate. 
A lcohollcs are ext remely  s urccp tiblc. 

Heat Stroke Symptoms. The symptoms of hea t  s t r oke  are: 

Sudden onset; 

Dry, hot, and flushed skin; 

Dllated pup i l s ;  - 
E a r l y  loss of consciousness; 

Full a n d  fast  .pulse; . .. . .--- 

B r e a t h i n g  deep a t  f l rs t ,  l a te r  shallow and even  almost 
absent; 

Muscle tw i tch ing,  g row lng  I n t o  convuls ions; and  

Body temperature reach ing  105 to  106OF or  h igher .  

Ha8t Stroke Emcrqency Care. Remember t h a t  th l s  I s  a t r u e  emergc' icy. 
T ranspor ta t ion  to a medical faci l l ty shou ld  not be delayed. Remove 
t he  pa t l en t  t o  a cool env i ronment  I f  possible, and  remove as much 
clothing as possible. Assure an  open alrway. Reduce body tempera lu re  
prompt ly- - preferab ly  by wrapp ing  In a wet sheet o r  else by  dous lng  the  
body w i t h  water. If cold  packs a re  available, p lace them u n d e r  t h e  
arms, a round  t h e -n e c k ,  at  the  ankles, o r  at any  place where  t?lood 
vessels t ha t  lie close to  the sk i n  can b e  cooled. Pro tec t  the  p a t i e n t  
f rom InJury during convulslons, especial ly f rom tongue biting. 

AVOIDANCE OF HEAT-RELATED' EMERGENCIES: 

Please no te  that ,  In the  case of hea t sc ramps  o r  heat exhaus:ion, 
"Catorade" o r  I t s  equivalent i s  suggested as p a r t  of the t reatment 
reglme. T h e  reason f o r  th i s  t ype  of liquid re f reshment  i s  t ha t  ;uch 
beverages w l l l  r e t u r n  much-needed e lect ro ly tes to  t he  system. ! ' l : lhOut 

these e lect ro ly tes,  body  systems cannot func t ion  p rope r l y ,  th;*eby 
increastng t he  represented heal th  hazard.  Therefore,  when p e r s  m n e t  
a re  w o r k i n g  In r i tua t lons  where t he  ambient temperatures and  h u r i i d i t y  
a rc  h lgh--and especial ly In s i tuat ions where  p ro tec t i on  Leve l s  A B ,  
and C a re  requi red- - the site safety o f f i ce r  must:  

Assu re  t ha t  a l l  employees drink p l e n t y  o f  f l u ids  ( "Ca to r -  
ade" o r  i t s  equiva lent ) ;  

Assu re  t ha t  f requent  b reaks  are scheduled so overhea t ing  
does n o t  occur;  and 

Revise wo rk  schedules, when necessary,  to take advan-  
tage of the cooler p a r t s  of the day (i.e., 5 : O O  a.m. to 
1:OO p.m., and 6 : O O  p.m, to n i gh t f a l l ] .  
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If protective clothing must be worn, eapscldly Levels A and 8 ,  the 
rugges ted guldcllnes for amblen t temperature urd maxlmum nearlrrg time 
per excurslon are: 

Maxlmum Wearing T Irne 
Ambltnt Temoeroturc ( O F )  Der Excurs lm [Mlnutesl 

Above 90 15 

85 to 90 30 

80 to as 

70 to'8O 

60 to 70 

60 

90 

120 

SO to 60 180 

One method of measurlng the effectiveness of employees' rtst-recov=ry 
regime h by monlbrlng t h m  heart rate. The "Brouha guldcllnt" Is m e  
such method: 

0 Durlng a three-minute period, count the pulse ra te  for the 
30 seconds of the f i rst  minute. me 30 seconds 

of the second mlnute. and the 30 seconds of the thlrd 
mlnu te. 

Double the a u n t .  

If the recovery pulse rate durlng the last 30 seconds of the 1 '.st 
mfnutc b at 110 bcats/mlnute or less and the dceclrratlon between :lie 
f h t ,  second, and third mlnutes Is at k a i t  10 bertsImlnuCe, '*.k 
work-recovery reglms Is scrlrptikk. I f  employee's rate Is irtw'Ye 
that rpcclflcd. 8 longer rest pttlod Is required, accompanied b: an 
Increased Intake of fluids. 
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hfalllnckrdt pmrlder tho IrZonnrtlon cu16crln*J herein In good faith but 
mrkci no repntrntatlon u to It# comprehmrlreneu dr ACCUnCy. 
lndivldurlr rccrh Ing thb lnfwnutlon must esorclre their lndrpcndont 
j u d ~ c n t  in drtenninind ib rppropriatonrrr lor a particular purpose. 

Mdtlnchrodt mrhu I). rrprruntetlonr. w urrrencla. drhr 
lmplld, elmrrthmtablllt~. ltnnr lor a pertkulrr pur- wllh~!$la 
the Irlrmarlun set forth hrreln or to ih. pdw IO wkkh tho Inlormrtlor 
r e l m .  Accordln&, Malllnckrodt WW rol k rrspodblo lor ~ - A ( u  
raultln: from a ~ r  o l r  rrllanco upon thlr Inlormillon. 

MallincLoJc. IK . kicncr Pmdrt i  Division. P.O. Boa Ll. Pad$. KY W 6 t .  

Mallinekrodf 
Material Safety Data 
Enirrgcncy Phone Xumbcr: 314-982.5000 

ISOPROPYL'ALCOHOL 
PRODUm IDEMIF1 CATION; 

Synonyms: 2-prbpnol; sa-propyl alcohd; isopropanol 

Fwmulr C\S No.: 674u)  

hloleculrr Weight: 60.10 

Chemical Formula: (CH3)z CHOH 

Hurrdous Ingredients: No4 applicable. 

PRECAUTI ONARY bt EASURES 
\Wl.'4SG! FUH\(MU LIQLID. HAILMlWL I t  
SIV.*IIOHPD ON INILrLOD. AFFECIS C C . W  3ERVOUS 
NSTLW. CIL'SES utm.tno?r. 
Keep amy from hut, sparks and flame. 
Keep container c l a d .  
Use 4th  adequate ventilation. 
Awid brcrthing vapor. 
'Wish thoroughly after handlins 
Avoid contact with eyes, skin and clothing. 

EME RGENCY/FIRST AID 
If m l l o n d ,  giw water to drink. Induce mmiting if medical help 
is not immedirtcly avrilablc, Never dvc anylhing by mouth lo an 
unconscious penon. I f  inhaled. remove to lrcsh air. I f  not 
breathing, give rnif icial respiration. If breathing is difficult, 
give orygen. In case of contact, immediately flush skin or eyes 
with plenty of water for at least 1S minutes. In ail  c a s u  call a 
phfiician. 
SEESECTlONS. 

DOT Hazard Class: Flammable Liquid 

SECllON 1 Phvslul Datp 

Appearance: Clear, colorfcsl liquid. 

Odor: Rubbing alcohol. 

Solubility: Infinite ia water. 

Boiling Point; 82'C (1WF). 
Melting Poinr: 49'C (-1WF). 

Vapor Density (Air-1): 2.1 
Vapor Pressure (mm Hg): 33 @ MC (WF) 
Evapontion b t c :  (n-BUAC - 1) 2.83 
specific glaviy: 0.n 

SF ~~ 

Flre: 
Flammable Liquid 
Flashpoint I2.C (53.F). (closcd cup). 
Autoignition tcmpnture: 3WC (7SVF). 
flammable limits in air, % by volume: 
lel: 2.q uel: 12.0. 

Exfiloslon: 
Above flash point. vrpor-air mixtures are explaoive within 
flammable limits noted r b s .  Contact with strong oxidizers may 
cause fire OF explosion. 

Flrc Extlngulshlng Media: 
Water spny, dty chemical, alcohol foam, or carbon dioxide. 
Water spny may be used to keep fire crporcd containers mol. 

Special Informatlon: 
In the event o l  a fire, wear full protective clothing and 
MOSH-appruvcd selkontained breathing apparatus with lull 
facepiece operated in the p r r ~ u r e  demand or other positive 
pressure mode. Water may be used IO flush spills away from 
erposures and to dilute spills to non-flammable mixtures. Vapors 
o n  flow along surfaces to distant ignition source and flash 
back. 

I 

SECTION 3 Rcrctlvllv Dalg 

Shbiliv. 
* Stable under ordinaty conditions of use and storage. H u t  and 

sunlight can contribute to instability. 

Hazardous Dccompositloo products: 
Toxic p%s and vapors such as CJIbOn monoride may be rrluKd In 
J fire involving bpmpfl alcohol. 

Hazardous Polymcdratloo: 
Will not occur. 

Iacompatlbilltlcr 
Ileal, flame, strong oridKen, acctadehfle. chlorine, ethylene 
ode ,  hydrogen-plladlum combination, hflmgen pcroddc-sulfuric 
add combination, potauium tee-butoxide, hypochloroa add. 
jsOCmatcI, nitdonn, phosgene, oleum and pccehlocic acid. 

SECllON 4 Lcak/S~lll Dlsmsol lnformatlo~ 

Rcmovc all soufccs of \pition. Ventilate area Of leak or 
spill. Clean-up penonnet require protccrivc clothing and 
mpintcry protection from vrpon. Small spills may be 
absorbed on paper towels and evaporated in I fume hood. Allor 
enough time for fumes to clear hod, then ip l te  paper In I 
suitable location away from combustible materials. Contain and 
r w e r  liquid lot  reclamation when pouiblc brfer rpilk. 
a d  lot sizes can be collected as haadous waste and atomted ' 
in a suitable RCRA approved combustion chamber, or absorbed 
with vermiculite, dry sand. crnh or similar materia1 for 
disposal as hwdous waste in I RCRA 8pp-d facilily. 

Ensure compliance 4 t h  local, state and fedetal mguhtions. 

- 

. 

NFPA Ratings: Health: 1 Flammability. 3 Reactivity 0 

Effcciive Date: 07-U-87 Supersedes 09-U-85 ISOPROPYL ALCOHOL 



Effective Dale: 07-13-87 Superseder 09-13-8s 

Inbulutbn: 
hlay cause initation of the nose and t h a t .  Eq106um to high 
concentntions has a narrotic effect, pmducing rbmptoms of 
drowrincrc. headache, llJU8nng, unconsciousness and possibly 
death. 

I nles t ion: 
May CJUW dmsinch, unronviovsnry and death. 
Gastrointestinrl pin, cnmp, nausea, vomitin& and dianhea may 
also nsult.'ILe rind. lethal daw lor a human adult - about 250 
mls (SAX Strtb editbn). 

Skin Contacl: 

causa initation 4th a stinging cl lea and buming senntion 

Eye Contact: 
Vapoa may irrltato the cyea. Spluhu my causa uwm 
I d l a t h .  pasibla corneal burns and eyr damage. 

Chronlc Exposure: 
Prolonged contact with skin maycauu mild initation, d*ng, 
cnckinc or contact darmrtith may dcvcbp 

Alymvrtlon of Pn-rrdstlng Coodltlons: 
P c m s  4 th  pntxhting skin disorders or eye problems or 
impaired respinlory function may be mora susceptible to the 

HU 1 defatting K l k  d thr Skin that Can C J U U  idtalion. May 

CffCCU d th. SubllJM8. 

Inhalation: 
Removo IO f m 4  air. U #( bnuhia& &m anilkW 
respintion. ll breathing & difficult, dva oxygen. Call I 
phyrkian. 

logestlon: 
Give n t o r  IO drink. Induce d t i n g  il medical help not is 
lmmcdiatcly Jvdhbk. Never dve anyshing by mouth lo an 
unconscious penon. Oet medical attention immediately. 

Skin Exposure: 
Remow any contaminated clothing. Wash akin with IOJ~ or mild 
dcterpnt a d  mater lor at kart IS minutes. Oat medical 
attention il initation dmw or penins. 

Eyo Exporun: 
Wash eyer with picntyolntcr lor at lean IS minutes, lifting 
lower and upper eyelids wcuionally. act medical attention 
immediately. 

Oni nt LDSO: 5840 mg/k& SLln rabbit LDm. 13 
gm/kg. lnhalatlon nt LCJG 1- */OH. M~tatlon nlenncea 
died Aquatk To~klty nling TLmW 1ooO.10 ppm. 

Veotilrtlon System: 
A wtem d loui and/or p n e n l  rJlauu h recommended to keep 
employee erporum below lha Ailborne &pun Limits. Lou1 
eduust nntilalbn 1s pnenll) preferred becruse It can mlld 
the emissions Of the tonlam~nant at Its mutea, prrvtniing 
dispcnion of it into the gencnl mrk am. Plcrw d e r  to the 
ACGlH document, 'hdurtriri Ventilation, A Manual of 
Recommended PnctJca*, molt recent edition, lor details. 

Personal Respimlorr: (NIOSH Approved) 
If the TLV IS ernecded a full facepice chcmkal cartridge 
msplnlor may be *om, in gewnl, up to the madmum usa 
conccntntion specifled by the rupintor supplier. Altcrnativoiy, 
a supplied air full lacepiece respintor or aidinad h a d  may bo 
.ram 

SUP Protwtloo: 
Wear imperviour protcctk clothing, including beau, doves, lab 
mt, apron or cownllr to prevent skin WI~JCI. 

Eye Rotectloor 
Use chemkd ufety p g g b  and/or a lull lace shield when 
splashing I# pouibkConW knlu  should not bo *om when 
*orlring *Ill thir maledat. 
qukkdnnch ldlitkr In wwk area. 

Maintain e p  wrrb lwntain and 

Plotcct against phflcai damage. Stan in a cool, dry 
wtbontilJlCd location, amy from m y  a r u  when the fin krurd 
may be wule. Ouuide or detached rtonge & pnlemd. Sopante 
from oxidizing material* Contiinen should be bonded a d  p n d d  
for tnnslen to a d d  rtatk sparks. Stonge and uae mar should 
be No Smoking rmc uu aon-spacklng type toolc and quipmmt. 

. .. . . .  



Mallfi) Arodt 
Materd Safety Data 

NITRIC ACID, 70% 
pRODUCT IDENn FICATI ON; 
Synonyms Aqua FonL; h o t &  Acid; Nitric Acid 7U% 

F O I ~ I I U ~ ~  U S  NO.: 7697-37-2 

Molecular Weight: 63.00 

Chemical Fonnula: HNOj 

lfrudous Ingrcdicnu: Not Applicable 

PRECAUTIONARY MEA SURES 

onan . w 4 m ~ 4 ~  MAY CAUSE n a  
DASCOR: SRONC OXlDlZER COWfACT WlTH 

COaROJlVZ UQbID ASD .HIST CIUSC SfYCRC ILRYS TO ALL 
BOOY TISSSLT. .HAY IC fATAL If SWALLOWED. W'+lk%Z IF 
I N C U D .  I h W l l O N  . W Y  CAUSE LUNG D&WG& 

Do not get in eyu, an skin. or on clothing. 
A 4 5  Smthing mist. 
Use only 4 t h  adequate ventilation. 
Wah thoroughly alter handling. 
Keep lmm contact with clothing and other combustible materials. 
Do nut stom nur combustible maicrials. 
Store in I tightlycload container. 
Rcmovc and wsh contaminated clothing promptly. 
This substance is ckritied as a POISON under the Fedcnl Caustic 
Poison Act. 

EMERGENCY/ FIRST AID 
In CIIC of contact, immediately flush skin or c y u  with plenty of 
vntcr lor a i  l a s t  I S  minutes. 11 rwlloved, DO NOT INDUCE 
VOLllTlSG! Giw large quantities o l  water or milk if available. 
Sever give anything by mouth IO an unconscious perron. If inhaled, 
remove to fresh air. If not breathing. give artificial 
respiralion. If breathing is difficult. lcjvc oxygen. In all  cases 
:all a physician. . 
i1.E SECTION 5. 

DOT Hazard Class Oxidizer 

E l k a i v t  Dare: 10-21-86 Superseder 09-0185 

SECnONI P h v s h  I D a  

Appunnct: Our, rolodcs to slightly ycUm 
liquid. 

Odor. Suffocating acrid. 

Solubiliy Infinite in water. 

Boiling Point: l22T (UTF) 

Melting Point: -34.C (-WF) 
Spccifie Gnviy: 1.41 
Vapor Density (Air- 1): 2-3 ippmdmatcly 

Vapor Prutum (mm Hg): 62 @ 2VC (WF) 
Enpntion Rate: No inlomation found. 

SECllON 2 Flm rnd EXDIOSIOII Ioformatloq 

Flre: 
Not combustible, but substance is a strong oxidizer a d  its h a t  
of reaction with reducing agents or combustibles may awe 
ignition. Can rrrct with metats to release fbmmable hflrofa 
pr 
Erplosloo: 
RUCU crplcriVrly with combustible organic or mdily  oddhble 
matedab such LL: alcoh04 lurpcnlinc, chuForl, organic 
refuse, metal powder, hydrogen sulfide, etc. 

FIA Edingulshing hfcdla: 
If invokd in a fire, use ylter spny. 

Increases the flammability of combustible, organic and readily 
oxidizable materials. In the event of a fire, w r  full 
p m t c c h  clothing and MOSHqprovcd selfcontained breathing 
rpprntw with full facepiece opentcd in the pressure demand or 
other p i t i v e  pressure mode. 

Spacial InroTatioo: 

-ON3 Rea 

S t a b l l l ~  
Stable under ordinary conditions d UIC and r t o n c  CMltaincn 
may bunt  when heated. 

Hazardous hmposl t ioo  Pnxluds 
When heated to dccomporith,  emitr lo& nitrogen odd- l umu  
and hydmgcn nitrate.. Will luct  d t h  water or steam to p d u a  
hut and toric and corrcsk fume& 

Hourdour Polymrriutloa: 
Will not occur. 

laoompntlbilltlcr 
A bngerously p o n d u l  oddirins rgcot, coclccntntcd nitric acid 
t incompatible with m a t  substang @IIy stmg b u y  
melrllic pomicn. arbiy h f l r g o  rulliie, turpcntiae, and 
combustible ocgmnia. 

bolate or enclac ~k area d the krk 01 spill Clun-up 
penonncl should war pro t~a iva  clothing and rcrpintoq 
equipment ruitablc for toxic or comrivr fluids or nprr 
Small Spi lk  Rush with water and neutnlitc with alkaline 
material (scda ash, lime, ctc.). Scnr with excess water. 
brgcr spills and lot rhu: N e u t n l i  with alkaline material, 
pick up with absorbent material (urd. unh. vermiculite) and 
dispocC in RCRA-rppmd waste frciliy or sewer the 
neulnlhcd s l u r  with e x c e ~  water if loa1 ordinancer a l l m  
Prwide forred wnlilrlion to diiiptc f u m u  

Rcportrblc Quantity (RO)(CWA/CERctA) : loo0 Ibr 

Ensure mmpliance 4 t h  local, state rod federal r r p l a l i o ~  

NFPA Ratlngs: Ilerlth: 3 Flammability: 0 Rcactiviry: 0 Othels Oddher 

NITRIC ACID, 70% 



Effective Date: 10-21-86 Superseder 09-85 NITRIC ACID, 70% 

lahala tfon: 
Remow lo fruh air. II no4 brathin& 
mpintion. If breathing is diflicult, giw oxygen. Call a 
phyicirn. 

lnwtloor 
DO NOT INDUCE! VOMmrVOl Chro law quantiliu d 
n t e r  or milk if milabk. Ntnr dw rnphing by mouth lo 
an uncondow p a ~ n  oI( medW i t t m t b  immcd&leiy. 

In os. of contact, Immcd&tcly fluh skin 4 t h  @cnV of n t c r  
lor at k u t  U minutu d i l e  ntndng mtaminated cloching 
and rhou. Wuh clocbing before KW. 'n~orwJlly dean rhotl 
before re+& Get mcdid  rltralbn immcdialcty. 

Eyr Exporum 
Wuh c p  Gib pknly d n t c r  for JI lust U mlnulcr, lifting 
knmr and upper eyelids oauionaliy. OIt mcdiul attention 
lmnudirtely. 

ar t i fda l  

sua exposurn 

. 

,. . . .  

...( 

Veatllrtion System: 
A sptem d local and/or p m d  t&W b nranmtndcd lo kcrp 
employer c.paum bclw the Alrbonw Erpaun Umiu. Local 
exhauri ventilation is genenlly ptcfemd kuw it can cont ld  
the emissions of the conlrminrnt at is IWICC. pmnl ing 
dispersion of it into the gcncnl wrk IN. PI- d e r  IO the 
ACGIH document, '1ndwtri.l Ventilation, A Manual d 
RMmmcndcd Pndku', nnrl w n l  rdilion, for details. 

Personal Rrsplrrton* (NIOSH Approved) 
' If the TLV b crcedcd. w I r  r aupplkd air, futl-fmpkc. 

mspintor. airlined hood. or wll.contalnrd bmathing rppantur 
Nitrk acid isan oriduer and should ROI come In m t a d  with 
artridges a d  crnnistcn that contain oddluble matcdalr. such 
u acthnied chamul. 

SLla Rotcctloo: 
W a r  imprniau pmtec~k rlothin) including bmu, d-8, lab 
coat, a p m  or mnmlb IO p m n t  rkln contact . 

* .ey* m t ~ l o o :  
uu h n k r l  u i e q  ud/o~ ru# rm r h u i  -~WS 

splashing ir paribk.mtrc, knm rku# la( k *OCI when 
d n g  4 t h  thir matecirL 
qukkdmnch facilities in mrk a d .  

Mairuln q wrll tornlain a d  
1' 

7- 

Keep in a tightly ckud mtaimr, M o d  i* a d, 
dry, nnt ibtd  a m .  Pcotect frwn phplul damar id d i m  
sunlight. I d a i r  from inannptibk aubs(.ncu. ?cotat lnnn 
moiltun. 



Wlallinckrodt Mallinckmlt pmsi.lca the information umIrind herein in y d  kith but 
makes no rcprarcntaibn u to ita comprehenaivcneu or recurry. 
Individudlt rcceivinw thir inlormation mart exercise Weir Indewdent 

. hldlnrkrodt mrka M rrpraratrtknr. w ranrnlla. ek war rr 
Implltd. .(mrrchmnlablltly. filncrr fw padkutar purpoor wtth rU)ctl ID 

lhr lnlormrllon set forth hcrrla or to the product lo rhkh tho Inrormatba - -. 
judgment in dcterm%ng i t a  rypropriatenrr lor a particular purpow. rclcrs. Accordingly. Llallinckrodt *I11 no4 be raponslblr for damaga 

rauillng lrom u r  .tar rrllrncr upoa thlr Inrormrllon. 

hldlinckrodl. lnc.. Science Products Dwision. r.0. Bor Ct. Puis. KY M6I. 

&kiterial Safety Data 
Emergency Phone Number: 314-982-5000 

Synonymr: Oil of Vitcibl 

Form.rla CAS No.: 7-93-9 

Molecular Weight: 98.07 

Chemical Formula: HZSOI 

Hunlou, Inpcdicnts: Not applicable. 

p RECAUnONA RY W S U R E S  

CAUSE smu BURUS TU AU. BODY nsssut MAY BC FATAL 
It SwAWwLn HAlLwnn II 1-0. I . IUUTION m y  
CIUSL LUNG DAMACL 

Do no( FI in eyu. on sun, or on clothins 
Do no( brulhe mist. 
Keep conlaincr cloud. 
Use only with adquatc nntilrtion. 
Wuh thoroughly alter handling. 
l h i s  substance ir classified as a POISON under the Federal Caustic 
Poison Act. 

DMCCU CORROSIVE UQWD AUD M I S  

EMERGENCY /FI RS'T AID 

In all CLICI call a physician. In case d contact, lmmcdirtcly 
flush [kin or e m  4 t h  d c n h  d water for at least Ll minuter. 

SECTION1 P hrslcel Data 

Appcanncc: Colorla, oily liquid. 

Odor: odortur. 

Solubility Infinite @) WC 

Boiling Point: ea. 3WC (SWF) 
Melting Point: ea. -14'C (6.0. 

Specific Gnviw 1.84 
Vapor Density (Air - 1): < 0.3 @ 2S'C (Tn 
Vapor P m u s  (mm Hg): 1 @ 1WC (ZSWF). 

. Evrpontion Rate: No information found. 

m N 2  Firerod Eg&uloa lafonnatlqq 

SECllON 3 Rcactlrltr D U  

Stablllty 
Stable under ordinary condition# of wc and rlonge. 

l iawrdour  Dtcomposltloo Products 
Todc fumu of oxides of sulfur. Will r u c t  with water or stum 
lo p d u c c  lode and comvivr furnu Ruar with ucbonaler IO 
generate arbor diodde gu, and sith cyanider and sulfidu 10 
form poilonow hydrogen cyanide and h f l v n  sulfide 
NpCahrclY. 

Hazardous Polymcrlutloa: 
. Will not caw. 

Incompatlbllltlcu 

oddu a d  hvlridu. stfong oddWng and redudng aFnu and 

Flrt: 
Not combustible, but substance is a rtrorg oxidizer and IU h u t  buy mrleriJ rcerylidu, 
of reaction dth redudng agents or combustiblu may uw 
Ignition. Rucu with ma t  metals rcleulng flammable, 
polentially e r p l o t h  hydmgen pr 

Explodon: I 

bot combwtiblc. but substance b a strong oxidizer and ilr h u t  
of reaction with reducing agenu or combwtiblu may UUSQ 

imition. 

many other k n k - s u b s U k .  . 

Info- 

~i~~ rad 
nnnkulilc, Iritty-lilter or o:hcr inert abrorknt. Covrr 
mill with sodium bicarbonale or sodm asb and m k  aun-up 

oc rpilld 4th dia, 

-c-- -- 
In the M n t  of a fie, wear full proteak clothing and 
MOSH-app-d crlfcon,rined b-thing rppnlu with full 
facepiece opnted in the pressure demand or other posi th  
prruurc mode. 

Reprublo Quantly (RQ) (WA/aRcu)  : h. 

Ensure compliance vilh 1-1, SUII and fedenl W p l l l b n r  

If wllowtd, DO NO? INdUCE VOMmNGl O h  large quantitiu of 
mer. N m r  g h  anphing by mouth lo an unconscious person. I f  
inhaled, IcmQve to fresh air. If not breathing, 
respintion. If breathing i s  difficult. give oxygen. 
SEE SECnON 5. 

afl i f ic ial  

DOT Hazard C1.u: Conosivo Material 

NFPA Rallngs: Health: 3 F&mmabiliw 0 Reac~ivig 2 Other: water re rc th  

Effective D8te: 10-21-86 Supersedes 09-05-85 SULFURIC ACID 96% 



EIfcctive Dale: 10-21-86 Supersedes 09-OS85 SULFURIC ACID 96% 

lnhalrtlonr 
Inhalation produces damagtng cClenr oa the mucous mcmbnncs and 
upper nylinlor) Im. May CIUW lung edema. Spplonu may 
Include Idtatbn d the w e  and thrort, and labored bnalhlng. 

I n p r t k r  1 
Conusivc. s*nlkwln# o r  cauu ynn b u m  d the w t h ,  
Ihmrt, and uocmch, kdhg to death Qr c a w  mre thml, 
vomiting, dirnhca. 

Skin Cadad: 
Conahn. Symplonis d rednew pin, and lcvclc bum can occur. 

Eye Contach 
ConOriw. Splashes can cause blurred *ion, rcdncrr. p i n  and 
wvcn l h u e  burr. 

Chronk Exposurer 
&ng-tem rrporvn IO m h  ot vaporr m y  CIUIC damage lo teclh. 

Amrrvrllon of Pn-erlrtlng Conditlonrr 
? e m  4 t h  predsting tkln dlsordrn or e p  pmblem or 
impaired msplralory lunctioa may br nom swcptlble lo the 
effects d the subslaRcr. 

InIinInt Ion: 
Re- lo fresh air. If no! bmlhing, give a r t i k i a l  
nsplntion. If breathing Is diMcult, &in omen. all a 
physician. 

Ingertlonr 
I f  mllowcd, DO No7 lnducc vomiting. O b  large quanliliu 
d water or milk U milrbk.  a l l  a phpklan immediately. 
Ncvtr glve anything by mouth lo an unmnsdow p o r n .  

Sun hporum 
In CBIC d eontacl, lmmcdlatciy flush skin 4th plenty of water 
lor a i  kar t  IS mlnula while relnovin8 mntamlnatcd dothing 
B n d  shou. 8 phyrkirn 

Eye Expnrun: 
Wash eyes with pknty d n t e r  lor al  kasl IS minutes, llnlng 
lower and upper eyelids occwbnally. Oca mcdhl  rtknliom 
lmmedlalely. 

. 
, 

Ventilation System: 
A syrlcm of local and/or pnenl  erhrurt LC nconimcndcd to keep 
employee c r p o r u ~ ~  b e l a  thr A l h e  w u r e  Umlts. Lorn1 
rrhaurl nnrilatbn b genenlly pnfemd because i t  can control 
the emissions of the conlaminan1 at i t s  source. preventing 
dispcnh ol it into the gcncnl work a m .  Please refer io the 
ACOlll document, 'Indusldrl Ventilalkm, A Manual d 
Recommended Pnaiccro, mosl men1 edition, lor details. 

Personal Rcsplnton: (NIOSH ~pprovci)  
If Ik ?LV b ercrrdcd a lrll Impkca chrmkat cartrldga 
respinlor may k *wn. In geneml, up to 100 tlmea the TLV or the 
madmum WI concrnlnlbn spedfkd by the rrrpinlor supplkr, 

mapinlor or alrlincd hood may be *om. 

Slrln Protwtlonr 
Wear impendous prolcclk clothing, including boots. &kycs, lab 
coli, apron or covcnlls lo prevent skin contacl. 

Eye Protrcllonr 
Use h m k d  mkty pukr B I ~ / W  a full lace rhkld w b c n  

* splmhing L pwibk.Coatlc( kuu should lo( br worn when 
working whh thb mtrcirl 
qukkdnwh lrcilitkr In work area. 

'whkhcnr h ku. Altemalivdy, a supplied air lull lrccplcce 

Matnth eye wash fountria rad 

7- 

%on h a Coot, dfy, wntiktcd stongo ana  4 t h  KY 
mislant lloon and good dnlnqe. Fmlcct from physical damage. 
Keep out d dinel ruali&hl and amy fron heal, wler, and 
incompatibk mr~criak Do no( wuh OUI ronlalncr and use it lor 
other pu'pow. When diluting, rhy dd Iha u Y  to water, never 
edd n l c r  lo Ihc add. 

.- 

. 

(li 



The in f  ocniation i n  t h i s  shee t  appl  i e s  t o  workplace exposur e r csul  t i n g  f ram pr oce s s i n q  , 
manufaaur inq ,  s t o r i n q  or handling and is not  des igned f o r  t h e  popula t ron  a t  l a r g e .  
g e n e r a l i z a t i o n  beyond occupat ional  exposures should not be made. 
p r a c t i c e  is t o  mainta in  concen t r a t ions  of all c h a i c a l r  a t  l e v e l s  as lou as is p r a c t i c a l .  

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

Dichloromethaner Methylene d i c h l o r i d e ;  CAS 75-09-2. 

Z v ! z ! l :  S o l & e s t i n e ,  Aerothene M, Norkotel ,  Somethine, I U O  and o t h e r s .  

w: The l i q u i d  is used as a s o l v e n t r  deq reas inq  and Cleaning f l u i d ,  . aerosol  
p r o p e l l a n t ,  a n e s t h e t i c  and r e f r i g e r a n t ,  
foams, i n  t h e  process of d e c a f f e i n a t i n q  c o f f e e  and e x t r a c t i o n  of sp i ces .  

Also used i n  p a i n t  removers, blowing a g e n t s  in  - 
-: Clear, colorless l i qu id .  
U: Sweetish ( l i k e  chloroform or e t h e r ) .  : 214 ppn. 

llchavior&u: Slight ly  soluble (1.52 g/lOO g w a t e r ) ,  raua inder  v i 1 1  s ink .  

hraaaratipp: t i qu fd  evapora tes  rapid1 y .  

-: Average 8 hour exposure l i m i t  -- 500 p p .  

: Reduce exposure t o  t h e  lowest  f e a s i b l e  l e v e l .  

-: Average 8 hour exposure -- 100 ppo. 
(Proposed f o r  change i n  1988: 50 ppnl.  

W :  Methylene c h l o r i d e  is changed t o  carbon monoxide i n  t h e  human body. T h i s  is a 
p r t i c u l a r l y  hazardous cond i t ion  for  t hose  vho have a h i s t o r y  of h e a r t  c rouble  oc those 

-who are  a l s o  exposed t o  carbon monoxide. Set carbon monoxide f a c t  shee t .  These perscns 
should take e x t r a  precaut ions ,  

Iahalatian: Leve l s  of 300-700 ppn Loc 3-5 hours has caused s l i g h t  loss of muscle c o n t r o l  
* and coord ina t ion .  Effects of b g h e c  c o n c e n t r a t i o n s  inc lude .  s tupor  8 d i z z i n e s s ,  ch r sc  p i n ,  

arm and l a g  p a i n s r  l o s s  of f e e l i n g r  l o s s  of a p p e t i t e ,  hot f l a s h e s  and death .  

Srint Hay be i r r i t a t i n g  i f  confined on t h e  s k i n  by g loves  o r  c l o t h i n g .  Hay be absorbed 
Slowly through t h e  s k i n  t o  cause symptoms l i s t e d  under inhaulation. 

ereJ: 
JmssU2n: Accidenta l  i n g e s t i o n  of p a i n t  removers con ta in ing  methylene c h l o r i d e  as  the 

Freaence of blood i n  t h e  u r i n e ,  and unconsciousness.  

my cause  pain,  i c r i t a t i c n  and burns, 

i n g r e d i e n t  have r epor t ed ly  caused headache, nausea, vomicing,. v i s u a l  d i r t u r t a n c e ,  

Lanas-2: 
Same sympcol l l s  as above, Prolonqed exposure can cause chanqco in blood, hallucinations ana 
decreased  response t o  v i s u a l  and a u d i t o r y  s t i m u l a t i o n .  Some lonq term axposures  have also 
resulted in &ma98 t o  t h e  l i v e r .  Post of t h e  effects vill d i sappea r  a f t e r  exposure 
stops. 
d e l a c t a  Ln chickens.  
cause tumors i n  mice and r a t s .  
i n  humans i s  no t  known. 

Methylene c h l o r i d e  caused g e n e t i c  e f f e c t s  i n  c e r t a i n  b a c t e r i a  and caused b i r t h  
In  labocatocy s tud ies r  methylene c h l o r i d e  has a l s o  been shovn t o  

Whether methylene c h l o r i d e  c u e s  b i r t h  d e f e c t s  or tumors 

*Qtepared by t h e  Bureau of Toxic Substance Asiessrnent, new York S t a t e  Deparrnene OC Health. 
For an exp lana t ion  of t h e  teems and abbrev iac ions  used, see 'Toxic S u t e c a n c e s :  How Toxic i r  
T O X I C '  a v a i l a b l e  from the tlCU York Sta t e  Departleent of Health. 



-: R e w e  pmrron t o  fresh air .  Give a r t i f i c i a l  teapiration or oryqen i f  breathing 

m: 
pw: Waah with water for a t  least  15 &Utes. 

m: - & I .  Seek medical a t t en t ion .  

bu rtoppd. S e e k  m e d i c 8 1  a t t e n t i o n  irwdiately. 

a t t e n t i o n  if necessary. 
Wash w i t h  l a rge  u o u n t r  of soap and water t o r  a t  1e8st 5 minutes. 

Seek m e d i a l . a t t e n t i o n .  

Seck medical 

f-0 o- : Gastric lavage with 30% sodim bic8rborute. Prompt hanodialysis if blood 
m e t h n o l  l e v e l  is above 50 q / d l  or if there is evidence of  acidosis. Provide rout ine  
support ive  measures and lOOa oxygen u n t i l  t h e  arboxyhaoqlobin l e v e l  is s a t i s f a c t o r y  
[less than 101 in an otherwise bealtby prtieat). 

-: Considered aoa-L1a88abler but uU1 burn in high toncen t ra t ions  such as near spills 
or i n  closed s p a s .  I g n i t e r  a t  624OC (1224oC). 

amuncx= 
-q t o  Aopid: Avoid heat; decomposes t o  highly pofsonous g8ses [phosgene). 

-* to hypid: Avoid can tac t  wi tb  l l k 8 l i  m a s  ( e u r p l e t  Sodium 0; potassim); s u c h  
c o l ~ u c t  may c a u s e  an explosion. nethylene chloride w i l l  corrode l ron,  stainless s t e e l  and 
c o p p . ~ ,  e spec ia l ly  a t  high temperatures and if t h e  metals are w e t .  Can is iapcrvious aTd 
r e s i s t a n t  t o  methylene chloride.  Improper @over or c lo th ing  can prcver.t evaporation 
promote skin  contact. cbrck w i t h  mnuf8ceurer’r  r p e e i f i ~ a t i o n  or your supervisor.  

-v L Ea m: de- use a sel f- contained breathicq apparatus  w i t h  
a f u l l  facepiece o p r a t e d  i n  a s i t i v e  pressure rode or a UmbiMtiOn Type C suppl ied- air  
r esp i ra to r  with an auxi l i a ry  & c o n t a i n e d  breathing apparatus,  both with a f u l l  
facepiece  and operated In a p o s i t i v e  pee is impervious and r e s i s t a n t  t o  methylene 
chlocide .  Improper glover or clothing a n  prevent maporatten and prolnote sk in  contact .  
Check w i t h  manufacturer’s s p e i f i a t i o n  or your supervisoc. 

0 0  : -Adctcetablclcvcla use  a sel f- conta ined breathing apparatus  w i t h  
a f u l l  facepiece operated i n  a pos i t ive  pressure mode oc a combination “yp~ C supplied-ai: 
r e s p i r a t o r  w i t h  an a u x i l i a r y  self- contained b re i th ing  a p p r a t u s ,  b o t h  w i t h  a f u l l  
facepiece  and operated in a pos i t ive  pressure mode. 

U s e  a self-contained breathing apparatus w i th  a full facepiece operated i n  a pos i t ive  
pr easur e mode. 

For q g , z ~ ~  use  a gas mask w i t h  an 
organ ic  vapor c a n i s t e r  or an escape sclf-conkained breathing apparatus.  - 

G e t  a11 workers out of t h e  s p i l l  area. Rcrove all sources of combustion. Vent i l a te  the  
area. If you must en te r  the area,  wear protect ive  c lo th ing  and e q u i p e n t .  Since methylene 
chloride is  crrremely v o l a t i l e ,  most w i l l  evrparate. For f i r j r l  d i sposa l  contact  your teSicnrl  
o f f i c e  of the  N e u  Yock S t a t e  Departrent of Cnvironmental Conservation. 

For more informations 
Contact the I n d u a t r i l l  Hygienist or Safety Officer a t  your workr i te  o r  t h e  h’cw l o c k  S t a t e  
Oeprrtment of Health, Bureau of Toxic Substance Assessment, 2 University Place, Albany, 
New York 12203. 



Version 3 Cbedul Pact Sheet* 

( H e H  

Tho in forna t ion  i n  t h i s  shee t  a p p l i e s  t o  workplace exposure r e s u l t i n g  from processanqr 
mnufactucinq,  s t o r i n g  or handling and is not derrgned for  t h e  populat ion a t  large.  
gene ra l i z a t i on  beyond occupational exposures should not be made. 
practic.  is t o  maintain concencrar ions of rL1 chemicals a t  l e v e l s  as low a s  is p r a c u c a l .  

- 1  w: Lead, CM 7139-92-1: l e a d  Carbonate, CAS 598-63-0;  l e a d  ch lo r ide ,  
U S  1158-95-4; lead monoxide, C&S 1317-36-8; l ead  rrrlfide, CkS 1314-87-0; and ochers.  

v: C.I. Piqmene'?letal 4 ,  C.I. 77S7Sr Lead f lake.  Whole l e ad ,  U t h a r q e  and o thers .  

w: Tank l i n i n g s ,  piping and otbcr chemical r e a a i o n  e q u i p a n t ;  petroleum re f in ing ;  
manufacture of gaso l ine  add i t i ve s ;  pigments f o r  paint ;  r to raqe  b a r t e r i e s ,  so lde r  and 
f u r i b l e  a l l oys ;  r a d i a t i o n  shielding.  and others .  

Any 
t h e  best mdust r ra l .  hygrtne 

- 

- 
-: B l u i s h  v h i t e  t o  s i l v e q  grey s o l i d  ( lead metal). 

a: lone. 

BchaviarinWater: Insoluble .  

-a 

-: 

Averago 8 hour exposure -- 0.05 m q / d  ( l e a d ) .  
. .  Average 10 hour day or 4 0  hour week exposure -- 0 . 1  mq/m3 ( l e a d ) .  

: Averaqe 8 hour exposure -- 0.15 m q / d  ( l e a d ) .  

. PlpTZ: Blood-lead level, i s  a good ind i ca to r  of t o t a l  lead exposure. Current  OSHA requ1a:ions 
r q u i c e  that i f  an individual  has a blood-lead l eve l  greater than or equal t o  .Os0 @q l e l c  
per  100 m l .  blood, h e  or she musf be removed from all exposures t c  l ead  and cannot cecucn 
t o  t he  exporuce environment u n t i l  t h e  blood l e v e l  f a l l s  t o  . O J O  mg l e a d  per 1 0 0  ml. blood 
or le... 

- 

-: 

:-: 
eventual ly reachinq a poin t  vhere symptoms and d i s a b i l i t y  occur. Lead dust c a r r i e d  home 
on contaminated c lo th ing  can result  i n  exposure and syaproms i n  ocher f a m i l y  members. 
Standards only pro tec t  f o r  i n h a l a t i o n  exposure. Extra precaut ions  should be taken i f  S k i h  
exposure also occurs.  

tnhat: The e f f e c t s  of exposure t o  fumes and dus t s  of inorganic l e ad  may not dcveloF 
quickly. Symptums say include decreased physical  f i t n e s s r l  f a t i que ,  s l e e p  d is turbance  
headache, aching bones, and muscles, cons t ipa t ion ,  tbdominal pa in s  and deer eased 
appetite. These e f f e c t s  a c e  reported t o  be r eve r s ib l e  i f  exposure ceases. Xnhalacioil OC 
large amoun'ts of lead may lead  t o  se i zu re s ,  coma and oeach. 

Lehd i s  a cumulative poison. Increasing amounts c a n  bu i l d  up i n  t h e  body 

w: b y  Cause i r r i t i a t i o n .  

&M: Hay cause i r r i t a t i o n .  

- 1  See e f f e c t s  l i s t e d  for  inha la t ion .  Inges t ion  of la r5c  amuncs  of l r a d  aay 
l ead  t o  se izures ,  coma and death. 

-: 
Lead can accumulate i n  t h e  body over a period of time. 
lower l e v e l s  a n  cerult i n  a bui ld  up of l ead  i n  t h e  body and more severe  symptaas. 
may include anemia. pale sk in ,  a b l u e  l i n a  a t  t h e  qum margin, decreased handqr lp  
rfcenqth,  abdominal pain, severe c o n s i p a t i o n ,  nausea, vomiting. and p a r a l y s i s  of t he  
wrist j o i n t .  
is affected.  u s u a l l y  due t o  very hiqh exposures, t h e  r e su l t i nq  e f f e c t s  i n c l u d e  severe 
headache, convulsions, coma, de l i r i um and .death. 
not always complete. 
Continuous exposure can r e s u l t  i n  decreased f e r t i l i t y .  
P t e c t  before prepnancy can i nc rea se  t he  chancer of a i s c a r r r r S e  or b i r t h  oe fec t t .  
Exposure of t he  mother dur icq  pcesnancy can cause b i r t h  ciefcctr. 

Therefore,  lonq term exposures t o  
These 

Prolonged exposure may also resulc  i n  kidney damaqe. If t he  netvouS syttem 

In non-fatal cases, recovery it slow and 
Alcohol i nqes t i on  and physical exe r t i on  may brir.9 on synptoms. 

Elevated lead  exposure of r r t h e r  

*Pref.rriJ by t he  Bureau of Toxic Substance Assessment, New York S t a t e  Departlrenc of 8ea l th .  
For an explanation o f  the  terms and abb rev i a t i ons  used, see "POXAC Substances: How Toxic is 
Toxic. ava i l ab l e  from t he  Nev York St sce  Departmrnc of Health. 



-: nove person t o  fresh a i r .  Give artif icial  resp i ra to l l  u needed. Get .did 

m: 
a t t e n t i o n  i r r d i a t e l y .  

wash area v i t h  p len ty  of soap and w a t e r .  laore q contaminated e lo th iaq .  

wt Rinse eyes v i t h  p len ty  o f  v8ter fo r  1s darrtes. Seek m d i c r l  a t ten t ron .  if necessary. 

-: If p t s o n  is conscious. give  vater. Seek medical a t ten t ion .  

m- '4 : Y h o l e  blood lead lcrds. clrc?~lating pbs=r/erythroyte lead concent ra t ion  
rati=ALA, and erythrocyte protoporphyrin f l u o r e r a n t  cfcroscom nay all be useful  
in m n i t o r i n q  or as se s s ing  lead expomare. Chelat ing agen t s  such u edeta te  disodium 
crlcitn and penic i l lamine  are generally useful in the therapy of acute lead 
imoxif i ca t ion .  

-: Rot combustible. If exposed t o  fire, may release t o x i c  Cues or  sulfur and l e ad  

-: Use extinguisher appropr ia te  t o  burning material. When f iqh t ing  fir!. wear a 

oxides. 

self- contained beeathinq apparatus v i t b  a f u l l  facepiece and operated in pos i t rve  p re s su re  
rode. - 

-: Reacts v i o l e n t l y  v i t h  p o C U 8 i P r .  

-: LICessive heat. - 
-: 

w: Mequte  r e n t i l a t i o a ,  s inks ,  shovers and eyewash s t a t i o n s  should be 

Sto re  ia an area way t ta  heat  and keep reQ8ratr f e n  p&SSirP. 

provided. 

?ull body w r k  c lo th inq  should be vorn including bump up. or bard b a t s ,  cubD.r 91oves. 
and eye protect ion.  & p l q e e s  should rout ine ly  vash t h e i r  s k i n  thoroughly and chanqt 
c lo th inq  a t  the end of  eacb work sh i f t .  

b b :  - 0  

e F  : 
% c o n m t e . t , , , ,  appr ra tus  or m air-pu ieii9 respirator with hiqh-efficiency 

p a r t i c u l a t e  f i l t er .  LpI l e v u  0 to 1 - 2 5  mgLm 5 use a supplie+air  r e sp i r a to r  operatad 
i n  continuous flw .ode OK a povered a i  ng r e s p i r a t o r  with high e f f i c i ency  
p a r t i c u l a t e  f i l t e r s .  far lcr*t* UD r e  use any of t h e  above w i t h  a full 
f a a p i c e e .  l r v r l a  UD to 50  & use a Type C suppl ied- ai r  r e sp i r a to r  opcated i n  a 
pos i t i ve  pressure rode. u l o c ' l .  up ta 100 lpoLD 3 u s e  a Type C supplied- air respr racor  
with a f u l l  facepiece operaced in  a pos i t i ve  pressure mode. r c l t _ l r r a l s  er- 
Ulumfm' in w* of use a se l f- conta ined  b r e a c h r p  appararus 
v i t b  f u l l  f a c e p i e o  operated i n  a p o s i t i v c p r e r s u r e  .ode or a combination Type C 
supplied- air  r e sp i r a to r  w i t h  an auxiliary self-contained breathinq a p p r a t u s .  bo th  v i t h  a 

w uae a r e sp i r a to r  v i t b  hiqb-eff iciency p a r t i c u l a t e  f i l t e r s  or  an escape self-contained 
breatbinq apparatus. 

Its coqpounds are  present.  

P a r e l *  uu to a - s  .& uae a suppliwj-air  r e sp i r a to r ,  a 

f u l l  Lacepiece and o p c a t e d  i n  a pos i t i ve  pcessure mde. far -s 0 a c 

-8 lo eat ing.  drinking. or smoking ia areas vhere tbe dus ts  or fumes of lead or 

G e t  all w r k c r r  out ol s p i l l  area. 
CeSPiratOcS. 
If sp i l l  is in  -der fom. V~CUII. vhenever poss ib le  t o  avoid r a i s i n g  dust  by sweeping or 
blwinq .  
H W  l ock  State Department of  Cnviro.uental Conse t taaon .  

tor  more in fo t ra t ion :  

?u t  on necessary pco tec t ive  e q u i p e n t  including 
If s p i l l -  is a ro lu t ion  Cover v i t h  absorbent and shovel into s u i t a b l e  conta iner .  

Place in  s u i t a b l e  containet .  for final disposal contaez your r r g i o w  o f f i c e  of t h e  

Contact t h e  Indus t r i a l  Hyqienlst or Safe ty  Officer a t  your vo rks i t e  or t h e  Nev York State 
Dep.rtrent of Health. bureau of Toxic Substance Aasersaent. 2 Oniverriry Place, Albany, 
New rock 12203. 
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Chemical Pact Sheet. 

t h e  in fo rma t ion ' i n  t h i s  sheet a p p l i e s  t o  workplace exposure r e s u l t i n q  f tom process ing ,  
olrnufacturinq, storrap or b n d l i n q  and is not desiqned for t he  popula t ion  ac l acqe .  Any 
j e n e r a l i r a t i o n  beyond occupational  exposures should not be made. The b e s t  rndus t r aa l  hyqlene 
p r a a i c e  is t o  maintain concent ra t ions  of U l  c h a i u l s  ac lwclr  as low as AS p c a c = a u l .  

v~ameat Eydtargyrum; a s  7439-976. 

rradc~amcat Quicks i lver  , l i q u i d  s i l v e r  and o thers .  

m: Used i n  t h e  manufacture of s c i e n t i f i c  instruments. i n  electrical cquipnent ,  synchecac s i l k ,  
s 0 1 d e r ~  e l e c t r o l y t i c  processes,  metal platingr turninq, dyeinq, t e x t i l e s ,  photoqraphy, 
pbotoenqraving, p a i n t s  and pigments. 

-: A silvery-white, heavy liquid. 

a: Odorless .  

B c h a v - 4 :  Does not mix. will sink. 

. 

-: Slow, but wen a t  room t ~ ~ p a r a t u r e ,  may evaporace t o  -use symptoms as l i s t e d  under 
inhala ti on. 

-li 
6 5 ~ ~ :  0.1 mq/mJ. 

-: 

-: 

-: 

Average 8 hour exposure -0 0.0s m q / m 3 .  

AvesAqr 8 b u r  exposure 0- 0.05 mq/n3. 

w: 
such as shyness, insomnia, anxiecy and l o s s  of aFpeeice. 
hour i )  MY u u w  headache, s a l i v a t i o n ,  metallic tasce ,  ch i l l s ,  cough, tevec,  C C ~ ~ Q C S ~  abdomical 
crampa, d ia r rhea ,  M U S I b r  vomitinq, t i g h t n e s s  i n  che chest, d i f f i c u l t  breaching, t ac i sue ,  Luiic; 
i r r i t a t i o n  and possible lung t i s s u e  damage. 
and may l a s t  a week. Urqe doses may r e s u l t  i n  f l u - l i k e  syyaptomsr which ,  i n  Sevece u s e s ,  cay 
resul t  i n  dea th  due t o  pneumonia, 

g L i D r  
u n  result  i n  symptoms l i s t e d  above. 

w: Can cause eye i r r i t a t i o n .  

m: General ly does not  p'roduce ill e f fec t s .  - . 1 

fxporure t o  levels below 1 m q / d  has been shown t o  produce n o n s p k f i c  symptocrs 
A t  hrqher l e v e l s  (1-3 mq/IeJ fo r  1-5 

Symptoms may begin s e v e r a l  hours aCcec exposure 

Can be absorbed through t h e  skin. nay cause t r r i t a t i c n .  ' Prolonged Contacx v ich  skin 

LpDe-: 
b r c u r y  accumulates i n  t h e  b r a i n  qu ick ly  dur ing  exFosure b u t  i s  r e l eased  L r o ~  t h e  b r a i n  very 
Slowly. 
kiCneys may also be damaged by oercury accurnulation. 

It  nay cauae headache, d i zz ines s ,  r e s t l e s s n e s s ,  i r r i t a b i l i t y ,  deepness, t remors ,  d e f e c t i v e  
muscle contro l ,  increased s a l i v a t i o n ,  loose t e e t h ,  irricstacn of t h e  sums u i c h  a b l u e  l i c e  
between t e r c h  and gums, loss or a p p e t i t e ,  nausea, v o m i t i n q ,  d i a r r h e a ,  l i v e r  Camaqe, ctranqes i n  
u r i n e ,  r a i s e d  red aceas and blisrets of sk in ,  impaired memory and p o s s i b l e  pecmanenr b r a i n  
damage. 

Frcqurncy af complaints and s e v e r i t y  of symptoms increase v i t h  l e v e l s  of exposure, amst cocatlj. 
above 0.1 m q / d .  
recommended liaits due t o  t h e  accumulation of mercury over lonq term axFosure. 

Thio will result i n  a build-up i n  b ra in  tissue over a lonq tame. The l r v e r  and 

Rouever, many o f  t hese  sy~pcomr have been repor ted  a t  levels below 

* .Prepared by t h e  Burrau o f  Tox ic  Substance Aaaensmcnc, Hew Yock State  Deprunen t  of Health. 
*XplaMtaOn o f  t h e  terms and abbrev ia t ions  used, see T o x i c  Substances: l o w  Toxic is Toxic. 
a v a i l a b l e  from t h e  New -York Stare Departlcent o r  Healch. 

Far ar. 

e. 



e percurv ( r e t a l l  

Inhll8tion:  G e t  t o  Fresh air. Clve a r t i f i c i a l  resp i ra t ion  i f  breathing has stopped. Give oxyqc 

-8 Remove anp l fqufd smked clothing.  Wash .ffrctd are8 w i t h  sorp and water. G e t  medical 

-8 

-: Seek medical at tent ion.  

it breathinq i s  d i f f i c u l t .  Keep w a r n  and a t  rest. 

a t t e n t i o n  i i .nueasacy .  

Co-act lenses should no+ k w r a  when votking with tbir u t e r i a l .  

Get a d i d  a t t e n t i o n  immediately. 

Imaediatefy wsh ye8 w i t h  large mount8 of water. G e t  m e d i d  a t t e n t i o n  i m e d i a t e l y .  

ea -: Gastric lavage w i t h  S% s o l u t i o n  of r o d i u  forrrldehydc rulfpralate or 2-St 
sogution of rodiua biurbonafe. Adainfrr8r W ( d i m r c l p r d )  i n t r u u s c ~ a r l y  as a l o t  Solu t r  
i n  o i l .  Urine mercury determination m y  be u u f u l  as an index of absorption. . -- 

w: lot Llammahle. 
v 

e t a  hypid: Reacts with nitrates. cblora tes ,  ho t  s u l f u r i c  acid,  .mmonia g8s8 acetylenes ,  
alkalies and dry bromine, 

!inbrla+fon, 
to k d d :  Beat w i t 1  s p e d  up t h e  rate of evaporation. increasing r i s k  due t o  

Provide separate s torage f o r  work and strmt clothes.  
mercury or b e  n a c b  and spas.  

Flooring 8 h o d d  not ab le  t o  absorb -- ntrals): Wcr 

w i l l  not readi ly  absorb mercury. ALso wear pro tec t ive  shoes. or shoe coversr  rubber gloves cr  
goggles if there i s  any danger of splashing, clothing.  shoes. 91-as and Qoqales should be 
Changed or washed da i l y .  

self- contained brerthinq a p p a r a t w  or a chemical a r t r i d  res i r a t o r  v i t h  u r t r i d q e a  providir. 
p ro tec t ion  agains t  mercury vapors, 
op.raecd in  continuous-flow mode or a powered a i r - fu r i fy ing  resp i ra to r  providinq protect ion 
against acrcury vapors. Far lgxsb UD to use any of t h e  above w i t h  a Cull 
f a a p i e c e  or a 9 s  mask w i t h  a a n i r t e r  p o v i d i n g  p t a t e c t i o n  agaifist mercury vapors. 

h a a in i r r t r  of seams. no p l e a t s  or suffs .  made f r a  a aaterrr l  thac  

t rundrr ing should be provided by'the employer. 

: far I r v  -1 q P O  O - s  -3 use a rupplipd-air r e s p i r a t o r ,  a 

-Y& use a supplie+air  r e sp i ra to r  

fpr 



Chmical Fact  Sheet. Version 1. 

e informat ion i n  t h i s  shee t  a p p l i e s  t o  workplace ex osure r e s u l t i n g  from QrOCeSSinq, 
.,aufaczurinq, s t o r i n g  or handlmg and 1s not  desa& f o r  t h e  populatzon a t  l a r g e .  
g e n e r a l i z a t i o n  beyond o c c u m t i o n a l  exposures should not be made. 
giene practicr l a  t o  maintain concen t ra t ions  of all c h a n i c a l r  a t  l e v e l 5  as low as is prac- 
tical. 

Any 
The best i n d u s t r i a l  hy- 

v: f4rthylbenzene, methylbenzol, phenylnrethane, toluol; CM 108-88-3. 

' I r a d r ~ a m c s ;  nethacfda,  A n t i s d  I and others.  

Used in the manufacture of benzoic ac id ,  banzaldchydc, exp los ives ,  dyes and 
adhesives.  

-: Qear, c o l o r l e a s  l i q u i d ,  

pdpr: Strong,  p leasant .  

& h u s ~ f n _ k t a t r r :  Only a very small amount v i 1 1  mix, t h e  rest vi11 f loa t .  

w: Liquid evaporates  very s louly.  

-: Average 8 hour exposure l i m i t  0- 200 p p .  

: Average 8 hour erposure  2- 100 p p .  

l L C E r a R c c a m m c n d e d :  Average 8 hour exposure 0- 100 p p .  

' tnh~latiant 100. erposure  can cause' df rz iness ,  drowsiness and ha l luc ina t ions .  100-200 
.. p p  can cause depression.  200-500 p p  can cause headaches, nausea, loss '  of a p p t t i t e ,  loss . O f  energy, loss of coordinat ion and coma. In a d d i t i o n  t o  t h e  above, death  has  r e s u l t e d  

From exposure t o  10,000 p p  for an unknown time. 

w: Can cause  dryness  and i r r i t a t i o n .  Absorption may c a u s e  05 inc rease  t h e  s e v e r i t y  of 
symptoms listed above. 

eyW: Can c a u s e  i r r i t a t i o n  a t  300 ppo. 

-: Can Cause a burnfnq sensa t ion  i n  t h e  mouth and a p n a c h ,  upper abdominal pain,  
cough, hoarseness,  headache, nausea, loss of a p p e t i t e )  loss of energy, l o s s  of 
coord ina t ion  and coma. 

Lovels below 200 p p h a y  produce headache, t i r e d n e s s  And nausea. 
symptoms may inc lude  insomnia, i r r i t a b i l i t y ,  d izz iness ,  some l o s s  of memory, loss oi 
a p p e t i t e ,  a f e e l i n g  of drunkenass and d i s t u r b e d  menstruation. 
causa h e a r t  p a l e a t a t i o n s  and loss of  coordination.  Blood e f f e c r r  and anemia have been 
repor ted  but  a t e  probably dum t o  contamination by benzene. nos= of these e f f e c t s  are 
believed t o  go away vhen orposure  s tops .  

From 200 t o  750 ppm 

Levels up t? 1 , 5 0 0  ppn may 

Prepared by the B u r e 8 U  of 
For an explanation of the 
Toxic' avai lable froa the 

Tox ic  Substance Assessment , Nev Yor k S t a t e  Dcpa rtment of Seal  t h .  
terms and abbrev ia t ions  used, see 'Toric Suhstances: Bov Toxic i s  
New York S t a t e  Department o f  Health. 



-: G e t  p r 8 o n  t o  fresh a ir  Keep w a r n  and quiet .  Give a r t i f f c i a  resp i ra t ion ,  if 

-8 

-8 

m a s = - .  Seek medial at tent ion,  Lf nearaary. 

a t  l e a s t  I minutes. Seek medical a t t en t ion ,  if  necesrrq,. 

8tt ention. 

Trlre off elo+hing soaked w i t h  l iquid.  

Wash w i t h  l u g e  amounti of water for 8 t  l e u t  1s ainuter, 

Wash emtamhated  area with soap and wates for  

Seek immediate m e d i a l  

Do not induce rolliting. Give one or hro o m Q S  of 8 b e r a  Oil. Seek inmediate 
a t tent ion.  -: Never force  an uaconacioor person t o  drink. 

p c r  tn -: 
acid l e v e l r  above I g d l i t a r  urine. 
in  8lood. 

- q u e  t o  to luene  a t  levels grea te r  then 200 pp. may r e s u l t  i n  hippuric 
Mter elevated exp8ure .  toluene may U s 0  be detected - 

nammable l iquid.  mmes may spead a considerable dis tance and f l a s h  back. W l l l  

0pp.s L i m i t  -0 7.08. b t r  L h i t  -0 1.27%. 

i g n i t e  a t  4.4-8 IOOP.  

-a 

ht: water spay, a r b o n  dloxid., dry cbaial or S o u .  - 
- 1  to a: 
-ea UmhIt S o u r a s  of  ignition. 

Reacts violently with chlor ine8 p e t u n q a m t e  and d i c b r a a t e .  - 
score in  a standard flammable l i q u i d  storage roo1 or cabinet. Protect  conta inerr  froa 
p h y s i a l  a g e ,  

should be readi ly  available. 

If direct contact i s  l ike ly ,  wear r i t o n ,  RIA,  lsaR or polyethylene clothing. 

Organic vapor urtridqes, a supplied-air rc rp i ra tg r  , a self-contained breathinq apparatus 
O r  a povrred air- purifylag resp i ra to r  w i t b  organic vapor car t r idges ,  

use a gas m u k  with an organic vapor can i s te r ,  a supplied- air respirator with a 
fu l l  f a c m p i m ,  a self-contained bre8thing apparatus w i t h  a f u l l  facepiece or a 
SUPplid-air r* lpi ra tor  owrated in continuous flw d e .  Lnr l o c l  2 0 0 0  nmn or 

OQerated tn a po8itivc pressure d e  or a rrpc C supplied-air r esp i ra to r  w i t h  an a u x i l i a r y  
-1f-contain.d breathing appuatU88 both wi th  a f u l l  facepiece and operated i n  a p o s i t i v e  
pcessuce mode. Far 
can i s te r  or an e s u p  self- contained bteathing app.ratus. 

-: Store  outdoors or ~JI  a & t a c k  building, i f  po8sible. If indoors, 

w: U s e  i n  well-rentifatad area. &yew8sb S t 8 t i O n 8 r  s inks  and shovers 

: 

--: U x g n  ube a chemical car t r idge  resp i ra to r  with 

-el- 

we a self-contained breathing a p p r a t u s  with a full Lacepiece 

u s e  a 0.8 mask w i t h  an organic vapor 

. G e t  all workers out of  the s p i l l  area, 
Spre.d sand or other a h o r b e n t  u t e r i &  mar l i q u i d  to  absorb It. 
t a k e  t o  a 
d i s p u l  contact Yoor rcg ioml  Of rice of  the N.Y.S. Departaent of h v i r o m c n t r l  Conservation. 

for more information: 
Contact the Indus t r i a l  aygienist  or Safety Officer a t  your worksite or t he  New 'lock S t a t e  
hPC+n*nt  of H e a t h ,  Bureau o f  Toxic Substance Assessment, 2 University Place, U b n y ,  
ku York 12203. 

?ut on a resp i ra to r  and other  p ro tec t ive  c lothing.  
Shovel i n t o  buckets, 

fn the open air. W 8 . b  area of sp i l l  w i t b  aoap and water. l o r  f i n a l  
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EEuRU 
The information i n  t h i s  s h n c  a p p l i e s  Lo workplace exposure r r s a t l n q  from PrOCeSsinq, 
unufaC3ur inq r  s t o r i n q  or handl inq  and is not  desiqned for  t h e  popula t ron  a t  l r c q e .  U y  
qmnera l iza t ron  beyond occupa t iona l  exposures should not  be made. Thr best i n d u s t r i a l  hyqrene 
praerice is t o  maintain c o n c e n ~ r a t i o n s  of  3 1  chemicals a t  levels as 1- a s  is p r a c t i c a l .  

u & ? r  Benzol, phenyl hydride,  cyclohexat r iene:  CAS 71-43-2. 

w: lenrole, Benzdene ,  Carbon O i l ,  Carbon Naphtha, Mineral  Naphtha, flotoc benzol,  

m x  In the u n u f a c t u r 8  of styrule ,  phenol, detecqcntr,  o r q a n i c  chemrcals,  pesticides, 

N i t r a t i o n  k n r e n o ,  Phene, Fyrobenzol and others. 

p l u t i c a  and rerin8, rynthreie t u b e r ,  a v i a t i o n  f u e l ,  phacpAC8UtiCalSr dyes. explosLves, 
ga801iner f h ? o r s  and perfumes, p u n t s  and coatings.  Used i n  the  i n d u s r r r a r  processrnq o f  
nylon, cmrta in  food p roduc t s  and photographic chemicals. 

w 
-: Colorless l i q u i d . .  

Mnrr Strong,  p leasant .  

: S l i g h t l y  s o l u b l e ,  f l o a t s .  

Pvaaacatfanr Rapid. 

: I p p .  . 

-1 AVeKa98 8 hour 8 X Q O S U r 8  I b r t  - 1 0  PpO. 

-s l P p I .  
-: Avvrraqe 8 hour expOsUr8 limit -- 10 p p .  

J h a r t f c r a s  
- -: Ilenzenr may produce both  nesv. and blood ef fec ts .  I r r i t a t i o n  Of t h e  nose,  

throa t  and lungs may occur ( 3 , 0 0 0  pp. may be t o l e r a t e d  t o r  only 30 eo 6 U  minutes) .  
conq8r t ion  may Occur. Nerva effects may inc lude  an rxaqqe ra t rd  t e s l i n g  of wel'l-bcrnq, 
excitement,  headache, d i r z i n - s r  and s lurred swech. A t  haqh l e v e l s ,  slowed brea tn inq  an0 
dea th  may C88dt .  Death has  occurred  a t  20,000 ppn for  5 to  10 minutes, or 7 , 5 0 0  p p  f o r  
30 minutes. 

-1 I r r i t a t i o n  may occur ,  wi th  redness and b l i s t e r i n g  i f  n o t  promptly ranoved. Benzene 
is p o r l y  db8Orkd. 
e f f e c t s .  * 

Eysar nay cause  s e v e r e  i r r i t a t i o n .  

m: 
those l i s t e d  under. InhaLatron.  
and death.  t 

Lunq 

- Whole body exposure f o r  30 minuces h a  been r e p r c e d  w i t h  no h r a c n  

Kay =use i r r i t a t i o n  of mouth, throac and Stomach. Symproms a r e  simi icr  t o  
One tablespoon may cause c o l l a p s e ,  b c o n c b i t i s ,  pneumonia . 

L a n a A U r s :  

Ray U U . 0  10s. of a p p e t i t e ,  nausea ,  weight loss, Catique, muscle weakness, headache, * 
d i t r i n e s s .  nervousnes8 and i r r i t a b i l i t y .  n i l d  anemia has been reportea from exposures Of 
25 p p  f o r  several y e a r s  and 100 p p  for  3 moncns. A t  levels between 100 an0 200 ppn COC 
psiods o f  6 months, or more, SCVCC8 i r r e v e r s i b l e  blood changes and damaqe t o  l i v e r  an0 . 
h e a r t  m y  Occur. Ttrparary partid p a r a l y s i s  h a s  been reporred. 

Benzene is a known human carcinogen.  Erposurr  ha8  been l i n k e d  t o  inc reased  risk of 
several  foras Of leukemia. 
should be conducted. 

Pe r iod ic  blood t e s t s  of Occupational  Ay exposed inaavaduals  

.3rr~ar .d  by thr Bureau at  Toxic Substance Aasessaent, Nw York S t a t e  D~parcncnc of H e a l t h .  
lor  an  explanation of tbe tern. and abbrev ia t ions  used, f ee  T o x i c  Substances:  Hou Toxic is 
Toxic. a v a i l a b l r  from t h e  New York S t a t e  Department of t l e d t h .  



tekrfatiant R e m o v e  t o  f resh air. Give a r t i f i c i a l  respiration or 0q-n i f  

u: 

m r  
-: Do not t r y  to induce v a i t i n q .  Seek ~ d i ~ l  at teataoo i m e d i r c u y .  

necesur]l. Seek m e d i c a l  at tentwn.  

for a t  l e u t  Binutea. Seek m e d i a  atteatioar if necesuSy. 
l aore  roiled clotbiaq i d a t e l y .  

I r r i ga t e  eyes w i t h  water for a t  l e u t  1J riaates. 

Wash tborouphly r i t b  M p  and water 

Seek m d i a l  atfentzon. 

ea p m :  Severe exposure u y  rmqrrtre srtpportsve meuurea for PUlWrUry 
.dear. 

-: T l u u b l e .  vapor m y  spread consi&rable d i a t ~ c e  t o  a source of igni t ion 
and f l u b  back. Igni tes  a t  -UOC (120Pl. 

-4ve 0pp.r - 7.1t. b u e c  - l .J%.  

-: Carbon dioxide, dry cbait.1 or  Lou. - 
e a  - a  Contact w i t h  strong oxidizers. or iron h the presence of 

chlorine or bromine. 

-8 Exposure t o  sources of ignitioa. 

.- I ?rotect contarners aqainst  gbysid d a ~ q e .  Stocaqe 
p8ferr .d  in an o u t & ~ ~  or deucbed bailding. If storaqe is indooc, use a 
standard flammable l iquid storage room, 

v C a a c r a l , l  Use oaly r i t b  d f i d r n t  ventilation. .. 
b b  - 

.. m J :  I f  d i r e  conmet is l ike ly ,  wear prot.etive cubbrc c lou t~ng .  gloves  
and eye wggles. 

- DratcafPc: use a self-contain.d breatnang 
apparatus w i t h  a full facrpiece and o p c a t e d  a p o s i t i n  pressure mode o r  a 
combination T y p  C supplied-air respirator  w i t b  UI a u a i l r u y  sea:-conearned 
breathing apparatus. both w i t h  full facepiece and operated i n  a posi t ive 
pressure mode. D r  -) use a 9.. .UR w i t n  organic 
vapor - u n i s t e r  or an c o u p  self-contained Dreatbrng apparatus. 

I 
at rli wor~ers  o u t  of .pi11 area. 
entering spill area lo r  clean-up. Sprnd absorbent material on s p i l l ,  SV-Q u p  and 
keep contained in f iber carton t i gh t ly  sealed. t o r  final disposal.concact your 
K e 9 i O M l  office O f  the  Neu York Sta te  Departrent of hvironmentrl Consenauon.  

me on protect ive ~l0;aing and equipent when 

lor  more informations 
Contact tbe I n d u s t r i a l  aygienfst or Safe ty  Offleer  a t  your worksite or t h e  Reu 
Tort Sta t e  Dep.rtaent of Bealth. Bureau ol Toxic Suestance k s e s ~ e n t .  2 
University Place, Alb~ny, Y a  York 11103. 

. . .. 8 . r :  ..-._I. 
rr.. ...e\ ,,. 1.8 *....;re. *“....,I 



The in format ion  i n  t h i s  s h e e t  a p p l i e s  t o  workplace exposure r e s u l t i n g  from 
process ing ,  manufacturing, s t o c i n g  o r  handling and is not  designed €or  t h e  

q u l a t i o n  a t  large. Any g e n e r a l i z a t i o n  beyond occupat iona l  exposures should n o t  
de made, The bes t  i n d u s t r i a l  hygiene pcaczice is t o  main ta in  concen t r a r ions  of all 
chemicals a t  l e v e l s  as low as is p r a c t i c a l .  

Cheafcirl: Ethane t r i c h l o r i d e ;  be ta - t r ich loroe thane ;  l r 2 , 2 - t r i c h l o r o e t h a n e ;  

-: Beta-T. 

v i n y l  t r i c h l o c i d e ;  NCI-CO4579;  CAS 79-00-5. 

Ilses: As an intermediate  i n  t h e  product ion  of v i n y l i d i n e  c h l o r i d e ;  as a s o l v e n t  for 
. f a t s ,  waxes, and n a t u r a l  r e s i n s ;  and as  a component of adhesives .  

Ab#arance: Color less  l i q u i d .  

Q&g: Chloroform- like, sweet. 

Evadalratfan: Moderate. Vapors are  heavier  than a i r  and t end  t o  s ink .  

BthaviarI~ater: Only s l i g h t l y  so lub le ;  s inks .  
1 

w: Average 8 hour exposure  -- 10 p p .  

1: Average 1 0  hour day140 hour week  -- 1 0  ppa. 

: Average 8 hour exposure -- 1 0  ppm. 

-: 

-: I n h a l a t i o n  may produce headache, l a s s i t u d e ,  d i z z i n e s s ,  
incoord ina t ion ,  low blood pres su re ,  i r r e g u l a r  h e a r t  Ueat, coma and d e a t h  f Coin 
r e s p i r a t o r y  a r r e s t .  Exposure t o  vapor concen t r a t ions  near 2000  ppp f o r  
S minutes causes c e n t r a l  nervous system depcession'and a n e s t h e t i c  e f f e c t s .  
Symptoms a r e  nasal i r r i t a t i o n ,  drowsiness and equi l ibc ium d i s tu rbances .  D e a t h  
may r e s u l t  from 13,600 ppm f o r  2 houcs. . I 

Skin: May cause i t r i t a t i o n  and chemical burns i f  al lowed to remain on  t h e  s k i n  
f o r  a prolonged per iod,  May be absorbed throuqh the s k i n  t o  cause o r  i n c r e a s e  
t h e  s e v e r i t y  of symptoms l i s t e d  above. 

&sa: Hay cause i r r i t a t i o n .  

-: Hay cause e f f e c t s  similar t o  those l i s t e d  under i n h a l a t i o n .  Liver  
and kidney damage have occurred i n  animals. Labocarory studies with animals 
suggests t h a t  the probable  l e t h a l  dose for humans is about 12 ounces. 

I n h a l a t i o n  may c a u s e  l i v e r  and kidney damage. 
animals.  Whether it does so i n  humans is unknown. 

Bas caused cancer  i n  l a b o r a t o r y  

*Prepared by the  Bureau of Toxic Substance Assessment, New York S t a t e  Deparment  of 
Health. For an explana t ion  of t h e  terns and a b b r e v i a t i o n s  used, see 'Toxic 
Substances: Row Tor i c  Is Toxic" ,  a v a i l a b l e  from t h e  New York State Departnent of a Health, 



rnbrl.tian: nore t o  f resh  air  and perfoa  art i f ic ia l  r e s p i r a t i o n  if necessary. 

m: Remove contaminated clothing.  Wash skin w i t b  soap or mild d e t e r g e n t  and plen ty  of water  

m: Wash w i t b  water f o r  1s minaes. See =did at tent ion.  

rcep warn 
a t  rest. G e t  m e d i a l  a t t en t ion .  

for  a t  least  1 5  8inutes. Seek m e d i a l  a t t e n t i o n  it nec8rury .  

m r  Do not iaduce v a i t i n g .  Seek m e d i a l  a t t e n t i o n  immediately. 

Generd: l o t  flammable under normal conditionr. 

vc I.-: U p p r  - 15.5%. lower - 6.0%. (High energy ignit ' ion source required.) 

-: Water fog, foam. carbon dioxide. dry chemical. 

7 

w- t n  W: l i r e  and uplorion may result  f r a  r u a i o a  wfth s t r o n g  o x i d i z e r s  such as 
peroxides and permanganates; stronq caustics such u p o u r 8 i ~ .  hydroxide and sodium 
hydtoxidr and c h ~ i c 8 l l y  active m e a s  such u 8luiau. Ygnesiu poud.rsr and 
potrssirrp. Liquid v u 1  attack some torrs o f  plastic, rubber and coat ings .  

Lmes. highly tox ic  hydroqen eblorirle gar and =all amounts Of phOS9ent and carbon 
monoxide fumes are evolvad. Open f l ~ e s ,  welding arcs or other high t a p e r a t u f a  sources 
which induce thermal decorposi t ion should be avoided. 

-* ?e M t  When decorpored by bot metals, u l t r a v i o l e t  r a d i a t i o n ,  a c i d s  O f  a c i d  

A 
-: Store i n  a cool. d r y  and dark place. Do not store  i n  alwri l i tna 

c o n u i n e r s .  
d i r a r d e d  o r  'cleaned. 

be e a s i l y  avai lable .  

Splash-proof goggles, irperriocu clothing.  gloves (no t  Ie+thrr) .  and face  shield.  Wash 
c l o t h i n g  before reu-; it may not  k possible t o  clean cootuinated l e a t h e r .  

a f u l l  Lacepiece and o p c a t e d  i n  a p o s i t i v e  pressut.r mode or a combination Type C 
suppl ied- air  respirator with aa. auxiliary sel f- conta ined breathing apparatus ,  both with a 
fu l l  facepiece and o p r a t d  in a positive pressure rode. f- use a 
se l f- con ta ined  breathing apparatus with a f u l l  facepiece operated i n  a p o s i t i v e  p ressure  
mode. 
se1 t -contained br eathinq appo r a t u s  . 

Conupi ru ted  c l o t h i n g  should k placed i a  closed con ta iners  u n t i l  it can '  

-4 n--ri -: Provide p c o p r  v e n t i l a t i o n .  Sinks. showers and eyeuasb s t a t i o n s  should 

cantro l+) :  

d r e r m  1m-u use a sel f- contained breathing appacatus v i t h  

use a gas .ask providing p ro tec t ion  against organ ic  vapors o r  an escaFe 

w8rn o t h e r  workers of spill. Put on proper p r o t u z i v e  Clothing and equipsent,  Ven t i l a te  the 
area- HoPr vim or s o a k  up i m e d i a t e l y  in absorbent material such as vermicu l i t e  or dry sand 
and m-8 t o  aafe $la- out-of-doort. Contain l i q u i d .  t r a n s f e r  t o  closed metal conta iners .  For 
final d i s p o u l .  contact  your req io ru l  o t f i a  of the N u  rock  State D e p o r ~ e n t  of  Environmental 
Conse rrati o n. 

?or more information: 
Contact t h e  I n d u s t r i a l  Hygienist oc Safety Officer a t  your wrks i t e  or the N e w  York S t a t e  
D e m r t r e n t  of Ilertth. Bureau of Toxic Substance hssessaent, 2 Univers i ty  Place. Albany.  
New Tork 12203. 



ecology a n d  e n v i r o n m e n t ,  i n C .  

HAZARD EV&LLMTIM ff MWICALS 

ChemlcmJ ,Yams Fuel Oil No. 2 Date 
DOT N.D./U.N. NO. Fuel Oil UN1993 Job NO. 

. CAS Nlllrber N*S- 

References Consulted (circle):  
NIOSWOSHA Pocket Guide Vetschwrm * Herck Index Hazardline Chris (Vo l .  11) 

Toxic ud Hor8rdous Safety Manual ACCIH Other: OHS 10100 
u 

Chemical Roperti-: (Synonym: 1 1 
Chomnrcal formula varies Molecular Weight varies 
Phyakd State  liquid Solubi l i ty  ($0) insoluble Boiling Point 340475°F 
fl-h Paint 100-136'F Vapor Preasura/Dcnsity NA Freezing Paint N .  S . 
Specific Gravity 0.879 Odor/Odar Threshold 0.082ppm f lamable  LinitsUEL-7.5Z 
I n c a m p a t a b i l i t i ~  Strong oxidizers, heat LEL-0.6% 

8io 1 aoical Prooart ies : 

TLV-fnA None specified PEL N.S. Odor Characteristic mild Petroleum odor 
rmH N.S. Human N.S. Aquatic N . S .  Rat/House. 3 - 
Route of Cxpoaurc Dermal absorption, inhalation 

. . C k n o q a n  possible Teratogen N. S . Hutaqen N.S. 

Hand1 inq Recamatendations : (Personal prot ec t ive  measures) 
Impervious clothinn, 
at high concentrations 

neoprene d o v e s  and h o o t s a R  with D C H  C a r t r i d  O P C  
, 

Mnitorinq Reconmendationst 

OVA or NNu with 10.2 eV probe €or orvapir detkctiorf. MSA 260 for 
Potentiallv exDlosive environments 

- 

Oisposal /Wute Treatment : < t a y i r .  

Contaminated materials to be disposed of as a hazardous W t P .  

Health Hatatdr and f i n e  Aid: 
Skin and mucous membrane irritant. CNS depressant 
Wash skin upon contact, do not Induce vomiting If Ingested. 

Svmotoasr Acute: Vomiting, diarrhea, pulmonary edema, pneumonia, coma - 
respiratory paralysis, asphyxia 

mronicr Skin, mucous membrane, respiratory irritant, CNS' depressant 
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ocology and onvironmont, inc. 

I V O C S L O ~  911 

A. 

Project Title: Sit. 23-Cbovalior Iiold Pip.  Loak Area Projoct lo.: v111201 

TDD/?An 10.: 

Projoct H~aaqor: John Iarksdalo Project Dir.: Rick Rudy 

Loeation(s): Chovalior Iiold Pip. Loak Aroa - Uoar tho southuortorn corner of Chovalior riold botvoon Hurray 

Road and Industrial Road 

Preparod by: Kim Walkor -to ?roparod: 4-25-89 

Approval by: mry nil1.r  u\m Dsto Approved: 5-S-89 
Sit. Safoty Officer Roviow: 

Scopo/objectioo oL Work: Iiold Scrooning w i l l  includo pbysical survoys, so i l  sampling. toaporarp voll 

installation and groundwater rampling. 

Ptoposod Dmto of Iiold Activities: Auqust 1989 

Dmto Roviomd: 

backqround Info: Corplote: 1 X 1 

soriou. [ I 
LOU 1 x 1  

Serious ( 1 
L O W  1 x 1  

Wastm Type( . ) :  

( 1  Volatile [ x I corrosive I 1 kutoly 
Toric 

Cxplosivo 1 Roactivo I 1 Carcinogen I X 1 Radioactive*'[ 1 

Othor: 

. Physic81 Ra8AtdS : 

t 1 Trip/rall I X l  

burn I I Cut 1 I Splash 1 x 1  

Ovorhoad 1 X ] Confined. [ 1 bolow 
Spmco Orado 

hurcturo [ I 

miso 1 x 1  Otbor: Aircraft and vehicular traffic usinq Chovalior Iiold. 

*R.guiros c.rglotion of additional L o n  and spocial approval from tho Corporato Hoalth/fafoty group. Contact Rsc or  10. 
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ocoloqy and onviconront, inc. 

S I T E  S A I I T X  P L A A  

projoct Titlo: Sit. 34- Solvont North of Bldq. 3557 Projoct No.: UH1201 

TDD/Pan lo.: 

ptojoct nanagor: John Barksd~lo Projoct Dir.: Rick Rudy 

Loeation(s): Solvont North of Bldg. 3557 - Aroa undornoath concroto apron immodi~toly north of Bldq. 3 5 5 7  

Proparod by: Kim Walkor Date P r ~ p a r ~ d :  4-25-89 

Approval by: nary Rilldr w* Dato Approvod: 5 ~ g ~  8 ci 
site safoty Ofticor Roviow: 

Seopo/Objoctivo of Work: riold Scrooninq will includo physical survoys, soil samplinq, torporary uoll 

installation and grounduator samplinq. 

Data Roviowod: 

Proposed Dato of Piold Activitios: August 1989 * 

Background Info: comp1.t.: [ x 1 Preliminary (No analytical [ 1 

DOcUaOntAtfOn/SUrm.Cy: 

Ovorall Choaical Hazard: Sorious I 1 
L b W  I 1  

Ovorall Physical Hazard Sorious I I 
LOW 1 x 1  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Modo ra to 
Unknown 

Modorato 
Unknown 

- - - - -  

data availiblo) 

E. SITE/WASTE C E A M ~ I S T I C S  

wast. Typo(.): 

Liquid . I X 1 Solid [ I Sludqo I 1 Gas/y.Por I X 1 
c 

Charactoristic(r): . .  

rlammablo/ [ x 1 
Igni tab10 

Volatilo [ x 1 cocrosiv. [ 1 Acute 1 y [ I  
Toxic 

txplosiv. I f Roactivo [ ] C~rcinoqon [ X 1 Radioactive. [ 1 

Othor: 

Phy s ica 1 Ha za rds : 

Ovorhoad I X J Confined. [ I Bolov I 1 Trip/?all 1 x 1  
Spac. Grade 

Puncturo I ] Burn t 1 cut I 1  Splash 1 x 1  

IOoi.0 [ X I  Othor: Aircraft and vohicular traffic using Chevalior Field. 

*Roquiros coaplotion o f  additional t orr  and spocial approval from tho corporato Hoalth/Safoty qroup. Contact 
RSC or H Q .  

Paqo 1 o t  6 



* c  
Sit .  l i s t o q f / D o a c r i p t i o n  and Unusual reaturms Isam Sa.qlin9 ?la- tor d0tail .d d o s c r i p t i o n ) :  

pip.. t h a t  coanect  t o  b u i l d i n q  3557, i a  locatmd .lory Lbm northmra mdqe of the sit.. 

p i p s  lmakod 45,000 qa l lona  of a rolvmnt/dmtarqmnt s o l u t i o n  i n t o  thm surroundinq arm.. 

compoad of 1.7 pmrcmnt, chlorinatmd a r o u t i c  hydrocarbon aolvmnt. It is br1imv.d t h a t  contaminat ion u y  hav 

pnmtra tmd t h m  concrmtm apron,  v i a  expanaion joint.. and COntAdnAt*d on-sit. soils and qrouadwator. 

concmntrat ionr  of  some orqanica have bmmn found i n  qrouaduatmr collmctmd from -11s i n  t h e  i n m d i a t m d  v i c i n i t y  

of t h e  sit.. 

A tank farm w i t h  

In NAY 1984, on* Of thmsm 

The a o l u t i o n  was 

nodota 

L o C A t i O a S  Of Ch*BiCalS/wAStmS: COtItAdnABtS from the Pip. l0.k A r m  l i k e l y  containmd in on-aitm s o i l s ,  bmlou 

thm concrmtm apron. 

Latimatmd Volurm of Chmdc8la/Wastms: unknown 

Si t .  C u r r e n t l y  i n  Opmration 10.: ( x 1 No: ( 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
e. r.r.mrv&uaTxw 

List W A X A C ~ S  by Task t i . . . ,  drum sampling. d r i l l i n g ,  o tc . )  and n e t  t h m m .  (Task nurbrra arm cro~a-refmroncmd 
in Smction Dl 

Phyaical  H8XArd CValUAtiOn: 
1) PhySicAl Survmyr - A i r c r a f t ,  Automobilm hazards: 

2 )  T m m p o r A r y  Monitoring W m l l  I n a t a l l a t i o n  - Aircrat t . -Auto#bile  I larard. ,  Uainq p o r t a b l e  d r i l l  rig: 

3 )  Soil Sampling - Wring portablm d r i l l  r iq :  

4 )  Docontar inat ion Procmdurma - Using so l rmnt r .  

Chmmical Hazard Evaluation: 

Dmrcript ion Th r osho I d  of Cxposurm 

Not.: C O r p l m t m  and a t t a c h  A Hazard t V A l U A t i O l l  Shmmt tot ujor known COntAmiMnt. 



D. SITE SAFZTTllolLt PLAR 

Sit. Control: Attach map, US. back of this pago, or akotch of sit. showing hot tono, contamination toduction. 
zone, otc. 

Task 1 

Porirotor idontifiod? (no 1 Sit. rocurod? t no 1 

work Aroaa ~esignatod? lyoal Zono(s) of Contarination Idontifiod? [ no 1 e _- 

X '  

Porsonnol Protoction ITLD badgor roquired for a l l  fiold porsonnol): 

Task 2 

Task 3 

Task 4 

krticipatod Lovol of Protection (Cross-roforonco task numbors to Soction C): 

X 

X 1 

X 

Typo of Samplo Monitorjng . rr*quoncy of 
Contaninant of Intorost l a r o a ,  porsonal) Equipment Sampling 

voc ' s Aroa OVA8 Continuous 

Radiation 

Explosive Gasor 

A r m  Mini-Rad I Continuous I 

Aroa 02/Lxplorinotor Continuous 

(Expand i f  nocossary) 

Uodifications: Uodifiod lovol D vith tyvock, noopr.no qlovos and boots, aafoty g l a s s o s ,  APR availablo uhon 

levo1 C upgrado is nocosrary 

DeCOntaminJtiOn Solutions and Procoduroa for Equipaont, Sampling Goa?, otc.: 
Trisodium phosphato wash, tap wator rinao, isopropanol rinso, distillod uator rinso. isopropanol rinse. and 

final distillod wator rinso. 

- Pago 3 of 6 
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I *- 
Porao-1 ~ ~ C O S  protocol: 

Will bo doablo bagqod and dr-d for  di8po.d. 

follovinq oach day's fiold uork. 

kcoa Solution Monitoring Proeoduroa, if Applicable: 

8r.a upwind oC tho samplinq rono. 

Spmcial sfto Cquiprnt, taeilitioa, or ~rocoduros (Sanitary tacilitioa and fighting 

All drillinq aaCoty procoduros will bo atcictly adhorod to aa outlinod in AttaChDOnt A. 

m o t  .ad 910.. -ah - trisodium phoaphato waah with ~ l o a n  vator rinao. Cx~ondablos 

tiold poraonnol will tako a hygionic ahowor. Off-Sit.. 

Docontarination will bo p r f o m d  in woll-vmntilatod e 
Ituat Ilwt 19 CtR 1910.120): 

Sit. tnt'ry Procoducos and Spocial Conaidorations: 

fioldvork sctivitioa. 

roadway.. 

and contact tho corporato hoalth physica group to roasaoas tho sit.. 

L & E's .Bud* Syator. vi11 bo orployod at a11 timos durinq 

Porronnol vi11 oxorciao caution in tho vicinity of &mvalior ?iold and along noarby 

If abovo backqround radiation lmvola aro o~ouatorod toar r l b o r a  will ovacuato tho aamplinq area, 

Work Liritationa (ti- of day, mathor conditions, otc.) and Hoat/Cold Stroas Roquiroronta: 

All fieldwork activitios will bo potformod during dmylipht hours. 

avoid boat stroaa and roplaco fluids. 

Tom wmbora will tako broaka aa noeosaary to 

Coolinq voata m y  bo usod to provont hoat stroaa. 

Gonoral Spill Control, if applicable: U/A 

Invoatigation-Dorivod Matorial Diapoaal 1i.o.. oxpndablos, docon waatm, cutting.): 

All fioldwrk uasto utoriala will bo doublo bapqod, dr-d, labolod and tranrportod to a doaiqnatod 

? 

location for final diaposal by tho U a v y .  

damp10 Handling Procoduroa Including Protoctivo Woar: 

Durinq a11 handlimq of sarploa. a11 field t0.D r - r r  will woar surgical qloua. Gogglos vi11 bo worn durinp 

samplo proaorvation with acid.. 

. A l l  OntriOS into oxcluaion ton. roqurro Buddy Syatom uao. All E c C tiold rtaff participato in modical 
~onitoring program and havo co~plotod applicablm training por 29 QR 1910.120. Roapiratory protoction program 
n o t a  roquironnta of 29 C?R 1910.134, and NISI 288.2 (1980). 
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L. QmnGsncX 1ImoarUfIom 

(Us. supplomontal shoots, if nocoasary) 

~ochc xusouxas 

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

A.bUlAnC0 On 88s. - 904-4f2-1138, Off Bas& - 911 
loapital Emocgoncy Rooa 

Poison Control Contor 

Police (includo local, county ahoriff, stat.) 911 

RAS Diaponsary - 904-432-2733. Baptist Hospital 904-434-4811 (Lifo rliqht) 

?ire Dopartno?t 911 

Airport 

O.S. Coast Guard tmorqoncy - 904-453-8178, Conoral Information 904-453-8282 
Laboratory E L E ASC 1-716-631-0360 

rod. Expr.8. 1-800-238-5355 

Client Contact U . S .  Navy Southom Division, Enginoor-In-Charqo, 1-803-743-0574 

Sit0 Contact NAS Pensacoia Enviroaontal Coordinator, W. Dowayno RAY - 904-452-4515 

SITE ItzsovRcEs 

Sit. Emergoncy Evacuation Alarm Method N/A 

. itor supply sourco on-aft. 

'Telephone Location, Nurbor To be dotorminod on-site 

Collular Phon., i f  availablo R/A 

Radio 

Other On-sit. warohouso nurbor t0 bo doterminod 

1. 

2. 

3. 

4. 

EMERGtllCX C O m A C H  
I . 

Dr. Raymond Harbison (Univ. of rlorida) ................. (501) 721-046.5 or (904) 462-3277, 3281 

Ecology and Environmont, Inc., Safety Diroctor 

' Uachua,  tlorida IJO1) 370-8263 (24 hours) 

Paul Jonrairo ........................................... (716) 604-0060 (offico) 
(716) 655-1260 (homo) 

Regional Offico Contact ...................... U.Uillor.... 656-2854 (homo) 

877-1978 loffico) 

Offico ~cllna9.t ................................ R.Rudy ...... 893-7245 [homo) 
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1. Tvonty-tour hour answering sorvico: (501) 3 7 0 4 2 6 3  

m a t  to toport: 

- Stat.: "this is an ororgoacy: 

- four naro, roqion, and sit.. 

- Tolophono nurbor to roach you. 

- four location. 

- 
- naturo et orrgoncy. 

b a n  of porson injurod or oxpo8.d. 

- Action takon. 

D 2. A toxicologist, (Drs. Raymnd Barbison or associato.) will contact you. Ropoat tho intorration given to tho 
answering forvice. 

3. I t  a toxicologist door not return your call within 15 dnutos, call tho tolloving porsons in ordor until 
contact 18 rad.: 

a. 24 Lour hotlia8 - (716) 684-8940 
b. 
e. Assistant Corp. Safoty Otficor - Stovon Shorran - homo D (716) 600-0004 

Co.porato Safoty Director - ?auI Jonuiro  - homo 4 ( 7 1 0  65S-1260 

pIp#;QcI .ooRs 

(DDTZ: riold T o m  must pou 8outots) ?rior to Start of work) 

Diroctions to hospital lincludo u p )  

w Dispooo acy - ?allow Industrial Road south to marray Road. 

South to tllyson Avonuo. Turn right onto Lllyson Avonuo and continuo to it's intorsoction with Turnor Str8.t. 

Tho MAS Dispensary is locatod on tho northwost cornor of tho intorsoction ot tllyson Avonuo and Turnor Stcoot, 

in luildinq 625-A. 

Exit Industrial road and follow Hurray Road 

e 

mptist Eoepital - Tako Duncan Road ( N a v y  llvd.1 north to oxit tho bas.. 

to tho oast. 

procoed a m r o x .  lai to Corvantes St. (€Ivy. 9 0 ) .  Turn right on Corvantospvg. 90 ana tollow this road t o r  about 

Navy  Elvd. bocoros HW 90  and C U ~ V O S  

Follov Navy Blvd.pwy . 90 oast approx. 3ri to ~ a c o  lhd. N'rn iott (north) on m c o  Blvd. ind 

8 blocks and turn left (north) onto E stroot. Tho hospital is about 6 block8 north on tho loft. 

tnrgoncy LgroSs Routos to Got Off-Sit. Ewrqoncy oqro8s routos will bo locatod if orrgoncy oxit routos becon. 

blockod by constructton, otc. 
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DRILL R I G  SAFETY 

Hard hats must be worn. 

All team members must be know the procedure to shut the 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 f o r  sagging 
lines and do not operate rig within 15 feet of overhead lines. 

Wake sure the site, platforms and walkways are free of 
obstruct.ions. 

Make sure proper housekeeping is practiced around and on the 
rig at all times. Tools should be stored in a manner that 
p e r m i t s  convenient access and provides f o r  adequate safety. 

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

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

Handle augers with care. 
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. 

Use proper lifting techniques 



ECOLOGY AND ENVIRONMENT, INC., 
' STANDARD OPERATING P R O C E D U R E S  FOR 

EMERGENCIES DUE T O  HEAT AND HEAT STRESS MONITORI ' IC  

Field operat lons during t h e  summer months can create a va r i e t y  c i f  h a r -  
8rds to the.employte.  Heat  cramps. heat  exhaust lon.  and  h,eat s t roke  
can  be exper ienced end, I f  not remedied, can threate.n l l f c  or  'bealth. 
Therefore, It Is Impor tan t  t h a t  all employees b e  able to  r ezogn i t e  
Symptoms of these cond i t i ons  and  b e  capable of a r r e s t i n g  the  c-cobiem 
as qulckly as possible. 

THE EFFECTS OF HEAT 

L 

r 

AS the r esu l t  o f  normal ox i da t i on  processes w i t h i n  the  body ,  II p re-  
dlct8ble amount of hea t  i s  generated. I f  the heat  Is l i be ra ted  as  I t  . 
IS formed, the re  Is no change In body temperature. I f  the neat  I S  
l l b c r r t e d  more rap ld ly ,  t he  body cools to a point a t  which the  p roduc -  
tlon of heat  I s  accelerated a n d  the excess is avai lable to  brizig the . 
body temperature back  to normal. 

I n t e r f e rence  w i t h  the e l iminat ion of heat  leads t o  i t s  accumLlat ion 
and  t hus  t o  the  e levat ion of body temperature. A s  a resu l t ,  thc p e r -  ' 

son Is said to  have  a fever .  When such a cond i t i on  ex is ts ,  11. pro-  
duces a v lc lous cycle in w h i c h  cprtaln body processes speed it:# a n d  
generate addi t iona l  heat. T h e n  the body must el lni inate no t  on;;' the 
normal but also t h e  add i t i ona l  quan t l t i cs  of heat. 

Heat p roduced  w i t h i n  t h e  body Is b r o u g h t  to  t he  su r face  l a rge l y  by the 
bloodstream and escapes to t h e  cooler su r round ings  b y  conducf..-,.rr arid 
radlatfon. I f  s i r  movement or a breeze str ike? t h e  body ,  ac 'd~ l iona l  
heat IS los t  by convactlon. However, w h e n  the t e m p e r a t u r e  of t b * \  s u r -  
rounding air  becomes equa l  to or  r l s cs  above t ha t  of the  b o d y ,  all of 
t h e  heat must  b e  los t  b y  vapor i za t ion  of th'e mo is tu re  o r  swei . :  from 
the  sk i n  surface. A s  t h e  a i r  becomes more humid  (conta ins moi-? mois-  
t u re ) ,  vapo r i t a t l on  f rom the  skin slowsLdown! Thus ,  on a day w . v n  t he  
temperature Is 9 5  t o  100')F. w i l l 1  I\igh hum id l t y  and  l i t t l e  .:f no 
breeze. condl t lons a r e  ideal  f o r  the  re ten t ion  of  heat w i t l j i 1  the 
body. I t  Is on such  a day  o r ,  more commonly, a succession nf such  
days [ a  heat wave) tha t  medical emergencies due  t o  h e a t  are 1: i .r . l~ to  
Occur. Such emergencies are c lassi f ied in th ree  categor ies I heat 
cramps, heat exhaust lon,  a n d  heat  stroke. 

HEAT CRAMPS 

Heat cramps usua l l y  a f f ec t  people w h o  work in ho t  env i r onmer r s  and 
pertplre a g rea t  deal. Loss of salt f rom the b o d y  causes v e r y  c a h f u l  
cramps of t he  leg  and  abdominal muscles. Heat cramps also may rnsult 
from drinking iced water  or  o the r  d r i n k s  e i the r  too q u i c k l y  o r  in too 
l a rge  a quan t i t y .  

Heat -Cramp Symptoms. T h e  synrptoms of heat cramp a r e :  



0 Muscle cramps in legs and abdomen, 

Pain rccomprny lng  the cramps, 

0 Faintness, and 

0 Profuse perspirat ion. 

Ha8t Emeraqncy Gra. Remove the pa t i en t  to a cool place. Give 
h im  sips of l l qu lds  such as "Catorade" or I t s  equlvalcnt. A p p l y  i h m -  

u a l  p ressure  bD the cramped muscle. Remove the pa t i en t  to a hospltal 
I f  there Is any lndlcat lorr  d a more serious problem. 

HEAT EXHAUSTION 

Heat exhaur t lon occurs in Ind lv lduals  worklng In hot environments.  dnd 
may ba associated 4 t h  haat  cramps. Heat exhaust ion Is caused by the 
pooling of blood in the vessels of the skin. The hea t  Is t r anspo r ted  
from the btertor d the body pD the surface by the blood. The blood 
vesrels In the s k i n  become di la ted urd 8 large amount of blood 1s 
pookd'in the &In. Th i s  condltlon, p l u s  the blood pooled In the 
loner ext teml t les  when an i nd i v i dua l  is in an upright pOSl t l on ,  may 
lead b n inadequate r e t u r n  of b lood to the h e a r t  and eventual ly  b 
phyrlcd collapse. 

Hert'Exhtustlon Svraptoars. T h e  symptoms of heat  exhaust ion are: 

0 Weak pulse: 

0 Rap id  and usual ly  shallow breath ing;  

e Centrailzed weakness; 

0 Pale, clammy skin: 

e Profuse persp i ra t ion;  

0 Dl t t iness ;  . .  

. 

L 
a 

0 Unconsciousness; a n d  

0 Appearance of  hav ing  fainted ( the  pa t ien t  responds to the 
same treatment adminis tered in cases of fafnt lng).  

Heat Exhmstfom E m t r q e m  Care. Remove the pa t i en t  to a cool 9,lace 
a n d  remove as much clothing as possible. Admin is ter  cool *later, 
'Cator.de,e or Its equivalent. I f  possibie, fan the pa t i en t  coi l t in-  
U d l y  Ilo remove heat by convection, but do not allow chilling or ever- 
cooling. T rea t  the pat ien t  for shock, and remove h im to a mcdlcal 
faclllty If there is any ind lcat lon of a more serious problem. 

H U T  STROKE 

Heat s t roke  it a p ro found  d is turbance of the heat- regulat ing mrrcha- 
nirm, associated w i t h  high fever  and collapse. Sometimes th is  c o r d -  
tion resul ts  in convulsions. unconsciousness, and even death. Di:.ect 
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exposure to run, poor a i r  c l r cu la t fon ,  poor p h y s l c a l  condltlon, a n d  
advanced  age ( o v e r  40) b e a r  d i r e c t l y  on t t i e  t e n d e n c y  t o  h e a t  s t r o k e .  
I t  1s o seriou-s t h r e a t  to l i f e  a n d  c a r r l e s  a 20% m o r t a l i t y  :ate. 
A lcohollcs are  ex t rem el y s u s  ccp t ib le. 

Hcrt Stroke Symptoms. The symptoms of heat stroke are: 

0 S u d d e n  onset ;  

0 Dry, hot, and flushed skin; 

0 O l la ted  p u p i l s ;  . 
0 Ear ly  loss of consc fousness ;  

0 Ful l  a n d  f a s t  pu lse ;  . - .  .. .--- 

0 B r e a t h i n g  d e e p  a t  f i r s t ,  l a t e r  shal low a n d  e v e n  almost  
absen t ; 

0 Musc le  t w l t c h l n g ,  growing Into convulsions: a n d  

0 Body t e m p e r a t u r e  r e a c h i n g  10s to 106OF o r  h i g h e r .  

Heat Stroke E m c r q e n c y  Care. Remember that t h i s  Is a t r u e  emerge’ icy.  
T r a n r p o r t a t l o n  to a niedlcal faclltty should not be delayed. Remove  
the p a t l e n t  to a cool e n v i r o n m e n t  I f  posrlble, a n d  remove  as m u c h  
clothlng as possib le.  A s s u r e  a n  o p e n  a i rway.  R e d u c e  b o d y  tc rmpera \ure  
promptly--preferably by w r a p p i n g  in a wet  sheet  or else by d o u s i n g  t h e  - body w i t h  water .  If  cold p a c k s  a r e  aval lable,  p l a c e  them u n d e r  t h e  
arms, a r o u n d  t h e  ’neck, a t  t h e  ank les ,  o r  a t  a n y  p l a c e  w h e r e  t!iood 
vessels that IIe close to t h e  s k i n  can  be cooled. P r o t e c t  t h e  p a l i e n t  
f r om Injury durlng convu ls ions ,  espec ia l l y  from t o p g u e  biting. 

AVOIDANCE OF HEAT-RELATED EMERGENCIES: 

Please no te  tha t ,  In t h e  case of h e a t  c ramps  o r  hea t  exhaus; ion ,  
“Catorade” o r  i t s  e q u l v a l e n t  i s  sugges thd  as p a r t  of t h e  t r e a t m e n t  
regime. T h e  reason  f o r  t h i s  t y p e  of liquid r e f r e s h m e n t  i s  t h a t  ;uch 
beve rages  w l i l  r e t u r n  much- needed  e lec t ro l y tes  t o  t h e  system. Without 
these c lec t rq l y tes ,  b o d y  sys tems  canno t  f u n c t i o n  p r o p e r l y ,  t h c  r e b y  
i n c r e a s i n g  t h e  r e p r e s e n t e d  h e a l t h  hazard .  T h e r e f o r e ,  when  p e r s  .:me1 
are worklng In s i t u a t i o n s  w h e r e  t t i e  ambient  t e m p e r a t u r e s  a n d  hur i id i ty 
a r e  h lgh- -and espec ia l l y  In s i t u a t i o n s  w h e r e  p r o t e c t l o n  L e v e l s  A B. 
a n d  C a r e  required--the s i te  s a f e t y  o f f i ce r  mus t :  

0 A s s u r e  t h a t  a l l  employees drink p l e n t y  of  f l u i d s  (“Gator -  
adc” o r  i t s  e q u i v a l e n t ) ;  

0 A s s u r e  t h a t  f r e q u e n t  b r e a k s  a r e  schedu led  so o v e r h e a t i n g  
does n o t  occur; a n d  

0 - -Rev i se  w o r k  schedu les ,  w h e n  necessa ry ,  to t a k e  a d v a n-  
tage o f  t h e  coo ler  p a r t s  of  t he  day (i.e., 5 : O O  a.m., to 
1:OO P-m., a n d  6:OO p.m. to n i g h t f a l l ) .  
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. If p to t cc t l va  clothing must be worn, espaclally Levels A a n d  8 ,  the 
suggested guldel lnes for nibieri t temperature and maximum wear lng t h e  
per excur r lon  are: 

Maxlmum Wearlng T Ime 
Amblcn t Temperature (OF) Der Excurs ion  (M lnu  tesl 

Above 90 . 1s 

as to 90 30 

ao to IS 

70 to..IO 

60 

90 

60 to 70 110 

30 to 60 180 

One method of measuring the effectlvencss d employees' r es t - r ecov r r y  
raglme Is by monl tor lng the hea r t  rate. T h e  "8rouhr guldc l lna"  Is cna 
such. method: 

0 Durlng a three-minute period. count the pu lse  r a t e  for the - last  30 seconds of the f i r s t  minute, the & 30 seconds 
of the second minute. and the a 30 seconds of the thlrd 
mlnu  te. 

0 Double tbe count. 

if the recovery  pu lse ra te  during the last 30 seconds of the i . 1  s t  
minute b at 110 beats lminute or k s s  and the dceel t ra t lon between :lie 
first. second. and thlrd minutes is at kast 10 bea ts lm inu tc .  'she 
work- recovery regime is accFptCk!t. I f  the employee's ra te  is iitwvc 
tha t  speclfled. a longer r es t  per iod  Is requ l tcd .  accompanied b:.. 3 n  
Increased in take of fluids. 

4 



EMERGE 

ECOLOGY AND ENVIRONMENT, INC.. 
STANbhRD OPERATING PROCEDURES FOR 

.NCIES DUE TO HEAT AND HEAT STRESS MONITORI ' IC  

F le l d  operat lons durlng the  summer months can c rea te  a va r i e t y  crf h a r -  
to the employee. Heat cramps,  heat  exhaust lon.  a n d  heat s t r oke  

Carl b e  exper lenced and, If not remedied, can  th rea ten  l l f e  o r  '.walth. 
Therefore, It Is Impor tant  tha t  a l l  employees b e  able to  re-ognlze 
symptoms of these condi t lons and  b e  capable of a r r e s t i n g  the prob lem 
as qulckly as v poaslble. 

THE EFFECTS OF HEAT 

As t h e  resu l t  gf normal ox iba t lon  processes w i t h i n  the body, ;1 p r e -  
dlc tab le  amount of heat  Is generated. I f  the heat  Is I l b c ra ted  as  It 
1s formed. the re  Is no change In body temperature.  If the neat  IS 
l l b e r r t e d  more rapidly,  the  body cools t o  a p o i n t  at  which the  p roduc -  
tlon of heat I s  accelerated and  the  excess i s  avai lable to  brirrg the  
body temperature back to  normal, 

In te r fe rence  w i t h  the  el lminat ion o f  heat  leads to  i t s  accumulat ion 
and  t hus  t o  t h e  elevat ion of body  temperature. A s  a resu l t ,  th t  per-  
son IS said t o  have  a fever.  When such a cond i t i on  exists,  ~i p r o-  
duces a v lc lous cyc le  In w h i c h  c r r ta ln  body processes speed ti:# and 
generate addi t ional  heat. T h e n  the body must  t l lm lna te  no t  on;;' the 
normal but also t he  addl t lona i  quant i t ies  of heat. 

Heat p roduced  w i t h i n  t h e  body i s  b r o u g h t  t o  t h e  sur face l a rge l y  k ~ y  t he  
bloodstream and  escapes t o  t h e  cooler su r round ings  b y  conduct.crr and  
radlat lon.  I f  a i r  movement or  a breeze s t r i kes  t he  body ,  ac' i l l t ional 
heat IS los t  by convactlon. However, w h e n  the  t e m p e r a t u r e  of t h .  s u r -  
rounding si r  becomes equal t o . o r  r l scs  above t h a t  of the body, 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  s w e i  < f rom 
the  sk l n  surface. A s  t he  a i r  becomes more h u m i d  (conta ins rnoi'? rnois- 
t u re ) ,  vapor lzat lon f rom the s k i n  slows,down.a Thus ,  on a day w . w n  t h e  
temperature Is 95. . to  100IF, w i t l r  l r i gh  hum id i t y  a n d  l i t t l e  . ir no 
breeze, condl t lons a re  ideal  f o r  t h e  r e ten t i on  pf heat w i t b r s i  the 
body. I t  Is on  such a day or, more commonly, a succession fif such  
days [ a  heat wave) tha t  medical emergencies due  to  heat are I:l.r.ly to  
occur .  Such  emergencler are c lassi f ied in th ree  categor ies .  heat  
cramps, hebt exhaust lon,  and  heat stroke. 

HEAT CRAMPS 

Heat cramps usual ly  a f fec t  people who work  in hot env i ronmer rs  a n d  
p e r s p l r c  a g rea t  deal. Loss of sal t  f rom the body causes v e r y  c 3 i n f u l  
cramps of t l i e  l eg  a n d  abdominal muscles. Heat cramps also may t'csult 
from drinking iced water or o ther  d r i n k s  e i the r  too q u i c k l y  o r  in too 
l a rge  a quan t i t y .  

Heat 'Cramp Symptoms. T h e  symptoms of heat cramp are: 



0 Pain accompanying the cramps, 

0 Faintness, and 

0 Profuse perspir.atlon. 

Heat Oaam Emerclmn3 Care. Remove the pa t i en t  to a cool place. 
him rips d llquld$ such as "Catorade" or Its cqulvalent.  
u a l  p ressure  b the cramped muscle, 
If there Is my lnd lca t lon  d a more serious problem. 

Give 
Apply mn- 

Remove the p a t l e n t  to a hospi ta l  

HEAT EXNAUSTION 

Heat exhaust lon a c u r s  In lnd lv ldua ls  working In hot envlronments.  a n d  
may b. u s a c l a t e d  w l t h  heat cramps. Heat .xhaust lorr  Is caused by the 
poollng d blood In the vesswls of the *In. The heat Is t ranspor ted  
from the In te r lo r  d the body to the sur face by the blood. T h e  b lood 
VerJeir In the s k l n  become dll8ted and 8 l a rge  amount of blood IS 
poo led ' l n  the skin. Th is  condltlon. p lus  the blood pooled In me 
lower or t raml t les  when a n  l nd l v l dua l  Is in an upright posl t lon, may 
lead b an Inadequate r e t u r n  of blood b the h e a r t  and  eventual iy  b 
phys lca l  collapse. 

Heat Exhwstlon Symtoms. T h e  symptoms of hea t  exhaust ion are: 

0 Weak pulse; 

0 Rap ld  and usual ly  shallow breathing; 
a 

0 Cencra l l ted weakness; 

0 Pale, .clammy skln; 

0 Pro fuse  persp i ra t ion;  

0 Ol t t lness:  

0 Unconsciousness; a n d  

# . 

0 Appearance of havlng fa in ted ( t h e  pa t ien t  responds to the 
same treatment administered in cases of  fa ln t ing )  . 

Heat Exhaus t ion  Emeratncv Care. Remove the pa t i en t  to a cool d a c e  
and  remove as much clothing as possible. Admin is te r  cool water. 
"Catorade,. o r  Its equivalent, I f  possibie, fan the pa t i en t  att in-  
UallY to remove heat  by convection, but do not allow chilling or ever- 
C O O l l n g -  T rea t  the pat ien t  for shock, and remove h im to a medical 
faCll l ty !f there Is any indication of a more serious problem. 

HEAT STROKE 

Heat s t roke  is a p ro found  d is  turbaoce of the heat- regulat ing mpclla- 
nhm, associated w i t h  high fever  and collapse. Sometimes this corldi- 

' t lOn  resu l ts  in convulsions. unconsciousness, a n d  even death. !X:.cct 
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0 Muscle cramps In legs and abdomen,' 

0 Pain accompanying the cramps, 

0 Faintness, and 

a Profuse pcrap l ra t lon.  

Heat Garnp Emerclencv Care. Remove the pa t l en t  to a cool place. Give 
him dus of l i qu i ds  such as "Catorade" o r  Its equivalent.  Apply mn-  
ual prksure b the cramped muscle. 
I f  there Is any I nd l ca t l on  of a more serious p'roblem. 

Remove the pa t i en t  to a hosp l ta l  

HEAT EXHAUSTION 

Heat exhaust ion occurs In i nd lv ldua ls  wo rk i ng  In h o t  env i ronments ,  a n d  
may be asroclatad wlth heat  cramps, Heat exhaust ion 1s caused by the 
poollng of blood In the vessels of the skin. The heat  Is t r anspo r t ed  
from the In te r lo r  of the b o d y  to the sur face by the blood. T h e  blood 
vessels In the s k l n  become d l l a t t d  and a la rge  amount of blood Is 
poolcd'ln the skin. Th is  condit lon, p l us  the blood pooled In the 
lower ext reml t les  when an l nd l v l dua l  Is in an u p r l g h t  pos l  tion, may 
lead b an Inadequate re turn  o f  b lood to the h e a r t  and even tua l l y  b 
phys i ca l  collapse. 

H e d ' E x h a u s t l o n  Symptoms. The  symptoms of heat exhaust ion are:  

e Weak pulse; 

e Rapfd and  usual ly  shallow breath ing;  

General ized weakness; 

e Pale, clammy skin; 

P ro fuse  perspi rat lon:  

e Dltz lness; 

I 

Unconsciousness; a n d  

e Appearance of h a v i n g  fa in ted  ( t h e  pa t l en t  responds to the 

Heat Exhaustlon Emcrqency Care, Remove the pa t i en t  to a cool d a c e  
and  remove as much clothing as possible. Admin is ter  cool water, 
"Catorade," or  I t s  equivalent. i f  possibie. fan the p a t i e n t  corit in- 
U d l Y  b remove heat by convection, but do no t  allow chilling or cver-  
cooling. T rea t  the pa t ien t  for shock, and remove h im to a medical 
fac i l i ty  I f  there Is any ind icat ion of a more ser ious problem. 

HEAT STROKE 

Heat s t r oke  is a profound d is tu rbance  of the hea t - iegu la t ing  mccha- 
nism, associated w i t h  high fever  arid collapse. Sometimes t h i s  corldi- 
tlon resu l ts  in convuls ions, unconsciousness, and even death. D i r ec t  

same treatment administered in cases of fa in t ing) .  

2 J .  . 



exposure t o  sun, poor a i r  circulation, poor phys i ca l  condi t ion,  a n d  
advanced age (ove r  40) bea r  d l r ec t l y  o n  the tendency  to heat stroke. 
I t  I S  a ser1ou.s t h rea t  to  life and  car r ies  a 200 mor ta l i t y  :ate. 
Alcoholics a r m  extremely rusccptlble. 

Heat Stroke Symptoms. T h e  symptoms of heat stroke are: 

0 ’  Sudden onset; 

0 Dry, hot, and flushed skin; 

0 Dl la ted pupi ls ;  

e E a r l y  loss of consciousness; 
8 

0 Full a n d  fas t  pulse; . - -  ..--.- 

0 B r e a t h i n g  deep a t  f lrst, la te r  shallow 8nd even alwost 
absent; 

0 Muscle twl tchlng. growing Into convulsions; a n d  

e Body temperature reach ing  105 to 106.F or h ighe r .  

Heat Stroke E m e r q e n w  Care. Remember t h a t  t h i s  Is  a t r u e  emerge’Icy. 
T r m s p o r t a t l o n  to medical- faclllty should not be delayed. Remove 
th- pa t l en t  to a cool envlronment If possible, and remove as much 
clothing as possible. Assure  a n  open airway. Reduce body tempera lure 
prompt ly- preferably  by wrapp ing  In a wet sheet or else by dous ing  the 

. body w l t h  water. l f  cold packs  are aV8llablt.  p lace them u n d e r  t he  
arms, a round  t h e  .neck, a t  t he  ankles, or at any  place where  t?lnod 
vessels t ha t  lie close t o  t he  skin can b e  cooled. Pro tec t  t he  p a t i e n t  
from Injury during convulsions. especial ly f rom tongue biting. 

AVOIDANCE OF WEAT-RELATED EMERGENCIES 

Please note that, In the  case of heat cramps o r  heat exhausrion, 
“Catorade” or  I t s  equiva lent  i s  sugges.ted as p a r t  of the tr tat incnt 
regime. The  reason for th i s  t y p e  of liquid re f reshment  Is t h a t  ;uch 
beverages wi l l  r e t u r n  much-needed electrolytes t o  t h e  system. W:tkout 
these electrolytes,  body systems cannot f unc t i on  p rope r l y ,  t h  .cby 
increasing the  represen tcd hea l th  haz i r d .  Therefore.  when perr m n e l  
a r e  working in si tuat ions where the  ambient temperatures a n d  h u r i i d l t y  
Ire hlgh--and especial ly in si tuat ions where p ro tec t l on  Levels A 8 ,  
and c are required-- the site safety o f f i ce r  must:. 

0 Assure t ha t  a l l  employees drink p l e n t y  o f  f l u i ds  ( “Cator-  
rde” o r  i t s  equivalent) :  

0 Assure  tha t  f requent  b reaks  a r c  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 of the cooler p a r t s  of the day  (i.e.. 5:OO a.m. to 

1:OO porn.. and 6:OO p.m. l o  n igh t fa l l ) .  



e x p o s u r e  to sun,  poor a i r  c i rcu la t ion ,  p o o r  p h y s i c a l  cond l t i on .  a n d  
advanced age ( o v e r  40) b e a r  d l r e c t l y  o n  t h e  t e n d e n c y  t o  h e a t  s t roke.  
It Is ser lou3 t h r e a t  t o  l i f e  a n d  c a r r i e s  a t O $  m o r t a l i t y  :ate. 
Alcohollcr a r e  e x t r e m e l y  suscept lb lc .  

Heat Stroke Symptoms. T h e  symptoms of heat stroke are:  

e S u d d e n  onset; 

0 Dry, hot, a n d  f l u s h e d  sk in :  

e D l l a t c d  pup i l s ;  

E a r l y  loss of consciousness;  

e Full arid f a s t  pulse;  . _ .  -...--- 

B r e a t h i n g  deep a t  f i rs t ,  l a t e r  shal low a n d  e v e n  almost  
absent; 

0 Muscle tw l t ch tng ,  g r o w l n g  I n t o  convu ls lons ;  a n d  

0 Body t e m p e r a t u r e  r e a c h i n g  105 t o  106OF or h i g h e r .  

Heat Stroke Erncrqcncy Care. Remember t h a t  thlr Is  a t r u e  emergc' rcy.  
Tranrportatlon to a nredlcal facl l i tv should not be delayed. Remove 
tho p a t l e n t  to  a cool  env i ronmen t -  I f  posslb le,  a n d  remove  as much 
c l o t h l n g  as posslblc. A s s u r e  a n  open  a l rway.  R e d u c e  b o d y  t e m p e r a t u r e  
p r o m p t l y- - p r e f e r a b l y  b y  w r a p p i n g  in a wet  sheet or else b y  doualng t h e  

* body w l t h  water .  I f  c o l d  p a c k s  a r e  avai lable. p lace  . t hem u n d e r  t h e  
arms, a r o u n d  t h e  'neck, a t  t h e  ankles, or at a n y  p lace  w h e r e  blood 
vessels t h a t  Ile close t o  t h e  s k i n  can be cooled. P r o t e c t  t h e  p s i i e n t  
f rom InJury during convu ls lons ,  espec ia l ly  f rom t o n g u e  biting. 

AVOIDANCE OF HEAT-RELATED EMERGENCIES 

Please note t h a t ,  In the case of hea! c ramps or  hea t  exhauc,r ion, 
"Catorade" or i t s  equ iva len t  i s  sugges ted  as p a r t  of  t h e  t rea tmen t  
regime. T h e  r e a s o n  fo r  t h i s  t y p e  of liquid r e f r e s h m e n t  1s t h a t  iuch 
beverages  w l l l  r e t u r n  much- needed e lec t ro ly tes  t o  t h e  system. WIfhOut 
these e lec t ro ly tes ,  b o d y  sys tems cannot  f u n c t i o n  p r o p e r l y ,  th; e b y  
l n c r e a s l n g  t h e  r e p r e s e n t e d  h e a l t h  hazard.  There fo re ,  when  pers m n e l  
are working In s l tua t i ons  w h e r e  t h e  arnblent te 'n iperatures a n d  hur i id i ty 
a r e  h igh- - and espec ia l ly  In s i tua t i ons  w h e r e  p r o t e c t i o n  L e v e l s  X 6 ,  
a n d  C a r e  r e q u i r e d- - t h e  s i t e  sa fe ty  o f f i c e r  mus t :  

Assure  t h a t  all employees drink plenty of f l u i d s  ( " C a t o r -  
ade" or I t s  e q u i v a l e n t ) ;  

0 Assu re  that f r e q u e n t  b r e a k s  a r e  schedu led so o v e r h e a t i n g  
does not occur ;  a n d  

Rev ise  w o r k  schedules,  when necessary,  t o  t a k e  a d v a n -  
tage o f  t h e  cooler p a r t s  of the  d a y  (i.e., 5 : O O  a.m. to 
1:OO p.m., a n d  6:OO p . m .  t o  n i g h t f a i l l .  

3 



. 

i f  protectlve clothlng m u i t  be worn, especially Levels A a n d  8, the 
ruggcs ted guidelines for antblen t temperature arid maxlmum wearlrrg time 
per oxcurr lon are: 

Maximum Wearing T l m e  
Ambient Temucrature (OF) Der Excursion (Minutes) 

Above 90 IS 

85 to 90 . 30 

ao to  as 

70 to'.aO 

60 to 70 

60 

90 

120 

50 to 60 180 

One method of measurlng the effect lvenesi of employed rest- recovwy 
regime Is by monltorlnq the heart  rate. The "Brouha guidt l lne"  Is cnt 
¶UCh Rnthod: 

0 Dur lng  I thret-minute period, count the pulse rate for the - last 30 seconds of the f i r s t  minute, the laJt 30 seconds 
of tho second dnute ,  vrd the 30 seconds of the third 
mlnu tc. 

a Double the count. 

I f  the recovery pulse rate during the last IO seconds of the I 1 st 
mlnutc b at 110 beatsImInute or less and the dccelcratbn between *lie 
first, second, 8nd Ullrd mlnutes 1s at k a s t  10 bcatsItnlnuta. '*.he 
work-recovery regime Is srcrptahk. I f  t!!* employee's rate is ;itwve 
that specifled, I longer rest  per iod is required, accompanied b:; 311 
Increased Intake of fluids. 

. 
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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 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 . 
ainirnum 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 1s feet of overhead lines. 

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

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

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

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

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

Use proper liftimg techniques 

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. 



The information i n  t h i s  rheet app l ies  t o  workplace exposure res td t rnq  from processinq, 
unufaccuzinq.  s t o r i n q  O r  handlinq and is not designed for t h e  p p u l r c r o n  at  large.  Any 
q e n e r l l r z a t i o n  beyond occupational exposures should noc be made. 
pracrica is LO marntrin concan t t r t rons  of a l l  chemrcalr a t  leve ls  as low as i s  practLca1. 

v: benzol. phenyl hydride, y c l o h e u t r r e n s ;  W 71-43-2. 

-: B e ~ o l e ,  Bmnzdene. Carbon O i l ,  Carbon Naphtha, l i n e r a l  tlaphtba, Mcor benzol, 

U r  In the manufacture of s tyrene,  phenol, detergents .  o rgan ic  cheaicals, pesricrdos,  

The b e s t  i n d u s t r i a l  hyqrene 

Nicracroa knzena .  Phene. Pyrobenzol and Ocher%. 

pluticr and res ina .  ryntbecic rubb.r, aviacion fuel  , p h a r r a c e u e i u l r .  dyes. explosives, 
gasoline, f l a v o r s  and pkZumea. p u n t r  and coacrnqs. Used An t h e  Lndusrc ru  proccssinq of 
nylon. c m t f r ~ n  food products and phorographlc ChcllSaLr, 

w 
-: Color less  l iqu id .  

MpL: Strong. plearant. 

& m & v & h - $ $ x  S l i g h t l y  so lub le ,  f lor tr .  

. 
e bv ddoc: 5 p p .  . 

-ianl -?id. 

-8 Averaqe @ hour expoaure l k r t  - 10  p p ~ ,  

-: 1 P P -  

-: Average 1 hour expoaure l i m i t  -- 10 p p .  

Zhart_Tcra=: 

- B t  Benzene may produce both nerve and blood effeccs. I r r i t r c i o n  of t h e  nose ,  
rhroac 4nd lung. 8.y oicur ( 3 , 0 0 0  ppm may be t o l t r r c r d  for o n l y  30 eo 6 U  minucesl. 
conqeation may occur. Nerve effecrs may include an exaqqeraced f a d i n g  of ucLl-beinq, 
8xCiL~enC.  headache. dizzraesr  and s l u r r d  spech. A t  h i q h  levels. slowed breacninq ana 
dmath may result. Deatb h u  occurred ac 20,000 p p ~  f o r  5 eo 10 minutes, o r  7 ,500  ppm fo r  
30 minuter, 

W a x  I r r i t a t i o n  may occur. witb redness and b l i s t e r i n g  i f  not prompcly ranaved. Benzene 
La poorly rtuorkd. 
ef fecss .  

Lonq 

- Whole body exposure for 30 minuces h u  been r c p c t e d  u i c h  no h e a l t h  

m: nay -use severe i r r i t a t i o n ,  

Lnaertfan: Kay cause irritation of mouth, c h r o a c  and stomach. Symptoms a r e  s imi i rr  co 
t h o u  listed under. i n h d a t A o n ,  Onr tableapon ray cause c o l l a p s e ,  hronchLt i s ,  PnrumQnlA 
and death. a . 

-ma&: s 
M y  cause loa. of  rppecit., nausea, weight loss, fa t igue ,  muscle weakness, headache, * 
diz t ines8 .  nervousner8 and I r r i t a b i l i t y .  
25 p p  for severa l  years and 100 p p  Lor 3 monas.  
p r iods  of 6 .onchar oc mce ,  severe i r r e v e r a i b l e  blood c h m g e t  and damage t o  l i v e r  ana 
heart ory ocCUK. Tmmprary p r t r r l  pnralysir has been reparrra. 

Benzene is knwn human urc inoqen .  Expoaute has been  l i n k e d  t o  i n c r e a s e d  r i s k  of 
r.veral f0-8 O f  1.uUenir. Periodic blood c*ats  o f  o c c u p a t i o n a l l y  exposed i n o i v r d u a l s  
should k conducted. 

Mild a n e n i a  has been reporcca f fom exposurcs of 
A t  l eve l s  between 100 ana 200 p p  foc 

9repar.d by tbe Bureau of Toxic  SUb8tanC8 Asaessaent, New York Stare Oeparment of I e d t h .  
for an explanat ion of tbo  t e r m  and r b b r w i r t i o n s  used. see '2oxic Su8scancrs: How Toxic is 
ToxLc' a v a i l a b l e  from the Neu York Stace Ocpartamc of R r d t h .  



lrntrnc 
?-"e-- 

-: Remove  t o  tresh air. Give a r t i f i c i a l  rnpiracioa o r  oxygen if 

-: 

&a 

-r Do not try to indue8 r o l i t i n p .  k e k  atteataon iDediatery. 

neasaary. S e d  m e d i c a l  atteotion. 

for at  l e u t  S minuter. Seek D U U ~  attention. i f  nrassary. 
R e m o v e  roiled clothiaq i r r d i a t e l y .  

Irrigate  eyes w i t h  water for a t  l e u t  l f  8inUte& 

Wash tbotouqhly vitb r ~ r p  and water 

Seek m e d i a l  attention. 

ea -: Severe upomre may rr(oire sopportrw uuuzu tor ~ U ~ ~ I U W  
edema. 

?lamsable. vapor UT rpread consl&table dlstaaa to  source o f  i g n i t i o n  
and flash back. Ignites at -UOC ( l l o l l .  

Upper - 7.1t. Lever - 1.J8. 
MCwnf: Carbon dioxide, dry c b a i a l  or foam. - 

b a t a c t  uith strong oxidizers, or iroa i a  the pesence of 
chlorine or brain. .  

- m i x  Exposure t o  sources ot ignition. 

- *  

-: -: ? r o t e  conta ines  a q i n s t  physicrl dauqe. Storas. 
.- preferred l a  .(I outdoor OS detached building. If storage i s  indoor. use a 

standard flammable l iquid atorwe c o a .  

OH only  w i t h  efficient nnt i la t ioa .  L a a i n r r r i n a r  - 
and eye goqo.1es. 

use a relf-concaimd breamrnq 
appararaa with  a full tae8pi.a and oprated a positive pressure lode or a 
combination Type C supplied-air rerpirator with an auxilrary ulf-cont8rn.d 
ereatbin9 apparatm. both w i t h  fa l l  r a a p i u e  and oprated i a  a~posit ive  
pressure mode. Far a uae a qas usx with or9anic 
vapor can i s tar  or UI r s u p  sell-coataraed breathrag apparac~p. 

- -a- 

G e t  a l l  workers o m  o f  spill area. 
enterinq spill area for eleurup. 
keep contained in f i k t  carton t ight ly  sealed. lor  f i n d  d i spowl . concac t  your 
reqi8aul office of t h e  Ikr York State Deprtrcnt  o i  h v i r o n r e n t a l  Conservation. 

tor  #re infoaationr 

?ut on protective elothinq A d  equipent  when 
Spread absorbent material on s p i l l ,  n r c p  up and 

Contact tb8  Industrial lQgl.nist or Safety  Officer a t  your wrksite or t h e  New 
York S t a t e  Department of nealth. Bureau of Toxic Substance &messmen+. 2 
OniVerSiV Ohm, Alhq. I- YOCk 12203. 

-- 

\a 
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r information i n  t h i s  s h e e t  a p p l i e s  t o  uorkplace ex o s u r e  r e s u l t i n q  f r o m  process ing,  
m u f a c t u r i n q ,  s t o r i n g  OK handlinq and is not  designes  Lor t h e  popula t ion a t  l a r q e .  Any 
genera l i za t ion  beyond occupational  exposures should not  be made. 
g iene  p rac t i ce  is t o  maintain concentra t ions  of all chemicals a t  l e v e l s  as low as is prac- 
tical . 
-sal.--: Methylbenzene, methylbenrol, phenylmethane, t o l u o l ;  Us 108-88-3. 

v: 

The best i n d u s t r i a l  hy- 

netbacide ,  Ant isa l  I and others .  

Used i n  t h e  nanufac tu te  of benzoic ac id ,  benzaldehyde, explosives, dyes and 
adhesives. 

w: Clear, c o l o r l e s s  l i q u i d ,  

pdpt: Stzong, p leasan t .  

B c h a o i a r i n :  Only a very small amount v i11  mix, t h e ' r e s t  v i 1 1  f l o a t .  

-: Liquid evaporates  very s louly .  

-: Average 8 hour exposure l i m i t  -0 200 p p .  

-: Average 8 hour exposure 2- 100 ppn. 

A C E T R l a m m c n d c d :  Average 8 hour exposure -- 100 p p .  

t T  : 

tnhslatian: 100. g p  exposure can cause '  d i zz iness ,  drowsiness and h a l l u c i n a t i o n s .  

from exposure t o  10,000 p p  for  an unknovn time. 

SkFn: Can cause  dryness  and i r r i t a t i o n .  Absorption may cause or , inc rease  t h e  s e v e r i t y  o f  
symptoms l i s t e d  above. 

100-200 
.. ppn can muse depress ion,  200-500 pm can cause headaches, nausea, loss' of a p p e t i t e ,  loss . o f  energy, l o r r  of coordinat ion and coma. I n  a d d i t i o n  t o  t h e  a h v e ,  death  has resulted 

w: Can cause  i r r i t a t i o n  a t  300 p p .  

-: Can c a u s a  a burning sensa t ion  i n  t h e  mouth and s t p a c h ,  upper abdominal p i n ,  
cough, hoarseness,  headacbe, nausea, loss of appet i te , '  loss of  energy, LOSS of 
coordinat ion and coma. 

-: 

Levels belov 200 pm may produce headache, t i r e d n e s s  and nausea. 
a p p t o m s  may inc lude  insomnia, i r r i t a b i l i t y ,  d i z z i n e s s ,  sane loss of memoryI l o s s  o f  
a p p t i t r ,  a f a e l i n q  of drunkeneso and d i s tu rbed  menstruation.  
Cause h e a r t  p a l p i t a t i o n s  and loss of coordination.  Blood ef fects  and anemia have been 
reported but a re  probably due t o  contamination by benzene. nost of these  e f f e c t s  arc  
bel ieved t o  go amy when exposure stop. 

From 200 t o  750 ppn 

L a d s  up t q  1,540 p~ may 

Prepared by the Bureau of Toxic Subutancr Assessment, New York S t a t e  Department of Eealth.  
?or an exp lana t ion  o f  t h e  tenus  and abbrev ia t ions  used, see Y o x i c  Substances: Eov Toxic is 
t o r i c '  a v a i l a b l e  f rop  the Nev York State Department of Health. 



Taluanr 

tnhdl.tfan: G e t  person t o  fresh a i r  Keep warm and quiet. Give a r t i f i c i a l  respira t ion.  if a 
necessary. Seck medical a t t en t ion ,  i f  necessrcy. 

u: Take oft clothing soaked with l iquid.  Warh C a n t u f n r t r d  area w i t h  s m p  and water for  
at l e a s t  5 minutea. Seek r e d i u l  a t tent ion,  if n-sary. 

eXy: 
a t t  ention. 

Inaratlanr Do not induce r a i t i n q .  Give one O r  tu0 ounces of l i n e t d  O i l ,  S e 8 k  immediate 
medical at tention.  m r  ICrer for= an unconscious p r s o n  t o  drink. 

& a @ - :  
acid l e v e l s  above 5 @li te r  arine. 
i n  blood. 

wash v i e  large amouuts of water for a t  l e u t  1s lfnutes. Seek i u e d i a t e  m e d i c a l  

Expowre t o  toluene a t  levels q t e a t e r  then ZOO p p  may r e s u l t  in h ippur ic  
After e l e r a t d  exposure. toluene may also be dctecced 

?lamaable l iqoid.  hmes ray spread a considerable distmn and flasb back. Will 
i g n i t e  a t  4.4% 4 W C .  

v: 
-: 

Upper L i m i t  -- 7.0I. Lower L i m i t  - l,Z7\. 
water spray. carbon diorido, dry c b e m i u l  or foam. 

mn: Reacts violently w i t b  chlorine. permaaganrtr and dichromate. 

1 sources of ignition. 

-: Stoce outdoors or la a deta&ed building. if p o a 8 i b h .  If indoors. e 

s tore  in a standard flammable l iqu id  rtoraqe room or u b i n e t .  P r o t e a  conta iners  C r o r  
ghysi ul damage . 

-Cantralar Use i n  well-ventilated area. tyeuaab s ta t ioas ,  r i n k s  and showers 
rhould be readily available,  

If d i r e c t  contact is l ike ly ,  wear t i t o n ,  PVA, WEL O r  polyabylene d o t h i n g .  

organic vapor a r t r i d q t s .  a supplied-air resp i ra to r .  a self-contained breathing a p p r a t u s  
or a povcred air- purifying resp i ra to r  with o r g a ~ c . v a p o r  ' u r t r i d q c s ,  
L P O a  o ~ a  use a gas mask with  an organic vapor can i s te r .  a rupplied-air r e s p i r a t o r  uath a 
f u l l  facepiace, a self-contained breathing apparatus w i t h  a full Faerplcce or  a 
supplied-alr respira tor  op.ratrd in  continuous Clau mode. for l - e l -  &hove 2 0 0 0  usm or a* 

operated i n  a pO8itiVc pressore rode or a Tyor C supplied- air r esp i ra to r  with an auxiliary 
self-contained Breathing apprratu8, both w i t h  a full I a c e p i m  and o p r a t e d  l n  a p o s i t i v e  
peersue mode. 
can i s te r  or an erupe self-contained bteathiaq apprratus. 

# 
#: 

V: ax 1 - u  to LPPa Dm use  a cheial u r t r i d q c  resp i ra to r  w i t h  

ea 

use a self- contained breathinq appC8tu8 w i t h  f.CI?piee 

use  a g u  8-k with aa organic vapot 

OR GEMJ 

Get all wrkerr out of t h e  spil l  area. 

take t o  a 
disposal contact your regional o f f i c e  of tbe N.Y.S. Department of hvi ro r r rcn t r l  Consemation. 

tor more information: 
Contact tbc Indus t r i a l  Ryqicnist or Safety O f f i c e r  a t  your worksite or t h e  Nev fork  S t a t e  
Dcprrtscnt o t  Ecalth, Bureau of Toxic Substanc8 Assessment, 2 University Place. Albany. 
New York -12203. 

Put on a resp i ra to r  ud otber pro tec t ive  clothing.. 
S p e e d  sand O r  other a b 8 o r k n t  material over l l q u i d  t o  abrorb it. Shovel f n t o  bUCkefSr 

place i n  the o p n  a i r .  Wash area of s p i l l  ultb soap and water. ?or f i n a l  
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Section 3.0 - Project Summary 

Group/Si te Nos. : P/9 
Site Name: Navy Yard 
Revision No.: 0 
Date: 4-24-89 
Page No. : 3 of 11 

Work Plsn Group: P 
S i t e  No. : 9 
Site Name: 
Site Description:, A complete site description and history are presented in 

Navy Yard Disposal Area 

Sections 2.0 and 3.0 of the attached vork plan. 

. Phase I - Field Screening 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance - X Eabitat/Biota Survey 
X ENu/OVA Surface Emission Survey - Asbestos Survey (in Rubble) 
X Radiation Survey - X Ilydrologic Assessment 
- 
- 

Geophysical Survey (check all that apply): 
- Electromagnetic Conductivity: 
- EH-31 - EW-34 - Seismic Refraction 

- Magnetometry - Seismic Reflection 
- Very Lov Frequency 

- Ground Penetrating Radar 

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 " B E R  OF SAMPLES CATEGORIES OF ANALYSES 

Surface Vater - 
- Sed iaen t 

1s 

6 

2 

- Soil 
Groundvater - 
Duplicates - 
Trip Blanks - 
Field Blanks 

- Rinsa te -6lanks 

- Other 

- X Volatile Organic Compounds 
X Polynuclear Aromatic Hydrocarbons - 
- X Phenols 
- Organophosphorus Pesticides 
- Chlorinated Herbicides 
- Carbamates 

.- X Pesticides/Polychlorinated Biphenyls 
- X Total Recoverable Hydrocarbons 

X Metals - 
Gross Alpha - 
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Section 3.0 -- Project Summary (Continued) 

Phase I1 -- Characterization 

PIAN?lED " B E R  OF SAXPLES 

- Air 
Biota: 

- Surface Water 
Sed imen t 
Soil 
Groundwater 

- 
- 18 Flora - 

5 Fauna - - 

3 Duplicates 
2 Trip Blanks 

Field Blanks 2 
Rinsate Blanks 2 

- 
- 
- 
- 

CATEGORIES OF ANALYSES 
- X Purgeable Aromatics - X Pesticides 

X Purgeable Halocarbons - X Polychlorinated Biphenyls - 
X Total Recoverable Hydrocarbons 
X Metals 

- X BaseINeutral Extractables - 
- X Acid Extractables - 
- Polynuclear Aromatic Hydrocarbons - X Cyanide 

- 
Additional analytical categories are identified below: 

- Gross Alpha 
- X Total Organic Carbon 
- X Hardness (vater 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 PH 
0 

L_ 

- x Perceni Moisture 
L_ X Grain Size 
- x ;TU Content 
- X Ash Content 
- X Total Halogens 

- X Ignitability 
- X Cation Exchange Capacity 

X Sulfur - 
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Section 4.0 -- Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of .the GQAPP. 
are listed below: . 

Si te-specific designated personnel and their responsibilities 

Site b a g e r :  
T e d T a s k  Leader(s): To Be Determined 
Field Support Personnel: 

Biographies for those personnel listed above which are not included in the 
GQAPP are included in Appendix A of this document. 

Section S.0 - WQC Objectives for Ueasureaent Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. Detection limits for screening and 
quantitative analyses are presented in Section 9.0 of the GQAPP. 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. 
media, and method numbers relevant to the investigatioqof this site are 
listed in the following table, vhich also identifies-any modifications to the 
accuracy (A), precision (P), completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GQkPP setti'ons. 

Procedures 

All analytes (including field parameters), sample 

3 4 0 6 1  7 3  
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Analy t e Media nethod No. A P C DL 

* 
Laboratory Screening Analyses 

Volat i le  Organic Compounds 
Polynuclear Aromatic 

Pes t i c i de s  
Polychlorinated Biphenyls 
Total  Recoverable 

Hydrocarbons 
Phenols 
Arsenic 
Cad m i um 
Chromium 
Copper 
Lead 
Nickel 
S i lve r  
Zinc 

Hydrocarbons 

Laboratorv Analyses 

Volat i le  Ealogenated’ 
Hydrocarbons 

Volat i le  Aromatic 
Hydrocarbons 

TCL Purgeables + xylene 
TCL B N A s  
TCL Pes t ic ides  b PCBs 
Total  Recoverable 

Hydrocarbons 

TCL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryl1 i um 
Boron 
Cadmi um 
Calcium 
Ch romi um 
Cobalt 
Copper 
Iron 
Lead 
Magnesium ~ 

Hanganese 
Hercury 

s/w 
s/.w 
s/w 
s/w 
s/ w 
s/ w 
s/w 
s/w 
s/w 
s/w 
s/ w 
s/ w 
s/ w 
s/w * 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 

s/ w 
s/ w 
s/ w 
s/ w 
s/w 
s/ w 
s/v 
s/w 
s/w 
s/w 
s/v 
s/w 
s/w 
s/w 
s/v 
s/w 

EPA 8010/601 

EPA 80201602 
EPA 82401624 
EPA 82701625 
EPA 80801608 1 

, 

EPA 418.1 
I . 

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 
EPA 6010/200.7 
EPA 6010/.200.7 
EPA 7471/245.1 

N/M 

N/H 
N / H  
N / M  

N/M 
N / H  
N/M 
N/M 
N/M 
N/ H 
N/M 
N/M 
N/M 

N/M 

N/M 
N / H  
N/ M 
N/ M 

N/M 

N / H  
N/M 
N/M 
N/H 
N/M 
N/M 
N/H 
N/M 
N/M 
N/M 
N / H  
N /  M 
N/N 
N/H 
N/ H 
N/M 

N/H 

N/M 
N/ H 
N/M 

N / H  
N / H  
‘N/M 
N / H  
N/M 
N/M 
N/  M 
N / M  
N/M 

N / M  

N / M  
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/H 
N/M 
N/M 
N/M 
N/M 
N/H 
N/M 
N/H 
N / H  
N/M 
N/M 
N/ M 
N/H 
N/M 

N/ H 

N/H 
N/M 
N/M 

N/ H 
N/ ti 
N/H 
N/H 
N/H 
N/M 
N/H 
N/N 
N/H 

N/M 

N/ M 
N/H 
N/H 
N/M 

N/M 

N/M 
N / H  
N/ H 
N/M 
N/N 
N/H 
N/ H 
N / H  
N/H 
N/M 

N / H  
N/M 
N / H  
N / N  
N / H  

N/ n 

N/M 

N / H  

N/H 
w n  

N / H  
N/H 
N / H  
N/M 
N/M 
N/ M 
N/M 
N I H  
N/H 

N/M 

N I M  
N / H  
N/M 
N / H  

N/M 

N/M 
N/ M 
N/H 
N/H 
N/M 
N/M 

N / H  
N/M 
N / H  
N/H 
N / H  
N / H  
N / H  
N/ H 
N / H  

w n  
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Analyte Hedia Hethod No. h P C DL 

Nickel 
Selenium 
Silver 
Sod i urn 
Thalli urn 
Vanadium 
Zinc 

Cyanide 
TOC . 
Hardness 
Alkali ni t y 
Total Suspended Solids 
To tal Kj eldahl Ni t rogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 
PH 
Percent Hoisture 
Grain Size 
BTU Content 
Ash Content 
Total Halogens 

Sulfur 
Igni tabili ty 
Cation Exchange Capacity 

Demand 

Field Parameters 

PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

s/v 
S/Y 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
V 
V 
V 
s/v 
s/v 
s/v 
V 
V 
V 
S 
S 
S 
s 
S 

S 
s/v 
S 

V 
V 
V 
V 

EPA 6010/200.7 
EPA 77401270.2 
EPA 6010/2OO. 7 
EPA 6010/2OO. 7 
EPA 78411279.2 
&PA 6010/200.7 
EPA 6010/200.7 

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 

SH 507 
EPA 410.4 
EPA 150.1 
ASTH D-2216-80 
ASTH 0-422-63 
ASTH 0-2015-77 
ASTH D-482 
ASTH D-808-8 1 
EPA 325.3 0 

EPA 1010 
EPA 9081 

ASTH D-129-64 

# . 
Field 
Field 
Field 
&PA 360.1 

N/H 
N/H 
N/H 
NIH 
N/H 
N/H 
N/X 

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/M 
N/H 

N/H N/H 
N/H N/H 
N/H N/H 
N/H N/M 
N/H N/H 

' N/H N/H 
N/H N/H 

N/H N/H 
N/H N/H 
N/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/U 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 

N/H - N/H 

N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
NlH 
N/H 

N/H 
N/M 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
NIP 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/M 
N/ H 
N/H 
N/H 

Notes: S = Soil and/or sediment 
V 
N/H = No Modifications from CQAPP 

= Groundwater and/or surface water 

f 
Vith the exception of Total Recoverable Hydrocarbons and Cross Alpha, the 
laboratory screening analyses do not have EPA method numbers. 

-. 
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Section 6.0 -- Pieldvork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 
0 

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 * 
Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. Modifications to these procedures are described. below: 

No Modifications 
X . 

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 belov: 

Modifications to 

No Uodifications 

. :  
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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. Hodifications to these procedures are described belov: 

No Uodifications . 

Section 11.0 -- Internal Quality Control Checks 

Internal quality control check procedures are presented in Section 11.0 of the 
GOAPP. Modifications to these procedures art described belov: 

No Uodifications 

Section 12.0 - Performance and System Audits 

Performance and system audit procedures are presented in Section 12.0 of the 
COAPP. Specific audits planned for this site investigation are listed belov: 

# 

Audi t Type FrequencylDate . I Description 
. .  

To Be Determined 
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Section 13.0 -- Preventive Haintenance 

Preventive maintenance procedures are presented in Section 13.0 of the G Q A P P .  

Hodifications to these procedures are described below: 

No Modifications 

Section 14.0 -- Procedures Used to Assess Accuracy, Precision, and 
Cornple teness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the G Q A P P .  Modifications to these procedures - 

. are described below: 

No Modifications 

Section 15.0 -- Corrective Action 

Corrective action procedures are presented in Section 15.0 of the G Q A P P .  

Hodifications to these procedures are described belov: 

No Hodifications 

t 
Section 16.0 -- Quality Assurance Reports to H'anagernent 

Quali-ty assurance report procedures are presented in Section 16.0 of the 
G Q A P P .  Modifications to these procedures are described below: 

No Hodifications 



* 4  
Group/Si te Nos. : P/9 
Si te  Name: Navy Yard 
Revision No.: 0 
Date: 4-24-89 
Page No. : 11 of 11 

Appendix A -- Additional Personnel Biographies 

Personnel assigned to this site investigation vhose biographies do not appear 
in the GOAPP are listed belov; biographies for these site personnel are 
presented on the folloving pages. 

To Be Determined 

5400182 

. 

. 



GroupISite Nos.: P/10 
Site Name: Corn. Pond 
Revision No.: 0 
Date: 4-24-89 

1 of 11 Page No. : 

Section 1.0 -- Title Page 

Vork P l a n  Group: F 
Site No.: 10 
S i t e  Name: Commodore's Pond 

Prepared by: Hary L. Hiller . 
Ecology and Environment, Inc. 
1203 Governor's Square Boulevard, Suite 401 
Tallahassee, Florida 32301 

Prepared for: Department of the Navy 
Southern Division 
Naval Facilities Engineeting Command 
2155 Eagle Drive, P . O .  Box 10068 
Charleston, South Carolina 29411-0068 
Contract Number N62467-88-C-0200 

Signature Approvals: 

. .  

E & E OA/QC Director or : 

Assis tan t QA/QC Director 

E 6 E ASC Director 

8-2 



* - z  

Group/Site Nos . . P/10 
Si tc Name: Corn . Pond 
Revision No . . 0 
bate: 4-24-89 

* Of l1 0 
Page No . : 

Section 2.0 . Table of Contents 

Page 
Section 1:O .. Title Page ...................................... 1 

. Section 2.0 .. Table of Contents ............................... 2 

Section 3.0 .. Project Summaty ................................. 3 

Section 4.0 .. Project Organization and Responsibility ......... 5 

Section 5.0 .. QA/W Objectives for Measurement Data ........... 5 

Section 7.0 .. Sample Custody .................................. 8 

Section 8.0 .. Calibration Procedures and Frequency ............ 8 

Section 9.0 .. Analytical Procedures ........................... 8 

Section 10.0 .. Data Reduction, Validation, and Reporting ....... 9 

Section 11.0 .. Internal Quality Control Checks ................. 9 

Section 12.0 .. Performance and Systems Audits .................. 9 

Section 13.0 .. Preventive naintenance .......................... 10 

Section 14.0 .. Procedures Used to Assess Accuracy, Precision, 
and Completeness of Data ........................ 10 

Section 15.0 .. Corrective Action ............................... 10 

Section 16.0 .. Quality Assurance Reports to Hanagemen,t ......... 10 
Appendix A .. Additional Personnel Biographies ................ 11 

Section 6.0 .. Fieldwork and Sampling Procedures ............... 8 

I . 

Date 
4-24-89 

4-24-89 

4-24-89 

4-24-89 

4-24-89 

4-24-89 

4-24-89 

4-24-89 

4- 24-8 9 

4-24-89 

4 . 2 4-89 

4-24-89 

4-24-89 

4-24-89 a 
4-24-89 

4-24-89 

4-24-89 



Group/Site Nos.: PI10 
S i t e  Name: Corn. Pond 
Revision No.: 0 
Date: 4-24-89 
Page No. : 3 of 11 

Section 3.0 -- Project Summary 

Work Plan Group: F 
S i t e  No.: 10 
S i t e  Name: Commodore's Pond 
Site Description:, A complete site description and history are presented in 

Sections 2.0 and 3.0 of the attached work plan. 

Phase I - Field Screening 
Physical Survey (check all.that apply): 

X Overall Physical Reconnaissance - X Habitat/Biota Survey 
X HNu/OVA Surface Emission Survey - Asbestos Survey (in Rubble) 
- 
- 
- X Radiation Survey - X Hydrologic Assessment 

Geophysical Survey (check all that apply): 
- X Electromagnetic Conductivity: - Ground Penetrating Radar 

Seismic Refraction 
Seismic Reflection 

- X EM-31 - X EM-34 - 
- X Magnetometry - 
- Very Lov Frequency 

Analytical Screening (check all that apply): 
- Field Analyses: 
- Soil Headspace Analyses: Planned Number of Samples - 
- Soil Gas Analyses : Planned Number 09 Samples - 
- X Laboratory Analyses: 

PLANNED " B E R  OF SMPLES CATEGORIES OF ANALYSES 
Surface. Vater - - X Volatile Organic Compounds 

- Sed imen t 
S o i l  

Groundwater 
6 

3 

2 

- 
- 

Duplicates - 
Trip Blanks - 

- Field Blanks 
Rinsate Blanks 
Other 

- 
- 

- X Polynuclear Aromatic Hydrocarbons 
X Phenols - 
- Organophosphorus Pesticides 
- Chlorinated Herbicides 
__. Carbamates 
- X Pesticides/Polychlorinated Biphenyls 
- X .Total Recoverable Hydrocarbons 
- X Metals 
- Gross Alpha 
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- 
Section 3.0 - Project Summary (Continued) 

Phase 11 - Characterization 

PLANNED " B E R  OF SMPLES . 
2 
2 

Field Blanks 2 
Rinsate Blanks 2 

. - Duplicates - Air - Surface Vater 
Sediment - Biota: Trip Blanks 
Soil 
Groundvater 

- 
- - 9 Flora 

2 Fauna - 
- 

- - . 
CATEGORIES OF ANALYSES 

X Pesticides 
X Polychlorinated Biphenyls 
X Total Recoverable Hydrocarbons 

- - X Purgeable Aromatics 
- X Purgeable Ealocarbons 
- X BaseINeutral Extractables 
- X Acid Extractables - X Hetals 

- 
- 

Polynuclear Aromatic Hydrocarbons X Cyanide - - 

Additional analytical categories are 

Gross Alpha - 
X Total Organic Carbort 
X Hardness (vater only) 
- 
- 
- X Alkalinity 

X Total Suspended Solids - 
(vater 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 

- 
- 

- 

identified belov: 

- x PH . 
- X Percent Hoisture 
- X Grain Size 
- XcBTU Content 
- X Ash Content 
- X Total Ealogens 
- X Sulfur 
- X Igni tabili ty 
- X Cation Exchange Capac i t y 
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Section 4.0 -- Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP,. Site-specific designated personnel and their responsibilities 
'are listed below: 

Site Hanager: 
Tearn/Task Leader(s): To Be Determined 
Field Support Personnel: 

Biographies for those personnel listed above which are not included in the 
GQAPP are included in Appendix A of this document. 

Section 5.0 -- OA/QC Objectives for Heasurement Data 

Criteria for reporting the accuracy, precision, and completeness of data ace 
presented in Section 5.0 of the GQAPP. Detection limits for screening and 
quantitative analyses are presented in Section 9.0 of the GQAPP. Procedures 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the 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) 
cri ter'ia specified in the above-referenced GQAPP se:tions. 

All analytes (including field parameters), sample 

, 
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Analyte Hedia Method No. b P C DL 

* Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable 

Hyd rocarbons 
Phenols 
Arsenic 
Cadmium 
Chrom i urn 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Byd rocarbons 

Laboratory Analyses 

Volatile Halogenated 
Hydrocarbons 

Volatile Aromatic 
Hydrocarbons 

TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides 6 PCBs 
Total Recoverable 

Hydrocarbons 

TCL Hetals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryl1 iun 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Hagnes ium 
Hanganese 
Her cury 

s/v 
.s/w 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/u 
s/v 
s/v 
s/v 
s/v 
SIV 

s/v 
S/V 
s/v 
s/v 
s/v 
s/v 

s/v 
s/w 
s/v 
s/v 
s/u 
S/Y 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
S/V 
s/v 
s/v 
s/v 

EPA 8010/601 

EPA 80201602 
EPA 82401624 
EPA 82701625 . 
EPA 80801608 

EPA 418.1 
a 

8 

EPA 6010/200.7 
EPA 6010/200.7 
EPA 70601206.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 74211239.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 7471/245.1 

N/H 

N/H 
N IH  
N/H 

N/H 
N/H 
N/H 
N/H 
NIX 
N/H 
N/H 
N/H 
N/H 

N/U 

N/U 
N/H 
N/H 
N/H 

N/ H 

N/H 
N/H 
N/ H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
NIX 
N/H 
N/H 
N/H 

N/N 

N/H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/X 
N/H 
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 
tun 

N/H 

N/H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H ' N/H 
N/H N/H 
N/H N/H 
N/U N/H 
N/U N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H' 
N/H 
N/H 
N/H 
N/H 

N/h e 
N/H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/ H 
N/H 
N/H 
N/H 
N/ 

N'r 0 
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Hedia Method No. A P C DL 

Nickel 
Selen i urn 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Cyanide 
TOC 
Hardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 
PH 
Percent Hoisture 
Grain Site 
BTU Content 
Ash Content 
Total Ealogens 

Demand 

S/W EPA 6010!200.7 
S/W EPA 7740/270.2 
S/U EPA 6010/200.7 . 
S/W EPA 6010/200.7 
S/W EPA 7841/279.2 
S/U EPA 6010/200.7 
S/U EPA 6010/200.7 

s/u 
s/u 
W 
U 
W 
s/u 
s/u 
s/w 

Sulfur S 
Ignitability s/u 
Cation Exchange Capacity , S 

Field Parameters 

PH * W 
Specific Conductance W 
Temperature W 
Dissolved Oxygen W 

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 

N/M N/M N/H N/M 
N/H N/H N/H N / H  
N/M N/M N/M N/ t l  
N/H N/M N/H N/H 
N/M N/M p i n  N/M 
N/H N/M N/M N/M 
N/H N/H N/M ‘ N/M 

N/M 
N/H 
N/M 
N/M 
N/H 
N/M 
N/M 
N/M 

N/H N/M 
N/H N/H 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 

SM 507 N/H N/M N/H 
EPA 410.4 N/M N/H N/H 
EPA 150.1 N/H N/H N/H 
ASTM D-2216-80 N/H N/M N/M 
ASTM D-422-63 N/M N/M N/M 
ASTM D-2015-77 N/H N/M N/M 
ASTH D-482 N/M N/M N/H 
ASTH D-808-81 N/M N/H N/M 
EPA 325.3 ’ N/H N/M N/H 
ASTM D-129-64 - N/M N/M N/M 
EPA 1010 N/M N/M N/H 
EPA 9081 N/H N/M N/M . I 

Field N/M N/M N/M 
Field N/M N/M N/M 
Field N/M N/M N/M 
&PA 360.1 N/M N/M N/M 

N/M 
N/M 
N/H 
N/M 
N/M’ 
N/M 
N/M 
N/M 

N/M 
N/M 
N/M 
N/M 
N / H  
N/M 
N/M 
N/H 
N/M 
N/M 
N/M 
N/M 

N/M 
N/M 
N/H 
N/H 

Notes: S = Soil and/or sediment 
V 
N/H = No Modifications from GOAPP 

= Groundwater and/or surface water 

* 
With the exception of Total Recoverable Hydrocarbons and Gross Alpha, the 
laboratory screening analyses do not have EPA method numbers. 

~. 

0’ 
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Section 6.0 - Pieldvork and Sampling Procedures 

Fieldvork and sampling procedures are presented in Section 6.0 of the COAPP. 

Hodif ications to these procedures are described' belov: 

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 Hodifications 

.- 

Section 8.0 - Calibration Procedures and Frequency. 

Calibration procedures and frequency are presented in Section 8.0 of the 
GOAPP. Hodifications to these procedures are describe& belov: 

No Modifications . I 

Section 9.0 - .alyt-cal Procedures 

Screening and quantitative analytical procedures are presented in Section 9.0 
of the GQAPP. Site-specific accuracy, precision, completeness, and detection 
limit criteria are presented in Section 5.0 of this SQAPP. Uodifications to 
any other of the analytical procedures are described belov: 

No Uodifications 
-. 
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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. Modifications t o  these procedures are described belov: 

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 l i s ted  belov: 

. 
Audit Type PrequencyIDate Description 

To Be Determined 
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Section 13.0 - Preventive Maintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
hdifications to these procedures are described belov: 

No Modifications 

Section 14.0 - Procedures Used t o  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 CQAPP. 
are described belov: 

Modifications to these procedures - 

' .  
No Modifications 

Section 15.0 -- Corrective Action a 
Corrective action procedures are presented in Section 15.0 of the COAPP. 
Modifications to these procedures are described belov: 

# 

No Hodifications 

Section 16.0 -- Quality Assurance Reports To Hanagdent . .  

Ouality assurance report procedures are presented in Sec ion 16.0 of the 
GQAPP. Modifications to these procedures are described belov: 

No Hodifications 



GroupISite Nos.: P/10 
Site Name: Corn. Pond 
Revision No.: 0 
Date: 4-24-89 
Page No. : 11 of 11 

Appendix A -- Additional Personnel Biographies 

Personnel assigned to this site investigation whose biographies do not appear 
in the CPAPP are listed below; biographies for these site personnel are 
presented on the folloving pages. 

To Be Determined 

. I 
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Section 3.0 - Project Summary  

Work Plan  Group: F 
Site No.: 23 
Site Name: 
Site Description: 

Chevalier Field Pipe Leak Area 
A complete site description and history are presented in 
Sections 2.0 and 3.0 of the*attached vork plan. 

Phase I - Field Screening 
Physical Survey (check all that apply): . 

X Eabitat/Biota Survey - X Overall Physical Reconnaissance - 
X BNu/OVA Surface Emission Survey - X Asbestos Survey (in Rubble) - 

Eydrologic Assessment - X Radiation Survey - 

Geophysical Survey (check all that apply): 
- X Electromagnetic Conductivity: - Ground Penetrating Radar 

. X EH-31 X EM-34 - Seismic Refraction 
Seismic Reflection 

- - 
- X tlagnetometry - 
- Very Lov Frequency 

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 "BER OF SAHPLES CATEGORIES OF ANALYSES 

- Surface Water 
Sediment - 

17 * Soi 1 
Groundvater - 7 

2 

- 

Duplicates - 
- Trip Blanks 

Field Blanks - 
Rinsate Blanks - 
Other - 

X Volatile Organic Compounds - 
- X Polynuclear Aromatic Hydrocarbons 
- X Phenols 
- Organophosphorus Pesticides 
- Chlorinated Herbicides 
- Carbamates 
- X PesticideslPolychlorinated Biphenyls 
- X Total Recoverable Hydrocarbons 
- X Hetals 
- Gross Alpha 
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Section 3.0 - Project Summary (Continued) . 

Phas'e I1 - Characterization 

PLANNED " B E R  OF SAHPLES 
3 
2 

Field Blanks 2 
Rinsate Blanks 2 

Surface Vater - Air - Duplicates - 
Sediment - - Biota: Trip Blanks 

- - 21 Flora - Soil 
Groundwater - 5 Fauna __ - 

CATEGORIES OF ANALYSES 
. X Pesticides - X Purgeable Aromatics - 

- X .Base/Neutral Extractables - 
- X Acid Extractables - 

X Purgeable Ralocarbons - X Polychlorinated Biphenyls - 
X Total Recoverable Hydrocarbons 
X Hetals 

- Polynuclear Aromatic Hydrocarbons - X Cyanide 

Additional analytical categories are identified below: 

Gross Alpha - 
X Total Organic Carbon 
X Bardness (water only) 
- 
- 
.- X Alkalinity 
- X Total Suspended Solids 

- 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 

(water only) 

- x PH * 

X Percent Xoisture 
X Grain Size 
- 

- x 'BTU tontent 
X Ash Content 
- X Total Halogens 
- 

X Sul€ur - 
- X Ignitability 
- 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 GOAPP. 
are listed belov: 

Site-specific designated personnel and their responsibilities 

Site m e r :  
T e d T a s k  Leader(s): To Be Determined 
Field Support Personnel: 

Biographies for those personnel listed above which are not included in the 
GQAPP are included in Appendix A of this document. 

Section 5.0 - OA/W Objectives for Measurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GOAPP. 
quantitative analyses are presented in Section 9.0 of the GOAPP. 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GOAPP. All analytes (including field parameters), sample 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifies a;y modifications to the 
accuracy ( A ) ,  precision (P), completeness (C), and fetection limit (DL) 
criteria specified in the.above-referenced.GQAPP sestions. 

Detection limits for screening and 
Procedures 
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Analy t e Media Method No. A P C DL 
e 

* 
Laboratory Screening Analyses 

Valatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable 

Hydrocarbons 
Phenols 
Arsenic 
Cadmium 
Chromi um 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Laboratory Analyses 

Volatile Halogenated 
Hydrocarbons 

Volatile Aromatic 
Hydrocarbons 

TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides & PCBs 
Total Recoverable 

Hydrocarbons 

TCL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Be r.y 11 i urn 
Bo r on 
Cadmium 
Cal c i urn 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

s/w 
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/w 
s/w 
s/w 

s/ w 

s/u 
s/u 
s/ w 
S/V 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
S/V 
S I Y  
s/w 
s/u 
s/w 
s/ w 

N/M 

N/H 
N/M 
N/M 

N/H 
N/H 
N/M 
N/H 
N / H  
N/M 
N/H 
N/M 
N/M 

EPA 8010/601 N/M 

EPA 80201602 N/H 
EPA 82401624 N/ H 
EPA 82701625 ' N/M 
EPA 80801608 1 N/H. 

EPA 418.1 N/M . t 

EPA 6010/200.7 
EPA 6010/200.7 
EPA 7060/206.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 74211239.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 747U245.1 

N/M 
N/H 
N/H 
N/M 
N/H 
N/ M 
N/H 
N/ H 
N/H 
N/M 
N/H 
N/M 
N/H 
N/M 
N / H  
N/H 

N/M 

N/ M 
Nf H 
N/H 

N/M 
N/H 
N/H 
N/H 
N/M 
N/M 
N/M 
N/M 
N / H  

N/M 

N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/H 
N/H 

N / H  
N/H 
N/H 
N/H 
N/H 

N/ n 

N/M 

N / H  
N / H  
NIM 

N/ H 
N/M 
N/ M 
N/M 
N/H 
N/M 
N/H 
N/M 
N/M 

N/M 

N/M 
N/H 
N/M 
N/M 

N/M 

N/M 
N/ H 
N/H 
N/H 
N/M 
N/M 
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/M 

N / H  
N/M 
N/H 
N/H 
N/H- 
N/H 
N / H  
N/H 
N/M 

N/ M 

N/M 
N/M 
N/M 
N/M 

N/M 

N/H 
N/H 
N / H  
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
N/M 
N/H 
N/H 
N/H 
N 1.M 
N/M 



- - i  

Group/Si te Nos. : P/23 
Site Name: C.P.P.L.A. 
Revision No.: 0 
Date: 4-24-89 
Page No. : 7 of 11 

e 
A P C DL Analy t e Media Method No. 

Nickel 
Seleni um 
Silver 
Sod i um 
Thalli urn 
Vanadium 
Zinc 

Cyanide 
TOC 
Hardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 
PH 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Halogens 

Demand 

Sulfur 
Igni tabili ty 
Cation Exchange Capacity 

Field Parameters 

PB 
Specific Conductance 
Temperature 
Dissolved Oxygen 

s/w 
s/w 
s/w 
s/w 
s/w 
s/v 
s/w 
s/u 
s/v 
U 
U 
W 
s/w 
SIW 
s/v 
U 
W 
U 
S 
S 
S 
S 
S 

S 
s/w 
S 

v 
v 
v 
v 

€PA 6010/200.7 
EPA 7740/270.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 78411279.2 
EPA 6010/200.7 
EPA 6010/200.7 

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 

sn 507 
EPA 410.4 
EPA 150.1 
ASTH D-2216-80 
ASTH D-422-63 
ASTH 0-2015-77 
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 
NIX 
N/ H 
N/X 
N/H 

N/H 
N/ H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N /H 
N/H 
N/H 
N/H 
N/ H 
N/H 
N/ H 
N/H 
N/ H 
N/H 
N/H 
N/H 

N/H 
N/ H 
N/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 

w n  

N/H 
N/H 
N/H 
N / H  

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/tl 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/ t4 

N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/W 
N/H 
N/H 
N/H 

N/H 
N/H 
N/Y - 

E:; 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N / H  
N/H 
N/H 
N/H 

Notes: S = Soil and/or sediment 
V - Groundwater and/or surface water 
N/H = No Hodifications from GOAPP 

* 
With the exception of Total Recoverable Eydrocarbons and Cross 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. 
Hodif ications 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 a .: 
Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. Hodifications to these procedures are described 'below: 

\ No Modifications . 4 . 

Section 9.0 -- Analytical Procedures 

Screening and quantitative analytical procedures are presented in Section 9.0 
of the GOAPP. Si te-specific accuracy, precision, completeness, and detection 
limit criteria are presented in Section 5.0 of this SQAPP. 
any other of the analytical procedures are described belov: 

Modifications to 

No Hod i f i ca t ions - 
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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. Uodifications to these procedures are described belov: 

No Modifications 
a 

Section 11.0 - Internal Quality Control Checlts 

Internal quality control check procedures are presented in Section 11.0 of the 
COAPP. Uodifications to these procedures are described below: 

No Modifications 

Section 12.0 - Performance and System Audits 

Performance and system audit procedures are presented in Section 12.0 of the 
GQAPP. Specific audits planned for this site investigation are listed belov: 

Aud i t Type Prequency/Da te - a Description 

To Be Determined 

3 4 0 0 1 9 2  
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Section 13.0 -- Preventive Maintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described belov: 

No Modifications 

, Section 14.0 -- Procedures Used to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GQAPP. Modifications to these procedures - 
are described belov: 

No Modifications 

Section 15.0 -- Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

L I 

Section 16.0 - Quality Assurance Reports to Management 

Quality assurance report procedures are presented in Section 16.0 of the 
GOAPP. Modifications to these procedures are described below: 

No Modifications 
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Appendix A -- Additional Personnel Biographies 

Personnel  assigned to this site investigation whose biographies do not appear 
in t h e  GQAPP are listed belov; biographies for these site p e r s o n n e l  are 

presented on the following pages .  

To Be Determined 

I . 
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Section 1.0 -- Title Page 

Vork P l a n  Group: F 
Site No. : . 29 
Site Name: Soil South of Building 3460 

Prepared by: nary L. Hiller 
Ecology and Environment, Inc. 
1203 Governor's Square Boulevard, Suite 401 
Tallahassee, Florida 32301 

Prepared for: Department of the Navy 
Southern Division 
Naval Facilities Engineering Command 
2155 Eagle Drive, P.O. Box 10068 
Charleston, South Carolina 29411-0068 
Contract Number N62467-88-C-0200 

Signature Approvals: 

, 

E h E Project Hanager: 

I 

I 
L 

E h E QA/QC Director or 
Assistant QA/QC Directo 

E C E A S C  Direc 

B-2 
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Section 3.0 -- Project Summary 

Work Plan Group: F 
Site No.: 29 

Site Name: 
Site Description: 

Soil South of Building 3460 
A complete site description and history are presented in 
Sections 2.0 and 3.0 of the attachea work plan. 

Phase I -- Held Screening 
Physical Survey (check all that apply): 

X Overall Physical Reconnaissance - X HabitatjBiota Survey 
X fINu/OVA Surface Emission Survey - Asbestos Survey (in Rubble) 
- 
- 

Radiation Survey - X Elydrologic Assessment - 

Geophysical Survey (check all that apply): 
Ground Penetrating Radar 
Seismic Refraction 
Seismic Reflection 

- Electromagnetic Conductivity: - 

- Magnetometry - 
- EM-34 - EM-31 - 

- Very Low Frequency 

Analytical Screening (check all that apply): 
# - Field Analyses: 

- Soil Headspace Analyses: Planned Number of Samples - 
- Soil Gas Analyses : Planned Number of Qmples - 
- X Laboratory Analyses: . .  

PLANNED " B E R  OP SAHPLES CATEGORIES OF ANALYSES 
Surface Water 
Sediment - - X Polynuclear Aromatic Hydrocarbons 
Soil 
Groundwater - 3 - Organophosphorus Pesticides 
Duplicates - 2 - Chlorinated Herbicides 

Field Blanks - - X Pesticides/Polychlorinated Biphenyls 
Rinsate Blanks - - X Total Recoverable Hydrocarbons 
Other 

X Volatile Organic Compounds - - 

X Phenols - 8 - 

- Carbamates Trip Blanks - 

X Metals - - 
- Gross Alpha 



Section 3.0 - Project Summary (Continued) 

Phase I1 -- Characterization 

PLANNED NUXBER OF SAnPLES 

- A i r  
Biota: 

Surface Uater - * 

- Sed imen t 
Soil 
Groundvater 

- 1s Flora 
4 Fauna 
- 

- - 
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3 
2 Trip Blanks 

Field Blanks 2 
Rinsate Blanks 2 

Duplicates - 
- 
- 
- 

CATIEORIES OF ANALYSES 

X Pesticides - X Purgeable Aromatics - 

- X BaseINeutral Extractables - 
- X Purgeable Halocarbons . - X Polychlorinated Biphenyls 

X Total Recoverable Eydrocarbons 
It Metals - - X Acid Extractables 

- Polynuclear Aromatic Rydrocarbons - X Cyanide 

Additional analytical categories are identified below: 

Gross Alpha - 
X Total Organic Carbon 
X Hardness (vater only) 
X Alkalinity 
X Total Suspended Solids 

- 
- 
- 
- 

(vater only) 
- X Total Kjeldahl Nitrogen 

- X Orthophosphate Phosphorus 

- X 5-day Biological Oxygen Demand 
- X Chemical Oxygen Demand 

X Ammonia Nitrogen - 
X Dissolved Oxygen (in field) --  

- x PH . 
X Percent Moisture 
X Grain Size 
X* BTU ton t en t 
- X Ash Content 
- X Total Halogens 

- X Ignitability 
- X Cation Exchange Capacity 

- 
- 
- 

X Sulfur - 
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Section 4.0 - Project Organization and Responsibility 

The overall organizational.structure for this site is discussed in Section 4.0 
of the GQAPP. 

are listed belov: 
Si te-specific designated personnel and their responsibilities 

. 
Site Hanager: 
Team/Task Leader(s): To Be Determined 
F i e l d  Support Personnel: 

Biographies for those personnel listed above which are not included in the 
GQAPP are included in Appendix A of this document. 

Section 5.0 -- QAlQC Objectives for Measurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. 
quantitative analyses are presented in Section 9.0 of the GQAPP. 
.used to assess data accuracy, precision, and completeness are. presented in 
Section 14.0 of the GQAPP. All analytes (including field parameters), sample 
media, and method numbers relevant to the investigation’of this site are 
listed in the following table, vhich also identifies .any modifications to the 
accuracy (A), precision (P), completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GQAiP seciions. 

Detection limits for screening and 

Procedures 



. 
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P C DL a 
. Analyte Xedia Method No.  A 

* Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable 
Hydrocarbons 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Laboratory Analyses 

Volatile Halogenated 
fiydrocarbons 

Volatile Aromatic 
Hydrocarbons 

TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides -& PCBs 
Total Recoverable 
Hydrocarbons 

TCL Hetals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Be ry 11 i urn 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper. 
Iron 
Lead 
Hagnesium - 
Wanganes e 
Hercury 

s/v 
s/v 
s/v 
S/V 

s/v 
SIV 
s/v 
s/v 
s/v 
s/v 
S / v  
s/v 
s/v 
s/v 

s/v 
s/v 
S/V 
s/v 
s/w 
s/v 

s/w 
s/u 
s/v 
s/ w 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/ w 
s/v 
s/v 
s/v 

EPA 8010/601 

EPA 8020f602 
EPA 82401624 
EPA 82701625 
EPA 80801608 - 

EPA 418.1 

. 

I . 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 70601206.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 742V239.2 
EPA 6010/2OO. 7 
EPA 6010/200.7 
EPA 7471/245.1 

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/U 
N/H 
N/H 

N/N 

N/H 
N/ H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/ 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/ ti 
N/H 
N/H 

- N/H 

N/H 

N/ H 
N/H 
N/H 
N/ H 

N/H 

N/H 
N/ H 
N/H 
N/H 
N/H 
N/H 
N/ H 
N/H 
N/ H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/ H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 

N/ H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/ H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/ti 
N/H 
N/H 
N/U 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H' 
N/H 
N/H 
N/H 
N/U 

N/H 
N/H 
NIP! 
N/H 

N/H 

N/H 
N/H 
N/H 
N/ n 
N/H 
N/M 
N/ n 
N/ n 
N/H 
N/H 
N/H 
N/H 
N/H 
N/V 
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Analy t e Hedia Hethod No. b P C DL 

Nickel 
' Selenium 

Silver 
Sodium 
Thall i um 
Vanadium 
Zinc 

Cyanide 
TOC 
Hardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 
Demand 

_ -  
PH 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Halogens 

Sulfur 
Igni tabili ty 
Cation Exchange Capacity 

S/W EPA 6010/200.7 
S/W ERA 7740/270.2 
S/W EPA 6010/200.7 
S/V EPA 6010/200.7 
S/W EPA 784U279.2 
S/W EPA 6010/200.7 
S/V EPA 6010/200.7 

S/W EPA 9010/335.2 
S/U . EPA 9060/415.1 
V EPA 130.2 
W EPA 310.1 
W EPA 160.2 
S/U E P A  351.3 
S/U EPA 350.2 
S/W EPA 365.2 I 

S 
s/v 
S 

SH 507 
EPA 410.4 
EPA 150.1 
ASTM D-2216-80 
ASTM D-422-63 
ASTH D-2015-77 
ASTM D-482 
ASTM D-808-81 * 

ASTM D-129-64 
EPA 325.3 

EPA 1010 
EPA 9081 I 

Field Parameters 

PH W Field 
SpeciEic Conductance W Field 
Temperature U Field 
Dissolved Oxygen W EPA 360.1 

N/H * N/M N/M N / H  

N/M N/M N/M N/H 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/H N/H N/M N/M 
N/H N/H N/H N/H 

w n  N / H  N/M N/H 

N/M N/H N/M N/H 
N/H N/M N/M N/H 
N/M N/M N/H N/M 
N/H N/M N/H N/H 
N/M N/M N/H N/M- 
N/H N/M N/M N/H' 
N/M N/M N/M N/H 
N/M N / H  N/M N/M 

N/H N/H N/M N / H  
N/M N/M N/M N/H 
N/M N/M N/H N/H 
N/M N/H N/M N / H  
N/M N/M N/M N/H 
N/M N/M N/M N/H 
N/M N/M N/M N/H 
N/H N/M N/M N/M 
N/M N/M N/M N/H 
N/H N/M N/M N/H 
N/M N/M N/M N/H 
N/M N/M N/M N/M 

N/M N/H N/M N/H 
N/M N/M N/H N/H 
N/M N/M N/M N/M 
N/M N/M N/M N/M 

Notes: S = Soil and/or sediment 
V 
N/H = No Hodifications from GQAPP 

With the exception of Total Recoverable Rydrocarbons and Gross Alpha, the 
laboratory screening analyses do not have EPA method numbers. 

= Groundwater and/or surface water 

* 
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Section 6.0 - Pieldvork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Hodifications to these procedures are described belov: 

No Modifications 

Section 7.0 - Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GOAPP. 

Wodifications to these procedures are described belov: 

No Hodifications 

Section 8.0 - Calibration Procedures and Frequency 

Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. Modifications to these procedures are described belov: 

No Hodifications . I 

Section 9.0 -- Analytical Procedures 

Screening and quantitative analytical procedures are presented in Section 9.0 
of the CQAPP. Site-specific accuracy, precision, completeness, and detection 
limit criteria are presented in Section 5.0 of this SQAPP. Modifications to 
any other of the analytical procedures are described belov: 

No Uodifications 

L 

a 
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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. Hodifications to these procedures are described belov: 

No Modifications . 

Section 11.0 - Internal Quality Control Checks 
Internal quality control check procedures are presented in Section 11.0 of the 
GQAPP. Hodifications to these procedures are described below: 

No 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 investightion are listed belov: 

. 
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 GOAPP. 
Hodif ications to these procedures are described belov: 

No Modifications . 
Section 14.0 - Procedures Used to Assess Accuracy, Precision, and 

Completeaess of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the CQAPP. Modifications to these procedures . 

are described belov: 

No Modifications 

Section 15.0 - Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GQAPP. 
Hodifications to these procedures are described belov: 

# 

No Modi f ica t ions 

a 
Section 16.0 -- Quality Assurance Reports To Ranagement 

Quality assurance report procedures are presented in SectAon 16.0 of the 
GQAPP. Modifications to these procedures are described belov: 

No Modifications 

5 4 0 0 1 9 3  
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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 s i te  personnel are 

presented on the following pages. 

To Be Determined 

. .  

, 

c 
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Section 3.0 - Project Summary 

Work P l a n  Group: F 
Site No.: 34 

Site Name: 
Site Description: 

Solvent North of Building 3557 
A complete site description and history are presented in 
Sections 2.0 and 3.0 of the attached vork plan. 

Phase I - Field Screening 
Physical Survey (check all that apply): 

X BabitatlBiota Survey - X Overall Physical Reconnaissance - 

- Radiation Survey - 
X HNu/OVA Surface Emission Survey - Asbestos Survey (in Rubble) - 

X Eydrologic Assessment 

Geophysical Survey (check all that apply): 
Ground Penetrating Radar 
Seismic Refraction 
Seismic Reflection 

- X Electromagnetic Conductivity: - 
- X EM-31 - X EM-34 - 

- X Hagnetometry - 
- Very Lov Frequency 

Analytical Screening (check all that apply): . 
- Field Analyses : 
- Soil Readspace Analyses: Planned Number of Samples - 
- Soil Gas Analyses : Planned Number of. Samples - 
- X Laboratory Analyses: 

PIA"FiD " B E R  OF SAMPLES CATEGORIES OF ANALYSES 

- Surface Water 
Sed i men t 
Soil 

- 
12 - 
5 

2 
Trip Blanks - 

- Groundwater 

Duplicates - 

- Field Blanks 
Rinsate Blanks - 

- X Volatile Organic Compounds 
- X Polynuclear Aromatic Hydrocarbons 

- Organophosphorus Pesticides 
- Chlorinated Berbicides 

- X Pesticides/Polychlorinated Biphenyls 
- X Total Recoverable Bydrocarbons 
- X Metals 
- Gross Alpha 

X Phenols - 

Carbama t es - 

- Other 
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Section 3.0 -- Project Summary (Continued) 

Phase I1 -- Characterization 

PLANNED " B E R  OF SAHPLES 

3 
2 

Field Blanks 2 
Rinsate Blanks 2 

Surface Water - Air I Duplicates - 
Sediment - Biota: Trip Blanks - 

18 Flora - - 
Groundwater - 6 Fauna - - 

- Soil 

CATEGORIES OF ANALYSES 
X Pesticides - X Purgeable Aromatics - 

- X BaseINeutral Extractables - 
X Purgeable Halocarbons - X Polychlorinated Biphenyls ' - 

X Total Recoverable Hydrocarbons 
- X Acid Extractables - X Metals 

- Polynuclear Aromatic Eydrocarbons J- Cyanide 

Additional analytical categories are identified below: 

- Gross Alpha 
- X Total Organic Carbon 
- X Hardness (water only) 

- X Total Suspended Solids 

X Alkalinity . .  - 

(water only) 
- X Total Rjeldahl Nitrogen 
- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

- X Dissolved Oxygen (in field) 
- X 5-day Biological Oxygen Demand 
- X Chemical Oxygen Demand 

X Percent Hoisture 
X Graiq Size 
X BTU Content 

- 
- 

X - Ash Content 
- X Total Halogens 

- X Igni tabili ty 
- X Cation Exchange Capacity 

X Sulfur - 

. .  
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Section 4.0 - Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. Site-specific designated personnel and their responsibilities 
are listed belov: 

Site Manager: I 

T e d T a s k  Leader (s) : 
Field Support Personnel: 

To Be Determined 

Biographies for those personnel listed above vhich are not included in the 
GQAPP are included in Appendix A of this document. 

Section 5.0 - WQC Objectives for Xeasurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. Detection limits for screening and 
quantitative analyses are presented in Section 9.0 of the GQAPP. 
used to assess data accuracy, precision, and completeness are presented in 

Procedures ' 

Section 14.0 of the GQAPP. All analytes (including field parameters), sample 
aedia, and method numbers relevant to the investigation of this site are 
listed in the folloving table, vhich also identifies any modifications to the 
accuracy ( A )  

criteria specified in the above-referenced G W P P  sections. 
precision (P), completeness (C), and detection limit (DL) 
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~~ ~~ 

Analy te Media Method No. A P C DL 

* 
Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 
Hydrocarbons 

* Pesticides 
Polychlorinated Biphenyls 
Total Recoverable 

Bydrocarbons 
Phenols 
Arsenic 
Cadmium 
Chromi urn 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Laboratory Analyses 

Volatile Halogenated 
Hydrocarbons 

Volatile Aromatic 
Eydrocarbons ' 

TCL Purgeables + xylenes 
TCL BNAs 
TCL Pesticides b PCBs 
Total Recoverable 

. Hydrocarbons 

TCL Metals: . 

Aluminum 
An t i mon y 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmi um 
Calcium 
Ch romi um 
Cobalt 
Copper 
Iron 
Lead 
Hagnesium 
Hanganese 
Ue r cu ry 

S/V 

s/v 
s/v 
s/w 
s/w. 
s/u 
s/w 
s/w 
s/w 
s/u 
s/w 
s/w 
s/w 
s/w 

s/w 
s/w 
s/u 
s/w 
s/u 
s/w 

S/V 
s/ w 
s/w 
s/w 
s/w 
s/ w 
s/ w 
s/v 
s/v 
s/w 
s/ w 
s/ w 
s/w 
s/w 
s/w 
S/V 

N/H 
N/M 
N/H 
N/H 
N/H 
N/M 
N/M 
N/M 
N/M 

EPA 8010/601 N/M 

EPA 80201602 N/M 
EPA 82401624 , N/M 
EPA 82701625 ~ N/M 
EPA 80801608 - N/H 

EPA 418.1 # N/M 

EPA 6010/200.7 
EPA 6010/200.7 
EPA 70601206.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 74211239.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 7471/245.1 

N/M 
N/M 
N/ H 
N/H 
N/M 
N/M 
N/M 
N/M 
N/H 
N/H 
N/H 
N/ H 
N/M 
N/N 
N/N 
N/ H 

N/ H 

N/M 
N/M 
N/M 

N/M 
N/H 
N/H 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/H 
N/ M 
N/M 
N/ M 
N/ M 
N/H 
N/M 
N / k  
N/M 
N/H 
N/M 
N/H 
N/H 
N/M 

N/M 

N/M 
N/M 
N/M 

N/H 
N/ M 
N/H 
N/H 
N/M 
N/M 
N/M 
N/H 
N/H 

N/M 

N/M 
N/M 
N/M 
N/M 

N/M 

N/ H 
N/M 
N/M 
N/M 
N/M 
N/H 
N/M 
N/H 
N/H 
N/M 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 

N/M 
N/H 
N/H 
N/H 
N/M' 
N/M 
N/M 
N I H  
N/M 

N/M 

N/H 
N/M 
N/M 
N/M 

N/M 

N/H 
N/H 
N/ M 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 



* - =  

Gtoup/Site Nos.: P/34 
Site Name: Solv-3557 
Revision No.: 0 
Date: 4-24-09 
Page No. : 7 of 11 

Analyte Xedia Xethod No. A P C DL 

Nickel 
Selenium 
Silver 
Sod i um 
Thallium 
Vanadium 
Zinc 

Cyan i de 
TOC 
Hardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 

Percent Hois Cure 
Grain Size 
BTU Content 
Ash Content 
Total Halogens 

Demand 

PH 

Sulfur 
Igni tabili ty 
Cation Exchange Capacity 

Field Parameters 

Pa 
Specific Conductance 
Temperature 
Dissolved Oxygen 

s/v 
s/v 
s/w 
s/v 
s/v 
s/u 
s/v 
s/u 
s/u 
W 
U 
U 
s/v 
s/v 
s/v 
U 
W 
V 
S 
S 
S 
S 
U 

S 
s/v 
S 

V 
U 
U 
U 

EPA 6010/200.7 N/ H 
EPA 77401270.2 N/H 
EPA 6010/200.'7 . N/H 
EPA 6010/200.7 N/H 
EPA 78411279.2 N/ H 
EPA 6010/200.7 N/H 
EPA 6010/200.7 N/H 

€PA 901W335.2 
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 - 

. I 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/U 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/+l 
N/H 
N/H 

. N/H 
N/H 
N/H 
N/H 

Field N/H 
Field N/H 
Field N/H 
EPA 360.1 N/fl 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 

' N/H 
NIX 
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/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 
NIX 
N/H 
N/ H 
N/ H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
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 
NlH 
N/H 
N/H- 
N/H 
N/H 
N/H 

N/H 
N/H 

::e N/H 
N/H 
N/H 
N/H 
N/M 
N/U 
N/ H 
N/H 

N/H 
N/H 
N/H 
N/H 

Notes: S = Soil and/or sediment 
U = Groundwater andlor surface water 
N/H - No Hodifications 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 -- Pieldvork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Hodifications to these procedures are described below: 

No Modifications 

Section 7.0 -- Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GOAPP. 
Modifications to these.procedures are described belov: . 

No Modifications 

Section 8.0 -- Calibration Procedures and Frequency 

Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. Modifications to these procedures are described below: 

. 

No Modifications . 8 

Section 9.0 -- Analytical Procedures 

Screening and quantitative analytical procedures are presented in Section 0.0 
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: 

Modi€ications to 

No Hodifications 
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Section 10.0 -- Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 of the GQAPP. Modifications to these procedures are described belov: 

No Uodifications 
I 

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 belov: 

No Modifications 

Section 12.0 -- Performance and System Audits 

Performance and system audit procedures ate presented in Section 12.0 of the 
GOAPP. Specific audits planned for this site investig9tion are listed belov: 

Audit m p e  Prequency/Date C Description 

To Be Determined 
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Section 13.0 -- Preventive Maintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Hodifications to these procedures are describhd below: 

No Hodifications 
I 

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 belov: 

Modifications to these procedures . 

No Modifications 

Section 15.0 -- Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GQAPP. 
Hodifications to these procedures are described below: 

# 

No Modifications 

c I 

Section 16.0 -- Quality Assurance Reports to Hanagement 

Quality assurance report procedures are presented in Section 16.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 
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Appendix A -- Additional Personnel Biographies 

Personnel assigned to this site investigation vhose biographies do not appear 
in the GQA’PP are listed below; biographies for these site personnel are 
presen red on the following pages. 

To Bk Determined 

. 
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APPENDIX c 

TBREATENED AND ENDANGERED FLORA AND FAUNA 
ASS0CIATED.VITH NAS PENSACOLA 

e- 

_: 

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



AP.mm1. c 
THREATENED M D  EUDMOLRED FLORA N D  FAUIlA OBSPPVED OI LIKELY to 

OCCUR WININ TUP .IU PENSACOLA FACILITY OR mwsr  

B8CO St4tU. 
Common Mama Statu. ramelor  rM) us- Iabitat sciontitic Mar0 

risiics 

Aciponaor oryrhynchur 

Ethoostoaa hirtrio 
Fundulua jonkinri 
Lopiroatoua spatula 
nodortoma carinatun 

ADmOCrypta &8prOlla 
Atlantic aturqoon 
Crystal dartor 
Itarelquin dartor 
Salt marrh topninnou 
Al l i ’gator  gar 
Rivor redhorro 

M ? H I I X A N S  M D  REPTILES 

Alliqator airairrippionair 
Carotta carotta carottr 
Chelonia aydrr aydas 
Doraocholyr coriacoa 
Drymarchon corair coupori 
Crotnocholyr imbricrtr 
Gophorua polyphomua 
Graptoayr pulchra 

--- 

L.pldocholyr 
Ran. aroolata aoropur 
Hacroclomya termincki 
- 

Hurtola vlron lutonair 
Doroayscus polionotus 

triaayllopsir 
fcichochur manatu8 

latirortcis 
ursur .moricanua floridanus 

-- 

- 

American Alligator 
Loggorhaad turtle 
Groon turtlo 
Loathorback turtlo 
Eaatoqn indigo rnako 
Ilaukrbi 11 tu r t 1 
Gophor tortoiro 
Alabn.4 map ,turtle 

Atlantic ridloy 
Florida qophor l r o g  
Alliqrtor snapping 

turtle 

Florida mink 
Pordido Koy boach 

Went Indian ranatre 
moure 

F l o r i d a  black boar 

n ssc 
U T 
U ssc 
P ssc 
U ssc 
U ssc 

R 

H ?  
H ?  
H 
P 
H ?  
D 
U 

H ?  
P 
SR 

ssc 
t 
E 
E 
t 
E 

ssc 
ssc 

E 
SIC 
SIC 

U 

N/A ? 

n E 

N/A f 

un 2 Gulf coaat, oatuarino 
UR 2 Froah uator 

rrorh uator 
Salt, trosh, brackish waters 
Brackiah, trorh, ralt uator 
rrorh uator 

T(S/A) Swanpa, narrhoa, ppnda 
t Harino, coartal 
E Harinb, coartal 
E tiartno, coastal 
T Opan .roar nbar uatbr 
E Harho, coastal 
U I  1 Sandy coartrl plaina 

Swampa, rtroaar, DaC.hO., 
pondr 

C Marlno, coartal 
UR 2 Sand hill communities 
UR 2 Suaaps, aarrhor, pondr 

UR 2 Tortoatrial habitat8 
C Boach dunor 

E Atlantic and C u l l  coasts 

I 



c3 
I 
W 

0a.e statu. 

S c h n t i f i c  8.- Common MAmO status ? G P W C ( o c  F M )  U S F W  Eabi t a  t 

, BIRDS 

Charadrius ~olodur 
Chacadriur aloxandrinus 
Dondroida doninica 

Dondroica ltictlrndii 

Eqrotta ruCosconr 

Eqrotta e 
- Grus canadonsir pratonrir 
Falco poroqrinur tundrius 

rtoddardi 

HAO.AtOpUS PalLiAtUS 

Eqrotta CAOCUlOA 

- 
falco rparvorius paulur 
IIaoratopur palliarus 

Pandion halirotur 
Polocanus oscidantalis 
Picoid.8 boroalir 

- 
IlaliAOotUr lOUCOCOphAlU8 

Vorrivo r a bachmrni i 
Campophilur principalis 

Storna antillarum 
nyctoria amoricana 
Rostchraus rociabilis 

- 

INVERTEBUTES 

Copris gophori 

Piping Plovor 
S n o w  plovor 
Stoddard'r yollov- 
throatod warbler 

Kirtland's warblor 
horican OyStOtCAtChor 
Roddish .grot 
Littlo bluo horon 
Snowy .grot 
Florida 8andhill crano 
Arctic pocogrino 

Southoastorn kortrol 
korican OyStOKCAtchor 
Bald oaglo 
0epr.y * 
Ecovn pelican 
Red-cockadod 

falcon 

woodpo.kor , , 
Eachnann'r uarblor 
Ivory-billod ' 

Loast torn 
Wood stork 
Snail kite 

uoodpockor 

P 

P 
P-u 

U 
U 
P-U 

P-u 
P-u 
U 

?I 

R 
P-u 
P-u 
R 

R 
P-u 

U 
U 

U 
U 
U 

Scarab bootlo P 

T 
T 

E 
ssc 
ssc 
s sc 
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 

UR 2 

0p.n dry, Sandy boachoa 

Woodod habitats 
Open dry, Sandy bOAch.8 

Woodod habitats 
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Sand pino-oak rcrub 
Ilolat, woody habitat# 
w o n  acid bog. 
Acid bogr/olarh pino woods 
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Undor review, insufficient biolo&crl data available. 
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thoro 8poci.r that a r o  not rubjoct to any Idontitiablr threat. 
Flortda Dopartmant of Agriculturo. 
Ilorida Gar. and froshu.tor rirh Corrirsion. 
U.S. ?ish and Wildlit. Service. 
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