
32501.027 
03.04.27.0006 

CONTAMINATION ASSESSMENT/ 
REMEDIAL ACTIVITIES 

INVESTIGATION WORK PIAN - GROUP G 
NAVAL AIR STATION PENSACOLA 

PENSACOLA, FLORIDA 

Radium Spill Area (Site 25) 
Radium Dial Shop Sewer (Site 27) 

April 1992 

Prepared for: 

DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 Eagle Drive, P.O. Box 10068 

Charleston, South Carolina 2941 1-0068 

Contract Number N62467-884-0200 

..- 

ecology and environment, inc. 
316 SOUTH BAYLEN STREET, PENSACOIA, FLORIDA 32501, TEL. (904) 4358925 
Intamationrl Specialii in the Environment 

Katie.Moran
Typewritten Text
N00204.AR.000348
NAS PENSACOLA
5090.3a

Katie.Moran
Typewritten Text

Katie.Moran
Typewritten Text



TABLE OF CONTENTS 

. 

Section 

1 

2 

3 

. 

4 

5 

6 

7 

INTRODUCTION .......................................... 1-1 

SITE DESCRIPTION ...................................... 2-1 
2.1 Site 25- Radium Spill Area ....................... 2-1 
2.2 Site 27-- Radium Dial Shop Sewer .................. 2-4 

SITE HISTORY .......................................... 3-1 
3.1 Site 2%- Radiu Spill Area ....................... 3-1 
3.2 Site 27-- Radium Dial Shop Sewer .................. 3-2 

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 

SURFACE WATER HYDROLOGY .............................. 6-1 
6.1 General Occurrence and Significance 

of Surface Water ................................. 6-1 
6.2 Site-Specific Surface Water Hydrology ............. 6-2 

PEYSIOGRAPHY AND HYDROGEOLOGY ......................... 7-1 
7.1 Physiography and Regional Hydrogeology .......... 7-1 

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

ii 

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



Table of Contents (Cont.) 

@ Section Page 

7.1.2 Regional Eydrogeology ..................... 7-1 
7.1.2.1 Surficial/Sand-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 MAGEHENT PLAN ............................... 8-1 
9 SITE MANAGEMENT PLAN .................................. 9-1 

10 W T H  AND SAFETY PLAN ................................ 10-1 

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

12 AERIAL PHOTWRAPH ANALYSIS ............................ 12-1 

13 UTILITIES SURVEY ...................................... 13-1 

14 FIELDWORK HETHODOLOGY ................................ 
14.1 Phase I-- Field Screening ......................... 

14.1.1 Physical Survey ........................... 
14.1.1.1 Overall Physical 

Reconnaissance ................... 
14.1.1.2 Radiation Survey ................. 
14.1.1.3 ENuIOVA Surface Emissions Survey 

[and Particulate Air Screening] .. 
14.1.2 Geophysical Survey ........................ 
14.1.3 Analytical Screening ...................... 

14.1.3.1 Laboratory Analyses ............... 
14.1.4 Hydrologic Assessment ..................... 

iii 

14-1 
14-1 
14-2 

14-2 
14-3 

14-4 
14-6 
14-7 
14-7 
14-11 

[Bold items enclosed in brackets denote 
changes to Isst version of docu~ent] 



Table of Contents (Cont.) 

Sect ion Page 

14.2 Phase 11.. Characterization(1BXtent 
h liatim ...................................... 14-11 
14.2.1 Contaminant Source Survey ................. 14-18 
14.2.2 Supling 4 M y S i S  ..................... 14-19 

14.2.2.1 Soil Sampling .................... 14-30 

Installation and qevelopment ..... 14-31 
14.2.2.3 Groundvater Sampling ............. 14-33 

1402.3 Hpd-logic & s m n t  ..................... 14-34 
14.2.4 Eaginccring Survey ........................ 34-35 
14.2.5 Interim Ruedial Measures ................. 14-36 
14.2.6 Report .................................... 14-36] 

14-[36] 
14.3.1 Soil Sampling ............................. 14-(36) 

14.2.2.2 Soil Boring Completion and 
Parrancnt Monitoring Vel1 

14.3 Phase 111.. Extent Delineation .................... 
14.3.2 Shallow Monitoring Well 

Installation and Development .............. 14-(371 
14.3.3 Intermediate and Deep Monitoring Well 

Installation and Development .............. 14-(37) 
14.3.4 Groundwater Sampling ...................... 14-137) 
14.3.5 Hydrologic Assessment ..................... 14-(37) 
(14.3.6 Bngineering Survey ........................ 14-37) 
14.3.[7] Air Sampling ............................ 14-(38) 

14.4 Phase N-Bxtent Delineation ..................... 14-(38) 
14.(51 Field Quality Assurance/Quality Control ........ 14-(38) 

14.[5].1 Documentation ........................... 14-[38) 
14.[5].2 Field Quality Assurance/Quality Control 

SmplCS ................................. 14-(38) 
14.[6] Decontamination and Vaste Management 

Procedures ..................................... 14-(39] 
14.[6).1 Decontamination Procedures .............. 14-[39) 
14.[6].2 Vaste Management Procedures ............. 14-(391 

is .......... ASSURANWQUALITY .............. 15-1 

iv 
t e 

[Sold it- encloaed in brackets denote . to laat veraion of docunat] 



Table of Contents (Cont.) 

Section Page 

16 GROUNDWATER MODELING .................................. 16-1 
17 TREATABILITY STUDY .................................... 17-1 

18 BASELINE RISK ASSESSHENT .............................. 18-1 
18.1 Contaminant Identification ...................... 18-(2) 
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 
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 Feasibility Study Report ........................ 19-3 

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

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

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

23 

24 

.a 
V 

[Bold items enclosed in brackets demote 
dmges to last version of docu~ent] 



Table of Contents (Cont.) 

0 Appendix Page 

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

B SITE-SPECIFIC QUALITY ASSURANCE PROJECT PLAN ......... B-1 

C THREATENED AND ENDANGERED FLORA AND FAUNA 
ASSOCIATED WITH NAS PENSACOLA ......................... El 

JmE 1990 SEeRON 14.2 PEASE II-~cFRR1cz4TIo1o ..... 0-1) 

v i  

[Bold items enclosed in brackets denote 
chaqpv to last version of document) 



LIST OF TABUS 

Table Page 
3-1 

14-1 

14-2 

14-3 

14-4 

14-5 
e 

14-6 

14-7 

Summary of Groundwater Analytical Results for Sites 
25 and 27 .............................................. 3-5 

Phase I Sampling and Analytical 
Requirements--Group G .................................. 14-9 

Phase I1 Sampling and Analytical Requirements--[lUS 
Pensacola Site 25 ...................................... 14-22 

h e  I1 Sampling and Analytical Requirerents-NAS 
Prnsacola Site 27 ...................................... 14-23 

Rationale for Proposed Phase I1 Soil Sample Locations 
and LLndlysw-NAS Pensacola Site 25 .................... 14-24 

Rationale for Proposed Phase If Honitoring Vell 
Locations and Groundvater Sample Analyses-NAS Pensacoh 
Site 25 ................................................ 14-25 

btionale for Proposed Phase 11 Soil Sample Locations 
and Analysw--Nas Pensacola Site 27 .................... 14-26 

Rationale for Proposed Phase I1 Honitoring Vell 
Locations and Groundvater Sample Analyses---Nbs Pensacola 
Site 27 ................................................ 14-27] 

vii 

[Bold items enclosed i n  brackets demote 
clmngea to last version of document) 



LIST OF ILLUSTRATIONS 

Figure 

2-1 

2-2 

14-1 

14-2 

14-3 

14-4 

14-5 

23-1 

23-2 

23-3 

23-4 

Location &p--NAS Pensacola Sites 25 and 27 ........... 2-2 

Site Hap--NAS Pensacola Sites 25 and 27 ............... 2-3 

Tentative Soil Boring and Temporary Honitoring Well 
and Sediment Sampling Locations, Sites 25 and 27-- 
Phase I ............................................... 14-5 
[Particulate Air Screening, Soil Boring, and Temporary 
Honitoring Veil Locations-N4S Pcnsacola Site  25-- 
Phase I ............................................... 14-12 

Particulate Air Screening, Sediment Sample, Soil 
Boring, d Temporary Monitoring Well Locations-NAS 
Pexmacola Site 27-Phase I ............................ 14-13 

Proposed Soil Boring and Monitoring Vell Locations- 
HAS Pensacola Site 25-Phase I1 ....................... 14-20 

Proposed Soil Boring and hnitoring Vell Locations- 
HAS Pursacola Site 27-Phase I1 ....................... 14-21] 

Phase I Project Schedule--Sites 25 and 27 ............. 23-2 
Phase I1 Project Schedule--Sites 25 and 27 ............. 23-3 
Phase I11 Project Schedule--Sites 25 and 27 ........... 23-4 

Phase IV Project Schedule--Sites 25 and 27 ............ 23-5 

viii 

[Bold it- enclosed in brackets denote 
chmnge8 to last version of docuwnt] 



1. INTRODUCTION 

The purpose of this work plan is to outline the procedures and 
methodologies to be used in conducting a Contamination Assessment/ 
Remedial Activities Investigation at the Radium Spill Area (Site 25) and 
the Radium Dial Shop Sewer (Site 27) located at the Naval Air Station 
(NAS) in Pensacola, Escambia County, Florida. 
prepared by Ecology and Environment, Inc., (E 6 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 6 E during preliminary site inspections 
conducted during January 1989. 

This work plan has been 

E 6 E has developed a phased approach for performing the NAS Pensacola 
site investigations. Phase I (Field Screening) is directed toward 
identifying the principal area(s) and primary contaminants of concern at 
a site, thereby providing a mechanism for focusing the sampling and 
analytical efforts during subsequent phases of the investigation. Phase 
I1 (Characterization) is directed toward the formal confirmation and 
quantification of the full spectrum of site contaminants (if any), 
thereby allowing determination of whether further investigation is 
warranted. Thus, the necessity of implementing phases I11 and IV 
(Extent Delineation) will be dependent on the results of phases I and 
11. Phases I11 and IV, if required, will be directed not only toward 
fully identifying the horizontal and vertical extents of contamination, 
but also toward providing the quantitative data base necessary to 
support the screening and evaluation of potential remedial alternatives. 
The main objectives/advantages of this phased approach are as follows: 
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Efficient identification of those sites where environmental 
contamination has actually occurred as a result of past and/or 
present operations, thereby allowing non-contaminated sites to be 
eliminated from the program in the most environmentally sound, 
Cost-effective, and timely manner possible; 

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

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

It is anticipated that some of the NAS Pensacola sites may not require 
investigation beyond Phase 11 and hence will comprise Contamination 
Assessment-type investigations. On the other hand, sites which have 
documented contamination will likely require the additional phases of 
work, and hence will comprise a full-scale Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) Remedial 
Investigation/Feasibility Study (RIIPS). For simplicity, the 
investigations for all NAS Pensacola sites will be referred to as 
Contamination Assessment/Remedial Activities Investigations. 
results of site investigations that do not require study beyond Phase I1 
will be incorporated into a Contamination Assessment Report. 
appropriate, these sites will be recommended for No Further Action. The 
final results of site investigations that require work beyond Phase I1 
will be incorporated into a Remedial Investigation Report, which will 
provide all the information necessary for the development and completion 
of a Feasibility Study (PS). 

e 
The final 

If 
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2. SITE DBSCRIPTION 

2.1 Site 25-Radium S p i l l  Area 
The Radium Spill Area (Site 25) is a concrete-paved area immediately 
east of the radium decontamination building (Building 780; see figures 
2-1 and 2-2). The site is confined by a chain link fence to the south 
and east. 
helicopters is located approximately 35 feet east of the building. The 
entire area between the helicopter scrap yard and Building 780 is paved 
with concrete. The areas south and west of the building are paved with 
concrete and/or asphalt. 

An unpaved area bounded by a fence containing scrapped 

A radium spill reportedly occurred in 1978 on the concrete pad between 
Building 780 and the helicopter scrap yard (Naval Energy and 
Environmental Support Activity [NEESA] 1983). Drainage from the 
concrete pad appears to flow east to the unpaved scrap yard. 
water bodies are present in the immediate site vicinity, but Bayou 
Grande is located approximately 1,300 feet north of the site (United 
States Geological Survey [USGS] 1970a). 

No surface 

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

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

A municipal supply well 
Construction 
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2.2 
The Radium Dial Shop (Site 27), located in Building 709, was dismantled 
in 1976, and the remaining concrete foundation is currently being used 
as a parking lot as shown in Figure 2-2. 
approximately 150 feet west of Building 780 (Site 25) and is bounded by 
Farrar and Hurray roads to the south and west, respectively. Site 31, 

which is located north of Building 648, is approximately 150 feet west 
of Site 27 across Hurray Road. Hanhole IC-7, of the sanitary sever, is 
located immediately north of the foundation (see Figure 2-2). 

Site 27Itadiur Dial Shop Sewer 

0 The site is located 

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

The easement bordering the 
An unpaved parking lot is located 

The Site 27 vicinity is a generally flat area with land surface 
elevations averaging approximately 20 to 25 feet above HSL. The 
direction of surface drainage is generally to the north-northeast 
(Geraghty 6 Hiller, Inc. [G & !!I 1986). In general, where exposed, the 
surface soils are sandy and well-drained. 

e 
Two 2-inch polyvinyl chloride (PVC) monitoring wells (GH02 and GH54) are 
located near the northeast corner of the parking lot. 
screened from 17.7 to 20.2 feet, and well GH54 is screened from 109.5 to 
114.5 feet (G 6 H 1984, 1986). Well house No. 2, which contains an 
infrequently used NAS Pensacola municipal supply well, is located 
approximately 1,500 feet southwest of the site. 
deep and is screened from 110 to 160 feet. 
in diameter, and the screen is 12 inches in diameter (Wilkins et al. 
1985). 

Well GM02 is 

The well is 160 feet 
The well casing is 24 inches 

-- 

Four other shallow monitoring wells are located in the site vicinity. 
Well GHOl is located 200 feet northwest of Site 27 on Site 31, which is 
northwest of the parking lot. Well GM02 is screened from 23.8 to 26.3 
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feet. 
GM52, GH55, and GM58. These wells are 15, 26, and 25.5 feet deep 
respectively, and all are screened over the bottom 2.5 feet (G & H 1984, 

1986). 

Approximately 1,500 feet southeast of Site 27 are shallow wells 
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3. SITE HISTORY 

3.1 Site 2E-Radium S p i l l  Area 
The radium removal operations at NAS Pensacola involve stripping radium- 
containing paint from instrument dials prior to re-painting. 
to 1975, these operations were conducted in Building 709. 
activities related to radium-painted instruments, including stripping 
and re-painting, were permanently moved to Building 780. 
present, aircraft instruments containing radium are disassembled in 
Building 780 (NEESA 1983). 

From 1965 
In 1975, all 

At the 

It is estimated that 5,000 to 7,000 instruments a year were processed in 
Building 780. 
soaked in a lye and nitric acid solution. Contaminated instrument cases 
were processed by soaking in a "Turco" acid solution. 
were cleaned with a wire brush to remove all residue (NEESA 1983). 

Dials were stripped using a thick paint thinner, then 

J) 
The components 

Approximately one drum of solid waste and two drums of liquid waste 
mixed with vermiculite were generated each year from the operations 
conducted in Building 780. 
stored temporarily on an asphalt pad between buildings 225 and 3215 
(located 200 feet east of Building 225). The radioactive waste was 
disposed of at an unspecified location outside of NAS Pensacola (NEESA 
1983). A fenced storage area adjacent to Building 780 has been used for 
drum storage since the 1970s (=SA 1983). 
drums are currently being stored in this area or the procedures being 
used for the disposal of the radioactive waste. 

Previous to 1970, the 55-gallon drums were 

It is not known how many 

3-1 

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



In 1978, a corroded drum broke open, spilling approximately 25 gallons 
of radioactive waste from the the radium stripping operations onto the 
concrete-paved area east of Building 780 (NEESA 1983). The spill was 
reported to have been properly cleaned up: however, the procedure used 
for removal of the spill and the length of time between the spill and 
the cleanup operation is not known. 

il) 

In June 1983, an Initial Assessment Study (IAS) was completed by NEESA 
in which 29 sites, including Site 25, were evaluated based on 
information from historical records, field inspections, and personal 
interviews. 
on pavement and properly cleaned up, there was no potential hazard to 
human health or the the environment. 

The study concluded that because the material was spilled 

Further study vas not recommended. 

3.2 Site 27-Radium Dial Shop Sever 
From the 1940s to 1976, Building 709 was used to rework instrument dials 
that were painted with radium-containing paint. Radium dial painting 
was discontinued in 1950 when the Navy began to use a non-radioactive 
paint. 
conducted for a total of 10 to 14 years (NEESA 1983). 

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

The total 

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

Approximately 1,500 gallons per year of 
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It is stated that the contents of the liquid scraping bath were poured 
down the drain in Building 709 at the end of each day; however, it is 

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

The paint stripping operations were transferred to Building 780 in 1975. 
Building 709 was dismantled in 1976, and the foundation is currently 
used as a parking lot. A pre-demolition survey of the dial painting 
shop, ventilation ducts, drains, and the areas adjacent to the building 
was conducted by the NEESA Radiological Affairs Support Office (RASO). 
It is stated that the drainpipe, portions of the linoleum floor 
covering, walls, and wooden flooring in the building were found to be 
radioactively contaminated. 
materials, which were sent to the Naval Air Rework Facility for 
disposal. 

U S 0  supervised the removal of these 

The disposal location of these materials is not known. 

A portion of the above-mentioned drainpipe was excavated to 18 inches 
below ground surface and found to emit radiation at a rate of 1.2 
milliRoentgens per hour (mR/hr). The hole was refilled with concrete 
(NEESA 1983). 
The remaining portion of pipe leading to manhole K-7 was then sealed 
over with concrete. U S 0  recommended that the manhole associated with 
the drainpipe, and the outfall be located and sampled (NEESA 1983); 
however, the exact locations were not specified, and there is no 
evidence that this sampling ever took place. 

‘0 Normal background levels are estimated to be 0.02 mR/hr. 

I 

The sewer pipe leading from Building 709 connects to a 10-inch-diameter 
sewer line accessed by manhole K-7. 
assumed to proceed east to manhole K-6. The sewer line subsequently 
intersects a series of nine other manholes via pumping station 709 and 
terminates in the sewage treatment plant (Building 771A-D). 

Flow in the 10-inch sewer line is 

The IAS completed by NEESA, in which the Radium Dial Shop Sewer (Site 
27) w a s  evaluated, is based on information from historical records, 
field inspections, and personal interviews. 
had been taken by RASO and recommended that further study be conducted 
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on the sewer system associated with the Radium Dial Shop. 
discussed during a meeting between the Navy and the Florida Department 
of Environmental Regulation (FDER) on November 17, 1983, and was again 
recommended for further study. 

The site was 

0 
In July 1984, a Verification Study of 18 NAS Pensacola sites was 
completed by G C H, which included findings and recommendations 
concerning Site 27. 
installed near the northeast corner of the foundation of former Building 
709. 
organic compounds (VOCs). The level of gross alpha (6.5 picocuries/ 
liter) was found to be below FDER's primary drinking water standard; 
however, chlorinated hydrocarbons were found in concentrations as high 
as 29 micrograms per liter (vg/L) as shown in Table 3-1. 
monitoring well GXOl was also installed during the Verification Study 
and is located on Site 31 approximately 200 feet northeast and 
upgradient of Site 27. 
fact that Site 27 is hydraulically downgradient of the potential 
contamination sources on Site 31, the two sites were grouped together 
for the verification study (G C H 1984). G C H recommended that a deep 
monitoring well be installed adjacent to 61102 to determine the vertical 
hydraulic gradient (G 6, H 1984). 

During the study, a monitoring well (61102) was 

Samples from the well were analyzed for gross alpha and volatile 

Shallow 

Due to the proximity of sites 31 and 27 and the 

In Harch 1986, a Characterization Study was completed by G C 11 during 
which the proposed deep well (GW4) was installed. 
sampled, and no VOCs were detected. 
monitoring wells CM52, GM5, and GH58 were also installed and sampled as 
part of the Characterization Study. These wells are approximately 1,500 
feet hydraulically downgradient (southeast) of Site 27; however, they 
are not directly associated with Site 27. G 6 H concluded that Site 27 
did not pose an imminent hazard to human health or the environment, and 
no further action was recommended (G & H 1986). 

This well was 
As shown on Table 3-1, shallow 
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4. CLIHATOLOGY 

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

This climate is a result of the latitude 

The average annual temperature 

Thunderstorms occur during 

-- 

to 

a 

Precipitation rates in the WAS Pensacola vicinity are relatively high 
with an average annual rainfall of approximately 60 inches. Rainfall 
amounts are highest in July and August during almost daily thunderstorms 
(averaging 7 inches per month) and lowest during spring and fall 
(averaging 4 inches per month; Kennedy 1982). 
thunderstorms are common, producing as much as 3 to 4 inches of rainfall 
during a single hour. Because evaporation rates are also highest in the 
summer months, the potential recharge resulting from heavy summer rains 
is reduced. 
longer in duration, producing less surface runoff and higher rates of 
infiltration and net recharge. 

High intensity 

Spring and fall rains ace generally less intense, but 

Vind velocities are generally moderate except during thunderstorms 
(Carlisle 1960). Prevailing winds are northerly during the winter and 
southerly during the summer. 
produces a daily clockwise rotation of the surface wind direction near 

An ocean-land temperature differential 
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the coast, commonly known as the sea-breeze effect (Flood and Associates 
1978). 
substantial damage to the nearshore environment. 
passed within 50 miles of Pensacola since 1980. 

Hurricanes and tornadoes are infrequent but can cause 
Six hurricanes have 
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5. BIOLOGICAL RESOURCBS 

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

The 

5.1 Regional Biological Resources 

5.1.1 Terrestrial 
Vegetation. 
facility can be considered one of two types: 
strand communities and sand pine scrub communities. 
coastal strand communities are stabilized coastal dunes with a sand 

substrate, vegetatively characterized by the plants Uniola paniculata 
(sea oats), Bydrocotyle bonariensis (beach pennywort), Ipomoea 
stolonifera (beach morning-glory), Coccoloba uvifera (sea grape), 
Quercus geminata (twin live oak), and the stunted shrubs species - Yucca 
aloifolia (yucca), Opuntia, and Cereus. This community type has been 
ranked by the Florida Natural Areas Inventory (FNAI) as locally 
restricted and vulnerable to extinction due to developmental activities. 
This community type can have three to five distinct habitat types (Wolfe 
et al. 1988). 

0 The primary vegetated communities of the NAS Pensacola 
north Florida coastal 

The north Florida 

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

0 
This community type can have 

Two other community types my be found in the western portions of the 
U S  Pensacola facility. 
communities. 
bottoms in recent geologic times. 
dominated by - Pinw palustris (longleaf pine), Pinus elliottii (slash 
pine), and Serenoa repens (saw palmetto). 
occupy areas of low depressions and small creeks and drainage courses, 
but the overstory vegetation is usually replaced by Taxodium ascendens 
(pond cypress) Clif tonia monophylla (black titi) , Cyrilla racemi flora 
(swamp titi), and other hydric or riparian species. Open moist savannah 
areas within flatwoods are dominated by the herbaceous plants Pinguicula 
spp. (butterwort), Sarracenia spp. (pitcher-plants), Uticularia spp. 
(bladderworts), Polygala spp. (milkworts), and Drosera spp. 
(sundews; Wolfe -- et al. 1988). 

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

Primary overstory vegetation is 

Platwoods communities also 

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

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

The understory is dominated by Diospyros virginiana 
The more 

These habitats were 

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

Much of the geological material 

In combination with high 
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annual rainfall, this geologic condition causes the formation of small 
areas of perched groundwater. 
groundwater seepage escapes into well-defined stream channels called 
steepheads 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, 

0 
In gently sloping areas, the presence 

Wetland or seepage bogs are 

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

Associated species include 

s 

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), Illicum floridanum (star 
anise), and Smilax bona-nox (spiked cat brier) are dominants of seepage 
or steephead streams (Uolfe et al. 1988). 

a 
In areas unaffected by 

-- 
-- 

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

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

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

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

Because of the large number and diversity 

Bcptiles and Amphibians. During the 1986 survey conducted by the Navy, 
only four out of a possible 30 species of reptiles and amphibians 
associated with the area were identified on the NAS Pensacola facility, 
none of which are endangered. 
that the presence of the gopher tortoise (Gopherus polyphemus) can most 
likely be found in suitable habitats on the western portions of the 
facility (see Appendix C). Host of the reptiles and amphibians that MY 
be found on the facility can be expected to use the surface water bodies 
in some stage of their life cycle. 
bodies can be detrimental to existing populations of reptiles and 

A recent check of the FNAI files confirms 

Any contamination of surface water 

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

Little is known of the flora and fauna inhabiting the 

Coastal Vetlands. There are no reported coastal marshes or estuarine 
wetlands around the NAS Pensacola facility, principally along the low 
energy shores of Bayou Grande. The habitat type is usually dominated by 
saltmarsh cordgrass (Spartina alterniflora) or black needlerush (Juncus 
roemarianus). A biota survey of these and other potential habitat areas 
will be conducted to determine the extent of estuarine flora and fauna. 
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Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. 
primarily of Thalassia testudinum, Syringodiwn f iliforme, and Halodule 
beaudettei. Seagrass beds in the area surrounding the facility have not 
been historically mapped, and very little is known of their composition, 
locality, or areal extent. Grass beds of unknovn species composition 
extending along the north shore of Pensacola Bay in the 1950s 

disappeared by 1961. An examination of historical aerial photographs 
(see Section 12) may elucidate past distributions of seagrasses. 

These grassbeds are composed 

0 

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

in productivity (as compared to other Gulf coast estuaries), and mainly 
dominated by the diatoms Navicula tripuncata, Bacteriastrum spp., 
Chaetocerus spp., Thalassionema nitzschoides, and Hemiaulus spp. 
zooplankton is primarily dominated by Calonoid copepods and benthic 
invertebrate larvae. 
samples were collected with undefined methods and only during the early 
spring. This sampling protocol does not define population fluctuations 
that are characteristic of low population abundances commonly found in 
estuaries during the summer months. 
results in the same conclusions. 
contamination entering Pensacola Bay from either groundwater or surface 
water sources may be accumulated in the invertebrate larvae that 
predominate most estuarine water bodies. 

The only existing study of the phytoplankton and zooplankton 

The phytoplankton has been characterized as low 

The 

This study is very limited by the fact that 

0 
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 FDER and 
the Navy have described the benthic communities within Pensacola Bay as 
a whole. 
found that the sediments were dominated by polychaetes (Aricidea spp., 
Capitella spp., various spionids, and Eaploscoloplos spp.) and bivalves 
(Anodontia - alba and Tellina spp.) during most of the year. 

FDER collected benthic samples in most of,Pensacola Bay and 

PDER samples 
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collected along the wastewater treatment plant outfall show a drastic 
drop in species abundance and diversity close to the sewage outfall 
(Navy 1986). 
negatively influenced by the sewage outfall. 

0 This indicates that the benthic community might have been 

Samples collected by the Navy (1986) indicate a low density yet moderate 
diversity of benthic infaunal organisms when compared to other estuarine 
systems within and around the turning basin. 
the Navy's data cannot be made to other literature at this time because 
their data are not given in numbers per unit area. However, the Navy's 
data reveal that very few deep dwelling organisms reside in the areas 
around the turning basin, and a lack of deep dwelling benthic organisms 
nay 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 seven cartilaginous fish species (Cooley 1978). 
The 13 most abundant species were spot (Leiostomus xanthurus), pinfish 
(Lagodon rhomboides), Atlantic croaker (Micropogonias undulatus), gulf 

Early studies of Pensacola Bay have identified 180 

,- 'm menhaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli), 
longspine porgy (Stenotus caprinus), silver perch (Bairdiella 
chrysoura), southern hake (Urophycis floridana), inshore lizardfish 
(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout 
(Cynoscion arenarius), and spotted hake (Urophycis regia; Heil 1988). 

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

In the less saline waters 

Fish population density was the highest in the more 

Moderate densities of blue crab (Callinectes sapidus), shrimp (Penaeus 
duorarum, - P. setiferus, and - P. aztecus), and oysters (Crassostrea 
virginica) have been collected throughout Pensacola Bay (Rei1 1989). 
Shrimp are caught in greater abundances near NAS Pensacola because of 
the higher salinities. Blue crabs and oysters are more readily caught 
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in the East Bay area. 
recognized by Florida Department of Natural Resources (FDNR) are in the 
East Bay area. Scallops (Aequipecten irradians) are collected only 
within grassbed areas. No information is available at this time on 
where scallops are collected by the general public and how many are 
removed. 
Big Lagoon along the southwest portion of the facility. 

In fact, the only legal shellfishing areas 

The nearest seagrass beds to the NAS facility are located in 

Sport and colaercial Fishing. A moderate amount of commercial fishing 
occurs in Escambia county, accounting for 2% of the total Florida 
landings for 1980 to 1985 (Navy 1986). 
teras of total veight w a s  the black mullet. 
important species of finfish was the red snapper. 
commercial lmding data for Escambia County for 1987 and 1988 (Heil 
1989) and found that the most important commercial species by weight 
were: black mullet (24% of county landings), brown shrimp (21%), 
vermillion snapper ( 19.5%) , red snapper (7.6%), porgies (4.7%), and 
amberjack (4%).  Other less important commercial fish caught were 
Spanish mackerel, sand seatrout, black grouper, spotted seatrout, 
blue crab, and squid. These data, as well as the Navy's data, also 
suggest that a significant tuna fishery may be developing in the 
Pensacola Bay area (0 pounds landed in 1983; 1,582 pounds in 1987). 

The dominant finfish species in 
The most economically 

E i E examined the 

a 

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

The estuarine system is a very important element in the life history of 
most of the commercial and sport fishing species sought. Between 65 and 
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90% of all commercially valuable fish species are estuarine dependent 
during some phase of their life cycle. 
are known to release larvae that feed in and around estuaries until 
settlement. During early life history stages, the juveniles reside 
within seagrass beds or other protected habitats until maturity. Any 
contamination of the water or sediments around NAS Pensacola could be 
detrimental to fish and shellfish population structure or could be 
accumulated by the organisms residing near the facility. 

Shrimp, blue crab, and shellfish 

b i n e  Mammals. 

NAS Pcnsacola facility. 
the northeastern Gulf of Mexico stay predominantly in Gulf waters. 
Atlantic bottlenose dolphin (Tursiops truncatus), however, has been 
sighted regularly off the NAS Pensacola facility. Manatees have been 
sighted irregularly, with one recent sighting in the area recorded by 
FNAI in October 1988. 
reported stranded on Santa Rosa Island, and a pilot whale (Globicephala 
macrorhynchus) was found stranded on a beach near Pensacola (Navy 1986). 

Few mammals have been sighted within the area of the 
Most of the 13 species of mammals reported for 

The 

A goosebeaked whale (Ziphius cavirostris) was 

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

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

A number of threatened and 

A total of 57 occurrences for six plant species were 

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. e 
5.2 Site-Specific Biological Resources 
The habitats on sites 25 and 27 have been considerably altered by NAS 
Pensacola activities. 
by asphalt parking lots, buildings, and concrete aprons. 
Site 30 lies approximately 0.25 mile southeast of this area. No aquatic 
habitats are associated with Site 25 or Site 27. 
found north of Site 25; however, it is expected that few, if any, faunal 
species use these sites for feeding or nesting, but some species may use 
the sites as a migration corridor to other habitats in the area. 

The sand pine scrub community has been replaced 
The creek on 

Several oak trees are 
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6. SURF'ACBWATBREYDR0UK.I 

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

Pensacola Bay and Big Lagoon are partially 

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

This direct infiltration limits stream 

Sand-and-Gravel Aquifer. e 
There are no naturally occurring perennial streams on NAS Pensacola; 
however, there are approximately 10 naturally occurring intermittent 
streams and numerous artificial drainage pathways which include many 
stormwater outfalls. 
Bay; however, some small intermittent streams discharge into Bayou 
Grande to the north from Sherman Field and Chevalier Field (USGS 1970a, 
1970b) 

Discharge is mainly to the south into Pensacola 

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

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

0 

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

The closest surface water body is a small unnamed creek and marshy 
This creek is proposed for 
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7.1 Physiography and Regional Hydrogeology 

7.1.1 Physiography 
WAS Pensacola is located in the Gulf Coastal Lowlands Subdivision of the 
Coastal Plain Province physiographic division (Brooks 1981). The 5,800- 
acre facility is located on a peninsula bounded on the east and south by 
Pensacola Bay and Big Lagoon and on the north by Bayou Grande. The most 
prominent topographic feature on the peninsula is an escarpment or bluff 
which parallels the southern and eastern shorelines and on which Fort 
Barrancas was built. 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 HSL. The central part of the peninsula, 
located landward of the escarpment, is a broad gently rolling upland 
area with surface elevations up to 40 feet HSL (USGS 1970a, 1970b). 
Sandy soils occur throughout the NAS Pensacola area. As a result, most 
of the rainfall infiltrates directly into the subsurface. 
there are few streams or surface water bodies on the peninsula. 

Consequently, 

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

7.1.2.1 SurficiaUSand-and-Gravel Aquifer 
The Surficial Aquifer occurs from land surface to a depth of 
approximately 300 feet at NAS Pensacola and consists of a sequence 
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of unconsolidated to poorly indurated clastic deposits (Wagner -- et al. 
1984). 
important source of water supply and is called the Sand-and-Gravel 
Aquifer (Southeastern Geological Society [SEGS] 1986). 
total dissolved solids (TDS) content of groundvater from vells that tap 
the Sand-and-Gravel Aquifer in southern Bscambia County (Clemens -- et al. 
1989), the groundwater is classified as Class G l  (FDER 1988b).] 
sediments making up this aquifer belong to all or part of the Pliocene 
to Eolocene Series which, in this area, consist mainly of the Citronelle 
Formation overlain by a thin cover of marine terrace deposits. 
that the Sand-and-Gravel Aquifer is contiguous with land surface and 
recharge occurs principally by the direct infiltration of precipitation, 
the aquifer is particularly susceptible to contamination from surface 
sources. In the NAS Pensacola vicinity, the Sand-and-Gravel Aquifer is 
made up of three zones based on contrasting permeabilities. 
are referred to as the surficial zone, the low permeability zone, and 
the main producing zone (Vilkins -- et al. 1985). 

In this portion of Florida, the Surficial Aquifer constitutes an 

[Based on the 

The 

Given 

These zones 

Surficial Zone. 
contains groundwater under water table or perched water table condi- 

The surficial zone is contiguous with land surface and a 
tions. 
(G 6 I4 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. 
is variable depending on location and ranges from less than 1 foot near 
surface water bodies to more than 20 feet in areas of higher elevation. 
In general, the direction of groundwater flow is controlled by the topo- 
graphy and by discharge to surface water bodies. Consequently, shallow 
groundwater in the surficial zone moves toward areas of lower elevation 
and/or the nearest surface water body. Overall, the surficial zone has 
a high permeability. Numerous aquifer (slug) tests and laboratory 
permeability tests conducted on wells in or sediments from the surficial 
zone at NAS Pensacola yielded hydraulic conductivity values ranging from 
16 to 56 ft/day (G 6 I4 1986). Eorizontal groundwater flow velocities in 
the surficial zone will depend on site-specific hydraulic conductivities 

The results of numerous borings conducted at NAS Pensacola 

Depth to the water table within the surficial zone 
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and horizontal hydraulic gradients; however, velocities would generally 
be expected to be high. 

Imv Permeability Zone. Underlying the surficial zone is a zone of lower 0 
permeability sediments dominated by clay and silt-sized material. 
zone is referred to as the low permeability zone. 
this zone is generally composed of gray to blue, sandy, silty, slightly 
fossiliferous (shelly) clay and clayey sand ranging in thickness from 8 
to 40 feet (G & kl 1984, 1986). 

This 
At NAS Pensacola, 

The results of laboratory permeability tests conducted on samples from 
this zone indicate that vertical hydraulic conductivities are low, 
ranging from 4.2 x lo-’ to 9.9 x 
permeability zone probably functions as a confining or semiconfining 
unit inhibiting the flow of groundwater between the surficial zone and 
the underlying main producing zone. 
encountered in at least 16 borings at widely spread locations throughout 
NAS Pensacola (G & H 1984, 1986). Although additional boring or 
geophysical techniques would be required to confirm its presence at a 
given location, it is likely that this unit is ubiquitous at NAS 
Pensacola. 
NAS Pensacola; thus, no information is available regarding groundwater 
flow direction. 

ftlday. Thus, the low 

The low permeability zone has been 

0 
Few, if any, wells are open to the low permeability zone at 

Main Producing Zone. 
is called the main producing zone and is composed mainly of sand and 
gravel interbedded with thin beds of silt and clay. 
the main producing zone is encountered is somewhat variable, ranging 
from 60 to approximately 120 feet below land surface (BLS) at NAS 

Pensacola. This zone generally has the highest permeability 
characteristics due to thicker and more persistent sand and gravel beds, 
and is tapped by most of the major wells in the Pensacola area (Wilbins 
-- et al. 1985). NAS Pensacola has three supply wells which produce water 
from this zone; however, due to high iron content in the water, the 
wells are infrequently used (G & I4 1986). The principal sources of 
water for NAS Pensacola are wells located at Corry Field, approximately 
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3 miles to the north. The thickness of the main producing zone can be 
highly variable; however, it is estimated to be up to about 100 feet at 
NAS Pensacola. Insufficient data exist for wells open to the main 
producing zone at NAS Pensacola to determine direction of groundwater 
flow within this zone; however, the flow direction is assumed to be 
generally southward under ambient conditions. 
wells would locally cause groundwater in this zone to flow toward the 
wells. 

Pumpage of the supply 

As a result of the overlying low permeability zone, groundwater within 
the main producing zone occurs under confined or semiconfined 
conditions. At one nested well location on NAS Pensacola (east of 
Building 648), the water level elevation in a well open to the main 
producing zone is approximately 7 feet lower than that in an adjacent 
well open to the surficial zone (G & M 1986). 
significant downward hydraulic gradient exists between these two zones. 
Thus, a considerable potential exists for vertical groundwater flow from 
the surficial to the main producing zone at this location. 
known to what extent this potential exists elsewhere at NAS Pensacola. 

This indicates that a 

It is not 

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

- ,  
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Coarse Clastics, the Upper Member of the Pensacola Clay, the Escambia 
Sand Member of the Pensacola Clay, and the Lower Member of the Pensacola 

e Clay; all are of Miocene Age. 

7.1.2.3 Floridan Aquifer System 
Immediately underlying the Intermediate System and occurring at a depth 
of approximately 1,500 feet BLS at NAS Pensacola is the Floridan Aquifer 
System. The Floridan Aquifer in this area is comprised of the Middle to 
Laver Miocene Chickasawhay Limestone and undifferentiated Tampa Stage 
Limestone. 
highly mineralized and is not used for water supply (Uagner -- et al. 
1984) e 

Groundwater within the Floridan Aquifer in this area is 

7.2 Site Hydrogeology 
In the immediate vicinity of sites 25 and 27, the surficial zone of the 
Sand-and-Gravel Aquifer occurs from land surface to a depth of 
approximately 73 feet. 
during the installation of monitoring well GHS4, located between sites 
25 and 27 (see Figure 2-2), indicates that this zone primarily consists 
of tan and brown, fine to medium-grained quartz sand. Only one shallow 
monitoring well open to the surficial zone exists in proximity to sites 
25 and 27 (see Figure 2-2). This well (GM02) indicates that the water 
table in this area occurs approximately 14 feet BLS. Another shallow 
vel1 (GHOl) exists approximately 700 feet northwest of GM02, near the 
northeast corner of Building 648 and is associated with Site 31. Based 
on water level data collected from both of these wells (G 6 Ii 1984) the 
direction of groundwater flow is generally to the east toward an unnamed 
creek and Bayou Grande, and the horizontal hydraulic gradient is 
approximately 0.005. 
to the surficial zone in the immediate vicinity of sites 25 and 27. 
However, G 6 H (1986) reported results from tests on shallow wells 
located elsewhere on NAS Pensacola. 
from 16 to 57 ftlday, and averaged approximately 30 ftlday. Assuming an 
effective porosity of 0.20, a groundwater flow velocity for the 
surficial zone in this area is estimated to be approximately 0.75 ft/day 

The lithologic description of cuttings collected 

@ 

No aquifer tests have been conducted on wells open 

Hydraulic conductivities ranged 

or 274 ft/year. a 
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Immediately underlying the surficial zone in the vicinity of sites 25 
and 27 and extending to a depth of approximately 105 feet is the low 
permeability zone of the Sand-and-Gravel Aquifer. 
from the installation of well GM54, this zone primarily consists of 
green to gray, sandy, clayey silt with some shell fragments. no 
monitoring wells open to the low permeability zone exist in the vicinity 
of sites 25 and 27; however, based on the lithology, this zone would be 
expected to function as a confining or semiconfining unit restricting 
the flow of groundwater between the surficial zone and the underlying 
main producing zone. 
permeability zone is unknown. 

@ Based on the cuttings 

the direction of groundwater flow within the low 

The top of the main producing zone occurs at approximately 110 feet BLS 
in the site vicinity and consists of fine-grained quartz sand to a depth 
of at least 120 feet. 
and 114.5 feet and is open to the upper portion of this zone. The water 
level elevation in well GM54 is approximately 7 feet lower than that in 
well 61102 (located 30 feet southeast of GXSS), indicating a significant 
downward hydraulic gradient between the surficial zone and the main 
producing zone in this area (approximately 0.09; G 6 M 1984). Thus, 
depending on the vertical hydraulic conductivity of the low permeability 
zone at this site location, a significant potential for downward ground- 
water flow from the surficial zone into the main producing zone exists. 

Monitoring well GH54 is screened between 109.5 

The direction of groundwater flow within the main producing zone at 
these sites is unknovn; however, a generally southward flow is expected 
under ambient conditions. 
located approximately 1,300 feet southwest of sites 25 and 27, is 
screened between 105 and 160 feet BLS and thus is open to the main 
producing zone. 
supply only during periods of peak demand. 
periods of pumping the direction of flow in the main producing zone 
would be directly toward the supply well. 
wells open to the main producing zone to allow a determination of 
hydraulic gradient at NAS Pensacola. 

An NAS Pensacola supply well (Veil No. 2), 

This well is utilized by NAS Pensacola for backup water 
However, during these 

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

However, records on file vith the 

e 
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8. PROJECT-PLAN 

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

This work plan will incorporate and reference 
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The Generic Site Management Plan (GSHP) defines the management 
procedures for field activities on both the site and program level. 
management and implementation of all field activities conducted as part 
of the Contamination AssessmentlRemedial Activities Investigation of 
sites 25 and 27 will follow the GSHP and any updated versions. Data 
Quality Objectives (WOs) and all applicable or relevant and appropriate 
requirements (ARARs) have been considered in developing the initial 
phases of fieldwork described here and will be updated and revised for 
any subsequent phases of fieldwork. 

The 
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A comprehensive General Health and Safety Plan (GHSP) and individual 
si te-specif ic safety plans (SSPs) have been developed to provide readily 
available emergency information and preventative safety measures. 
GHSP outlines health and safety procedures and protocols to be followed 
during all field investigations at each of the [39] sites on NAS 
Pensacola. The plan includes: standard operating procedures (e.g., 
site entry and decontamination); hazard communication and training 
(e.g. , safety training, briefings, and documentation); safety equipment 
and instrumentation (e.g., monitoring and personnel protective 
equipment); hazard evaluation by contaminant class (e.g., metals and 
organics); and hazard evaluation for each task (e.g., drilling and 
sampling). 
the course of this program. 

The 

The GHSP will be periodically updated, as required, during 

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 (i.e., hospitals, 
ambulatory units, poison control centers, fire departments, and 
police/sheriff departments). 
personal safety equipment and will provide recommended site security 
precautions. The GHSP and the SSP will comply with the Occupational 
Safety and Health Administration (OSHA) Guidelines for Eazardous Waste 
Operations (29 Code of Federal Regulations [CF’R) Section 1910). 

The SSP will also identify first-aid and 
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11. OUALITY AssuRANcg PROJECT P M  

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

The SQAP will provide site-specific quality assurance/quality control 
(W/OC) measures used to obtain accurate and precise data for all site 
investigation activities. 
investigation from development of the initial sampling plan through 
verification and reporting of the analytical results. 
procedures described in the GQAPP and SOAP will be in accordance with. 
applicable professional technical standards, U. S. Environmental 
Protection Agency (EPA) requirements, and specific Navy goals and 
requirements for this project. All samples will collected, handled, 
packaged, preserved, and transported in accordance with the GQAPP and 
SQAP and with U.S. Navy and EPA procedures. 

The SQAP will address all phases of the 

All of the QA/QC 

0 
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12. AERIAL PHOTOGRAPE ANALYSIS 

Prior to the initiation of fieldwork, E & E will examine all available 
aerial photographs of NAS Pensacola for past and present conditions, 
features, and developments which may have direct relevance to the 
fieldwork methodology. 
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 might have affected hydrologic 
conditions. 
photographs will provide insight applicable to such tasks as field 
reconnaissance and monitoring well placement. In addition, the analysis 
of historical and current aerial photographs, performed in conjunction 
with geophysical investigation, will aid in the accurate determination 
of the extent of the formerly used area at the sites. 

The aerial photograph analysis task will involve 

For the 

The historical perspective gained by studying aerial 
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13. UTILITIES SURVEY 

Prior to conducting any augering, boring, drilling, or excavation 
activities? E & E will locate all underground cables, pipes, utilities? 
or other obstructions which may become damaged or otherwise hinder 
fieldwork. 
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 conduct a metal detector survey 
on site to determine the presence of any other potentially hazardous 
subsurface features. If appropriate and applicable, other surface 
geophysical techniques may be used to locate deeper obstructions not 
readily detected with a metal detector. 
underground utilities or obstructions will be marked with surveyors 
flags, day-glow paint, or by other methods as appropriate. 
may be conducted as part of the physical survey but will be considered a 
separate task for cost purposes. 

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

In addition? E & E will 

The locations of all 

0 
This task 
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14. F I E L D V O R K ~ O D O L O C Y  

Site 27 has been documented to be radioactively contaminated (see 
sections 2.2 and 3.2). 
contaminated materials (e.g., soils and piping) is not well documented. 
Consequently, one of the investigative goals for this site is to learn 
more about the history of this site and the subsequent NEESA-RASO survey 
and removal actions. 
have to be removed to allow access to the remainder of the sewer line in 
that area to check for residual radiation and/or contamination. 

However, the exact extent of removal of 

Ultimately, the concrete cap over manhole K-7 may 

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

14.1 h e  I-Pield Screening 
0 

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 (phases I11 and IV) studies. 
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 
QA/QC requirements, which reflect the "focusing" objective--rather than 
a formal contaminant quantification objective--of this phase. 
field screening task will utilize all existing information from 
preceding tasks, including aerial photograph analyses, to adjust the 
locations of the various surveys and sampling locations, thereby 
achieving optimum results. 
screening methods are discussed in detail in Section 9.1 of the GQAPP. 

The 

Each 

The objectives/advantages of the field 
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14.1.1 Physical survey 

14.1.1.1. Overall Physical Reconnaissance 
Site 25 - A visual survey of the physical characteristics of Site 25 
will be conducted as the initial step of the Phase I fieldwork. 
thorough walkover of the radium spill area and the vicinity surrounding 
Building 780 will be conducted by the site investigation team. 
preliminary survey of the site will be conducted with a radiation alert 
instrument to approximate the baseline radioactive level exposure of the 
field team. 
area in which the radium spill occurred. 

A 

A 

Particular attention will be given to locating the exact 

The site area will be measured off in order to establish a grid area for 
later radiation and surface emission surveys as specified in sections 
6.1.1 and 6.3.2 of the GQAPP, as well as defining the analytical 
screening sampling area. The southern and eastern borders of Site 25 
are restricted by fenced areas, and access points to the proposed 
sampling areas located within the fences will be determined at this 
time . 
Compound 1998, which is currently used as a storage area for scrapped 

0 
helicopter parts, will be visually surveyed to locate staining of the 
concrete pad and potential surface vater drainage pathways. Areas where 
helicopter parts may require removal to provide access for sampling will 
be identified. 
in the site logbook and mapped for future reference. 

All information gathered will be thoroughly documented 

Site 27 - A visual survey of the physical characteristics of Site 27 
will be conducted as the initial step of the Phase I fieldwork sequence. 
A preliminary survey of the site will be conducted using a radiation 
alert instrument to gauge the baseline exposure of the field team. A 

thorough walkover of the Building 709 foundation and the areas adjacent 
to the former radium dial shop will be performed by the site 
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investigation team to locate pertinent site characteristics, including 
existing monitoring wells GH02 and GH54, manholes K-7, K-6, and N-5, 
drainage ditches, and surface water drainage patterns. The building 
foundation will be checked for staining and evidence of past spillage. (li 

The Site 27 area will be measured, and a formal grid pattern will be 
established for later field surveys as described in Section 6.1.1 of the 
GQAPP. 
the site logbook and mapped. 

All site information obtained will be thoroughly documented in 

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

The detector will 

The survey will be 

A %foot center grid pattern 

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

All radiation levels will be 

Site 27 - An extensive radiation survey will be conducted over the 
foundation of former Building 709 (former radium dial shop location) and 
along the path of the sanitary drain line from manhole K-7 to N-5 (See 
Figure 14-1). A gamma scintillation detector survey will be conducted 
at ground level to locate areas with above background gamma 
radioactivity measurements. 
entire surface area of the building foundation and in a 100-foot-square 
area surrounding manholes K-7, K-6, and N-5. A grid based on 5-fOOt 
centers vi11 be used to cover the rest of the ground surrounding the 

The survey will be conducted over the 
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drainage system. 
radiation survey will also be performed in the open manhole with a 
radiation alert instrument and a gamma scintillation counter. 

If the manhole covers can be removed, a gamma 

All instruments will be checked for background levels as specified in 
Section 6.3 of the GOAPP. 
radiation action levels for exposure of the site investigation team. 
All radiation levels detected during the survey will be documented in 
the logbook. 

Table 6-1 of the GQAPP lists the E & E 

14.1.1.3 BNU/OVA Surface €hissions Survey [and Particulate Air 
Screening ] 

A surface emissions survey will be performed to locate any potential 
sources of volatile soil gases in the Site 25 and Site 27 vicinities. 
These surveys will be performed as outlined in Section 6.1.1 of the 
GOAPP . 
Site 25 - A surface emissions survey will be conducted at the Radium 
Spill Area located at the eastern side of Building 780 and in the 
Compound 1998 area. 
staining of the soil or concrete might have been visually identified. 
The survey will be conducted on %foot grid centers along the east side 
of the building and on 10-foot centers for the remaining sampling area 
(see Figure 14-1). 

0 Special attention will be given to areas where 

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

The information generated from this 

Preliminary air screening will be conducted with a particulate monitor, 
such as a Mini-Ram, to determine if the site represents a source of 
particulates in the air. 
accordance with Section 6.1.1 of the GQAPP. 

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

The 

In addition, a limited survey will be conducted on the 

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

The information generated from 

Preliminary air screening will be conducted with a particulate monitor, 
such as a Mini-Ram, to determine if the site represents a source of 
particulates in the air. 
accordance with Section 6.1.1 of the GOAPP. 

The air [screening] will be conducted in 

14.1.2 Geophysical Survey 
e 

A geophysical survey will be conducted for Site 25 only. 
density of cultural features in the Site 27 area, the use of geophysical 
survey instruments is not feasible and therefore will not be attempted. 

Due to the 

At Site 25, an electromagnetic terrain conductivity (EM) survey will be 
conducted to characterize the subsurface conductivity of the site as a 
function of an induced magnetic field, following methods described in 
Section 6.2.2 of the GQAPP. The preliminary survey will be conducted 
using an EM-31. 

investigation, will be conducted only if an anomalous area which appears 
to require further investigation has been defined with the EM-31. 

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

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

The proposed grid spacing for the EM-31 survey is 

The magnetometer survey will be used to locate buried materials which 
have magnetic properties including drainage system piping, drums, 
cylinders, and tanks. 
number of factors can influence the sensitivity of the instrument; 
therefore, the potential interferences associated with this instrument 
will be taken into account when establishing a grid pattern and 
analyzing the resulting survey data. A 25-foot center grid will be used 
for the survey of the radiation spill area and surrounding investigation 
area. All detected features will be mapped for future reference. 

As detailed in Section 6.2.3 of the GQAPP, a 

14.1.3 Analytical Screening 

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

@ 

All samples will be analyzed for gross alpha 

Phase I will require the installation of temporary monitoring wells, 
groundvater sampling, and soil sampling. 
collection of three sediment samples. All samples will be analyzed 
according to the analytical screening program developed for Phase I, as 
a measure to efficiently and cost-effectively prioritize contaminants 
for further investigation during later phases of the site 
characterization. 
Section 9.1 of the GQAPP. 

Site 27 will also require the 

Analytical screening is addressed in detail in 
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Analytical requirements for samples collected in Phase I are shown in 
Table 14-1. 

Scdilmt -- Two sediment samples are tentatively proposed to be a 
collected from manhole access locations to the sever at Site 27, as 
shown on Figure 14-1. 
from the primary discharge point of Building 709 (manhole K-7; see 
Figure 14-1), which has been found to contain radioactive contamination, 
other portions of the sewer may also be contaminated; therefore, 
sediment samples will be collected at manholes K-6 and N-4 or N-3 to 
confirm the presence or absence of any organic or radioactive 
contamination. In addition, the sewer outfall.wil1 be located, and one 
sediment sample will be collected. 
lowering a jar or stainless steel sampling cup into the manholes and 
drawing the container across the bottom of the outfall to collect 
sediments that may have deposited out of the drainage system. 
process will be repeated until enough sample volume is obtained for 
analysis. 
for shipment to the laboratory. 

Because these manholes are located downstream 

The samples will be obtained by 

The 

Each sample will be transferred to a clean sample container 

Soil -- Subsurface soil samples will be taken from 15 borings at Site 25 
and 14 borings at Site 27 (see Figure 14-1). 
will be collected at Site 25, and 42 soil samples will be collected at 
Site 27. 
intervals to the top of the water table. The depth to water is 
approximately 15 feet at sites 25 and 27; therefore, it is anticipated 
that three samples will be collected per borehole. 

Forty-five soil samples 

Samples will be obtained by'compositing soil over 5-fOOt 

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

Groundvater -- Five temporary shallow monitoring wells will be installed 
at Site 25 and three at Site 27. The tentative locations of the shallow 
monitoring wells are shown on Figure 14-1. Temporary stainless steel 
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SIT8 25 

no. of Analytical 
nodim S.mp1.S Dup1ic.t.m Total sui t o a  *b 

. Sodinat 3 1 4 A 

soil 45 2 47 A 

Qrouodwat. r d 5  1 6 A 

TOTAL 50 3 53 

SIT8 27 

no. o f  Analytical 
nedim sarp1.m Dup1icat.r Total S"it..'b 

soil 42 2 44 A 

TOT& 45 3 48 

Hodium No. o f  Dupli- Trip ?hid Rinaato Prosorvativo Analytical 
Sa.pl.8 cator Blanksf Blanks Blanks Blanksg Total. Suit. 

0rouadwat.ro 2 1 1 1 1 1 7 B 
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0 ‘AaalytiC8l suite desiqnations are bs follows : 

)r I aross alpha, volatile orqanic compounds, polynuclear aromatic hydrocarbons, phenols, pesticidos 
and total ?Cas, total recoverable hydrocarbons, metals (total, unfiltered), and 011. 

8 I Gross Alpha, Radium 226, Target Compound List (TCL) volatile orquric compounds plus xylene and 
ketones, TCL base/neutral and acid oxtractable organic compounds, TCL pesticides and Oms,  total 
recoverable hydrocbrbons; TCL rtals (total [i.e., unfiltered] bnd dissolved [i.e., 8illiporc 
filtered], cyanid., total orqanic carbon, hardness (water only), and alkalinity (water only). 

bSpecit ic constituonts oncompassed by tho various chemical groups included within analytical suit. 
A are identified in Tablos 9-1 throuqh 9-4 of the ooneric Quality Assurance Projoct Plan. 

especiLic constituents encompassed by the various chemical groups includod within analytical suite I) 
are idmntifiod in Tables 9-5 throuqh 9-13 of tho WARP. 

dOrowduater samples and analytical r*quiremnts showa are for Phase I temporary wolls only. 

eOrouadvater samplos and analytical requirements shown a20 for existing potranont ronitorinq mlls . 
‘Trip blanks will bo analysed for TCL volatile organics only. 

qPteservative blanks vi11 bo analy8ed tor TCL volatile organic corpouads , tot81 recovorable 
hydrocarbons, total ?a metals, bnd cyanide. 
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monitoring wells will be installed in order to bracket the water table 
with 5 feet of 0.01-inch slotted screen. 

The eight temporary wells and the two existing permanent wells (GH02 and 
Ga4) will be purged and sampled in accordance with Section 6.8 of the 
GOAPP. Equipment decontamination will be conducted in accordance with 
GOAPP Section 6.10. 

14.1.4 Hydrologic Assessment 
The hydrologic assessment.wil1 consist of a wellhead elevation survey 
and water level measurements in the temporary monitoring wells and all 
existing nearby monitoring wells. 
an elevation based on an established benchmark in the Site 25 and Site 
27 vicinities, and all other wellhead elevations will be referenced to 
this datum. Water levels will be precisely measured using a steel tape 
calibrated to hundredths of a foot in order to delineate the prevailing 
shallow groundwater flow direction and horizontal hydraulic gradient. 

One of the wellheads will be assigned 

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

0 

14.2 Phase II-Characterization/tent Delineation 
This section of the Contamination Assessment/Remedial Activities 
Investigation Work Plan--Group G (Site 25, Radium Spill Area; Site 27, 
Radium Dial Shop Sewer), Naval Air Station Pensacola, Pensacola, 
Florida, has been entirely revised to reflect the results of the Phase I 
activities proposed in the original work plan document (June 1990). The 
original version (June 1990) of Section 14.2 of this work plan is 
presented in Appendix D. 
sampling locations and location designations. 
I investigation of sites 25 and 27 are presented, respectively, in 
E 6 E's Final Draft Interim Data Report, Contamination Assessment/ 
Remedial Activities Investigation, Radium Spill Area (Site 25), Naval 

Figures 14-2 and 14-3 show the actual Phase I 
The results of the Phase 
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Air Station Pensacola, Pensacola, Florida, April 1992; and E 6 E ' s  Final 
Draft Interim Data Report, Contamination Assessment/Remedial Activities 
Investigation, Radium Dial Shop Sewer (Site 27), Naval Air Station 
Pensacola, Pensacola, Florida, April 1992. 

0 
In general, the results of E 6 E ' s  Phase I investigation of sites 25 and 
27, reviewed in combination with those of previous investigations of the 
site (NEEM-RASO 1983; G 6 kl 1984, 1986; ABB 1991), indicated the 
following: 

Site 25 

o A potential source of radiation contamination exists, 
possibly in the soil, in the area east of Building 780; 
however, the extent of the contamination, if it exists, is 
Unlurown; 

o Polychlorinated biphenyl (PCB) contamination is present in 
the area of transformer 2191; however, the extent of the 
contamination is unknown; and 

o Radium-226 contamination in the groundwater samples 
obtained from the surficial zone of the Sand-and-Gravel 
Aquifer may be associated with the former spillpr with 
past and/or present radium dial stripping activities at 
Building 780. 

Site  27 

o Elevated concentrations of radium-226, chromium, and lead, 
primarily in the near surface soils, were detected in the 
area between transformer 2621 and the southern edge of the 
Building 709 foundation at Phase I borings BO15 and B016; 

o Elevated concentrations of radium-226, metals, total 
recoverable petroleum hydrocarbons (TRPEs), VOCs, poly- 
nuclear aromatic hydrocarbons (PAEs), and phenols were 
detected in Phase I borings BO10 and BO11 in the area where 
the former carburetor shop, degreaser, and cleaning tank 
were located; 

o Soil contamination does not appear to be present in the 
area north of Site 27 between buildings 645 and 743; 

o Groundwater samples obtained from the surficial zone of the 
Sand-and-Gravel Aquifer in the south-central portion of the 
site (Phase I temporary monitoring well TWOl5) exhibited 
concentrations of radium-226, chromium, and lead which 
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exceed the respective Florida primary drinking water 
standards, as well as an elevated level of 1,l- 
dichloroethane; and 

o Shallov groundwater samples collected in the north-central 
portion of the site (TWOlO) exhibited concentrations of 
arsenic and lead exceeding the respective Florida primary 
drinking water standards, as well as elevated levels of 
TRPEs, total xylenes, and phenols. 

In light of the Phase I results summarized above, the objectives of the 
Phase 11 investigations of sites 25 and 27 will be as follows: 

Site 25 

o Identify, to the greatest extent possible, the on-site 
sources of radium-226 and PCB contamination, additional 
off-site sources of contamination, and potential ambient 
sources of contamination in the site vicinity; 

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

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

A full-scale H I P S  will be warranted at Site 25--initially designated a 
"screening" site. 

Site 27 

o Identify, to the greatest extent possible, the on-site 
sources of radium-226, metals, and organic contamination, 
additional off-site sources of contamination, and any 
potential ambient sources of contamination in the site 
vicinity; 

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

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

To meet the above objectives, the Phase I1 investigations of sites 25 
and 27 will include the following elements: 
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~ 

0 

0 

0 

0 

0 

0 

Contaminant source survey; 

Soil sampling; 

Installation of shallow and intermediate monitoring wells; 

Collection of groundwater samples from all existing (Site 
27 only) and newly installed wells; 

Eydrologic assessment; and 

Bngineering survey. 

The specific scope of work associated with each of the above elements is 
described in sections 14.2.1 through 14.2.4. In developing the specific 
scopes of work, the Phase I and previous analytical results have been 
evaluated regarding all requirements of the CERCLA and Superfund 
Amendments and Reauthorization Act (SARA), as well as all other ARARs. 

For sites 25 and 27, these ARARs include: 

0 

0 

0 

0 

0 

0 

Formal , 

Resource Conservation and Recovery Act (RCRA) ; 

Clean Water Act (CWA); 

Safe Drinking Water Act (SDWA); 

40 CFR Parts 264, 265, 270, and 271 (Corrective Action for 
Solid Waste Management Units at Eazardous Waste Hanagement 
Facilities; Proposed Rule); 

Chapter 17-550, Florida Administrative Code (PAC; Drinking 
Water Standards, Monitoring, and Reporting); and 

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

quantitative air sampling will not be conducted during Phase I1 
at sites 25 and 27 because no evidence that these sites represent a 
potential source of airborne volatile or particulate contaminants vas 
revealed by the Phase I surface emissions survey, particulate air 
screening, or fieldwork air monitoring activities. However, base-wide 
biota sampling will be conducted in conjunction with the investigation 
of operable units (OUs)  15, 16, and 17 (Bayou Grande Area, NAS Pensacola 
Wetlands, and Pensacola Bay Area, respectively.) 
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Based on the results of the activities identified above, during Phase I1 
E & E will initiate the appropriate Risk Assessment and Feasibility 
Study activities. 
identification of contaminants of concern as well as identification of 
data gaps that must be eliminated to support the eventual completion of 
a Baseline Risk Assessment for the sites. 
fied, the Baseline Risk Assessment will be completed during Phase 11, 

0 Risk Assessment activities will be directed toward 

If no data gaps are identi- 

Feasibility Study activities, required for sites 25 and 27, will be 
directed toward identification of data gaps that must be eliminated to 
support the eventual completion of a comprehensive Feasibility Study for 
the sites. If no data gaps are identified, the Feasibility Study will 
be completed during Phase 11. 

In addition, if warranted, E 6 E will evaluate the Phase I1 results to 
identify whether any interim remedial measures (IRns) are required and, 
if so, to develop recommendations for implementation of thke IRns (see 
Section 14-2.5). IRns will only be implemented following receipt of EPA 
approval. 

All Phase I1 investigation activities and results will be discussed in a 
separate interim data report for each site structured in the required 
format of a formal draft remedial investigation (RI) report. This Phase 
I1 interim data report will provide a complete data synthesis incorpora- 
ting the results of E & E's  Phase I and Phase I1 investigations, as well 
as the results of previous investigations. The interim data report will 
specify whether additional Phase 111 assessment activities are required, 
or whether the formal draft R I  report for the site can be prepared. 

All Phase I investigation activities were completed in accordance with 
B 6 E ' s  1990 GOAPP for Contamination Assessments and Remedial Activities 
at NAS Pensacola. 
completed in accordance with the newly revised, updated 1992 version of 
this document. 
version of the GQAPP- 

All Phase I1 investigation activities will be 

In this section (14.2), all references apply to the 1992 
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14.2.1 Contaminant Source Survey 
A supplemental contaminant source survey will be performed at sites 25 
and 27 to obtain a comprehensive understanding of potential additional 
contaminant source(s) in the site vicinities. At sites 25 and 27, the 
contaminant source surveys will include the following: 

0 

Site  25 

o Identification of any current activities in Building 780 
that may be impacting the site; 

o Identification of any potential off-site and/or ambient 
sources of radium-226 groundwater contamination (this 
radionuclide was detected in the sample from potentially 
upgradient temporary well TV004); and 

o Determination of whether any normal, daily, facility- 
specific and/or base-wide activities, such as aircraft 
operations, may have created potential, low-level, ambient 
sources of TRPE or other contamination. 

Site  27 

o Identification of the nature of materials that were stored 
in former radium paint room/equipaent building formerly 
located south of Building 709; 

o Identification of activities, materials used, and disposal 
methods in the former carburetor shop and degreaser area; 
and 

o Determination of whether any normal, daily, facility- 
specific and/or base-wide activities, such as aircraft 
operations, may have created potential, low-level, ambient 
sources of TRPE or other contamination. 

The survey will utilize existing information in NAS Pensacola files, 
previous investigative reports, and interviews with current and former 
employees of the NAS Pensacola facility. All background source survey 
work w i l l  be conducted in close communication with the facility 
Installation Restoration (IR) coordinator as the survey may need to 
access repositories and/or individuals at several locations among the 
various tenant commands. 
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14.2.2 Sampling and Analysis 
Figure 14-4 shows the proposed Phase I1 soil boring and monitoring well 
locations for Site 25, and Figure 14-5 shows the proposed soil boring 
and monitoring well locations for Site 27. 
summarize the sampling and analytical requirements, including QA/QC 

samples, for the Phase 11 investigations of sites 25 and 27, 
respectively. 
each proposed Phase I1 Site 25 soil boring and monitoring well location, 
respectively, and for the analytical suite associated with each proposed 
Phase I1 sampling location. 
rationale for each proposed Phase I1 Site 27 soil boring and monitoring 
well location, respectively, and for the analytical suite associated 
with each proposed Phase I1 sampling location. (Groundwater samples to 
be collected from the two existing on-site wells and analyzed for suite 
A [see belov] are not included in rationale Table 14-7.) 

0 
Tables 14-2 and 14-3 

Tables 14-4 and 14-5 provide the specific rationale for 

Tables 14-6 and 14-7 provide the specific 

The sample location reference numbers listed in tables 14-4 and 14-5 
correspond to the location numbers on Figure 14-4, and the sample 
location reference numbers listed in tables 14-6 and 14-7 correspond to 
the location numbers on Figure 14-5. The analytical suite designations 
used in tables 14-4 through 14-7 correspond to the designations defined 
in tables 14-2 and 14-3. 

@ 

It is proposed to sample the two Site 27 existing wells for analytical 
suite A and all Site 27 newly installed wells for the parameters 
indicated on Table 14-3 during Phase 11 to provide a uniform, time- 
synchronous perspective on Site 27 groundwater conditions. This 
perspective will be critical to properly evaluate the groundwater 
migration pathway. In addition, during Phase I1 field activities at NAS 
Pensacola site groups A through E, soil borings, shallow monitoring 
wells, and intermediate monitoring wells will be completed at three 
background locations across the base, and-together with the three 
existing on-base deep supply wells--sampled for analytical suite A. 

(Soil samples collected below the water table will be analyzed for 
Target Analyte List [TAL] metals.) 
provide a perspective regarding on-site occurrences of potential 

These background locations will help 
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Figure 14-5 PROPOSED SOIL BORING AND MONITORING WELL LOCATlONS 
NAS PENSACOLA SITE 27 - PHASE II 
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w s m  2s 

lo. of Dupli- Trip Prosorva ivo ?iold Rinsate Anal yttcal 
mdium Samplosa catos Blanks Blanks ' Blanks Blanks Total' suit. 

soil. 15  
60 

(35)  

~rouac~atorg 8 
8 

(101 

mAL 91 
(451  

2 
6 

1111 

1 
1 
lm 

10 
1111 

1 
1111 
1111 

1 
1111 
1111 

2 
1111 

1111 
1111 

1 
1111 
1111 

1 
1111 

1111 
1111 
1111 

1 
1111 
1111 

1 
1111 

1 
1 
I 

1 
1111 
1111 

3 
1111 

19 A 
66 B 

35 I D 

13 A 
9 C 

10 1 r 
107 
45 1 

14[lusP~~800O:TO480/1394/10 

Key: 

'me numbor of samples shown in paronthosos will bo analy8.d for tho additional paramtors 

bTrip blank8 will be analyxod for Targot Compound List (TCL) volatilo organic compounds (VOCs) only. 

indicated. 

Presorvativo blanks will bo analp8ed for TCL VOCs, total rocovorablo petroleua hydrocarbons 
(TRPIIs), dissolved Targot Analyto List (TU1 wtals, and cyanido. 

Analytical suit. dosignations aro as follows: c 

A .I TCL 00Cs: TCL bascneutral/acid oxtractable organic compounds (blU.1: TCL posticides, and 
polychlorinated biphenyls (PCB8): TRPIfs: TAL rtals (total 1i.0.~ untiltorod] and dissolvod 
ti.. .. rilliporcfiltored], uater only): cyanido: gross alpha, bot., and g a m  
radioactivity: radiur226: total organic carbon: hardnoss (water only): and alkalinity 
(water only). 

8 - Oroms alpha, bot., and 98- radioactivity: radium-226: and PCBs only. 

C = Qross alpha, beta, and gamma radioactivity and radium-226 only. 

D = pU, alkalinity, porcont misturo, grain six., E" contont, ash contont, total organic 

E - Tot41 susponded solids, total Kjoldahl nitrogen (TXWCA), a m n i a  nitrogen, otthophosphato halogens, sulfur, ignitability, and Cation exchango capacity. 

phosphorus, dissolvod oxygen (in fioldl, 5-day biological oxygon domand (BOD5),  and chemical 
oxygen domand (COD). 

dSpoeif ic constituonts oncompas8od by tho various chomical groups includod within tho above-listed 

'15 boring locations x 5 depth intorvals = 75 samplos. 

'H'R .I lot ropuitod. 

'16 now wells (13 shallow and 3 interwdiato) = 16 samplos. 

loureo: gcoloqy and Environment, Inc., 1992. 

analytical suitos aro identified in tables 9-5 through 9-13 of tho QQAPP. 
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lo. o f  Dupli- Trip Prosorva ivo riold Rinsato Analytical 
nod i tam Salplor cater Blanks 8lanks ’ Blanks Blanks Total’ suitoc * 

TOTAL 138 14 7 1 2 7 169 
(40)  1111 m 1111 nR nR (40) 

xey : 

‘mo nu-r of r a ~ l o r  mho- in patOntbOSO8 will bo an~1yr.d for tho additional parrntorr 

bTrip blank8 will b. analprod for Apg.ndix 1% volatilo organic compounds (VOCs) only. 

indicated. 

Prosorvativo 
blanks will bo 8Mly8.d for Targot COwOund List (TCL) -8,  total recovorablo P*trOhtam 
hydrocarbon. (TIIPII.1, dirrolved Targot AMlyt. List (TU) Ht.lSr and cyanid.. 

CAa.lptiC@l Suite d ~ ~ i g n a t i o n ~  at0 88 fOllOWl: 

A = TCL 00Cs: TCL base-neutral/acid extractablo organic co~~opnds (BltAs): TCL porticidos, and 
polychlorinatod biphonylr (Pens); TnPHs: TAL wtals (total 1i.e.. unfiltorodl and dimsolved 
[i.e., ~illiporrfilterodl, water only): cganfdo: gross alpha, bota, and g a m  
radioactivity: cadi-226 total organic carbon: hardners (vator oaly): and alkalinity (water 
only). 

B = Appendix IX VOCs, BAA., dioxins, pesticides, PCDs, organophosphorur perticidas, herbicidos, 

C = p l ,  alkalinity, percont misturo, grain miso, BTU contont, ash contont. total organic 

D = Total suspondod 8olid8, total Kjoldmhl nitrogon (Tla), ammonia nitrogon, orthophorphat~ 

total ~at.18, cyu~ido, and sulfida. 

halogens, sulfur, iqaitability, and cation oxchanqo C8paCfty. 

phorphorur, dissolved oxygen (in field), 5-d.y biological oxygen dound (BODg) ,  and cho~ical 
oxygen demand (COD). 

dSpecit ic constituents oncompassed by tho various chemical groups includod within the abovrlirtod 
analytical 8uit.r aro identified in tablo. 9-5 throuqh 9-13 of tho OQAPP. 

21 boring locations x 6 dopth intervals - 126 salplor. e 

‘MR = lot roquirod. 
9Z oxistiag wolh + 10 now wolls ( 7  shallow and 3 intormodiato) - 12 SaBp1.S. 
Sourco: Ecology and Lnvironnnt, Inc., 1992. 
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I- * 
I 
h) * 

location 
Roforonco S a ~ p l o  
I lurbor(m)  TYPO(^)' Location Rationah 

Analytic.& 
Suit. ( ) 

8 

20.21 

Am Dotormino prosonco or  abmonco of 
contamination in thim a r m .  

Am 

4-1.9-12 Am 

16,22,23,24 AUT 

Elovatod lovols of PCBm dotoctod in 
Phamo I moil borinqm BOO9 and 6017. 

Dotormino tho promonco of potontial 
moil contamination in .roam not malplod 
during Phamo I. 

Dolinoato potontial outor oxtont of 
contamination dotoctod durinq tho Phamo 
I mampling. 

A Charactoriso full mpoctrum of potontial 
contaminantm. 

D Support potonti81 mito romodiation 

A Charactoris. full mpoctrum o f  potontial 

planninq activitiom. 

contaminants. 

D Support potontial sit0 romodiation 
planninq activitios. 

B Radiw-226 is of  potontial concorn hoc.. 
SODO potontial for PC8 contamination 
oxists hoc.. 

D Support potontiak mito romodiation 
(locationm 5, planning activitiom. 

10, and 11 only) 

B PCB contamination is of dotinito concorn 
bot., and Radium-226 im of potontial 
concorn. 

D Support potontial mito romodiation 
(location 24 planning activitiom. 

only 1 

~ 4 t ~ P ] ~ 8 O O O : T 0 4 8 0 / 1 3 0 7 / 7  
Koy : 

bSpocific paramotors includod within oacb analytical suit. aro qivon in Tablo 14-2. 

PCB - Polychlorinatod biphonyl. 
Sourco: Ecology and Environmont, Inc., 1992. 

AUT = Soil mamplom colloctod abovo vator tablo at folloving intorvals ( B U ) :  0-0.5. 0.5-2.5, 2.5-5, 5-10, 10-15 foot. a 

l k l d  i t o n  onelosod ir brmckots h o t .  
cLugom t o  h m t  ~ r s i o r  o f  aocllrrtl 



c-. * 
I 
h) cn 

Location 
Roforonco Sample 
Numbor(s) Typo(s) Location national. Analytical Rational. 

1,2,3, SOn Dolinoato oxtont of groundwator contami- C Dotormino absonco of contamination in 
13,19, nation dotoctod on Sit. 25 during Phaso I. thoro aroas. Radium-226 and gross alpha, 
20,29,30 Locations 1 and 2 at. potontially hydraul- bot., and g a u a  only of concorn horo. 

ically upgradiont and a11 othors aro 
hydraulically downgradiont of Phaso I E Support potontial sit. romodiation 
Sit. 25 contamination. (locations 1 planning activitior. 

and 2( only) 

14,17,21 , SOn 
25.27 

Dotormino prosonco and natuco of 
potontial shallow groundwator contami- 
nation. All wblls aro hydraulically . 
downgradiont of contamination dotoctod 
on Si t .  25 during Pharo I .  

A Charactoris. full spoctrum of potontial 
contaminants. 

E Support potontial sit. romodiation 
planning activitios. 

Dmtorminm prosmnco and naturo of intor- A 
modiato dopth groundwator contamination. 
Pcoporod wollr aro locatod downgradiont 
of m o a s  of shallow contamination and E 
aro clustmrod with proposod shallow 
wolls. 

Ch8raCtOrirO full SpOCtrUm Of potontial 
conthinants. 

Support potontial sit. romodiation 
planning activitior. 

14(N~P)Uf10000:?0400/1341/7 
Koy : 

*SOU = Oroundwator ramplo from shallow monitoring woll; 
bIOn = Oroundwator ramp10 from intormodiato monitoring woll. 

Sourco: Ecology and Environment, Inc., 1992. 

Spocitic paramotors includod within oach analytical suit. aro givoa in Tablo 14-2. 



Location Rationah kralytical Rational. 

1 , 14.15, AWT Dotormino tho proronco and naturo of A 
16,23 potontial soil contamination in oroar 

not ramplod during Ph8SO I. 
C 

(Location 14 
only ) 

A Dolinoato potontial outor oxtont of 
contamination dotoctod during Phaao I 
soil sampling. 

19 AWT Confirm contrminrtion dotoctod during 
Phaso I roil sampling in boring 6016. 

C 
(location. 
3, 5. and 

10 only) 

A 

6 
(0.5-2.5 foot) 

C 

Chrrrctoriso full rpoctrum of potontial 
COllt88in~nt8. 

Support potontial sit. romodiation 
planning activitior. 

cbaractotiro f u l l  rpoctrum of potontial 
contaminants. 

Support potontial sit0 romodiation 
planning activitiom. 

Charrctorixo f u l l  spoctrum of potontial 
contaminantr. 

Hoot R C M  roquiromontr. 

Support potontial sit. romodiation 
planning activitior. 

14[n~PIVB1000:T0480/1330/7 
uoy : 
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contaminants as well as aid in evaluating the impact of potential, base- 
wide ambient contaminant sources. The collection of these background 
soil and groundwater samples is discussed in the work plan for Group A-- 
Site 1 (Sanitary Landfill; E & E 1991). 

@ 

Table 14-3 indicates that one sample from each medium at Site 27 will be 
additionally analyzed for Appendix IX parameters (analytical suite B). 
It should be noted that for these samples, analytical suite A analyses 
will be performed only for parameters not encompassed by Appendix IX 
(e.g., gross alpha, beta, and gamma radioactivity). Furthermore, it 
should be noted that trip blanks for sites 25 and 27 will not be 
analyzed for full analytical suite A parameters, but only for VOCs 
(Appendix IX VOCs for Site 27 and Target Compound List [TCL] VOCs for 
Site 25). 
trip blanks shown on tables 14-2 and 14-3 reflects the total number of 
trip blanks required for the entire sampling program for each site. 

Finally, it should also be noted that the number of required 

As noted above, tables 14-4 through 14-7 provide specific rationales for 
proposed Phase I1 sampling locations and analyses for each site. 
Sampling locations were selected based on the Phase I results in 
accordance with one of the following criteria: 

0 
. o Area of known contamination, 

o Area of potential contamination, or 

o Known or suspected area of no contamination. 

Sampling locations selected according to the first criterion are 
required to allow identification of the full spectrum of potential 
on-site contaminants as well as the maximum levels of occurrence. 
Locations selected according to the second criterion are required to 
delineate the distribution of contamination on site and in the site 
vicinity. 
required to confirm that the extent of contamination has been completely 
delineated. The specific, detailed rationales provided in tables 14-4 
through 14-7 for each sampling location or group of locations meet one 

Locations selected according to the third criterion are 

or more of the three general criteria defined above. a 
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All three of the above criteria must be met to complete a Baseline Risk 
Assessment and Feasibility Study for the sites. Furthermore, in most 
instances, meeting the above criteria requires that the collected 
samples be analyzed for the full suite of parameters in analytical suite 
A. Iiowever, in some cases (e.g:., evaluation of potential radium-226 
and/or PCB contamination), a more limited analytical program is 

0 

warranted . 
Finally, to support potential remediation planning activities for these 
sites, selected samples from each medium also must be analyzed for those 
parameters which directly control the viability of various remedial 
alternatives (see analytical suites D and E [Table 14-2) and analytical 
suites C and D (Table 14-31, 

14.2.2.1 Soil Sampling 
All Phase I1 soil sampling, compositing, and lithologic logging will be 
performed in accordance with Section 6.6 of the GQAPP. 
decontamination will be performed in accordance with Section 6.10 of the 
G W P .  The number and types of soil field QA/QC samples to be collected 
during Phase I1 were determined in accordance with Section 11.1 of the 

Equipment 

0 
GQAPP 

At soil boring locations where a monitoring well will not be installed, 
soil borings will be completed using hollow-stem auger methods, and soil 
samples will be collected using split-spoon samplers in accordance with 
Section 6.6.2 of the G W P .  

Site 25 
During the soil boring and shallow monitoring well installation (Section 
14.2.2.2), soil samples will be collected at 15 soil boring locations 
across Site 25 (see Figure 14-4). 
samples will be collected from each of the following depth intervals: 
to 0.5 foot BLS, 0.5 foot to 2.5 feet BLS, 2.5 to 5 feet BLS, and then 
every 5-foot interval to the water table. 
sample numbers, the depth to the water table is assumed to be 14 feet 

At each location, composite soil 
0 

For the purpose of estimating 

BLS across the site. 0 
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The 75 soil samples will be analyzed for the parameters indicated on 
Table 14-2 (see also Table 14-4). 

Site 27 
e 

During the Phase If soil boring and monitoring well installation 
(Section 14.2.2.2), soil samples will be collected at 21 locations 
across Site 27 (see Figure 14-5). 
samples will be collected from each of the following depth intervals: 
to 0.5 foot BLS, 0.5 foot to 2.5 feet BLS, 2.5 to 5 feet BLS, and then 
every 5-foot interval to the water table. 
sample numbers, the depth to the water table is assumed to be 16 feet 
BLS across the site. 

At each location, composite so i l  
0 

For the purpose of estimating 

The 126 soil samples will be analyzed for the parameters indicated on 
Table 14-3 (see also Table 14-6). 

14.2.2.2 Soil Boring Completion and Permanent Monitoring Vel1 

A total of 16 permanent monitoring wells will be installed at Site 25, 
and 10 will be installed at Site 27. These wells will be located and 
designed to supplement the Phase I investigation results regarding the 
lateral and vertical extents of groundwater contamination. The number 
and target completion depths of these wells are as follows: 

Installation and Developwnt 

Site 25: 

o Thirteen shallow wells, each of which will be approximately 
20 feet deep; and 

o Three intermediate wells, each of which will be 
approximately 40 feet deep. 

Site 27: 

o Seven shallow wells, each of which will be approximately 20 
feet deep; and 

o Three intermediate wells, each of which will be 
approximately 40 feet deep. 
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Figures 14-4 and 14-5 show the locations of the proposed monitoring 
wells at each site, and tables 14-5 and 14-7 provide a detailed 
rationale for the selection of each of the monitoring well locations and 
target depths at each site. 

In order to detect the presence of any floating product at sites 25 and 
27, the shallow wells will be completed into the upper portion of the 
surficial zone of the Sand-and-Gravel Aquifer so that the well screen 
brackets the water table. At sites 25 and 27, the intermediate wells 
will be installed to investigate the vertical extent of possible 
groundwater contaminants, particularly any dense nonaqueous phase 
liquids (DNAPLs). The six intermediate wells vi11 be completed into the 
lower portion of the surficial zone immediately above the first 
confining/semiconfining unit. 
clustered with a shallow well to assist in delineating the vertical 
extent of any contamination at that location as well as to determine the 
vertical hydraulic gradients between the monitored zones (see figures 

Each of the intermediate wells will be 

14-4 and 14-5). 

@ All of the shallow and intermediate wells on sites 25 and 27 will be 
installed using hollow-stem auger methods and constructed of 
4-inch-diarneter, flush-threaded PVC casing terminating in 10 feet of 
0.015-inch, factory-slotted screen. 

All drilling and finished monitoring well construction will be conducted 
in accordance with sections 6.7.2 and 6.7.3 of the GQAPP. 
all newly installed wells will be protected above surface grade with a 
steel surface casing and locking wellhead cover. 
traveled areas, the wells will be protected at surface grade with a 
flush-mount security cover and locking cap. 

In addition, 

In paved or heavily 

In conjunction with the drilling of the well boreholes, continuous 
split-spoon samples will be collected to the target completion depth of 
each well in accordance with Section 6.7.2.3 of the GOAPP. At sites 25 
and 27 where wells are constructed in clusters, split-spoon samples will 
only be collected during drilling of the deeper well borehole. 
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After installation, each of the new monitoring wells will be developed 
using a submersible pump and/or bailer in accordance with Section 6.7.5 
of the GOAPP. Development waste will be contained in 55-gallon drums, 
labeled, and moved to a storage area on NAS Pensacola, as directed by 
the Navy (see also Section 14.6.2). 

All drilling equipment will be decontaminated prior to use and between 
the installation of each well in accordance with Section 6.10 of the 
GQAPP. 
55-gallon drums, labeled, and moved to a storage area on NAS Pensacola, 
as directed by the Navy (see also Section 14.6.2). 

All borehole cuttings and drilling fluids will be stored in 

14.2.2.3 Groundvater Sampling 
Purging and sampling of each well will be performed in accordance with 
sections 6.8.2 and 6.8.3 of the GQAPP, respectively. Equipment 
decontamination activities will be performed in accordance with Section 
6.10 of the GQAPP. 
samples to be collected were determined in accordance with Section 11.1 

The number and types of groundwater field OA/QC 

of the C U P .  

0 
All shallow monitoring wells will be checked for floating and/or sinking 
immiscible hydrocarbons with an oil/water interface probe. 
intermediate monitoring wells will be checked for sinking immiscible 
hydrocarbons with an oillwater interface probe. 

All 

Site 25 
During Phase 11, groundwater samples will be collected from the 16 newly 
installed on-site monitoring wells at Site 25 (see Figure 14-4). The 16 
groundwater samples will be analyzed for the parameters indicated on 
Table 14-2 (see also Table 14-5). 

Site 27 
During Phase 11, groundwater samples will be collected from the two 
existing wells and 10 newly installed on-site shallow monitoring wells 
at Site 27 (see Figure 14-5). The 12 groundwater samples will be 
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analyzed for the parameters indicated on Table 14-3 (see also Table 
14-7) 

14.2.3 Eydrologic Assessment 
e 

The main objective of the Phase I1 hydrologic assessment is to further 
delineate the hydrogeologic character of the underlying aquifer at sites 
25 and 27. Slug and short-term specific capacity tests, rather than a 
long-term pump test, have been proposed for Phase I1 because the loca- 
tion and distribution of contaminants in the various zones of the under- 
lying aquifer have not yet been precisely identified. 
assessment at sites 25 and 27 will include a wellhead elevation survey 
of all the newly installed permanent monitoring wells; static water 
level measurements in all the on-site wells and short-term specific 
capacity and/or slug tests on all the newly installed permanent wells. 

The hydrologic 

All of the newly installed monitoring wells will be surveyed during the 
engineering survey (Section 14 .2 .4 )  and referenced to a USGS benchmark, 
in accordance with Section 6.7.6 of the GQAPP. 

@ At sites 25 and 27,  static water levels will be measured in all the 
existing and proposed on-site wells on at least four occasions: 
during the sampling of the newly installed wells; once approximately two 
to four weeks after sampling to obtain an estimate of the short-term 
temporal variability in water levels; once during a low tidal phase; and 
once during a high tidal phase. 
tidal phases will be collected on the same day in order to accurately 
evaluate tidal influences on water level elevations at these sites. 

once 

The measurements taken during opposing 

Limited aquifer testing will be conducted on all newly installed 
monitoring wells. This testing will consist primarily of performing 
short-term specific capacity tests on wells that are capable of 
sustaining a measurable yield. 
25 and 27 will be conducted during the development of the newly 
installed wells. 
aeasuring the initial static water level in the well and then 
withdrawing groundwater from the well at a constant rate for a 

The specific capacity testing at sites 

The procedure for specific capacity testing involves 
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designated period. 
noted, and the pump is turned off. 
is then recorded continuously over time until the water level 
equilibrates to the initial static level. 
drawdown in the developing well during the specific capacity testing, 
water levels will be measured in adjacent shallow and/or intermediate 
monitoring wells to determine the extent to which the respective, 
monitored zones may be hydraulically connected. 

The sustained water level during pumping is then 
The water level recovery in the well 

In addition to measuring 

Injection or withdrawal-type slug tests will be performed on nevly 
installed wells that are not capable of sustaining a measurable yield. 
The procedure for slug testing involves measuring the initial static 
water level in the well and then injecting or withdrawing a known volume 
from the well, using a solid stainless steel cylinder, to create an 
instantaneous change in water level. 
continuously over time until the water level equilibrates to the initial 
static level. 

The water level is then recorded 

The purposes of the specific capacity and slug testing are to obtain 
site-specific, first estimate values for hydraulic conductivity (K), 
transmissivity (T), and groundwater flow velocity (V) for each of the 
monitored depth zones. During each of these tests, a calibrated tape 
and/or electronic data logger will be used to monitor and record the 
water levels in the well(s) being tested or observed. 

0 

A rain gauge will be installed at or near the sites and monitored 
regularly during the fieldwork. 

14.2.4 Engineering Survey 

A comprehensive engineering survey will be conducted to accurately 
identify all site sampling locations and cultural and topographic 
features. 
both horizontally and vertically. In addition, any utilities, above- 
ground structures, and improvements (such as pavement) will be located. 
Any pertinent information found during the contaminant source survey 
(Section 14.2.1) will be incorporated into this survey. 

All sampling and monitoring well locations will be identified 

The survey also 

14-35 

[Bold items enclosed in brackets denote 
change8 to last version of docummt) 



will delineate topographic variability using contour intervals of 2 
feet . 
All engineering survey information will be integrated with any existing 

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

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

Rapid response will be emphasized. 

0 
14.2.6 Report 
Refer to Section 20 of this work plan (revised April 1992) for a 
description of the Phase I1 report. 

14.3 Phase IXX-Extent Delineation 
Phase I11 tasks will be conducted, [if deemed necessary] based on the 
results of phases I and 11. Although the earlier phases are intended to 
identify and characterize the areas and contaminants of primary concern, 
Phase I11 activities will be geared toward further delineation of 
horizontal and vertical extents of contamination. 

14.3.1 Soil Sampling 
Soil sampling will be conducted in conjunction with any new shallow, 
intermediate, or deep monitoring well installations. 
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14.3.2 
Additional monitoring wells may be required to further delineate the 
horizon tal ex tent of groundwater contamination. 

Shallov Honitoriag Vell Installation and Development 

@ 
14.3.3 Intermediate and Deep Honitoring V e l l  Installation and 

Development 
The installation of additional monitoring wells into deeper zones of the 
aquifer may be required in order to assess horizontal and vertical 
hydraulic gradients, aquifer physical characteristics, and vertical 
extent of contamination. 
depths are dependent upon the findings of phases I and 11. 

The number of wells and their locations and 

14.3-4 Groundwater Sampling 
All wells installed in Phase I11 will be sampled, and the analytical 
requirements for the samples will be developed based on the results of 
previous phases. 
resampled as required. 

Monitoring wells installed prior to Phase 111 will be 

14-3.5 ~drOlO@C h8eS-t 

0 All wells installed during Phase I11 will require a wellhead survey to 
obtain top of casing (TOC) elevations. 
made for all site monitoring wells and nearby surface water bodies. 
Horizontal and vertical hydraulic gradients will be determined. Aquifer 
testing will be performed, as required, to determine aquifer physical 
characteristics. On sites where contamination is found in the surficial 
zone during phases I and/or 11, the low permeability zone will be 
further characterized during Phase I11 and any subsequent phases. 
intended that soil sample results, lithologic logs, isopach maps, 
Permeability testing and aquifer testing will be utilized as required to 
determine the lateral extent and/or continuity of the low permeability 

Water level measurements will be 
& 

It is 

zone, as well as the degree to which hydraulic connection exists between 
the surficial zone and underlying main producing zone at each site. 

(14.3.6 Bngineering Survey 
A comprehensive engineering survey vi11 be conducted to accurately 
ideutify all new site sampling locations. All sampling and monitoring 
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vell locations v i l l  be identified both horizontally and vertically. 
addition, any improvements (such as pavement) vi11 be located. All 
engineering survey information vi11 be integrated vith the cxisting 
Phase I1 computer-aided design (CAD) base maps so that all updated, 
site-related information can be precisely and efficiently added to the 
base map. The survey draving vill be produced in mylar and blueline 
copies; the CAD file for the draving vi11 be kept on diskette.) 

In 

14.3.17) Air Sampling 
The need for formal air sampling during Phase I11 and theetechniques to 
be employed are dependent upon the findings of phases I and 11. 

14.4 Phase IV-Bxtent Delineation 
The following tasks, if required, will be performed as a continuation of 
the effort to delineate the extent of contamination: 

0 Soil sampling; 

o Shallow monitoring vell installation and development; 

! 

o Intermediate and deep monitoring well installation and 
development; 

o Groundwater sampling; 

o Eydrologic assessment; [and 

o BngineeringSurvey.1 

l4.(5] Field Quality Assurance/Oudlity Control 

14.[5].1 Documentation 
Field activities and sample management will entail certain strict 
documentation requirements as described in Section 7 of the GQAPP. 

14.[5].2 Field Quality Assurance/Quality Control Sampley 
Samples collected for laboratory analysis (both screening and non- , 
screening) during all phases of fieldwork will require the preparation 
of field OA/W samples as described in Section (11.11 of the GQAPP. The 
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estimated numbers of required field OA/OC samples for phases I and I1 
are shown in tables 14?l and 14-2. 

- 
14.[6] Decontamination and Waste Hanagemem Procedures 

14. [ 6) . 1 Decontamination Procedures 
All equipment decontamination procedures for sites 25 and 27 will be 
performed in accordance with Section 6.10 of the GQAPP. 

14.[6].2 Waste kmgement Procedures 
[All invmtigation-derircd vaste handling v i l l  be perforred in 
accocdrnce vith Scction 6.11 of the GWPP and =A's guidance for 
investigationderived vaste.) All water generated during monitoring 
well purging and development activities on sites 25 and 27 will be 
discharged onto the ground surface away from the well or will be 
containerized, labeled, and moved to a storage area on NAS Pensacola, as 
directed by the Navy. 

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

@ 

Other investigation-derived wastes, such as potentially contaminated 
clothing and disposable materials, will be containerized, labeled, and 
moved to a storage area on NAS Pensacola. 
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15- MBORATORY QUALITY A S S ~ ~ / Q U A L I T Y  CONTROL 

Laboratory QAIOC procedures are designed to ensure the accuracy, 
precision, completeness, representativeness, and comparability of all 
analytical data. 
GOAPP and GSHP. All phases of fieldwork will incorporate a different 
level of data quality and requisite laboratory QAIQC. 

discussed in detail in the GOAPP and GSHP. 

Laboratory QAIQC has been addressed both in the 

These levels are 
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16. GROUNDUAm HODELING 

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

The following two scenarios will be considered to assess 

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

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

E & E will use the two-dimensional analytical RANDOHWALK 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 previous phases of fieldwork. 

E & E will calculate flow 

E b E will utilize parameters 

To obtain a prediction of plume extent without remediation, E & 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 Q 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; FBIIWATER, a finite-element groundwater model; 
and FEHWASTE, a finite-element solute transport model. 

Other 
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As indicated in tables 14-2 and 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. 
samples in terms of parameters listed in tables 14-2 and 14-3, together 
with treatability tests, vi11 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. 

Characterization of 
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As part of the Remedial Activities Investigation, a baseline risk 
assessment will be conducted to determine the level of effort required 
in the FS for remedial actions. 
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 vhether or not remedial action is necessary and the 
justification for performing any remedial actions. 

The baseline risk assessment will 

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

@ 

The complexity of the site will determine the 
The 

The baseline risk assessment can be divided into four tasks: 
contaminant identification? exposure assessment, toxicity assessment, 
and risk characterization. 
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18.1 Cantarinant 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 
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.g., trichloroethylene to represent all volatiles) 

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

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

Identification of potential exposure pathways 

An exposure 

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

2) An environmental transport medium (e.g., air, groundwater, or 
biota) ; 

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

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

The purpose of this analysis is to provide decision makers with an 
understanding of both the current and potential future risks if no 
action is taken. Therefore, as part of this evaluation, a reasonable 
maximum exposure scenario should be developed to reflect the type(s) and 
extent(s) of exposures that could occur based on the expected future use 
of the site. 

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. e 
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18.3 Toxic5 ty Assessrent 
This step considers: (1) the types of adverse human or environmental 
effects associated wi th contaminant exposure; (2) the relationship 
between the magnitude of exposure(s) and the adverse effects; and (3) 
related uncertainties such as the evidence for a chemical’s potential 
carcinogenicity in humans. Typically, this process relies heavily on 
existing toxicity information and rarely involves the development of new 
data on toxicity or dose-response relationships. 

0 

18.4 Risk Characterization 
In the final stages of the baseline risk assessment, a characterization 
of the potentially adverse effects to human health or environment of 
each scenario derived is developed and summarized. 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. 
addition, the Integrated Risk Information System (IRIS) will be 
utilized. 

0 
In 

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

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

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

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

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

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

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

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

The 

It should be emphasized that all the tasks conducted as part of the 
baseline risk assessment will be performed on an interactive basis 
between the various disciplines required (e.g., hydrogeologists, 
chemists, and risk assessors), the Navy, and the reviewing 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 assessment. 
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19. W I B I U C T I  STUDY 

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

However, it is 

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

E & E will prepare a qualitative and quantitative 

0 

19.1 Screening of Applicable Remedial Technologies 
E 6 E will screen and develop applicable technologies for the 
remediation of any on-site contamination. 
applicable technologies, E & E will consider all ARARs, identify 
problems, and determine pathways of contamination using a receptor- 
oriented approach based on the threat to the public health, welfare, and 
the environment. In this summary, pathways will be outlined for each 
medium of concern. 
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 C E ' s  

engineering j udgmen t . 

In the process of screening 

E b E then will identify applicable remedial 
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19.2 Assessment of Applicable Reredial Technologies 
During the assessment process, E 6 E will consider the relative 
applicability of each technology. 
environmental, institutional, and public health impacts, and technical 
feasibility will be applied. 
technologies will be provided for each general response action. 
summary will include comments as appropriate concerning the reliability 
and implementability of the technology. 

In addition, criteria such as 

A discussion of the applicable 
The 

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

0 19.4 Development and Evaluation of Remedial Action Alternatives 
During the preceding task, remedial technologies will be assessed 
independently without considering potential advantages or disadvantages 
of technologies applied in combination. In this task, individual 
technologies will be assembled into remedial action alternatives for the 
site. 
criteria including technical feasibility, environmental and public 
health, institutional impacts, and comparative costs will be considered. 

During the assembly and evaluation of the action alternatives, 

19.5 
During this task, E & E will select a single remedial action alternative 
for the remediation of the site. 
preceding task will be compared using technical, environmental, and 
economic criteria. 
environmental effects, technical aspects, the extent to which 
alternatives comply with ARARs, community effects, and other factors. 

Selection of Reconended Remedial Action Alternatives 

The alternatives assembled during the 

E 6 E will consider present worth of total costs, 
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E 6 E will apply these evaluation criteria uniformly to each alternative 
along with any additional criteria that may result from the Navy project 
coordination. E & E will discuss the selection of the chosen 
alternative by means of a statement of the relative advantages of the 
alternative over the other alternatives considered. 

0 

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

Following the Phase I investigation, E 6 E will prepare a Phase I Data 
Report for each site. 
the findings of Phase I and provide recommendations for the Phase I1 
investigation; the Phase I interim report will not be a formal report. 
(In general, during the proposed multi-phase investigation process, 
formal reports will be generated only when little or no additional 
assessment work appears to be required.) 
report, the work plans for the Phase I1 work will be updated 
accordingly. 
is warranted, a formal [BI] report will be produced. Eowever, if the 
Phase 11 results indicate that additional investigation is required, the 
Phase If report will be produced as the Phase 11 Interim Data Report and 
will only briefly summarize the Phase I1 results and provide 
recommendations for the Phase I11 investigation. Thus, the Phase 11 
interim report will not be a formal document. 
the Phase I1 interim report, the work plans for the Phase I11 work will 
be updated. 
synthesized and presented in an ItI report. 

The purpose of this report is to summarize 

Following the Phase I interim 

If the results of Phase I1 indicate that no further action 

0 
Following production of 

[Once the Phase I11 vork is complete, all results will be 

In addition, folloving any treatability studies and FS vork, formal 
reports vi11 be produced for these efforts. 
detailed narratives associated with the respective tasks. 

These reports vi11 include 

For all reports, B & B vi11 prepare a 100% draft report for the Navy and 
Technical Reviw Committee (TRC) reviev. The TBC reviev comments will 
be incorporated into draft final reports vhicb will be resubmitted to 
the TRC for final approval. 
final if no further conents are received from the TRC.] 

The draft final report vi11 then become 

a 
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Each report will be written as an independent document, complete in its 
own right, and fully supportive of the conclusions that it contains. 
Where appropriate, public participation issues will be summarized, as 
will interim remedial measures necessary to protect against continued 
degradation of conditions at the site(s). Information used in analyses, 
but supplemental to the analytical results, will be provided in a series 
of appendices. 

@ 

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

. 
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21. RBVISION 

Periodic updating of all administrative documents (GOAPP, GSHP, GESP, 
GPHP, and work plans) will be necessary due to changes in site 
conditions and/or program conditions or requirements. The schedules 
shovn in the GPHP and GSHP indicate document revisions approximately 
every two months for the GOAPP, GSHP, GESP, and GPHP. 
be revised after each phase of fieldwork, with phases 111 and TV, if 
required, fully developed after Phase I1 with separate cost estimations. 
Revised documents will undergo the same review process (e.g., Navy and 
TRC) as the original documents. 

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

This process includes preparation of biweekly project 

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

Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules for phases 
I, 11, 111, and IV, respectively. Given that the scopes of work for 
Phase I1 and beyond are dependent on the results of the preceding 
phases, the project schedules for phases 11, 111, and IV are tentative. 
In addition, the length of time between phases is subject to the 
schedule in the Federal Facilities Agreement Site Hanagement Plan (FFA 
SHP). The schedule in the FFA SHP will be updated yearly. 
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Docombor 1992 

I Prolirinary (lo analytical [ 1 
data available) 

Hodorato [ 1 
Unknovn I 1 

Modorat. [ 1 
Unknovn I 1 

Nodorat. [ 1 
Unknown I 1 

1 X 1 Sludga 

Fla.lublo/ [ 1 
Iqnitabla 

~rploriv. [ x 1 

Volatil. I x 1 Cor roaivo 

R.activ. I I Carcinogan 

I 1 Aeutaly 1 x 1  
Toxic 

I X l  Radioactiva. I X I 

Othor : 

Phyaical Ilasarda: 

Ovorboad [ x 1 Confined* [ 1 Bolow [ 1 Tripnall [ X I  

Ouacturo [ X 1 Burn I 1 Cut I X 1 Splaah [ X I  

. spat. Orado 

mi80 1 x 1  Otbor: Xolicoptor dobrir locatod in compound 1998. Vohicular traffic. noat 

rtroaa. Cold atross. 

*noquitom completion of  additional form and spacial approval from tho Corporato Uoalth/Satoty group. Contact 
u c  or m. 



sit. Ristory/D.scription and Unusual Ioaturms (som Sampling Plan for dmtailod dmscription): 

drum containing rsdioactivm vast. brokm opon on the concrmto pavod aroa oast of Building 780. 

rmportodly cloanod up. Tho exact locstion of tho spill is not knovn. 

radium-226 contamination. 

In 1978, a eorrodod 

Tho spill was 

Phaso I groundvator samplos oxhibitod 

Phaso I soil samplms oxhibitad PCB contamination in an arm8 mast of Building 7 8 0 .  

Locations of Chmmicals/Wastos: 

of and rdjacont to Buildinq 780.  

g8timt.d V o l u n  of Chomicalr/Wastos: 25 gallons o f  radioactivo vast. from thm radiua paint stripping 

Tho mract location is not knovn but is rmportodly on thm p8vmd area mast 

Rout. 
of mpomor. 

Inh, Ing, Con. 

Inh, Ing, Con. 

Inh, Ing, Con. 

Inh, Ing, Con. 

oporations. 

m t m  Odor Odor 
-0- mrmmbold Domcriptioa 

Cor rosivo 0.3 - 1 Acrid 

Drowsinoss, Ilmad 7.5 - 200 ppm llubbinq Alcohol 

Dirrinoss, Hausma 4.68 ppm Sv0.t 

Skin Irritant N/A H/A 

Sit. Curtoatly in opotation Pas: f X 1 no: [ 1 

~ 

Rout* 
of mpomat. 

Inh, Lag 

e. MXABDXVUIATI~ 

List Easards by Task ( i . o . ,  drum sampling, drilling, otc.) and numbor tho.. (Task nwbmrs aro cross-rmforoncod 
in Soction D) 

Physical Hasard Evaluation: 

1) Soil saglinq - Porsonal contamination, ovarhoad, noiso, automobilos 
2) Maitorfag -11 installation - Ovorhoad, noism, autolobilos 
3) Grounduator saglinq - Splash, porsonal contamination, automobilos 
4 )  Docontmmination procoduros - Solvontr, scid solutions 
5 )  ?hysical rurvoys - slips, t r ips ,  fall., automobilos 

aydroloqic assossrnt - Splash, porsonal contamination, auto~obilos 

~ ~ ~ - _ _ _ _ _ ~ ~  

-to 3pr of 
Sympton ..lf-Lif. Radiation 

Wausoa, Vomit 1,620 yoars Alpha, Gamma 

Chomical Hasard Evaluation: 

caqorrd - 
nitric k i d  2 9 9 .  

Isopropyl Alcohol 440 ppm 

Bmnsmno 1.0 ppm 

PCB 0.001 Bq/m 3 

loto: Corplotm and attach a nas&rd Evaluation Shmot for u j o r  knovn contaminant. 



0. 

Sit. Control: Attach u p ,  uao back of thia pago, or skotch of site ahowing hot sono, contamination 

Contrrill.pt of t n t o m t  

Volatilo Organics 

mdiation-Soil 

txplosivo Qoama 

roduction, 

Typo of s-lo mitor ing  ?requonw of 
tarom, porsaul) m i p r r r t  -1finq 

Continuoua hroa OVA 

Arm. G a n a  scintill survey 

A r m  02/Cxp10simoter Continuous 

aono, otc. 

Pariwtar idontifiod? [ 1 Sit. aocurod? t 1  

work Araaa Doaignatod? I 1 Sono(.) of Contarinmtion Idantifimd? I 1 

Pmraonnol Protoction (TLD badgaa raquirod for all fiold porsonnml): 

Antieipatod k o a 1  of Protoction ICroaa-roferonco taak numbers to Section C):  

e 

a 

IlOdification8: Wbditiod lmvol D with tyvak, nooprono glovoa and boots, aafoty glaasoa, APR mvailablo whon 

upqrado to lor01 C i s  noeoaaary boaod on qana acintillation dmtoctor with 2" NaI probo. Tasks 3 and 6 will bo 

dono in aaranox covmralla. 

Action Lovola tor Bva~ation o f  Work Lon0 Ponding Roamemamant of Condition.: 

0 k v o l  D: 

0 kvol c: 

0 kV.1 B: 

0 k v o l  A: 

0 
pfrticulatoa >- m g / ~  , othor 
0 
bhathing son.) >I ppr, particulatoa >- r9/r , othor 

0 
b h h i n g  sono) >5 ppr, particulatoa >- w/r , othor 

0 
,300 ppm, partfculatoa >- r 9 / ~  , othor 

<19.51 or >251, oxplofiva mtroaphara ,101 UL, organic vapora abovo background lovala, 

<lY.51 or >258, oxploaive atroaphoro >251 UL3tCaliforaia-201), uaknoun organic vapor (in 

<19.58 or >258, axploaivo atlosphorm >251 UL3(California-201), unknown organic vapors (in 

<19.51 or >251, oxploaivo atroaphoro >251 U L  (California-ZO%), unknown organic vapors 

Air llonitoring (daily calibration unloaa othorwiao notmd): 

maitor for radioactivm contamination, wipe. rmronitor, rinso with wator or dotorgoat and wator, if nocmasary, 

until no radiatioa eontarination poraiata. BOTE: 

wait.. Alcoaox + tap wator wash, tap wator rinao, two iaopropanol rinaoa, organic-frmo wator rinso and air 

dry. 

tion tin.. aftor tho tap water rinao tollowod by anothor tap watar rinao, two iaopropanol rinaos, and air dry. 

Ivory offort will bo u d o  to prmvont gonoration of rixod 

Toflon irplounta uamd for tho colloction of aarp1.s for ntala analyaoa will havm a 108 nitric acid aolu- 



Poraonnal Docon Protocol: 

will bo doublo-baqqod and drurnd for diapoaal. 

eo~plotion of .ash day’. fioldwrk. 

boot and 9lOVa waah - Nconox + tap water waah with cloan wator rinao. Expondablas 

?iold ~oraonnol will tako a hygionic ahowor off aita, tollowinq 

k c o n  Solution llonitorinq Procoduroa, if Applicablo: 

\nll-vantilatod 8r.a upvind of tho aarpling xono. 

Spocial lit. aquipmnt, racilitior, or Procoduroa (Sanitary Cacilitios and Lighting 

Docontarination activitioa will ba porforrod in a 

m8t JhOt 29 m 1910.120): 

Site -try Procoduros and Spacial Conaidarationa: 

f~oldwrk activitiom. Poraonnol will asorciao caution i n  tho vicinity of naarbp roadwaya. If abovo backqround 

radiation lovalm aro ancountorod, toar rombora will ovacuato tho s8rplinq aroa and contact tho corporato hoalth 

phyaica qroup to roamsoam tho aito. 

Work Liritationa ( t i r  of day. mathor conditiona, otc.) and Hoat/Cold Strasa Roquironnta: N l  fioldwork 

L L L1a “buddy ayator’ will ba arployod at a11 tima during 

activitioa will bo porforrd duriaq dayliqht hour.. 

and raplaca iluids. Cooling voats n y  bo uaod to provont hoat stroaa. 

Tear n ~ b o r s  will broak aa noodad to provant haat atross 

O.nora1 Spill Control, i f  applie8blo: lf/A 

0 
1nvoatiqation-D.rivod Natorial Diapoaat ( i .~.~ orpandablor, docon wait., cutting.): All fioldwrk wasto 

rtorLala will bo doublo baqqod, d-d, labolod, and tranaportad to doaiqnatod location for final diaposal by 

tbo navy. 

Sa~plo Handling ?rocoduroa Iacludinq Protoctivo Itoar: Durinq a11 handling of aarploa, all fiold toar r l b o r a  

will mar aurqical qlovoa. Ooqqlaa will bo w r n  during aarplo proaorvation with acid.. 

T0.D IC.DbOK* Roap~nsibility 

To bo dotorrinod. Toam Laador 

Sit. Safaty Officar/SaDplar 



e 

0 

E. POIOPMmmnaaTxa 

(us. supplo~ontal shoots, if nocossaryl 

mcBL- 

(Obtrin 8 local talophono book tram your hotol, i f  porriblo) 

hbuluaca: On base: (904) 452413B: Off bar.: 911 

norpit81 t..rgoncy Room: 

?light) 

mison Control Contor: 

Polico (includo lOC81, county shoritf, st8to): 911 

lUS Dispans8ry - Building 3600: (909) 452-2733: Baptist Hospital: (904) 434-4Bll (Lit. 

?it. Dopartnnt: 911 

Airport: 

U.S. Comt Guard: Lwrqoncy: (904) 4134178: Gonoral Info-tion: (904) 4534282 

L 8 b o t . t O r y :  L k Z ASC: (716) 6314360 

?od. Cxprosm: (BOO) 23B-5355 

Cliont Contact: 

lit. contact: ~onsacola mviroamoatal Coordin8tor, Ron Jognor: (904) 4124S15 

U.S. navy Southorn Division, Eaqinoor-In-Charqo, Suranno D. S8nborn: (803)  743-0574 

s m  munmcm 
Sit. brqoncy rvacu8tion Uarm nothod: 

W8t.r Supply Sourco: On sit. 

U/A 

Tolaphano Location, ltumbor: To bo dotodnod on sit. 

Collular Phon., if available: To bo dotorminod on sit. 

R d i 0 :  

Mhor: On-sit. uarohouso nu8b.r to bo dotorminod 

1. 

2. 

3.  

4. 

-- 
Dr. Raymond Xarbison (Univ. of ?lorib.) ................. (501) 221-0461 or (904) 462-3277, 32Bl 

AhChU., ?lorid8 (501) 3704263 (24 hours) 

Ecology and Lnviroannt, Inc., Safoty Diroctor 
Paul Jonuiro ........................................... (716) 684-BO60 (offico) 

(716) 655-1260 (homo) 

Rogional Safoty Coordinator - Sybil Souchurch............ (904) 877-1978 (offie. 
(904) 878-2336 (homo) 

Rogional Oftico RUna90r - Rick Rudy ..................... (904) 877-1978 (offico 
(904) 893-7245 (horn.) 



1. Tvonty-four hour ansvoring sorvico: (501) 3704163 

What t o  roport: 

- stat.: " th i s  is an owrgoncy.. 
e 

- flour nam, rogion, and sit.. 

- Tolopbono numbor t o  roach you. 

- Your location.  

- I- of p.rsm i n j u r ~ d  0; O X ~ O S . ~ .  

- llatuto of onrqoncy. 

- Action takon. 

2. A toxicologis t ,  ( D r s .  Raymond Earbison or aSSOCf8tO) v f l l  contact  you. Ropoat tho infornation givon t o  tho 
ansmrinq soroico. 

3. I f  a toxicologis t  doom not roturn your c a l l  within 15 r inu tos ,  c a l l  tho following porsons in ordor u n t i l  
contact  is mad.: 

a. 24 hour botllw - (716) 6044940 
b. Corporato Safoty Diroctor - Paul J o n u i r o  - horn # (716) 6S5-1260 
e. Ammiatant C o w .  Sagoty Officor - Stovwn Shorun  - how # 1716) 688-0084 

(m: ? i d d  TUB mut Ba .a9to(s) h i o r  t o  atart of Umrkl 

Diroctions t o  hospi ta l  f includo u p )  from Sit. IS 

.Iu Disponsmry - ?ollov ?arrar Road mst t o  Murray Road. 

t o  Iloffott Road. Turn r iqh t  onto Iloffwtt Road and follow it vost t o  ?ishor St root .  Turn l o f t  onto ?ish.; 

Stroot.  

locatod on Tumor Stroot in Duildinq 3600. 

Baptist 8ompital - Tako Duncan Road (Navy Dlvd.) north t o  ox i t  tho bas.. Navy Blvd. b o c o r s  Bwll 98 and C U ~ V O S  

t o  tho .art. ?ollow Navy Blvd./lfuy . 98 oast  approx. 3 m f  t o  Paco Blvd. Turn l o f t  (nor th)  on Paco Dlvd. and 

procood approx. 1 mi t o  C0rvant.s S t .  (Ilvy. 9 0 ) .  Turn r igh t  on C.rvantospvy. 90 and fo l lov  t h i s  road for  about 

8 blocks and tu rn  l o f t  (nor th)  onto C s t roo t .  Tho hospi ta l  is about 6 blocks north on tho l o f t .  

Turn l o f t  onto Murray Road. Follow Murray Road south 
e 

?ollov ?ishot St root  8outh t o  Tumor Stroot:  turn  r iqht  onto Turnor Stroot.  Tho 1us Dispensary is 

Lrrgwncy Cgross Rout00 t o  Got Off-Sit0 Smrgoncy .gross routos vi11 bo locatod if onrqoncy o x i t  routom b o s o n  

blockod by construction,  otc.  
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02/EXPWSIXCTfiR W/CAL. KIT X SCRUB muswcs X 

PHOTOVAC TIP ~ S S V R I Z C D  SPRAYER X 
1 

Qhl (Probo 1 0 . 2  oV I X D-GCHT (Typo I 
I I 

I 

lC1LTER PAPER 

PIRSOWAL S r n L L K ;  wllo SUPPLIES 

I 

1 



--- Io0 . HIS- (coat.) NO. I I 
TOOL KIT X 

HYDRAULIC JACK 

I II I I 

I II 1 - 1  
I Battery I II I 1  

110 JIISc:a.LAIIS01JS CCoat. ) 
I I 

• -

LUG WIlDCB 

'l'OW CHAlII 

VAl CBlClt 0U'l' 

Ga. 

ou 

II 
Winel.hi.lel ••• h 

'fir. Pr ••• ur. 

SU .. DG -au...-r 
aSCD I: .... C DII COOLS .. X 

pl'fCIID PVJIII PAIII'l' CAlIS WID LIDS, 7 CLIPS IACII 

IU.'.IOII'I 'fAPI: VDJaCULl'l'l: X 

• 100 FIBI:IGLASI 'fAP. IBIPPIIIG LUlLS X 

300 IInOK .0 .. DO'l' LUELI: "DAIfG •• " 

BloOR 1'fU1IG "UP" 

IURVIYIIIG FLAGS "IllS IDE COIl'l'AIRR COMPLIES ... " 
FILII "1IA&loItD G.oup" 

.. IlL ~ S'l'ItAPPIItG 'fAPE X 

BUIIG 1fIlDCB BO'l"l'LS LUELS X 

lOlL AUGn ItAGGIIS X 

PIa CUI'l'ODY SEALS X 

SIIOVEL CBAIII--oF-CUI'l'ODY FO .... X 

c:ATALn'IC HIA'l'I:R FEDERAL EXPRESS ro .... X 

p.oPAIII GAS CLEAR PACKING TAPE X 

BAIRR'l'APE 

IURVIYIIIG JII:'l'n I'1'Ia 

CHAlIIIIIG PIIII • aIlIG 

'fABLSS 

VlADD IlADIO 

BIIIOCULAIlS 

• JIAGAPIIOD 

IRASPluaIOOO:'fO.IO:l 



ocoloqy and oavironnnt,  inc. 

O.-SITK S A I K T X  N L K T X ~ O  

TDD/Pan Pro joct 

mt. 

Addross 

Tim Job No. 

, bpocitic Location 
Typo of Work 

8JwKTr =?ICs - 0 T m  

U a r  Printod 

Protoctivo Clothinqflquipnat 

Cbomical nanards 

Radiation naaardm 

Phyaical Rasardr 

L.*rqoncy Procoduroa 

noapital/clinic Tolophono 

nospital Addross 

bp.ci.1 Lquipnnt 

Othor 

Sipnature 

Chocklint 

1. Snrqoasy in t  orution roviomd? 
1. Rout. to noarost bospital drivon? and its location known to a11 toam morbora? 
3. 

bating aha11 k attondod by a11 porsomml uho rill bo rorkioq within tbo oxclrmio~ acoa. 
-to moot- will bo hold uhon mito tmk. m o r  coaditiou c h g r .  

and mad. familiar to a11 toam nrbors? 

Sit. aafoty plan roadily a v a i l a b l o m t s  location known to all toar wrbors? 

Dmily iaforul - 
(Expand on back of shsot i f  nocoraaryl 

meting Conductod by: 
(Print ) (Siqnaturo) 

tiit. baioty coordinator) (Toam k a d o r )  s33 

~lAIP)m(6000:20100:1 



I 522 

e ocoloqy and onvironnnt, ins. 

S I T E  S A F X T T  P L A W  

I Vormion 988 t 

A. 

Projoct Titlor sit. 27 - Radium Dial Shop Sowor Projoet lo.: VR8000 

TDD/?an No. : 

?rojoet IUnagor: John Barkad810 Projoct Dir.: Oorrp Oallaqhor 

location(s): 

Proparod by: Joo tuqitt Dato Proparod: 3/20/92 

Approval by: s b i l  Hovehurch Dato Approvod: 3/26/92 

Sit. Iafety Otficor Reviow: 

Scop~flbjoctiv~ of Work: 

groundvator sampling, phy sical murvoys, and hydrologic amsoss~ont 

Propomod Dato of tiold Activities: 

?oun&tion of Building 709 8nd sowor liao connocting to ~alrbolo I[-7 

Dato Reviocnd: 

Piold activitiom will includo moil marpling, porunont monitorinq woll installation, 

Docombor 1992 

background Info: coBp1.t.: I x I 

Doeunntation/S-ry: 

Ovorall Chorical Ia8rrd: 

0 ovorall Physical nasard 

~roliminary (NO analytical I 1 
data available) 

?lanablo/ 1 X 1 
fgnitablo 

Volatilo 1 X 1 Corrosivo I 1 Acutoly I 1  
Toxic 

trplosiv. I x 1 ' Reactivo I 1 Carcinogen [ X 1 Radioactive* I X 1 

othor: 

Physical nasards: 

Ovorhoad I X 1 Confined. t 1 Dolow t X 1 Trip/lall 1 x 1  

Puncturo 1 X 1 burn [ 1 Cut I X 1 Splash 1 x 1  

Spc. Orad. 

aois. 1 x 1  Othor: Vehicular traffic in mito aroa. Xoat/cold rtross. 

.Il.quirom completion of additional form and spocial approval from tho Corporato Realth/Safoty group. Contact 
U C  or nQ. 



Sit. Hiatory/Doacription and muaual ?oaturos (So0 Sampling Plan for dotailod doreription): 

atout. 
c#porod =km= O f  mm8UrO 

Nitric Acid 2 PP= Inh, Zag, Con 

Iaopropyl Alcohol 440 ppa Inh, Zn9, Con 

nonr.no 1 Pp1 Inh, Ing, Con 

Ilydrogon Cyanido 1.1 ppm Inh 

Building 709 was uaod to rowork radiu8 dial.. 

to b. radioactively contaminatod. It waa capped with concroto and loft in plasm. Phaao I soil samploa 

colloctod aouth of tho Building 709 foundation oxhibitod olovatod concontrationa of radium-226, chromium, and 

load. 

TRpIla, WCa.  PAR., and phonola. Phaao I groundvator samples oxhibitod olovatod concontrations of motals 

(arsonic, chromium, and load), radiul-226, TIIPHa, total xylonoa, phonola, and 1,l-dichloroothano. 

Tho building was diamantlod in 1976, and tho drain pip. waa found 

so i l  aamploa colloctod in tho aroa of tho formor carburotor ahop oxhibitad olovatod radiu-226, motala, 

&cations of cJwricalr/Waatom: mdioactivo contaminanta havo boon found in drain pip. adjacont to unho lo  

Acute Odor oQr 
-to= Tbmshold D.8criptioa 

Co r roaivo 0.3 - 1 ppm Acrid 

Drowainosa, Hoad 7.5 - 200 ppm Rubbing Alcohol 

birrinoas, nausea 4.68 ppm Sttoot aromatic 

Woak, Hoad 0.00027 ppm nittor almond 

Estimtod Volum of Chomicah/waStO8: 

with radium waa durpod down tho drains in Building 709. 

&P soximato1~ 1,500 gallona par yoar of cloaning solution conta8inatod 

Sit. Currontly in Oporation Po.: I I no: 1 x 1 

Aramnic 

Ch r orium 

Lead 

e. ~ S A D D C V ~ O .  

List nasarda by Task fi.o., drum aamplinq, drilling, otc.) and nurbor tho.. (Task nrubora aro crorm-rofotoncod 
in section D) 

PhySiC81 Uasard EV.lu.tiOn: 

1) Soil aamplinq - Poraonal contamination, ovorhoad, noiao, automobiloa 
2)  lloaitotbq -11 in8tallatiOn - OV.rhoad, 80i.0, autornbil~s 

3) Orouadvator rampling - Splaah, poraonal contamination, automobiloa 
4 )  Docontarination proeoduros - Soloonta, acid aolutiona 
5 )  Phyaical aurvoya - Slip., tripa, falla, automobiloa 

61 nydroloqic assoammont - Splash, poraonal contamination, auto~obiloa 
ChODiCal R8Sard Pvaluation: 

~ ~~ 

0.010 mg/m ~ n h ,  In9, con Hoad, Dizzinoas A/A W A  

1 B9/m Inh. In9, Con Wauaoa. ?over ./A W A  3 

0.050 q /a3 Xnh, xn9, Con mad,  V o a f t  n/A N/A 

I Phonols I Xnh, In9, Con I Vomit, Diarrhoa I 0.05 ppm I Suoot, punqont1 



D. 8 k S A F S T Y - W  

Sit. Control: Attach UP, US. back of this pago, or skotch of mito shoving hot tone, contamination roduction, 

Co8-t of Interest 

Volatilo Organics 

Radiation 

EXplOSfVO 0AS.S 

. .  - -  
tono ,  ote. 

Porintor identifiod? 1 1 Sit. socurod? 

Type of amql. m i t o r i n g  ?requoacy of 

Aroa OVA Continuous 

Aroa Gamma Scin. w/2- Continuous 

(mea, personal) upipwnt ..slbe 

WaI probo 

Aroe Ot/txplosimotor Continuous 

work A r m s  Dorignatod? I 1 tono(s) of Contamination Idontffiod? [ 1 

Porsonnol Protoction (TLD badgos roquirod for all fiold porsonnoll: 

Anticipated kvol of Protoction (Cross-rotoronco task numbors to Soction C l :  

(Expand i f  nocossary) 

Hoditications: noditiod lovol D with tyvok, neoprone glovos and boots, safety glassos, APR available whoa 

upqrado to lovol C is necessary basod on pan. scintillator. Tasks 3 and 6 vi11 bo porfornd in Satanox. 

Action kvols for Evacuation of Work Sono Ponding Roassessnnt of Conditions: 

0 LO-1 D: 0 
pfrticulatos >- mg/8 , 0th.~ 

bsoathing tone) >I ppm, P8ttiCUhtOS >- 8q/8 e othor 

O2 <19.58 or >258, explosive atmosphoro >25% LEL (California-2081, unknown organic vapors (in 
broatbinq ton01 >5 ppm. particulates >- n9/m3, other 

<19.58 or >258, OXplOfiVO at80Sph.r. ,108 LtL8 OCganfC Vapors above b~ckgtound 1 0 ~ 0 1 s ~  

o &vel C: 0 <19.58 or >258, explosivo atmosphoro >25* LCL3~Calitornia-2011, unknown organic vapor (in 

o kvol 1: 

o kvol A: 0 <19.58 or >2S8, oxplosivo ataosphoro >25% LCL (California-2081, unknown organic vapors 
,300 ppm, paCtiCUlatOS >- mq/B , 0th.~ 

A i r  llonitoring (daily calibration unloss othorviso notod): 

kcontamination solutions and Procoduros for Equipment, Sampling Goar, otc.: 

konitor for radioactivo contamination. wipe, romonitor, tinso with vator or dotorqont, if nocossary, until no 

r8diatfon contamination persists. 

Alconox + tsp water w8sh, tap wator t h S o ,  two isopropanol rinSOS, organic-fro. vator tins., and a i r  dry. 

Toflon implomonts usod for tho colloetion of samples for ntals analysos will havo a 108 nitric acid solution 

rinso aftor tho tap vator rinso followod by anothor tap vator rinse, tvo isopropanol rinsos, and air dry. 

IUASP1U118000:TOI~O:2 

Mote: Evory offort will be mado not to gonorate mixod waste. 



Porsonn.1 Docon Protocol: 

vi11 bo doublo-baqqod and drummod for diaposal. 

eomplotion of oach day's tioldvork. 

Boot and qlovo vaah - Alconox + tap vator vash vith cloan vator rinio. Expondablos 

Tiold porsonnol vill tako a hyqionie shouor 02f sit., follovinq 

Docon solution llonitorinq Pro~oduros, if Applicablo: 

-11-vontilatod aroa upvind of the samplinq con.. 

spocialdito tquipnnt, ?acilitioa, or Procoduros (Sanitsty Tacilitioa and Liqhtinq 
Hurt M o t  29 CPR 1910.120): 

Docontamination activftios vi11 bo potformod in a 

Ifto Entry ~rocoduroa and Spoeial Considorationa: 

fioldwrk activitioa. If abovo background 

radiation lovols aro on~ountorod, toam me-ra vill ovacuato tho samplinq m o a  and contact tho corporato hoalth 

pbysica qroup to roaasoaa tho aito. 

work Limitations ( t i n  of day, mathor conditions, otc.) and Iloat/Cold Sttoas Roquirornta: 

activitioa vi11 bo Wrforwd durinq daylight houra. 

and roplaco fluids. 

t & E's "buddy systom" vi11 bo omployod at a11 timoa during 

Poraonnol vill oxorciso caution in tho vicinity 02 noarby roadvaya. 

All fioldwrk 

TO.. morkrs will broak aa noodod to provont hoat sttoss 

Coolinq vosts NY bo uaod to provont hoat stroas. 

Oonaral Spill Control, i f  applicablo: W A  

Invoatiqation-Dorivod )(.torial Diaposal ti..., oxpondablos, docon waato, cuttinqa): 

matorials vill bo doublo baqqod, drurwd, labolod. and traasportod to doaignatod location for final dispoaal by 

All fioldwrk vasto 

Samplo Handling Procoduroa Including Protoctivo War: During all handlinq of samploa, all fiold toam w r k r s  

vill m a r  aurgical qlovos. Qoqqloa vill bo vorn durinq aamplo prosorvation vith acids. 

Toam !tombor* Rosponsibilit~ 

To  bo dotorminod. Tmar Loador 

Sit. Safoty Officor/Samplor 

Gooloqiat/Samplor 

Samplor 

*All ontrioa into oxcluaion gono roquiro buddy Systom US.. All L & E 2iold ataff participate in modical 
mnitorinq program and havo complotod applicablo training por 29 CTR 1910.120. 
r o t a  roquirornts of 29 C?R 1910.134, and AHPI 200.2 (19001. 

Roapiratory protoctioa proqram 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a 



1. ~mcxlrraurnzrorr  

(Us. supplomntal .hoots, if nocoasaty) 

I D c I I l . ~ u s  

(obtain a local tolophona book from your hotal, i f  poaaiblo) 

A.bulanco: On baa.: (904) 452-4138: O f f  bas.: 911 

norpita1 Cwrqoncy ROOD: IUS Dispensary - building 3600: 0 0 4 )  412-2733: naptist nospital: (9041 434-1811 ( ~ i f o  

Fliqht I 

Poiaon Control Contor: 

Polk0 (include local, COWlty BhOtif f Stat0 1 : 9x1 

Airport: 

U.S. coaat Guard: t~orqoneg: (904) 4S3-8178:  ono oral Inforution: (904) 4 1 3 4 2 8 2  

Laboratory: 0 L t M C :  (716) 631-0360 

Fod. Expross: (800)  23bS355 

Cliont Contact: U.S .  navy Southorn Division, Enpinoor-In-Chargo, Surann. D. fanborn: (803)  743-0574 

Sit. Contact: IUJ Ponaacola Cnvironwntal Coordinator. Ron Joynor: (904) 4524515 

Sit. Cwrqoncy Evacuation Alarm Hothod: 

Wator Supply sourco: on nit. 

Tolophono Location, lhmbor: To bo dotorminod on sit. 

Collular Phon., i f  available: To bo dotorminod on aito 

Radio : 

Othor: On-sit. uarohouso numbor to bo &totrin*d 

M/A 

mI1M CamTACm 

1. Dr. Raymond narbison Ipniv. of Florida) ................. (501) 221-0465 or (904) 462-3277, 3281 
Alachua, ?lorid. (501) 370-8263 ( 2 4  hours) 

2. Ecology and Cnvironrnnt, Inc.. Safoty Diroctor 
Paul Joauiro ........................................... (716) 6a4-0060 (offie.)  

(716) 655-1260 (homo) 

3. Roqional Safoty Coordinator - Sybil Nowchurch............ (904) 877-1978 (offie.) 
(904) 878-2336 (homo) 

4 .  Roqional Offico hnaqor - Rick Rudy ..................... (904) 877-1978 (cfficol 
(904) 893-7245 (homo) 



- BmLImS 

1. Twnty-four hour anaworinq aorvico: (501) 370-8263 

What t o  roport: 
- - Stat.: "thia ia an omorgoncy." 

- Your nam. rogion, and a i to .  

- hlophono nurbor t o  roach you. 

- Your location.  

- 
- I a tu ro  of m r g o n s y .  

- Action takon. 

Ian of porson injurod or oxpoaod. 

2 .  A toxicolopis t ,  (Dra. Rayaond tlarbiaon or aaiocia to l  w i l l  contact  you. 
msworinq amrvico. 

Ropoat tho  information givon t o  tho 

3. I f  a t o r i co log ia t  dooa not roturn your c a l l  within 15  r inutoa ,  c a l l  tho following poraona i n  ordar u n t i l  
contact  ia r d o :  

a. 24 brr Lotlirw - (716) 684-0910 
b. Corporato safoty  Diroctor - Paul Jonmairo - hoao # (716) 655-1260 
c .  Amaiatant Corp. Safoty Ofticor - Stovon s h o r u n  - homo 0 (716) 688-0084 

(.on: riold ku m a t  Routo(8) mior t o  Stmrt of m r k )  

Diroctiona t o  hoagi ta l  (includo u p )  from Sit. 11 

w Di.p.u m r y  - ?ollow ?arrar  Road m a t  t o  Hurray Road. 

t o  Iloffott Road. Turn r i g h t  onto Hoffott  Road and follow it wort t o  ?ishot Stroot .  

Stroot.  

locatod on Turnor Stroot  i n  Buildinq 3600. 

8mpti.t B08piit.l - Taka Duncan Road (Navy  Blvd.) north t o  o r i t  tho baa.. navy Blvd. bocomoa IWX 98 and eurvoa 

t o  tbo oaat .  ?o l lo r  Navy Blvd./Ituy . 98 oaat approx. 3 mi t o  PacO Blvd. Turn l o f t  (no r th )  on Paco Blvd. and 

procood approx. 1 mi t o  Corvantoa S t .  ( H w y .  9 0 ) .  Turn r ight  on Corvantoa/tlvy. 90 and follow t h i s  road for  about 

8 blocka and tu rn  l o f t  ( ao r th )  onto t at root .  Tho hoapital  i a  about 6 blocka north on tho l o f t .  

Turn l o f t  onto Murray Road. Pollow Hurray Road aouth 

Turn lwft  onto r iahot  

?allow ?iahor Stroot  aouth t o  Turnor Stroot.  Turn rfpht l o f t  on Turnor St root .  Tho Ius Diaponaacy is 

Enrgency Igroaa Routoa t o  Got Off-Sit0 tnrgoncy ogroaa routoa will bo locatod i f  omorqoncy ox i t  routoa bocon 

blockod by conatruction,  otc.  
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Lovol A NO. Lovol B - - 
SCBA SCM 

S?ARE AIR TAI@KS SPABE AIR TANXS 

I 

NO * 

I 1 

I I 

[lluP1u118000:T0480:2 

• F. IIQVXftIIDft amaa.xn 

-
Level Level. . -

SCIIA SCBA 

-
S.AU 'fAIIU SPAIlI TAnS 

DCAl'SULl.'fIlIG SUIT ('l'ype ) PIlO'1'EC'l'IVE COVEIALL ('l'ype ) 

SvaGlCAL GLOVES IlAIB SUI'f 

HOPItDE SMm 800'1'S BU'l'YL APllOB 

BOO!'IES SUltGlCAL GLOVES 

GLOVES ('J'ype , GLOVES ('l'ype , 
OU'l'Ba woo GLOVES OU'l'Ea woo GLOVES 

IIAIU) HAT HOPUIU: SArm IOO'1'S 

CASCADE S'fSTr:JI IOO'1'Jr:S 

5-MIlIV'l'r: ESCAPI COOLIRG VEST RAIlD HA'1' WI'l'H FACZ SHIELD 

CASCADE S'fS'1'ZK 

IIMIFOLD SYSTr:JI 

Le.el C Level D 

• VL'l'ItA-'1'WIB USPIItA'1'OIl UL'l'aA-'1'WIB USPIItA'1'Oa (Available) X 

POIfI1l AIa PUIlInIlIG USPIItA'l'Oa CAa'l'aIDGES ('l'ype MC-H ) 

CM'l'ItIDGIS ('J'ype , 5-MIRVTE ESCAPE MASK (A.ailable) 

5-MIlIV'l'r: aSCAPI MASK PIlO'l'ZC'l'IVE Covr:aALL ('l'ype !Ink ) X 

PIlO'l'BC'1'IVI COVDtALL ('J'ype ) ItAIB SUI'1' 

IlAIB SUI'1' HOPllZRr: SArm BOBDS 

BU'l'YL ,...OB 8OO'1'Jr:S X 

SuaoICAL GLOVES woaK GLOVES 

GLOVES ('J'ype , RAIlD 1IA'1' WI'l'H FACE SHJr:LD X 

OU'l'D WOO GLOVES SArE'1'Y GLASSES X 

HOPllZRr: SAP'm IOO'1'S 

JIAIU) HAT WI'l'H FAa SHJr:LD 

BOO!'IES 

IIAIlDIIAT 

• i 

I"'PIUH'OOO:TOf.O:2 



WASH TUBS X 

THERMAL DEIORBZR BUCKETS X 
I 

0 2 / n P ~ I M E T E E t  W/CAL. KIT X 

PHorovAc T I P  

SCRUB BRUSHES X 

PRESSURIZED SPRAYER X 
1 

Blhl (Probo 10.2 oV ) X DETERGENT (Typo 1 
I I 

m1st rpuxonnrr I 
PCluOIIAL SAllPLIlKI P v l D l  

-a opor- 

DOcunnrrA1IOI) ?Om 

PORTABLE M- 

ScALtR/RATEnZTrn 

H a 1  Probo  
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OH lido Windov P r o h  

I 

T U S H  CAWS 

M S K I N G  TAPE X 

I II 
1 

I I 
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SaOpIL 

CATALYTIC HEATER 

I 1 1  PAIn? CANS WIm LIDS, 7 CLIPS ma I I 

~ ~~ 

C~AIU-OF-CUSTODY row X 

FEDERAL EXPRESS I0R)IS X 

DOT WEw: "DAmcR- 

"UP- 
I 

I 
~ ~~ 

?ILH "IUZAILD GROUP" 

-EL bAluow STRAPPING TAPE X 
I I 

I 
I I I  I 

SOIL A W t l  I W I E S  I X I 
I PICK I 1 1  CUSTODY S w I d  
I I 

- 

CLEAR PACKING TAPE X 

I I 

I II I 1  
I I I  I 

I II I 1 



ecology and onvironment, inc. 

o n - s x r i  S A P ~ T T  I I E T I I Q  

m.1. ? t in t ed  

project  TDD/Pan 

D.t. 

Address 

T i n  Job No. 

SpOCfffC b C 8 t i O n  

Typo of  Work 

Signature 

Protec t ive  Clothiaq/XqUi011.nt 

Chemical Ilasards 

Radiation R8sards 

I n r q e n c y  Procedures 

Other 

Checklist 

1. Brrqency information reviewed? 
2. Route t o  neareat  hosp i t a l  drivon? 8nd i t s  locat ion  known t o  8 l l  team wrbers? 
3. 

mtlq 8b.U bo m t t o n & d  

and made fami l iar  t o  811 toam rmbors? 

Si te  s8fe ty  plan readi ly  8v8il8blo and its locat ion  known t o  811 team rmbers? 

a11 p t m o n w l  rho rill k rotking d t h i n  tho oxclruion arm. wily inform1 
rWt- d l 1  k bd d  8 i t O  -8k8 C M d l t h B S  ch.np.. 

~ n t i n q  Conducted by: 
t P r i n t  I (Sipnaturol  

(Si te  S8fety Coordin8tor) (Toam Loader) 533 



ecology and environment, inc. 

TItb: SOP-EEALTE AND SAFETY ON DRILLING R I G  OPERATIONS 

A.vk.d: JANUARY 1990 

w: E. Van Cleave 
W O Y :  B L S, Training 2.7 

STANDARD OPERATING PROCEDURES 
FOR 

HEALTH AND SAFETY ON 
DRILLING R I G  OPERATIONS 

RevfSED: JANUARY 1990 

Prepared by 

Ecology and Environment, Inc. 
368 Pleasantviev Drive 

Lmcastcr, New York 14086 



ON DRILLING RIG OPERATIONS 
i I 

None of the information contained in this Ecology and Environment, 
Inc. (E & E), publication is to be construed as granting any right, by 
implication or othervise, for the manufacture, sale, or use in 
connection vith any method, apparatus, or product covered by letters 
patent, or as insuring anyone against liability for infringement of 
letters patent. 

Anyone vishing to use this E 6 E publication should first seek 
permission of the company. 
ensure the accuracy and reliability of the data contained in the 
document; hovever, the company makes no representation, varranty, or 
guarantee in connection with this E i E publication and hereby expressly 
disclaims any liability or responsibility for loss or damage resulting 
from its use; for any violation of any Federal, State, or municipal 
regulation vith vhich this E 6 E publication may conflict; or for the 
infringement of any patent resulting from the use of the E 6 E 
publication. 

Every effort has been lade by E 6 E to 
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1 INTRODUCTION 

This document is meant to be used in conjunction vith E 6 E SOPS 
for field operations and hazardous vaste site operations, and 
incorporates by reference all the safety precautions required therein. 
It specifically addresses the functions and responsibilities of 
personnel vorking on or around drilling operations. 

E i E personnel are frequently required to vork in the field vith 
drill rigs, taking soil and rock samples, installing piezometers, and 
monitoring vells. Tvo general situations discussed separately are the 
supervision of Subcontract Drillers by E i E, and the direct operation 
of E 6 E's ovn drill rig by our personnel. 

2 OPERATION OF DRILLING EQUIPHENT BY E 6 E 

2.1 RESPONSfBfLITfES AND AUTHORfTY OF SITE SAFETY OFF'ICER 

The duties of the Site Safety Officer (SSO) on drilling sites are 
the same as In other types of operations vith the exception of the 
increased emphasis on the hazards unique to drilling work. 
details specific drilling concerns of an SSO. 

drilling. 
restricted from the borehole area by means of a "super exclusion zone" 
delineated by placing a 4- by 8-foot sheet of plyvood over the bor 

2.2 

This section 

E i E personnel are restricted from the borehole area during active 
When E 6 E personnel are doing drilling; they vi11 be 

RESPONSIBILITIES AND AUTBORITY OF E & E DRILLER 

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

+., 
- 9 4  a * 

o Kill svitches tripped and operation verified; 
o Chin guards in place: 
o Belt guards in place; 
o Belts set to proper tension (visual); 
o Loose belts: 
o Presence of any fluid leaks: 
o Any damaged hoses, cables, ropes, chains: 
o Control panel is clean: 
o Control lever functions labeled: 
o Pressure relief valves function; 
o Cathead free of rust and grease: 
o Cathead grooves less than 118 inch in depth; 
o All tools in proper vorking order; 
o Rig leveled and stabilized; 
o Check for veld craclss in mast; and 
o Safety hooks operational. 

1 



The Driller will report items needing attention to the SSO: 
however, it is the Driller's responsibility to make sure that these 
items are corrected prior to drilling. 

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

0 

0 

0 

0 

.. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

All wheels w i l l  be blocked. 

Rig will be leveled using jacks or stabilizers. 

Rig engine will be in neutral when not actively turning augers. 

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

Rig engine key vi11 be properly labeled. 

Rig equipment will be kept in an orderly manner within drilling 
work zone. 

All equipment will be properly lubricated. 

Tools will be used only for their intended purpose. 

Safety glassesT hearing protection will be vorn vhen hammers are 
opera t ed . 
Jaws of all wrenches vi11 be clean and free of mud to prevent 
slippage . 
All lift hooks will have jav clasps. 

Fire extinguisher will be staged at rear of rig. 

r *  
Big will not be moved when mast is in raised position. 

Cables and ropes will be tied back or secured on stabilizer 
po. ts 0 

All unattended drill holes will be covered. 

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

No refueling will be permitted while equipment is running. 

2 



The Driller has authority to direct personnel vithin the area vhile 
drilling operations are in progress. 
around the auger and borehole is restricted by the "super exclusion 
zone" delineated by the 4- by 6-foot sheet of plyvoad centered over the 
borehole before drilling. 
penetration of the augers. No personnel are alloved in this zone pad at 
any time vhile drilling is actively undernay. 

Access to the hazardous area 

A large hole cut in the plpood allovs 

Eousdceeping around the rig is the responsibility of the Driller, 
but all team members must participate in this effort as vell. 

2.3 RESPONSIBILITY AND AUTHORITY OF OTHER E 6 E PERSONNEL 

E & B personnel vorking at a drilling site must act as support to 
the Drilling Team by providing any necessary support functions; hovever, 
it is important that personnel are careful not to interfere vith the 
drilling process. 
exclusion zone" vhile drilling is undernay. If an E b E crev member 
recognizes an unsafe condition in the vork area or on the rig, he should 
bring it to the attention of the SSO and Team Leader, if it is 
not resolved in a timely manner. 
hazardous, team members have the option to contact their Regional Safety 
Coordinator (RSC) or Corporate E d t h  and Safety in Buffalo. 

Personnel are restricted from approaching the "super 

If conditions are still deemed to be 

It is the responsibility of all E b E personnel to carry their 
issued nondisposable gear, including hard hat, face shield, respirator, 
steel-toed boots, eyepiece inserts, safety glasses, and appropriate 
outernear for the expected climate. 

All personnel should be avare of emergency facilities, egress 
routes, urd special medical conditions of their team members. 
all E 6 H field vork, the buddy system is to be enforced. 

As vith 

3 TUINING REOUfRExENTS FOR SITE PERSONNEL 

3.1 E & E SITE SAFETX OppfCER 

In addition to Basic Health and Safety Training and other OSHA 
undated training, first aid, CPR, and necessary training in field 
monitoring of personnel, an SSO should have previously vorked as 8 team 
member on field drilling projects in order to have a vorking knovledge 
of the drill rig and its inherently hazardous natura. Ubere monitoring 
instrumentation is to be used, the SSO must be properly trained prior to 
field vork. The SSO must have an understanding of the hazards of heat 
and cold stress, their associated symptoms, and proper vork 
modifications to protect field staff from potential injury. 

3 
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3.2 E i E DRIUER AND HELPER 

The E 6 E driller and helper shall have taken and passed the basic 

They shall also meet the other minimum requirements for field 
40-hour Eealth and Safety Training as prescribed by E 6 E and mandated 
by OSEA. 
vork including medical approvals and respirator fit test. 
previous experience and training, the Driller will be critiqued by the 
E i E Drilling Team upon employment vith E 6 E, by performing various 
types of drilling. 
whether additional training or apprenticeship vi11 be required before 
alloving this employee to act as Driller. An existing E 6 E employee 
shll have a minimum of 1 year experience as a Driller's Eelper on an 
assortment of field projects before he or she can be reviewed for 
advancement to the position of Driller. If a Driller is uninvolved in 
drilling efforts for 1 year or moret he or she will be required to act 
as a Driller's Eelper on a project, as vell as receive rig-specific 
training on the equipment, before being permitted to act as a Driller 
again. The Driller's Helper position requires prior attendance at a 
drilling training school program. Following successful completion of 
such a courset the Driller's Helper vi11 be observed on sites for a 
period of approximately 6 months, during which time he or she will vork 
on several drilling projects performing assorted types of drilling. 
E i E Drilling Team vi11 determinet based on these field observations, 
vhether additional training is required for this individual. 

Based on 

This review vi11 be the basis for determining 

The 

3.3 E 6 E DRILLXNC PERSONNEL 

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

Field personnel must meet medical and 

3.4 SlmcomRACT DRILLER AND OTHER SUBCONTRACT DRIUING PERSONNEL 

Subcontract Drillers and their support personnel must, at a 
miaimtm, have passed basic 40-hour Eealth and Safety Training as 
prescribed by OSEA 29 CPR1910.120. 
trained to use the lavel(s) of respiratory protection required onsite. 
Certification of training by the Subcontractor shall be required as a 
deliverable included in E 6 E's contractual documentation. 
training shall be verbally verified 8nd logged onsite by the SSO or Team 
Leader before starting vork. 

T h 9  shall be medically approved and 

This 
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4 SUPERVISION OF SUBCONTRACT DRIUERS 

4.1 RESPONSIBILITIES AND AUTBORITY OF SITE SAFETY OPFICEB 

The responsibilities of the SSO at a drilling site here 
subcontracted drillers are used include the folloving: 
personnel monitoring, and personnel protection. 

rig inspections , 

A rig inspection starts vith, but is not limited tot verifying each 
item on the folloving checklist: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

If 

The mast must be located at least 25 feet from any overhead or 
underground utility lines. 

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

Outriggers, stabilizers, or jacks are in placeT and the rig is 
level . 
A geophysical survey (electromagnetic or ground-penetrating 
radar) or a reliable site history must be obtained to verify 
absence of buried obstac1~3, tanks, or drws. 

A first aid kit and filled eywash must be readily available. 

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

The condition of ropes, chains, and cables must be checked. 

A lifeline or safety belt must be available if mast climbing is 
necessary. 

The Site Safety Plan (SSP) must be posted vith emergency phone 
list and map of hospital route. 

A 'super exclusion zone" must be established around the 
borehole, using a 4- by 8-foot sheet of plyvood. 
a r u  will be entered during active drilling only by the Driller, 
except in emergency situations. 

any of these items need replacement or repair, the SSO must make 

This defined 

necessary arrangements and later verify that repair or replacement is 
sufficient before actual drilling begins. Uorking together, the SSO and 
the driller should verify that the rig has been checked against the 
Operator's checklist. 
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The SSO's monitoring duties include calibration and setup of the 
appropriate monitoring devices, as specified in the SSP. 
this generally includes an 02/explosime ter and real time organic vapor 
wnitoring capabilities (e.g., "UT OVA). Noise monitoring, like heat 
stress monitoring, is employed vhere appropriate. If the SSO believes 
additional monitoring devices beyond the directive of the SSP should be 
employed (fog., Rad Mini, Hini Ram), it is his or her responsibility to 
obtain this equipment with the cooperation of the RSC or the Corporate 
E d t h  and Safety Group, from the nearest E L E office. 

At a minimum, 

It is the responsibility of the SSO to ensure that all safety 
equipment is in good vorking order. Day-to-day operations, as vell as 
calibration data, must be recorded in the equipment log or SSO log. 
Adequate supplies such as breathing air, drinking liquids, and 
calibration gas must be maintained. 

E L E personnel are forbidden from entering the "super exclusion 
zone" around the borehole while the rig is actively drilling. 
must not attempt to take air readings in or around the auger vhile in 
use, nor are cutting samples taken vhile the auger is in motion. 
O2/explosimeter should be set up if possible for unmanned (alarmed) 
operations at the rig using an extension hose to continuously drav 
samples from the borehole area during drilling Operations. 

The SSO 

An 

The SSO has the ultimate authority over the Subcontractor vith 
regard to vhether vork practices meet the requirements of the SSP. 
Shutdovn of work or restriction of personnel are options available to 
the SSO. The SSO should hold informal site safety briefings at the 
start of both field work and daily vork shifts throughout the course of 
the project. Although E & E contractually requires Subcontractors to 
provide properly trained and outfitted staff, the SSO should verify 
verbally at the start-up meeting that the field staff has necessary 
respiratory approval and OSBA-mandated training, especially on hazardous 
vaste sites. Site safety briefing topics, as vell as attendees, vi11 be 
recorded in the site safety log. 

If the SSO has reason to believe either E b E or Subcontractor . 
personnel are under the influence of 8lcohol or drugs, or are othervise 
ill before or during work onsite, he or she should consider restricting 
those t a u  members from site vork. 
requiring level C protection vho are not cleanly shaved may also be 
rcstricted at the discretion of the SSO. 

Personnel arriving for vort 

The folloving is a list o f  basic topics to be covered at site 
88fety MetingSt 

o Personnel responsibilities; 
o Planned investigation and presumed potential hazards; 
o Levels of protection, monitoring plan, and equipment; 
o Emergency scenario plans, including kill switch use; 
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o Location and operation of kill svitches, fire extinguisher, and 
first aid kit; 

o B u t  and cold stress hazards; 
o "Super exclusion zone" around borehole; and 
o Warnings to Subcontractors about hazards of climbing the mast 

vi thou t saf a ty belt and o ther equipmen t . 
Because heat stress is a constant threat during vam veather, the 

SSO is responsible for determining vhether conditions are unsuitable for 
uork. Where vorkers cannot vork vith the assistance of vork 
modifications, cooling vests, and other cooling means, the SSO may 
decide that vork should not continue. 
through blood pressure and oral temperature checks vi11 be determined by 
the SSO vith assistance from the RSC and Buffalo Health and Safety 
staff, if necessary. 

if electrical storms are in the site area. 

The need for vorker monitoring 

The SSO vi11 be responsible for shutdovn of the drilling operation 

No refueling operations vi11 be performed until rig engines are 
shut down. 
spring-loaded, OSWPn-approved gas cans constructed of metal or 
polyethylene. 

Hotor fuels should be stored and dispensed from 

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

In'instances vhere a 

4.2 RESPONSIBILITIES AND AUT'EORITY OF OTHER E 6 E PERSONNEL 

All E L E personnel on site are required to follov the terms of the 1 

SSP and the direction of the SSO. Because the SSO cannot be in all 
places at all times, the c r w  should observe the subcontractors and 
condition of their equipment at all times, and report immediately to the 
Team Leader and SSO any safety-related issues that are unresolved. 
Included are such details as dressout, site functions, and 
decontamination. It is important that the SSO be involved so that 
proper log entries can be made. 

B L E, aa policy, does not provide safety equipment or monitoring 
Some projects, hovevcr, amy be set inrtrumentation to subcontractors. 

up 80 that E L E personnel and subcontractors share the same expendable 
8Upplim 

E & E personnel are forbidden from approaching augers during 
drilling. 
equipment be stopped. 

Activities at the borehole, such as sampling, require that 

\ 
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S GENERAL DRILLING SITE SAFETY CEEQU;ISTS 

5.1 

5.1.1 

SAFETY CHECKLISTS FOR SPECIFIC TYPES OF DRILLING ACTIVITIES 

General Drilling Site Safety Checklist 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

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

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

OnJy approved Drillers will remain in proximity to the borehole 
during drilling, and an approxirnate 4- by &foot "super 
exclusion area" will be established around the moving auger at 
all times. No personnel, except the Driller and the Driller's 
Helper, will enter this zone during drilling. 
issue warnings to those personnel who breach this zone. 

The SSO vi11 

Continuous O2/cxplosimeter monitoring at borehole using remote 
sampling hose will exist at all times. 

All field team members will be briefed on planned drilling 
operations and possible problems before vork begins on day 1. 
All vi11 be show the location and operation of "kill switches," 
vhich will be operationally checked each morning. 

F i r e  extinguisher(s) will be staged next to the rig before 
drilling and refueling operations. 

Welding and cutting activities will only be performed avay from 
ignition sources at a distance approved by the SSO or Team 
Leader. 

Appropriate personnel protective equipment (based on hazards 
wociatrd with assumed vel1 contaminants) will be worn as 
directed by the SSO and the SSP. At a minimum, steel-toed 
boots, hard hats, and face shields vill=n during any 
active drilling. 

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

The drill rig mast must be horizontal during movement of rig and 
8hould not be erected within 25 feet of overhead lines. 



Electrical storms within hearing range of the job site will 
signal work termination until the SSO and Team Leader notify 
personnel o thervise. 

The local utilities should be contacted prior to drilling so 
that their lines can be located and flagged. 
close proximity may involve isolating utility lines (i.e. 
shutdown and inerting o f  gas lines). 

Vhen buried dturns or other material are suspected, a full survey 
of the drilling zone is required using appropriate 
instrumentation prior to ground breaking. 

Only trainedt experienced staff who have studied proper drilling 
methods and served as a Eelper under an experienced Driller will 
operate the cathead. 

Only properly licensed staff vi11 drive the drill rig. 
safety check of the vehiclet folloving E 6 E protocol, vi11 be 
carried out by thr,driver. 

Situations of 

A daily 

Climbing on the vertical mast is not permitted by E i E staff. 
Becatme the boom is not equipped with 8 ladder, it should be 
lovered for repmirs. 

5.1.2 Rotary and Core Drilling 

and core drilling: 
The following precautionary measures should be taken during rotary 

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

- Rods and bit should be open and clear. 

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

- Drill rod chuck jaws should be checked periodically and 
replaced when necessary. 

- The capacities of hoists and sheaves should be checked 
against the anticipated veight of the drill rod string, in 
addition to other expected hoisting loads. 

- All hoses to and from the pump should be checked for properly 
installed couplings; couplings should be secured vith locking 
devices on mquick connect" fittings or wire on 
"Cbimgo-Stylen couplings. 
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- Hoses should be inspected daily for deterioration and 
leakage, and replaced if needed. 

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

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

Drill rods should not be braked vhile being lovered into the 
hole vi th chuck javs. 

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

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

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

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

If work must progress over a portable drilling f l u i d  (mud) 
pit, do not attempt to stand on narrov sides or cross 
members. 
fitted, cover panels strong enough to hold drill rig 
personnel . 

The mud pit should be equipped with rough-surfaced, 

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

5.1.3 Cathead Usage 

o Keep the cathead clean and free of rust, oil, and grease. If it 
becomes rusty, clean vith a vire brush. 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Check the cathead periodically,  vhen the engine is not running, 
fo r  rope vear grooves. 
greater than 1/8 inch (3 mm), the cathead should be replaced. 

Always use a clean, dry, sound rope. A wet or  o i l y  rope may 
"grab" the cathead and cause d r i l l  tools o r  other items to be 
rapidly hoisted to  the top of the mast. 

I f  a rope groove forms t o  a depth 

Should the rope "grab" the cathead o r  othervise become tangled 
i n  the drum, release the rope and sound an appropriate alarm f o r  
a l l  personnel, including the Operator, to rapidly back avay and 
s tay  clear. 
hoisted to  the sheaves at  the top of the wt, the rope vi11 
of ten break, releasing the tools. 
s tay  clear of the d r i l l  rig u n t i l  the Operator can turn off  the  
d r i l l  r ig  engine and initiate other  appropriate act ions  to  
release the tools. The Operator should careful ly  vatch the 
suspended tools, quickly backing avay a f t e r  turning off the 
engine. 

If the rope "grabs" the cathead and tools  are 

I f  the rope does not break, 

Chemicals can cause deter iorat ion of the rope that may not be 
v i s ib ly  detectable, thus the rope should alvays be protected 
from any chemical contact. 

Never vrap the rope from the cathead (or any other  rope, v i r e  
rope, or cable on the d r i l l  rig) around a hand, vrist, am, 
foot, ankle, leg, o r  any other par t  of the body. 

Always maintain a minimum of 18 inches of clearance betveen the  
operating hand and the cathead drum vhen driving samplers, 
casing, o r  other  tools  with the cathead and rope method. Be  
amre that the rope advances tovard the cathead v i t h  each hammer 
blov as the sampler o r  other d r i l l i n g  tool advances i n to  the  
ground . 
Do not use mort rope vraps than are required t o ' h o i s t  a load. 

Do not leave a cathead unattended v i t h  the rope vrapped on the 
d m .  

Posit ion a l l  other  ho is t  l i n e s  t o  prevent contact v i t h  the 
operating cathead rope. 

When using the  cathead and rope f o r  driving o r  back-driving, 
n k e  su re  that a l l  threaded connections are t i gh t ,  vh i le  s taying 
8s far avay as possible from the hammer impact point. 

The cathead Operator must be ab l e  t o  operate the cathead 
s t rnding on a l eve l  surface v i t h  sound, firm-footing conditions, 
vithout d i s t r ac t i on  o r  disturbance. 



5.1.4 

0 

0 

0 

0 

0 

Continuous-Flight or Hollow-Stem Auuers 

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

Apply an adequate amount of dovn pressure before rotation to 
seat the auger head belov the ground surface. 

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

Vatch the auger head while slovly engaging the clutch or 
rotation control, and start rotation. Stay clear of the auger. 

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

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

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

The Operator and tool handler should establish a system of 
reaponsibility for the various activities required for auger 
drilling, such as connecting and disconnecting auger sections 
and inserting and removing the auger fork. The Operator must 
ensure that the tool handler is vel1 avay from the auger column 
and that the auger fork is removed before starting rotation. 

Only use the manufacturer's recommended method of securing the 
auger to the pover coupling. Do not touch the coupling or the 
auger vith your hands, a vrench, or any other tool during 
to ta t ion. 

Whenever possible, use tool hoists to handle auger sections. 

Never place hands or fingers under the bottom of an auger 
section vhen hoisting the auger over the top of the auger 
section in the ground or other hard surfaces such as the drill 
rig platform. 

Never allov feet to get under the auger section that is being 
hois t ed. 



o Vhen rotating augers, stay clear of the rotating auger and other 
rotating components of the drill rig. 
around a rotating auger. 

o Use a long-handled shovel to move auger cuttings avay from the 
auger. 
the auger. 

o Do not use hands to clean rotating augers vhur removing augers 
from the ground. 

o The use of vire line hoists, vire rope, and hoisting hardvare 
should conform to stipulations developed by the American Iron 
and Steel Institute Wire Rope Users Hanual. 

Never reach behind or 

Never use your hands or feet to move cuttings avay from 

5.1.S Use of Wire Line Hoists, Vire Rope, and Eoisting Equipment 

0 

0 

0 

0 

All vire ropes and fittings should be visually inspected during 
we and thoroughly inspected at least once a veek for abrasion, 
broken vires, vear, reduction in rope diameter, reduction in 
wire diameter, fatigue, corrosion, damage from he8t, improper 
vullving, jamming, crushing, bird caging, kinking, core 
protrwion, and damage to lifting hardtnre. A l l  related 
equipment m w t  conform to standards as established by the 
b r i m  Iron and Steel Institute Wire Rope Users Hanual. Vire 
ropes should be replaced vhen inspection indicates excessive 
damage according to the Wire Rope Users Hanual. All vire ropes 
vbich have not been used for a period of 1 month or more should 
be thoroughly inspected before being returned to service. 

End fittings and connections consist of spliced eyes and various 
manufactured devices. 
connections should be installed according to the manufacturer's 
inatructions and loaded according to the manufacturer's 
speci f ica t ions . 

All manufactured end fittings and 

If 8 ball-bearing type hoisting svivel is used to hoist drill 
rods, svivcl bearings should be inspected and lubricated daily 
to ensure that the svivel freely rotates under load. 

If a rod slipping device is used to hoist drill rods, do not 
drill through or rotate drill rods through the slipping device, 
and do not hoi8t the drill rod column higher than one-half the 
u m t  height above the top of the mast (derrick). Do not hoist a 
rod column with loose tool joints and do not make up, tighten, 
or 1008- tool joints vhilc the rod column is being supported by 
8 rod slipping device. 
borehole, do not attempt to brake the fall of the rods vith 
hands or by tensioning the slipping device. 

If drill rods should slip back into the 
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Host sheaves on exploration drill rigs are stationary with a 
single part line. 
increased without first consulting with the manufacturer of the 
drill rig. 

The number of parts of line should never be 

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

Use tool handling hoists only for vertical lifting of tools 
(except when angle hole drilling). 
hoists to pull objects avay from the drill rig; hovever, drills 
may be roved using the main hoist if the wire rope is spooled 
through proper sheaves according to the manufacturer's 
recomendations. 

Do Dot use tool handling 

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

Do not use hydraulic 

Whm attempting to free a mired vehicle or drill carrier, use 
only a winch on the front or rear of the vehicle, and stay as 
far as possible a m y  from the vire rope. 
tool hoists to pull out a mired vehicle or drill rig carrier. 

Do not attempt to use 

Minimize shock loading on a vire rope-apply loads smoothly and 

Avoid sudden loading in cold weather. 

stdily. 

Never use frozen ropes. 

Protect vire rope from sharp comers or edges. 

Do not operate the rig vith damaged or faulty guides, rollers, 
rbuve bearings, or latches on safety hooks. 

Clutches and brakes on hoists should be periodically tested. 

ltnw and do not exceed the rated capacity of hooks, rings, 
linlrs, svivels, shackles, and other lifting aids. 

Alvays vear gloves when handling wire rope. 

Polloving the installation of a nev vire rope, first lift a 
light load to allow the wire rope to adjust. 
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Never carry out hoisting operations when weather conditions are 
such that hazards to personnel, the public, or property are 
created. 

Never leave a load suspended in the air when the hoist is 
u t  tended. 

Never hoist a load over the head, body, or feet of personnel. 

Never use a hoist line to "ride' up the mast (derrick) of a 
drill rig. 

Replacement of vire ropes should conform to the drill rig 
manufacturer's specifications. 
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6 REFERENCES 

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

Diedrich D-50 Safety Hanual. 

Drilling Safety Guide, Diamond Core Drill Hanufacturers Association 
and National Drilling Contractors Association. 

Vire Rope Users Manual, American Iron and Steel Institute. 
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None of the information contained in this Ecology and Environment, 
Inc. (E 6 E ) ,  publication is to be construed as granting any right, by 
implication or othervise, for the manufactureI sale, or use in 
connection vith any method, apparatus, or product covered by letters 
patent, nor as insuring anyone against liability for infringement of 
letters patent. 

Anyone virhing to use this E & E publication should first seek 
permission of the company. 
ensure the accuracy and reliability of the data contained in the 
document; hovever, the company makes no representation, varranty, or 
guarantee in connection vith this E i E publication and hereby expressly 
disclaims any liabili ty or rcsponsi bili ty for loss or damage resulting 
from its use; for any violation of any Federal, StateI or municipal 
regulation with vhich this E i E publication may conflict; or for the 
infringement of any patent resulting from the use of the E i E 
publication. 

Every effort has been made by E 6 E to 
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1 INTRODUCTION 

Field operations present a variety of hazards to the employee. 
During hot days or vhen vearing protective clothing, heat stress can be 
experienced and, if not remedied, can threaten the health or life of 
field personnel. 
to recognize the symptoms of heat stress as vel1 as perform first aid 
vi thou t delay. 

Therefore, it Is important that all employees are able 

2 SCOPE 

This standard operating procedure (SOP) describes the symptoms and 

Field personnel should take immediate action to prevent a less 

treatment for the three clusicd typcs of heat stress presented here in 
ascending order of severity: 
stroke. 
severe form of heat stress from escalating into one requiring hospital 
t rea t m e n  t . 

heat cramps, heat exhaustion, and heat 

In addition, this SOP recommends vays t o  avoid heat stress, such as 
f requrn t rest periods, caref ully t i d  excursions in pro tec t ive 
clothing, and monitoring heartrate and body temperature. 
Safety Officer (Sa) h.S overall reaponsibility for seeing that these 
guidelines are followd in the field. 
cautious vhen vorldng in conditions vherr heat stress is possible. 

The Site 

Hovever, ea& individual must be 

3 OBJECTIVES 

The prevention of heat stress is of paramount importance for field 
personnelT particularly vhen they must vear heavy or confining 
protective clothing. 
themselves for possible heat stress, and know vhat to do in a heat 
e-rgency. 
stroke can provide lifesaving first-aid to anotherT vhile medical 
assistance is summoned. 

The SSO must ensure that all personnel monitor 

For exampleT a person vho recognizes the symptoms of heat 

Normal oxidation processes within the body produce a predictable 
mount of hut. If the heat is liberated as it is formed, there is no 
change in body temperaturm. 
rapidly, the body cools to a point at vhich the production of heat is 
accelerated and the excess is available to bring the body temperature 
back to normal. 

If the h u t  Is liberated slightly more 

Interference vith the elimination of heat luds to its accumulation 
rad thus to the elevation of body temperatute. 
i8 said to bave a fever. 
certain body proceases speed up and generate additional heat. 
body must eliminate not only the n o d  but also the additional 
quanti ties of h u t  . 

As a result, the person 

Then the 
Such a condition produces a cycle in vhich 
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Eeat produced vithin the body is brought to the surface largely by 

the bloodstream and escapes to the cooler surroundings by conduction and 
radiation. 
additional heat is lost by convection. However, vhen the temperature of 
the surrounding air becomes equal to or rises above that of the body, 
all of the heat must be lost by vaporization of the moisture (sveat) 
from the skin surface. As the air becomes more humid (contains more 
moisture), vaporization from the skin slovs dovn. Thus, on a day vhen 
the temperature is 9S.P to 100°F, vith high humidity and little or no 
breeze, heat is retained vithin the body. 
commonly, after a succession of such days (a heat vave) that medical 
emergencies due to heat are likely to occur. 
classified in three categories: 
stroke. 

If air movement such as a breeze strikes the body, 

It is on such a day or, more 

heat cramps, heat exhaustion, and heat 
Such emergencies are 

SOP-Heat Stress Honitorinq 

H i S, TRAINING 2.8 I -: JANUARY 1990 .- - 

4.1 HEAT CRAMPS 

Beat cramps usually affect people vho vork in hot environments and 
perspire a great deal. Loss of salt from the body causes painful cramps 
of the leg, arm, or abdominal muscles. Heat cramps also may result from 
drinking iced vater or other driniu either too quickly or in too large a 
quantity. E u t  cramps generally occur during vork, but MY appear hours 
later in some cases. 

4.1.1 Symptoms 

The symptoms of heat cramps include the folloving: 

o Muscle cramps in legs, arms, or abdomen; 

o Pain accompanying the cramps; 

o Profuse perspiration; and 

o Faintness. 

4.1.2 Bwrgency Care 

Place the victim in cool location, observing safety and 
decontuination considentiom (see Section 6) if the victim is coming 
from the hot zone. 
liquid such as Gator.de or its equivalent. Apply manual pressure to the 
cruped nude. 
alert for any indication of a more serious problem. 

Give the person sips of vater or 8x1 electrolyte 

The victim should not require medical treatment but be 

4.2 m T  -USTION 
I 
i Eeat uthurtion occurs in individuals vorking in hot environments 

and MY be associated vith h u t  cramps. 
the pooling of blood in the vessels of the skin. 

Heat exhaustion is caused by 
The heat is 

2 
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transported from the interior of the body to the surface by blood. The 
blood vessels in the skin become dilated and a large amount of blood is 
pooled in the skin. This condition, plus the blood pooled in the lover 
extremities vhen an individual is in an upright position, may lead to an 
inadeqwte return of blood to the heart and eventually to physical 
collapse 

4.2.1 Smptom 

The symptoms of heat exhaustion are as follovs: 

o Pale clammy skin, 

o Profuse perspiration, 

o Generalized ve8knessT 

o Dizziness, 

o V u k  pulse, 

0 w i d  and usually shallov breathing, 

o Unconsciousness, and 

o Appearance of having fainted (the patient vi11 respond to the 
8- treatment that is administered in cases of fainting). 

4.2.2 Emergency Care 

Place the victim in a cool location and remove as much clothing as 
Administer porsible vhile observing proper decontamination procedures. 

cool vater, C8torade. or its equivalent. If po8sIble. fan the patient 
continually to remove heat by convection, but do not allow chilling or 
overcooling. 
if there is any indication of a more serious problem. . 

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

4.3 EBAT STROKE 

nut stroh is a profound disturbance of the hut-regulating 
mechaalsm, rssoci8ted vith high fever and collapse. Sometimes this 
condition ruu l t s  in convul~io~, unconsciousness, and even death. 
Direct exposure to sua, poor air circulation, poor phyriul condition, 
and advanced age (over 60) bear directly on the tendency to heat stroke. 
It i s  8 serious threat to life and carries a 20-percent mortality rate. 
Alcoholics are extremely susceptible. 
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4.3.1 Symptoms 

Folloving are the symptoms of heat stroke (note the absence - of 
perspiration): 

o Dry, hot, and flushed skin; 

o Sudden onset: 

o Full and fast pulse: 

o Dilated pupils: 

o Early loss of consciousness: 

o Body (core) temperature's exceeding 105.P; 

o Huscle tvitching, groving into convulsions; and 

o Bruthing deeply at first, later shallovly or even almost 
8bSm t . 

4.3.2 Bmergency Care 

to a medical facility should not be delayed. 
victim in a cool environment and remove u much clothing as, possible. 
Ensure an open ainny. Reduce body temperature promptly, preferably by 
vtapping the victim in a vet sheet or dousing the body vith vater. If 
cold p a h  are 8vaihbh, place them under the arms, around the neck, on 
the ankles, or any place vhere blood vessels located close to the skin 
can be cooled. 'Protect the victlm from injury during convulsions, 
especially tongue biting. 

Remember that this is a true emergency, therefore, transportation 
In the meantime, place the 

5 P I I " T I 0 N  OF HEAT STRESS 

P l u m  note that in the case of heat cramps or heat exhaustion, 
Gatoradc or I t s  equivalent is suggested as part of the treatment regime. 
The reason for this type of liquid refreshment is that such beverages 
vi11 return much-needed electrolytes to the body's qrtem. 
these electrolytes, body systems cannot function properly, and the 
represented health hazard vi11 be increased. 
are vorking in situations vhere the ambient temperatures and humidity 
are high, and especially in situations vhere levels A, B, and C of 
protective apparel are required, the SSO m w t  follov the procedures 
listed bclov: 

Without 

Therefore, vhen personnel 

o Ensure that all employees have sufficient quantities of fluids 
(Gator.de or its equivalent). Personnel should prepare ahead of 
time for field vork in heat stress environments by consuming 
atra fluids; 
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o Ensure that frequent breaks are scheduled so that overheating is 
less likely to occur; 

o Revise vork schedules, vhen necessary, to take advantage of the 
cooler parts of the day (i.e., 5:OO a.m. to 1:OO p.m., and 6:OO 
p.m. to nightfall); and 

o Cooling vests should be vorn if available. 

o NOTE: Taking salt tablets i s  NOT currently recommended. 

GUIDELINES FOR USE OF P R O T E m  CLOTRING 

If protective clothing must be V O ~ ,  especially levels A and B, the 

5.1 

suggested guidelines for ambient temperature and maximum wearing time 
per excursion are as follows: 

Ambient Haximum Wearing Time 
Temperature ( 'P) per Excursion (min) 

Above 90 1s 

8S to 90 30 

80 to 85 .60 

70 to 80 90 

60 to 70 120 

SO to 60 180 

S.2 BEdRTRATB ?fONITORING 

One method of measuring the effectiveness of an employee's 
rest-recovery regime is by monitoring the he8rtrate. 
guideline" is one such method: 

The "Brouha 

o During 8 3-minute period, count the pulse rate for the last 30 
88conds of the first minute, the last 30 seconds of the 
second minute, and the - last 30 seconds of the third minute. 

- 

I o Double the count. 

If the recovery pulse rate during the last 30 8econds of the first 
minute is at 110 buts/minute or less and the deceler8tion betveen the 
first, second, and third minutes is at least 10 beats/minutc, the 
vork-recovery regime is acceptable. I f t h . m p l o y e e O  s rate is above 
that specifled, 8 longer rest period is required, accompanied by an 
increased Intake of fluids. 
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5.3 HONITORING PERSONNEL GCDY TEHPERATURE AND BLOOD PRESSURE 

When personnel are in respiratory protective gear for extended 
periods, or when air temperatures are very high, the monitoring of body 
temperature and-blood pressure is another way of checking for symptoms 
of heat stress. Careful adherence to existing medical guidelines could 
identify an individual vho nag not have fully stabilized and therefore, 
is not ready t9 continue vorking in the hot zone. 

5.4 HONXTORING THE VORK AREA FOR BEAT STRESS CONDITIONS 

Air temperature and relative humidity are the two most important 
measurements for deternining th.+ likelihood that a heat stress situation 
will occur. 
thermometer. 

The reading caa be achieved using both a dry and vet bulb 

6 DECONTAXINATION 

As in aoher medical emergencies, decontamination should proceed as 
normally as possible vithout contributing unduly to the victim's stress 
or injury. 
he or she is taken from the hazardow zone. 
always in effect and backup personnel should be available at the 
decontamination station to either suit up and assist in extraction or to 
help decontamirute and undress the victim. If other serious injuries or 
more life-threatening conditions exist, and the victim cannot be 
disrobed or decontaminated completely, the victim (or contaminated 
portions) should be vnpped in plastic (or other protective material) 
for hls or her ovn safety as vel1 as the safety of ambulance and 
hospital personnel. 
victim's being further overheated. 

At a minimum, the protective clothing should be removed as 
The "buddy system" is 

Carefully avoid action that vould result in the 

6 
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Mallinckrod t 
Material Safety Data 
Emcrgcncy Phone Number: 314-982-5000 LlallincLicJI. Inc.. S c k r e  Rdurls Divirkn. P 0. Boa M. Puis. KY 4XXl .  

O N M  MEASUW 
M W C #  ~ N O O O A D ~ R . C O W C A C T W T H  
OTHER HARlllALHAYCAUSL nrs. 
COMOslvb IJQWDANDHI~CAULESMN!BURNS10AU. 
BODY nuut HAY BE FATAL IF WAUDWD. HAU(NL IF 
INIUUD. IWHAIATION MAY CAW UlW DAMAGL 

Do n ~ l  get in q c ~ ,  a, skin, or 01 doIhin& 
A d  breathing mist. 
Use only with ldtquatc ventilation. 
Wash thor0ugh)l after bsdlin) 
Keep from coatacl with clolhing and otkr cunbwibk matehb. 
Do DO( uore i u r  Combutibk n u l c h k  
SIOIC in I iightlyebccd conuincr. 
Remow and wuh contminatcd cloching pmmplly. 
'Ibis substwice i, classified u a POISON under Ihc Fedcnl Caustic 
Polror Aa. 

In c u e  of conlrrt, lmmcdirtcly flush skin or eyes with plenq d 
mtcr for at l c u t  15 minutes. I f  n r l k n d ,  DO NOT INDUCE 
VOMITINOl Gin large quantilkc of water or milk i f  available. 
Never e anything by moutb to am onsonriaus perron. If inhaled, 
r e m  to f m h  air. If not bnrthing, give r f l i f i i a l  
wrpintion. If breathing h dilliccll. give own. In all cases 
call a phpkian. 
SI!@ SeCllON J. 

DOT llurrd Clru: Oxidizer 

Appunnrc: a U r ,  cobrkss to slightly  how 
squid. 

odor: Suffocriing wrid. 
SolwbW~ lmlinhc Ir nlcr .  

Boiling Mal :  122T (2WF) 
Melting Poinl: -34% (-29T) . 
Spc&c Onviyr 1.41 
Vapor Dcntiv ( A h  1): 2-3 approximately 
Vapor b u r r  (mm HI): 62 8 #rc (Wf9 
c~pontion mic: NO iaro~alioa found. 

FIR: 
Nac cocnburtibk, but subst~#c ir stmag oxidizer and its her1 
of react& with red- lpnu or comburtiblu may cause 
ipition. Can rewlwith lnctab lo nlease llrmmabk hydrofen 
PI. 
E x p ~ o o :  
Ream clpkrhnly with canbwtlbk orpnk or readily oxidizable 
matchh  such u: rlrohdr, trrpeatlne, chamwl, organk 
refuse, metal po*dcr, bydmpa 8uI(Jdc, CIC. 

FIFC Edlngulsblng Medlm: 
If inMhnd in a fim, use water spny. 

lncrcrses the llrmmabilily of combuslibk, organic and readily 
oudhbk  matcrirlr. In the event d a fire, wear full 
pmreaivc clothing a d  MOSII-rpprwrd rclkontrincd bfcrthing 
rppntus with full Impkce operated in the pressure demand or 
other p i l i v t  preuure mode. 

spceiai Inrorn.iloa: 

s C l l O N 3  Rea- 

Stmblll~ 
S~oblc under ordinary mnditioclr of w and Uonp. Conbinen 
may bunt when heated. 

lliurdour Dccomporltlom Rodadr 
When heated lo dcrocnpilkn, c m b  todc a h r g r  odder fumeI 
and h y d g n  nitntc. Will rcw( with mler or steam to pod- 
h u t  and iode and romuivc fumu. 

Ihurdous Pdyncrlutloa: 
Will not occur. 

Incomprtlbllltlcm 
A dangcnnuty ptmdul oxidulng aFnIs wnccntnted nitric rcid 
is incocnplibk with mast suklacer,  crpecirlly s l m g  bucr, 
mcullic powden. arbidtr, h y d r g a  sulfide, (urpcntine, and 
combustible orpnks. 

ON4 1 I 

lrdrle or cnclac the DILI of the leak or spill. Clean-up 
perronnel should w a r  protc~lhnc ckchinl and rcrpitatory 
quipmcnt ruicblc for lode or mm*h flu& or npon. 
Sma% Spilk RurL with water and nculnlbc witb alkaline 
matertal (ro6 uh, lime, ctc.) !her with CIM wltcr. 
larger spilb and kt sku: Neutral& with alltrlinc mrlcrhl, 
pkk up with rbcorknt nutcrkl (sad, uah, nnnkulile) rad 
dicpac in a RCRA-rppmed WUIC IadUty or m e r  the 
nculnlted flurry with e m  n l c r  If kal ordinance8 all-. 
P ~ C  forred tentilalIoa IO d ~ p r t c  fu-. 

Rcportrble Qwnt iq  (RO)(CWA/C@RCtrr) : 1000 IbS. 

b u r r  compliance with local, rlalc and feden! rcplrlions. 

Ab 
NFPA Ratlngs: Ilcalth: 3 Flmmmabilityl 0 Rcactivityl 0 Other: OrMircr 

Elkclive Dart: 10-21-86 Supersedes 09-04-85 NITRIC ACID, 70% 
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Elfediw: 

SECOON S Hgill. H,ynll"orm,lI" 

A, EXPOSUN! I Hl!ALm EFfECTS 

I ... " .... : 
CDnaIMII ..... 'bt aI"porI en aUl& brca,.I •• dlflicul'lca 
.Id Iud 10 ...-.. .......... "ede ... _Idt ... ,be f ... L 
O,lIer .,..,.0IIII .., Include coupIa .. ddJa ........ ntl.'1oa aI 
1M IKIM. "101'. and rapI"'OIJ , .. d. 

I ....... : . 
CcInGIMI Swa ..... allde edd a. aUl& .. medii .. pel •• Id 
M,.. aI," ...... '.IUI ........... aDd .. ,IOht' ....... 'racL 

su. c.. .. cts 
ConoIIveI Cli a ... led ............. 41 left .. ,lI. b .... 
Conce.I .. ,eellClhlloM a ... decp liken ........ 1. ,Un • pllow 
or pllow~1VWII color. 

E,. C-.. ct: 
ConoIIveI V'porI ... lntIa' ........ .., a ......... 10 , .. 
.,. SpIIIIIa ..,a ......... M,.."" pc ... ~.I ... map. 

O,..1c I.,. .... 
Lon.-'eM ellJlOl'l" 10 COIIft.I .. ,eeI "pon m'r alllC enllion aI 
'ee'''"" .. na ..... _ ..... ocnr due '0 '1M CDnOIM 
ptopcrllca aI," add. 

AanqllOll ., ............. CeadIlIoDa: 
PellOlll"'. p~"""".u. dIIorden or. diIcaIC mar be 
IlIOn ' __ pi'" 10 , ... lfcctl aI I"" ,lIbI"Mt. 

( 

D, FlRSTAID 

Inla,I.IIOD: 
R.c1llOWe 10 frail .Ir. "lOI.rca' ..... aM arIlfidel 
IUpI .. ,Ioa. U .rca, .... II dIIIIaIII, pve oayacL Cli • 
pllJlIclaL 

1 •• ltIoD: 
DO NOT INDUes VONmNOI Olve .. ,.. .ue.'I'1ca aI 
MI'er or milt If ........ Nner ...... ,. .... ., IMMI" 10 
•• UIK'OIIICiouI pc ...... OcIIlCdlral.lIell"o, !mmedl.,ely. 

s .... E.,...re: 
la cue aI co.uct. ........ Ielr ... aU. ""'Il pic • .., alwe'ef 
for .lleullS .... 1 ..... ~COIII,.""ed dol .... 
..... ,1IocI. Wah dol ..... beFore ...... 'I1IoIouah., cleaa ,hoa 
belo .. RUle. Oc' mecllaI,"e'l~ I.medl.le". 

Ere E.,.,..re: 
WIIIl .,.. ""'. pic..., oI_'er for II ""1 IS ml ...... llfl1a. 
io-er.ad .".r ep ..... 0«M1oM.,. QeI-'IaI.lIea,bt 
Immedialelr· 

C. TOXICITY DATA 

IlIhll.11oa (Ra') LCSO: 244 .,.. 
(NOz)/lON 

(R11!CS. 1982) 

SECOON' Om"lloill Cltl'" Mell.n. 

Alrt.orD. I...... U.". 
.oSIIA Pennlllibic 1!xpoIu .. Umll (PI!L): 
2 ppn (tWA) 
-ACOIH11IrcdIoId U .. II V.lue (11.V): 
2 ppll (tWA); 4,.,.. (STEL) 

Ve.lllall_ S,It • ..: 
A 'JI'e. aI "-I.ad/M ... nI .......... ftCOIB •• a4ed to" 
emploJce upoa __ below 'M AbtIorM P.Ipon .. UadIL .. 
e ....... ".,III,1oa ....... ., ",'ened Ilea ... h ca. CODtnt 
, ........... aI," coe ....... '.' ... IOUIt'C. prcwt..... 'E 
dilpcnbt alllla'o lhe ... nI wort ..... PIwc .. f" 10 W 
ACOIII docu ...... ·1 ... ' .... Ve ..... 'a, AN ..... aI 1 
IlccoInlllCadccI P .. ctle.·, ... ICCIC" cdldoII. for de,... • 

.i" 
E 

P,no •• 1 ... plnlon: (NIOSH Apprcmd) 
If ,he n.v II CIftCIIIed. Mar "vpp8c4 .Ir. ful-flCCJllece 
_pl .. lor •• ldlaecllIIoocI. M 1C1f~""ecI'",,'''a •• ppa ..... 
Nilde KId .... 0JddIru and IhoukIIOI CIOIM II COIIIIct ""'III 
arldclp ..... ann".en lUI cun .... oUi1ub1c ... 'e .......... 
II adMleeI cta.n:oel • 

s.... Proled"': 
Wear Impcrvloul proIedlve doIlilinlolndudlri. boola, aIo-. lib 
1081, .proa or ~ ... 10 prevenl .... CIOIIIIcI. 

Ere Protedloa: 
UIC eIIe.IaIII'e., ...... ud/M. "'II Ieee IllIe" wIIert 
.,.... •• II ...... Coalld ........... IlOl be wura ... . 
.alll ............. 'erial N ....... ~ .... f ....... .. 
..uld.-4 .... ,IIdII ...... .art ..... 

SECOON 7 Sima "' Spcdall,ror.llIH 

Keep II • IIPIIr doled coe ..... r. lIorcc111 • cool. 
dry. ".llIaleel ..... Proted ,.... ,..plal de ..... nd cIIrcd 
.. allpt IIOlale IlOIIlacompallblc .. bclUctl. I'Iotcd f.aa 
..oIIlv ... 
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hlallincbodl pru~ider the tnlanuuaS conWned hcnln In good faith but 
maker na npraenbtlon ut. i(r compnhcnrlrcneuor rccumy. 
Indivldlub nctlrlng thh Manulion mud crcdse lhelr lndrpendrnl 
judgment In dctcnnlnlng i(r rpproprlrtcneu for a puticulu purpose. 

M.lllwhrdl ruLa M rrycwn(.tbm or -ananlla. rllhrr r a m  w 
~ l g l k l . . l ~ ~ ~ M l l t j , l l r n c u l u a p ~ ~ l u ~ r p u ~ k h ~ ~ ~ b  
( k W w u l k . r ( l . r ( L k ~ h ~ l ~ h r ) + d l w c l ~ ~ h k h t k I ~ f . r u t ~  
nfm. Amrdlnglr. M . l l w k d t  dl HI k rapmslbk for damam 
rrsultlng hm use du r r b c r  rpr thls hfwmatkr. 
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Mallinckrod t 
Material Safety Data 
Emergency Phone Number: 314-982-5000 

ISOPROPYL ALCOHOL 
p: C ON: 

S)nonymr: 2-proprnd; uc-propyl alcohol; isopropanol 

Formulr CAS No.: 67630 

Mdeculrr Welfii: 60.10 

Chemical Fonnula: (CH3)z CHOll 

Hazardous Ingredients: Noc applicable. 

PRECAUTlONA RY MEA SURES 
WARhlWol fuMMMLE UQUlD. I W l N L I P  
SWAUIIWEI) OR IMIALED. AmcrS C E W  tiCRVOUS 
LYSTU~. CAUSU immott .  
Keep an-y from hut, cprrb and flame. 
Keep contakr c l o d .  
Use with adequate nntilalion. 
Avdd breathing npor. 
Wash thocwfily alter handlint. 
A d  contad with eyes, sun and clothint. 

EMER GFNCY /FI R STAID 
f If rwllknd, water to drink. Induce vamiting i f  medical help 8 k no( immedialely available. Never givc rn)l@ing by mouth to an . vnconrciolll person. If inhaled, remove to ltcsh air. If no( 

breathing, give aflificial respintion. If breathing & dilficuh, 
3 rive oxygen. In case d conlaa, immediately flush skin or eyes 
j with pknly d water for at leas1 15 minutes. In an cases call a 
3 physician. 

SEESECXlONS. 
- DOTHwrd Class: Flammable Liquid 

SECllON 1 Phvslul Data 

Appearance: Clear, colorkrc liquid. 

Odor: Rubbint akohd. 

Sdubilily: Infinite in water. 
Boiling Point: 8rC (1WF). 
Melting Point: d9T (-12IrF)~ 

Vapor Density (Air- 1): 2.1 
Vapor P w u r r  (mm HI): 33 @ 1Qc (WF) 
Evapontion Rate: (n-BUAC - 1) 2.83 

SECrrON 2 

Fln: 
Flammable Liquid 
Flashpoinl: 12T (53'F). (cbwd cup). 
Autdgnilion lcmpenta: 39PC (1uTF). 
Flammable limits in air, %by vdumc: 
Id: 2.0, ucl: 12.0. 

specific p v i t y :  0.79 

Fire mnd E-at in4 

Explosion: 
A h  flash point, npor-air mtaurcs arc c q A w  4 t h  ... 
flammable limits noted rbovc. Coatact with 8trong oxiducrs may 

Fire Extlnguishing Media: 
Waicr rpny, dy chcmkal, rkohd fmm, or crrbon dioxide. 
Water rpny may be used lo keep fire exposed conlainen cool 

Special Informallon: 
In the event d a fire, w a r  lull protective clothing and 
NIOSH-approved scllanlaincd breathing rpprrtus with lull 
lacepiece operated in the prururr demand or other p i t b e  
pressure mode. Water may be used to flush spills awry from 
c.porurcs and to dilute spills IO non-flammrbk mirturcs. Vapors 
can llow along sutfaccr lo dbtrnt ignition source and flash 
hack. 

C J U H  fire 01 C @ O r h .  

SECllON 3 Rcictlvlh D a h  

Sbblllw 
Stabk under ordinary conditions of UK and stonte. I l u t  and 
sunlight a n  rontniutc to instability. 

Haurdous Dccamposlllon Producls: 
Toxk pses and npon such u arbon monoddc may be rekaud 
a fim invdving topmpyl rkahol. 

Haurdous Polymerlution: 
Will nol #Cut 

Incomprtlbllltlcr: 
Hut, flame, nmg oJd&cn, aceladchyde, chlorine, ethyknc 
oddc, hflgogcn-palladium cumbination. hydropa pcrolddc-sullu~ 
rcid ranbinrtbn, poupium tcr(-buloadc, hrpochknw add, 
isocyanates, nhrolonn, phosgene, oleum and pcrrhlork add. 

Remuve all lourctl d ignition. Ventilate area d leak or 
spi l l  aUn-up penonnel rcquirr protrcthrc clothing and 
rerpintory proteaion lnwn npon. Small spills may be 
atmorbcd on ppcr iomh and cnponlcd in a lumc hood. Alkw 
enough time for luumcr IO dear hood, then igniic ppcr  in a 
ruitabk l o a t h  mmy lmn conrbuslibk mrlcdals. Conlain m d  
wonr lhdd for mkmalkn when paribk. larger 8pilb 
and kc B ~ C S  a n  k dkc tcd  as hurdatr  waste r d  rlombcd 
in a ruimbk RCRA a p p d  combustion chamber, or abrorkd 
with nnku l i tc ,  d q u n d ,  earth or similar mrtcrirl lor 
disposal as burdour waste in a RCRA approvcd facility. 

Ensum comptiancc with h l ,  state and reden1 regulalimS. 

NFI'A Rntings: H c a l ~ k  1 Fkmmrbility. 3 Reactivity. 0 

Fff-rtive h t e :  07-13-87 Suwrsedes 09-U-85 ISOPROPYL ALCOHOL 
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Material Safety Data 
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ISOPROPYL ALCOHOL 
PRODUCT IDENTIFI CATION: 
S)nonpw 2-propanol; KC-propyl alcohd; isopropanol 

F o m u h ~ N o :  67630 

Molecular Weight: 60.10 

Chcmicrl Formula: (CH3)2 CllOH 

Hurrdour lnpcdienk Not applicable. 

P R E a  UTlONARY MEA SURES 
WARM- FUMMAILE UQUID. I I r U L l M  IC 
LILILILILILD OR INHALtD. lvTrClS CtNlRAL NERVOUS 
SYSIXM CAUSES imimoK 
Keep anry from but ,  sparks and name. 
Keep corbkr cloud. 
U t e  4 t h  adequate vcntilalion. 
Avoid breathing vapor. 
Wash thoroughly after handling. 
Amid contad with eyes, skin and clothing. 

Ilswlkwcd, give water IO drink. Induce vomiling if  medkal help 
i( nol immediately available. Rever give an)l@ing by mouth lo an 
unconrckur pc". Il Inhaled, r e m  IO fresh air. It not 
bmihhg, give ar t i f i ia l  respiration. If breathing is difficult, 
gin oxygen. In case d cantact, immediately flush skin or eyes 
with pknly d w r l e r  for at kas l  1s minules. In all  cases call a 
physician. 
SEE S r n O N  s. 
DOT k r r d  Clare Flammable Liquid 

SECTION1 Phvs 1-1 DIIQ 

Appearance: Clear, &rku liquid. 

Odor: Rubbing alcohol. 

Solubility: Infinite in water. 

Boiling Point: W C  (1WF). 
Melting Point: 4 Y C  (-128T). 

Vapor Density (Air- I): 2.1 
Vapor Pressure (mm Hg) 33 Q #rC (WF) 

Evaporation bk: (n-BUAC - 1) 2.83 

spcciri p i t y .  0.a 

SECTION 2 Plre a nd E x o l p s i n n a t  iOQ 

Flre: 
Flammable Uquid 
Rashpoint I= (53.0. (dorrd cup). 
Auloignilion tempentrrc: 3WC (WF). 
Flammable limits in air, %by vdume: 
lek 2.q ucl: 12.0. 

Ex plorlon: 
Abovc nash point, vapor-air mixtures are cxplooiyC within 
flammabk limlls noted.ibow. Coatact wiih strung oxidizen may 
cause fire or explosion. 

Fire Extlngulshlng Medlr: 
Water spray, dry chcmkd. akohd  l a m ,  or carbon dioxide. 
Water spray may be used to keep nrc erpoted containen cool. 

Special Inlormrtion: 
In the event d a fire, w a r  lull proteclivc clothing and 
NIOSli-approved selfatained breathing rppanlus with full 
facepiece opcraled in the preuurc demand or other positive 
pressure mode. Water may be used to flush spills away from 
CX~OSUKC and to dilute spills IO non-l)ammablc mixtures. Vapon 
can llow abng surfacer to dilant l g n h h  source and flash 
back. 

- 
S t m b l l l ~  
Stable under ordinary conditions of use and stonge. l l u t  and 
sunlight a n  contribute to butability. 

Hazardous Decomposition Products: 
To& pw ~ n d  npon su'b as arbon monolide may be rekarcd ii 
8 fia hdVblg hpm 8kobd. 

Hazardous Polymerizatlon: 
Will not occur. 

Incomprtlbilltlrr: 
H u l l  b m c ,  s t m g  oxiditen, oceladehycle. chlorine, ethylene 
oridc, bydrgcn-palladium combination, hydrogen peroxide-sulfuric 
acid combimtion, potassium er(-butoxide, hypochlorous rcid. 
boylnalu, n i t d o n ,  phorgene, deum and prrrhtork add. 

N 4 Le- D1s-I Informntlnq 

R e m o ~  all ~ o u l w  d ipitlon. Ventilate area d kak or 
8Piu. W n - u p  pcnonnel require protective clothing and 
rcspintovy protccrbn lraan vapon. SmaU spills may be 
absorbed on paper tawch and mponted in a fume hood. Alkv 
e- time lor lumo IO dear ked, then ignite paper In a 
suitabk l o a t h  away lrocn combustible maledah. Conlah and 
ILc(Mr liquld lor rcclamath wben pauibk. Lrger rpilk 
and kc 8hu a n  be d k a c d  as brurdow waste a d  atomized 
In a suitabk RCRA approved combustion chamber, or absohd 
with nnniculite, dry and, earth or similar matedl lor 
disposal as buardous waste in a RCRA approved facility. 

Ensure compliance with local, state and federal regulations. 

NFI'A Rntinps: Health: 1 Flammability. 3 Reactivity. 0 

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



ocoloqy and onvironnnt, inc. 

U A X A ~ D  C V A L U A T I O U  0 1  C I I S S I X C A L S  

ChOdC8l NamO Arsonic Dato 3/26/92 

OOT II.DO/U.N. lo. 1558 Job No. UHOOOO 

C M  numbor 7104-42-1 

Roforoncos Consultod (eirclot: 

IfOSll/OSHA Pockot mido Vorschuoron Wrck Indox tlasardlino Chris ( V o l .  11) 

Toxic rad nrsardous Srfaty maurl ACQIH Othor : 

Rad Iloalth Ilandbook AcIp 65 10 C n  20 Uandbook o f  Chemistry end Physics 

C b O d C a l  Proportios: (SF-: Ar80nh b 

~homicai rorruia A. Holocular Woight 14.9 

Ph*sical Stat. Solid solubility (n20) Insolublo soiling Point sublimos 

Flash Point N/A Vapor Prosmuro/D.nsity o r  Froosing Point N/A 

Spocitic Gravity 5.13 odor Charactoristic N/A Flarublo Limits Non 

xncolpatabiiiti~s STROIM OXIDI~CRS, DROMIUC AZIDE. nmmcm a s  

Biological Proportios: 

m v - m  0.002 m g n -  Odor/odor fbroshold odorloss 3 POL 0.010 mg/m- 3 

ID- 100 rq/m3- U U U n  Aquatic Rat/nou.. 

Rout. 02 Oxposuro Iah, Ab., Ing, Coa 

Carcinopon 10s To ra togon ?Iutagon 

Ilandling Rocouondatioas: (?ormorul protoctivo rasuror)  

Tyvok and safotg glass08 with full-faco rospirator available tor upqrado. 

Honitorinq Recomndations: 

Continuous ani-Ram 

Disposal/Wasto Troatnnt: 

Iloalth naaards and First Aid: 

W o :  V8.h iwdiatoly: skin: vash inmdiatoly: Swallow: iwdiato rodical attontion - irritation (corn 

oxposuro roquiros i m d i a t o  modical attontion. 

Symptoms : Acuto: ltoadacho, dirsinors, nausoa, vomitinq, convulsions 

Chronic: C o n  
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ecology and mnvironmmnt. inc .  

B A X A ~ D  S V A L O A T I O B  o r  C I I C U I C A L S  

Chemical Hama Bmnsene Date 3/23/92 

Dof Ioaw/U.I. lo. 1114 Job Ioo. u118000 

CAS W e t  71-43-2 

nefmrmncms Consultmd (circle): 

NIora/orarr Pocket Ouid. Vmrschumrmn Mrck Index Raxardlinm Chris (Vo l .  11) 

Toxic and Wasardous Safety Mnual ACQIR Other: 

mad Wealth Randbook llcu 6) 10 em 20 Pandbook of Chemistry 8nd Physics 

Chemical Oroportims: [syaonyu: Densol, Bens01m, Cgclohexstrimnm J 

Chmmical formula &R, Molmcular Weight 78 

Physical Stat. Liquid Solubility (n201 Slightly  oiling Point 176.f 

?lash Point 1 2 V  vapor ?rmssurm/Donsity 75 I rrmmring Point 4 2 V  

spocifie Gravity 0.879 Odor Ch8ractmristic 4.60 ppm flanable Limits 1.3-7.1% 

Incorprtabilitims strong oxidixmrs, chlorinm, brominm 

- 

Bioloqical Propmrties: 

TLV-Tm 10 Dp. FLL 1 pD. odor/Odor Thrmshold Aromatic 

ID= 10O/caS nuua  Aqtutic Rat/Housm 50/241 

Route of Lxposurm Inhalation, inqmstion, mym (ocularJ, d a m 1  absorption 

Carcinogen n u n n  - suspmctmd Tm r a t ogmn Hut agmn Expo r immnt a1 

mdioloqical Propmrties: 

-~ ~~ ~ ~ ~ 

Randling nmco#n&tions: fPmrsonal protmctivm ~.asurmsJ 

10 pm US. S a .  Use protective clothing: mxcml-viton: good-nmoprmnm, sar8nax: poor-butyl, natural 

rubber for glovm8. Avoid skin/mye contact 

nonitorinq nmcomndations: 

Health Raxards and rfrst Aid: 

Do not induce vomitinq or give water or milk: get n d f c a l  attmntion imdiatmly, rmwwm to fre8h air, 

sivm artificial rmspiration if neodmd, ndical attention, flush with watmr, rinsm/wash skin with soap 

and watmr thoroughly 

sprptour Acute: Skin irritant, CUS dmprmssant, mostly IllL. initial *.citation followed by h m a b c k ,  
d i S 8 b e S S ,  vomitiaq, dmlirium, smvmrm mxposurm u y  smm trmmors, blurrmd vision, 
shallow rmspiration, convulaion8 

kidney, bone marrow dmmqm, lmukemia 
Chronic: Anormxia, drowsiness, anemia, blmmdinq under skin, rmducmd blood clottinq: livmr, 
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ecoloqy and enriroaaont, inc. 

~ A X A B D  I V A L V A T I O ~  0 1  C ~ B I I C A L S  

Chemical man Chromium (hexavalent) Date 3/23/92 

DOT m a r n . ~ .  no. Job !Io. UII8000 

CAI Nwbor 7440-47-3 

Retmrmnces Consulted (circlo): 

NIOSH/OIEA ?ocket Quid. Vmrschumrmn llrrck Indmx Hanardline Chris (Vol. 11)  

Toxic m b  mn8rboUS sahty MBU.1 ACOfa other: SAX, Aldrich 

Rad Pmalth Paadbook M. 65 t o  em 20 Handbook of Chemistry and Physics 

cbmmical ?roporties: (8yaonyu: Chromic oxide, solublm chromic salts 1 

CbeDic.1 ? o m l a  Cr nolecular udqht 52 

Physical State solid 8Olubbilfty (H20) in80lublm Boiling Point 4788*t 

?lash ?oint N/A vapor Prmssure/D.nsity 0 I ?rmedng ?Oht 3452*? 

Spocific Qravitp 7.14 odor Cbaractmristic rlamble Limits 

Incompatabilities Stronq oxidhers 

Bioloqical Proportiem: 

Odormdor Thrmahotd 3 3 
a v - m  0.5 ~ r n  - *= a- 
I D U  !I/A .9ra Aquatic mt/llou.m 

Route of Lxposurm Inhalation, Inqostioa 

Careia0g.n Torato9an mtaqmn 

RadiO109iCal P r m r t i m s r  

Uandlinq Rmcorwadations: (?e.soml protective nasurea) 

APR: a m  detmctable limit- SCM.  War qlovms and bootims. Prmvmnt skin/eye contact. 

llonitorinq Recomndations: 

Health Ia8ards and ?itst hid: 

110: give 1ar9m amounts o f  water, induce volftinp, imdiate rdical attention. 1AB: move to frmah a i r ,  

C?m if necessary, imdiatm rdical attention. DER: Rinsm with larqe amounts of watmr. 
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ecology and environment, inc. 

U A X A m D  S V A L O A T 1 0 8  O ?  C U B I I C 1 L S  

Chemical W a r  1,l-dichloroothano Dato 3/23/92 

Iamefl.1. lo. 2362 Job Wo. UH8000 

W Umber 75-34-3 

Rmterencos Conm~ltad (circle): 

MOSIl/OSM Pockot Quide Verschuecen Mrck Indax Hatardllne Qrir (Vol. 11) 

Toxic mod Rarardous Safoty Mnual ACOIll Other: 

Rad lloalth Ilmdbook lcIp 65 10 cm 20 Handbook of Chemistry and Physics 

Chomical Proporties: (Synonyms: tthylone dichlorido 1 

Qmmical formula CBClZQt3 Holecular Weight 91.96 

Physical State Liquid solubility (1120) 0.88 Boiling Point 135 *? 

Plash Point 22 ? Vapor Pressure/D.nsity 230 n 1roesing Point -32.1.1 

Specific Oravity 1.253 Odor Charactcistic 5 Qpm flammmble Limits 6.2 

1ncoq.tabflities Stronq oxidisers, caustics. chemically activo metals 

Bioloqical Properties: 

zLv-m 100 PPI PEL 100 ppll odorfldor Threshold S w o t  

XDLU 4,000 ppm nuvn  Aquatic Rat/?louae 400 mq/kq 

Route o f  Exposure Inhalation, contact, inqostion, eye (occular) 

Carcinogen X Teratogen J4utag.n 

Radioloqical Proporties: 

Ilandlinq Recomndations: (hrmonal protective measures) 

Disposable coveralls (Iaraner), full face mask, imper~oable qloves, respirators uith organic 

cattridq.8 

Honitorinq Racomndations: 

Disposal/Waate Troatment: 

Iloalth lasards and ?irst,Md: 

Inqestion - induce vodtinq. Contact - flush vith copious amounts of uater. Get medical attention. 

Inhaletion- remove to frosh 4ir. 

s-tou: Acute: Ilausea, vomitinq, drunkemoss, CllS deprassion, conoal injury, chomical bums. 

Chronic: Liver c kidney damaqe. 



ocoloqy and onv i ronnn t ,  inc. 

I ~ A ~ A ~ D  I W A L O A T I O B  0 1  C ~ ~ R I C A L S  

Ch0BiC.l l.BO Hydroqon Cyanido Dato 3/23/92 

m a a r n . n .  no. 10~1 Job lo. v110000 

CAS I lu~bor  74-90-0 

notoroncos Coasultod (circle): 

lIOSR/OSlu Pockot m i d o  Vorschuoron Norck Indox Ratardlino Chris (Pol.  11) 

Toxic and Rasardous Safoty Umnual 

Rad Roalth Ilandbook 65 10 cm 20 Randbook of Chorimtry and Physics 

Othor : 

Cbomical Proportios: (8ynonyu: ?omoni t r i lo ,  nydrocyanic acid.  Prussic ac id  1 

Chorical ?ormula H e n  llolocular Woiqht 27.0 

Physical Stat. l iquid/  qas Solub i l i ty  ( l 2 0 )  r i s c i b l o  w i l i n g  Point so t 

?lash Point Lo? Vapor ?rossuro/D.nmity 630 n ?roosing Point (Or 

Spoci t ic  Qravi ty  0.69 odor Charactor is t ic  ?h&h L h i t l  Clam. 1A 

Incorpa tab i l i t i o r  Acid.,  oxidisors.  arinos, sodium hydroxido, calcium hydroxido, sodium carbonate, vator 

l i o l o r i c a l  Proportios: 

n v - m  1.7 p p ~  P n  4.7 ppB Odor/Odor Threshold b i t t o r ,  almond-liko 

IDLU SO ppm lIman -tic Rat/?lous. 

Route of Ixpomuro I h . l s t i o a ,  Inqostioa,  arul 

Carcinogen - Torstoqon - Ihttaqon - 
IUdioloqical Proportiom: 

Randlinq Roconondations: (Personal protoctivo r a s u r o r )  

llonitorinq Roeomndations:  

OVA only. Tbo Ionis inq potential f o r  RQI is 13.60 oV, so an rarU w u l d  bo inot foct ivo.  

Disposal/Wasto T r o a t m t :  

loalth U s a r b .  and ?irmt Aid: 

IIW: Oivo uator ,  indue. v o d t i n q ,  wdical a t ton t ion  i m d i a t o l ~ ;  I=: movo t o  tromh a i r ,  w d i c a l  

a t toa t ion:  QtR: uash uith S O ~ D  and uator  promptly. 

p t o r s r  Amto: s t o u c h  disttoss, vor i t i aq ,  diarrhea, black s t o o l ,  hoadacbo, dissinosm, u t a l l i c  
test. 

Chroaic: rusc lo  uaakaoms, jo in t / rusc lo  pain. insolaia, c o u ,  doath 
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acoloqy and anvironmant, inc. 

E A S A R D  X V A L U A T X O ~  O F  C I I C N X C A L ~  

chadeal m a n  Lead Data 3/23/92 

DOT nan/u.n. no. 2291 Job No. UWOOOO 

CAS number 7439-92-1 

Ratatancar Consultad (circle): 

UIoSR/orru Pockat Ouido Varschuoran Mrck Indax 

Toxic and Raxardous Smtaty Mnual ACQrfl Other: 

Rad Iaalth Randbook W C I P  65 10 em 20 Handbook of Chemistry and Physics 

Chris (Pol. If) Iaaardlina 

Chemical Proportias: (aynonpa: ?lmbur 1 

Chomical ?ormala Pb -1aCUl.r Waipht 207.2 

Physical Stat. solid solubility (11201 insolubla Doilinq Point 3164 ? 

?lash Ooint U/A vapor ?rassura/D.nsity 0 n ?raaxinq Point N/A 

Spocitic Qravity 11.34 odor Charactoristic n/A C l a w b l a  Limits N/A 

Incompatabilitias Strong oxidisarm, hydroqan paroxida, acids 

Bioloqical ?toportias: 

TLV-nlA .loo Dq/ l  3 ?IL .os0 Bq/r3 odor/odor Threshold N/A 

mt/J¶ous. I O U  700 mWm3 Buun Aquatic - 
Route of crposura Xnh.lation, Inpastion, D.rn1 

Carcinoqan - Taratoqan - Iluta9an - 
Radiological ?rop.rtias: 

Randliaq Racomndations: (Parsonal protactiva nasuras) 

5 mq& hiqh afticiansp particulate rampirator: othor eoncantrattons- S C M ;  avoid skin contact or 

Mnitoring Iacomndmtions: 

Disposal/W.sta Traatnnt: 

Raalth Iaxards and ?itst Aid: 

I-: Qiva watar, induce voritinq, ndical attantion inmdiataly: IWH: move to fresh a i r ,  radical 

attention: OR: wash vith soap and watar promptly. 

symptou: Acute: stouch distrass, vomiting, diarrhaa, black stool, haadacha, dixxinass, ntallic 
t8.t. 

Chronic: mscla waknass, joint/ruscla pain, insomnia, eo-, death 



oeology and onvironront, inc. 

H A S A R D  . V A L V A T 1 0 8  O ?  C S E I I C A L S  

Chodcal Ha- PCBs Dato 3 / 2 3 / 9 2  

DOT Na../U.N. No. UN2315 Job No. U t t l O O O  

W ht.kr 1336-36-3 

Roforoncos Consultod (circle): 

I l fOl l /OSltA Pocket Quide Vorschuoron Horck Indor Harardlino Chris (Vo l .  11) 

Othor: Chomter data Toric and la8ardous Safoty mnual AC6IH - 
Rad ihalth Ilandbook Icu S I  10 CIR 20 Handbook of Chodstrp and ?hysics 

Chemical Proportior: (Synonyms: Aroclor  1254, 1221, 1232, 1241, 1245, otc. ) 

Qomical ? O t r u h  &zly12 (Appro%) Ilolocular Uoight 326 

Phymical Itat. Liquid Solubility ( A 2 0 )  Insolublo Boilinq Point 617. to 69i.r 

rlamh ?oint 431.3*? Vapor Promsuro/Donsity 0.001 u Froosinp Point -2.r 

Spocifie Qravity 1.3 - 1.0 odor Cbaractoristic ?laublo Limits 

Incorpmtabilitios stronq oxidirors 

lioloqical Proportior: 

TLV-TWA 1.0 pq/m PEL 0.1 .ci/ .3 Odor/Odor Throshold mild hydrocarbon 3 - 
IDLO 5 mqD3 IluVn Aquatic Rat/nou.. 

lout. of Lrposuro 

Carcinoqon x Toratopon mtaq.n susp.ct 

Radioloqieal Prop.rti.8: 

nandliaq Rocomndatioasr tPorsonal protoctivo wasuros) 

Impornablo clothinq, qloros,  faco shiolds. Us. nooprono, butyl rubbor, saranox. 

nonitoriaq ~ocomnd.tion~: 

Iloalth Ilasards and ? i t s t  Aid: 

Skin or .p. contact - flush uith uator for at loast 15 minutos. 

splptour -to: Irritatom worn and mkin: jaundico, dark urino: chloracno: naumoa: voritinq. 

Chronic: Liver da~aqo. 

11?05000:94 
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oeoloqy and onvironwnt, Lac. 

E A X A R D  K V A L V A T I Q ~  O ?  C S K N I C A L S  

Chomical M a r  Phon01 Dato 3/23/92 

DOT N a w / U . N .  lo. 1671 Job No. v118000 

W Numbor 108-96-2 

Rafaroacer Conrultod (circla): 

NXOSU/OSUh Pockat Quid. 

Toxic 8md Uas8rdoor Safoty ~ u a l  

Varschuoran Rorck Index nasardlino chrir w o l .  1x1 

W a r :  

Chemical Proportie.: [synonpur Carbolic A d d ,  Phonic Acid, Phony1 Bydroxido 1 

Ilolocul8r Woiqht 94.11 C I O U  ChODiC81 ?OrDUla ,-6-c 

Phyrical Stat. Solib/Liqu id Solubility (HZO) 95 lloilinq Point 359.r 

Fla8h ?oint 17S.r PrO8SUrO/D.n8ity 40 I rroosinq Point 

Spocific Oravity 1.06 Odor Charactoristic .OS p p ~  ?laIl.bl~ IfDitS 

1nco.p.tabilitios ltronq OXidirOt8. calcium hypochlorito, aluminum chlorido acid 

Biological Proportiam: 

TLv-TllA 5 ppD PSL 5 DpD Odormdor Thrashold Svoot, punqont, aromatic 

IDm 250 ppD mm@n Aquatic ut/noU80 

Rout. of Kxpo8uro Iah, myor dorm, tap, 

Carcinogen Surpoct Taratoqon Sxporinntal Mutagon Dxporinatal 

Umdling Uacomndationrr (Porronal protactivo warurar) 

A?R: 

~lboprono - 10 hour., Butyl - 8 hour.) 
Durty/windy condition or knoua hiqh concontration of ,L but <5 p p ~ :  SCBA > 5  p p ~  Tyvok and glovos 

llonitorinq Roeomnb.tionm: 

Iloalth U8sardr and ?hrt Aid: 

X n h :  
ioap and uator: Xnq: 
rttoatioa. 

10- to frorh a i r *  API i f  naCOS8aIP: Lpa/rkin: flurh uith vatar for 15 DinUta8/UO8h rkin uith 
do not induca voritinq-inrtoad, qivo milk , oqq whit., or vator, and 80.k r d i c a l  



meoloqy and mnvi rownt ,  inc. 

U A S A ~ D  S W A L U A T I O ~  o r  C U ~ N I C A L S  

ammica1 naw RUM- 22s 0.t. 3/23/92 

om naw/u.n. NO. 29101 2912 Job No.  UB1000 

CAS l w k r  R8dioacti.m mtmrial 

LfmrOnC.8 COn8ultmd (Cf rCh) :  

~ O r W / O S U  Pocket Ouido vmrschumrmn Horck Index flarardlinm Chrir (001. 11) 

Toxic .ad W.8ardOU8 Safety Mlrual a othmr: ICY65 

Rad k a l t h  Wandbook Icu 65 10 em 20 Wandbook o f  Chmriitrp and ?hp.ics 

Carcino9.n -x- hratopmn -X- Wta9mn -X- 

Ra.biOlOqiC81 Propertims: 

Alpha, p a n 8  m m i t t m r ,  ha l t - l i f e  I 1620 yearm. Radon dmuqhtmrs amit alpha, beta and q a l u  ray8: dirmct 

dauqhtmt product i m  Radon 222. 

nandlinq Rmcomndations: (krsonal protmetivm namurmm) 

Respirator8 if ai rborn  part iculatms arm gmnmratmd. Woalth physici8t  rmquirmd f o r  mxtmrnal radia t ion abovm 

noaitorinq Rmco-ndatiolu: 

Sur- ratontmr with alpha proborn (011 or  w): nicro-R-Mtmt f o r  g a m  radiation.  TLD badqma, pocket 

dosintmrs. 

DiSpo8al/Wa8tm Trmatnnt :  

Di8po8al o f  iadioactivm ua8tm downdm on quant i ty ,  a c t i v i t y  and form of  waste. 

f a c i l i t y  if rwuirmd. 

Dirpo8al a t  W dirposal  

U m a l t h  Wasardm and T i r m t  Aid: 

IlQ L I=: Docon td ru tm por801md p r io r  t o  tran8port: n d i c a l  a t t an t ion  i m d i a t m l y :  

DSR: Ua8b with 80.P and wtmr DrowtlY. 

Sgrp tou :  Aeutm: s t o u c h  distrm88 * vor i t inq ,  diarrhma I black .tool, hmadachm, di.Sin.88, r t a l l i c  
t.8t. (above 200 r m m J  

Chronic: Luaq cancmr, .kin in jury ,  oatmoqmnic s a r c o n  . 
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ocology snd onvirorumnt, inc. 

H A X A R D  C W A L U A T I O W  0 1  C H S I I I C A L S  

ChODiCAl n A M  Xylono DatO 3/23/92 

Job lo. uH8000 DOT Uamom.l. l o .  1307 

CAS h u k r  1330-73-8 

Roforoncos conoultod (circle): 

XIOSX/OSllA ?ockot Ouido Vorschuoron mrck Indox Rarardlino Chris Wol. 11) 

Toxic and lIa8ardous Safoty Manual ACQIX Othor: 

Rad Poalth Xandbook llCI0 S I  10 CFR 20 Bandbook o f  Cho~istry and Physics 

Cho~ical ?roportioo: (Synonyms: Di~othylbonaono, Xylol 1 

c x  Woloculat Woiqht 106 Q.ric.1 ? O r m I l .  

?hyrical Stat. Colorloos Liquid Solubility (1110) boiling ?oint 292.r 

?hob ?Ofat 77.? Vapor ?rosmuro/0.nsity 3.7 ?rooring Point -It*? 

Sp8CifiC Gravity 0.86 Odor ChAt8CtOtiStiC 0.5 ?larub10 UBitS 1.01 - 7.01 
Iacompatabilities Stronq oxidisors, atrong acid, hoat, poroxido 

bioloqical ?roportiom: 

TLV-mA 100 pp. ?EL 100 Pp. Odor/odor Throobold ArODAtiC 
IXL LD - SO0 

I D U l  1,000 ppm P u u n  IXL TCL 0-200 Dpa Aquatic RAtfnous. ppD/dI! 

Rout. o f  Ixgosuro IhAlO, skin 

T0rAtOg.U nutaqon Carciaoqon Exporimtal 

mdioloqical ?roportios: 

Ilaibdlinq Rocomndatioas: (?ormonal protoctivo n a s ~ r o s  1 

IBpOrvious clothinq, ?VC qlovoo, fmcoshiold, avoid prolonqmd contact. Itompirator u/orgahic vapor 

c8rtridqo Up to 5,000 pp.: >10,000 ppD US0 SCM 

llonitorinq Rocomndations: 

X~alth 11A8a.6. and ?irSt Aid: 

skin - UASh w/soap and wator; oyos - flush w/vstmr: ro~ovm to frosh a i r  i f  ovmrcon 

symptou : -to : Eyo and ~ C O U S  rrbrano irritant, CWS dopromaant, ingostion causoa 
qastroiatostinal upsot 

Chronic: Nore sovoro than AboVO, hypOrplASiA O f  bono DArroY 

253 



Por Ca10nd.r 
Quartor 

Who10 body, b a d  and trunk, 
gonad., blood torunq organa, 
hn808 Of OyOO 

1 roa 4 corn 

Skin ot vbolo body 

Imdr .  l o r o a r u ,  root and 
ankloa 

6 roa  24 ;om 

60 10.1 

Sourem: IE b L 1909 

W L :  valuor roproront 80% of rodoral boa. rtandardr por IO C?R 20.101. 

ALL PERSONNEL USING RADIATION MONITORING EQUIPMENT UILL BE TRAINED 
IN E 6 E ' s  40 HOUR PROGRAM. 

ACTION LEVELS: 

c ( 2  &/Hour - Continuous Monitoring 
> 2  mR/Hour - Health Physicist present on-site 
>5 &/Hour - Exposure time will be limited based on radiation levels 
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Section 3.0 - Project S u n a r y  

Work Plan Group: G 
Site No.: 25 
Site Nare: Radium Spill Area 
Site Description: A complete site description and history are presented in 

sections 2.0 and 3.0 of the attached work plan. 

Phase I-Field Screening 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance 
- X OVA Surface Emission Survey 
- X Radiation Survey 

BabitatlBiota Survey - 

X Eydrologic Assessment - 
Geophysical Survey (check all that apply): 
- X Electromagnetic Conductivity: - Ground Penetrating Radar 
- X EM-31 X EM-34 - Seismic Refraction 

- X Magnetometry - Seismic Reflection 
b - Very Low Frequency 

Analytical Screening (check all that apply): 
- Field Analyses 
- Soil Eeadspace Analyses: 
- Soil Gas Analyses 
- X Laboratory Analyses: 

Planned number of samples 

PLANNED NumER OF SAWLBS 

Surface Water - 
Sediment - 
Soil - 
Soil Gas - 
Groundwater - 

45 

5 

3 Duplicates - 
- Soil Gas Duplicates 

Trip Blanks 
Field Blanks 
Preservative Blanks - 
Rinsate Blanks 

- 
- 

- 
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CATEORIES OF ANALYSES 
7 Purgeable Aromatics 
- Purgeable Ealocarbons 
- Base/Neutral Extractables 

Acid Extractables - 

X Pesticides - 
- X Polychlorinated Biphenyls 

- X To tal Recoverable Petroleum 
Hydrocarbons 

. 7 X Volatile Organic Compounds 
- X Polynuclear Aromatic Hydrocarbons - X Metals 

X Phenols - Cyanide - 
Dioxins - X Gross Alpha - 

- Organophosphorus Pesticides 
- Eerbicides 

k c  II-Qmracterizatioa 

PLAImBD RuneER OF SAMPLES 

Surface Water 
Sediment 
Soil 

- 
- 

75 - 
Soil Gas - 

Duplicates - 
Soil Gas Duplicates - 
Trip Blanks - 

16 

10 
- Groundwater 

2 
1 Field Blanks 

Preservative Blanks 1 
3 Rinsate Blanks 

- 
- 
- 
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CATEGORIES OF ANALYSES 
- Purgeable Aromatics 
- Purgeable Ealocarbons 

X Pesticides - 
- X Polychlorinated Biphenyls 

- X Base/Neutral Extractables - X Total Recoverable Petroleum 
X Acid Extractables Eydrocarbons 

- X Volatile Organic Compounds 
- Polynuclear Aromatic Eydrocarbons - X Metals 
- Phenols - X Cyanide 

- Organophosphorus Pesticides 
- Eerbicides 

Dioxins - 

Additional analytical categories are identified below: 

- X Gross Alpha - x PE 
X Percent Moisture 
X Hardness (water only) 
X BTU Content 
X Ash Content 

- X Gross Beta 
X Gnlamn Scan 
- 

- - 
- - X Total Organic Carbon 

- X Alkalinity - X Total Organic Ealogens 
- X Total Suspended Solids 

- X Total Kjeldahl Nitrogen - X Ignitability 
- X Ammonia Nitrogen - X Cation Exchange Capacity 
- X Orthophosphate Phosphorus - Sulfide 
- X Dissolved Oxygen (in field) 
- X 5-day Biological Oxygen Demand 
- X Chemical Oxygen Demand 

- X Grain Size - 

X Sulfur - 
(water only) 

X Radium-226 - 

\L/ 

r [NASP]UH8000:T0480:1 
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Section 4.0 - Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. 
are listed below: 

Site-specific designated personnel and their responsibilities 

Site Hanager: 
T d T a s k  Leader(s): To Be Determined 
Field Support Personnel: 

Biographies for those personnel listed above which are not included in the 
GQAPP are included in Appendix A of this document. 

Section 5.0 - W/OC Objectives for Heasurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
i, presented in Section 5.0 of the GQAPP. Detection limits for screening and 

quantitative analyses are presented in Section 9.0 of the GQAPP. 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. All analytes (including field parameters), sample 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifies any modifications to the 
accuracy (A) ,  precision (P), completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GQAPP sections. 

Procedures 

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 
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Analyte Media Hethod No. A P C DL 

Laboratory Screening Analyses* 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 
Gross Alpha 

Hydrocarbons 

Hydrocarbons 

Laboratory Analyses 

v Radium-226 
Gross Alpha 
Gross Beta 
Gamma Scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides & PCBs 
Total Recoverable Petroleum 
Eydrocarbons 

TAL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromi um 

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/w 
s/w 
s/w 
s/w 
s/w 
s/w 

EPA 903.1 
EPA 900 
EPA 900 
EPA 901.1 
EPA 8240/624 
EPA 82701625 
EPA 8080/608 

EPA 418.1 

EPA 6010 
EPA 6010 
EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

N/H N/H N/H 

N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 

N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 

N/H N/H N/H 
N/H N/H N/H 
TBD TBD TBD 
TBD TBD TBD 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 

N/H N/H N/H 

N/H 
N/H 
N/H 
N/U 
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/U 

N/U 
N/H 
N/U 

TBD 
N/H 
N/H 
N/H 
N/H 
N/U 
N/H 
N/H 
N/U 
N/H 
N/U 

N/U 
N/U 
TBD 
TBD 
N/H 
N/H 
N/H 

N/H 

N/H 
N/U 
N/H 
N/H 
N/H 
N/H 
N/U 
N/H 
N/H 
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Analyte Hedia Hethod No. A P C DL 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Hanganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thal 1 i urn 
Tin 
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 Size 
BTU Content 
Ash Content 
Total Organic Halogens 

Demand 

Sulfur 
Ignitability 
Cation Exchange Capacity 

s/v 
'S/V 
s/w 
s/v 
s/v 
s/w 
s/w 
s/w 
s/w 
s/v 
s/v 
s/v 
s/v 
s/w 
s/v 

s/w 
s/v 
V 
V 
V 
s/w 
s/v 
s/v 
V 
V 
V 
S 
S 
S 
S 
S 

S 
s/v 
S 

EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 
EPA 6010 
EPA 6010 
EPA 7471/7470 
EPA 6010 
EPA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 282.2 
EPA 6010 
EPA 6010 

EPA 9010/335.2 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

SH 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 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/M N/H N/H 
N/H N/H N/H N/H 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 

N/H N,/H N/H N/H 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
TBD 
N/H 
N/H 

75-125 

N/H 
N/H 
N/H 
N/H 
N/M 
N/H 
N/H 
TBD 
TBD 
N/H 
N/H 

35 

N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
TBD TBD 
TBD TBD 
N/H N/H 
N/H N/H 
95% lOOulg/ lq 
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m v 
Analyte Media Method No. A P C DL 

Field Parameters 

PB U 150.1 N/H N/H N/H N/H 
Specific Conductance U 120.1 N/H N/H N/H N/H 
Temperature U 170.1 N/H N l N  N/H N/H 
Dissolved Oxygen U EPA 360.1 N/M N/M N/H N/H 

Notes: S = Soil and/or sediment 
W = Groundwater and/or surface water 
N/H t No modifications from G W P  
TBD = To be determined. 

*With the exception of total recoverable petroleum hydrocarbons, the 
laboratory screening analyses do not have EPA method numbers. 

Section 7.0 - Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Hodifications to these procedures are described below: 

0 

No Hodifications 

Section 8.0 - Calibration Procedures and Frequency 

Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. Hodifications to these procedures are described below: 

No Modifications 
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Section 9.0 - Analytical Procedures 
Screening and quantitative analytical procedures are presented in Section 9.0 
of the GQAPP. Site-specific accuracy, precision, completenesst and detection 
limit criteria are presented in Section 5.0 of this SOAPP. 
any other of the analytical procedures are described below: 

Hodifications to 

No Hodifications 

Section 10.0 - Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 of tht GOAPP. Hodifications to thtse proctdures are described below: 

No Hodifications 

Internal quality control 
GOAPP. Modifications to 

Quality Control checks 

check procedures are presented in Section 11.0 of the 
these procedures are described below: 

No Modifications 

Section 12.0 -- Performance and System Audits 

Performance and system audit procedures are presented in Section 12.0 of the 
GQAPP. Specific audits planned for this site investigation are listed below: 

Audit Type Prequency/Date 
~ 

Description 
~ 

To Be Determined 
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Section 13.0 - Preventive Maintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Hodifications 

Section 14.0 - Procedures Used to Assess Accuracy, Precision, and 
Colpleteness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GQAPP. 
are described below: 

Modifications to these procedures 

No Modifications 

Section 15.0 - Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 16.0 - Ouality Assurance Reports to Hanagemem 

Ouality 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 whose biographies do not appear 
in the GQAPP are listed below; biographies for these site personnel are 
presented on the following pages. 

To Be Determined 
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@ Section 3.0 - Project S u n a r y  

Work P l a n  Group: G 
Site No.: 27 
Site &me: 

Site Description: 
Radium Dial Shop Sewer 

A complete site description and history are presented in 
sections 2.0 and 3:O of the attached work plan. 

phase I-Pidd SCr-ing 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance - HabitatIBiota Survey 
- X OVA Surface Emission Survey - X Radiation Survey - X Hydrologic Assessment 

Geophysical Survey (check all that apply): 
- Electromagnetic Conductivity: - Ground Penetrating Radar 

En-34 - EL31 - 
hgne tome t ry - e - Very Low Frequency 

- Seismic Refraction 
- Seismic Reflect ion 

Analytical Screening (check all that apply): 
- Field Analyses 
- Soil Gas Analyses 
- X Laboratory Analyses: 

- Soil Headspace Analyses: Planned number of'samples - 

PLlllJLrJBD #uIIBEB OF SAHPLBS 
Surface Vater 
Sediment 
Soil 
Soil Gas 

Groundwater 

- 
1 

42 
- 
- 
- 

3 - 

4 Duplicates - 
- Soil Gas Duplicates 

Trip Blanks - 
Field Blanks - 

- Preservative Blanks 
Rinsate Blanks 
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CATEGORIES OF ANALYSES 
Purgeable Aromatics - X Pesticides - 

- Purgeable Halocarbons X Polychlorinated Biphenyls - - BaselNeutral Extractables - X Total Recoverable Petroleum 

- Acid Extractables 
- X Volatile Organic Compounds 
- I( Polynuclear Aromatic Eydrocarbons - X Metals 

- Dioxins - X Gross Alpha 
- Organophosphorus Pesticides 

Bydrocarbons 

I( Phenols - Cyanide - 

Berbicides - 

Phase 11-4mractcrization 

PLblQNBD "BBR OF SIUIPLES 

Surface Water - 
Sediment - 
Soil - 

Groundvater - 
Duplicates - 

Trip Blanks - 
Field Blanks 7 

126 

- Soil Gas 
12 
14 

Soil Gas Duplicates - 
7 
2 

Preservative Blanks 2 
Rinsate Blanks 7 - 
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C A m R I E S  OF ANALYSES 
- Purgeable Aromatics 
- Purgeable Halocarbons 

X Pesticides - 
- X Polychlorinated Biphenyls 

X Base/Neutral Extractables - X Total Recoverable Petroleum 

X Acid Extractables 
- 

Hydrocarbons - 
- X Volatile Organic Compounds 
- Polynuclear Aromatic Hydrocarbons - X Metals 
X Phenols - X Cyanide 

X Dioxins 
- 
- 
- X Organophosphorus Pesticides 

X Herbicides - 
Additional analytical categories are identified below: 

- X Gross Alpha - I( PH 
- X Gross Beta - 

- X Total Orgatiic Carbon - 

X Percent Hoisture 
X GaranaScan - X Hardness (water only) - 

X BTU Content 
X Grain Size 
- X Alkalinity 
- X Ash Content - 

- X Total Organic Halogens 
X Sulfur - X Total Suspended Solids - 

(water only) 
- X Total Kjeldahl Nitrogen - X Ignitability 
- X Ammonia Nitrogen - X Cation Exchange Capacity 
- X Orthophosphate Phosphorus - X Sulfide 
- X Dissolved Oxygen (in field) 
- X 5-day Biological Oxygen Demand 
- X Chemical Oxygen Demand 
X Radium-226 - 
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Section 4.0 - Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. 
are listed below: 

Site-specific designated personnel and their responsibilities 

Site  Manager: 
TeadTask Leader(s): 
Field Support Personnel: 

To Be Determined 

Biographies for those personnel listed above which are not included in the 
GQAPP are included in Appendix A of this document. 

Section 5.0 - WQC Objectives for Heasurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. Detection limits for screening and 
quantitative analyses are presented in Section 9.0 of the GQAPP. Procedures 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. All analytes (including field parameters), sample 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifies any modifications to the 
accuracy (A), precision (P), completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GQAPP sections. 

' 

Section 6.0 - Pieldvork and Sampling Procedures 

Pieldvork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 
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e Analyte Media Method No. A P C DL 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromium 
COPP- 
Lead . 
Nickel 
Silver 
Zinc 
Gross Alpha 

Bydrocar bons 

Rydrocarbons 

Laboratory Analyses 

Radium-226 
Gross Alpha 
Gross Beta 
Gamma Scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides & PCBs 
Dioxins 
Organophosphorus Pesticides 
Rerbicides 

Total Recoverable Petroleum 
Rydrocarbons 

Phenols 

TAL Hetals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 

SIW 

s/u 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 

s/w 
s/w 
SIW 
s/u 
s/u 
s/w 
s/w 
s/w 
s/u 
s/w 

s/w 
S 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
SIW 

EPA 418.1 -- 

EPA 903.1 
EPA 900 
EPA 900 
EPA 901.1 
EPA 8240/624 
EPA 82701625 
EPA 8080/608 
EPA 8280 
EPA 8140 
EPA 8150 

(modified)/509B 

EPA 418.1 

EPA 8040 

EPA 6010 
EPA 6010 
EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

N/H N/H N/H N/H 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/M N/H 

N/H N/H N/H TBD 
N/H N/M N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/M N/H N/H N/H 
N/H N/H N/H N/H 

N/M N/H N/H 
N/H . N/H N/H 
TBD TBD TBD 
TBD TBD TBD 
N/H N/H N/H 
N/M N/H N/H 
N/H N/H N/H 
TBD TBD TBD 
N/H N/H N/M 

N/H 
N/H 
TBD 
TBD 
N/H 
N/H 
N/H 
TBD 
N/H 

N/H N/H N/H N/H 

N/H N/H N/H N/H 

N/H N/H N/H N/M 

N / H -  N/H 
N/H N/H 
N/H N/M 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 

N/H NIX 
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 
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Analyte Media Method No. A P C DL 

Cobalt 
Copper 
Iron 
Lead 
Hagnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Vanadium 
Zinc 

Cyanide 
Sulfide 
TOC 
Hardness @ Alkalinity 
To tal Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 
PH 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 

Demand 

Sulfur 
Ignitability 
Cation Exchange Capacity 

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 

SIW 
S/V 
S/V 
W 
W 
v 
s/w 
s/w 
s/w 
W 
W 
W 
S 
S 
S 
S 
S 

S 
s/w 
S 

EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 
EPA 6010 
EPA 6010 
EPA 7471/7470 
EPA 6010 
EPA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 282.2 
EPA 6010 
EPA 6010 

EPA 9010/335.2 
EPA 376.1 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

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 

ASTM D-129-64 
EPA 325.3 

EPA 1010 
EPA 9081 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/M N/H N/M 
N/H N/H N/H N/H 
N/M N/H N/H N/H 
N/M N/H N/H N/H 
N/H N/H N/H N/H 
N/H NIH N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/M N/H N/H 
N/H N/H N/H N/M 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
NIH N/H N/H N/H 
N/W N/H N/H N/W 
N/H N/H N/H N/H 
N/H N/H N/M N/H 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
TBD TBD TBD TBD 
TBD TBD TBD TBD 
N/M N/H N/M N/W 
N/H N/M N/H N/H 

75-125 35 95% lOOmg/k 
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Analyte Media nethod No. A P C DL 

Field Parameters 

W 150.1 
W 120.1 

Pa 
Specif ic Conductance 
Temperature . w  170.1 
Dissolved Oxygen W EPA 360.1 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 

Notes: S I Soil and/or sediment 
V 
N/H = No modifications from GQAPP 
TBD To be determined. 

= Groundwater and/or surface water 

*With the exception of total recoverable petroleum hydrocarbons, the 
laboratory screening analyses do not have EPA method numbers. 

Section 7.0 - Sample Custody 

0 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 
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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 Xodifications 

Section 10.0 - Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 of the GQAPP. Modifications to these procedures are described below: 

No Xodifications 

Internal quality control check procedures are presented in Section 11.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Xodifications 

Section 12.0 - Performance and System Audits 

Performance and system audit procedures are presented in Section 12.0 of the 
GQAPP. Specific audits planned for this site investigation are listed below: 

Audit T)rpe Prequency/Dqte Description 

To Be Determined 
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Section 13.0 - Preventive kintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Hodifications 

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 GOAPP. 
are described below: 

Hodifications to these procedures 

No Modifications 

0 Section 15.0 - Corrective Action 
Corrective action procedures are presented in Section 15.0 of the GOAPP. 

Modifications to these procedures are described below: 

No Modifications 

Section 16.0 - Ouality Assurance Reports to Management 

Ouality assurance report procedures are presented in Section 16.0 of the 
GOAPP. Hodifications to these procedures are described below: 

No Hodifications 
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Appendix A - Additional Personnel Biographies 

Personnel assigned to this site investigation whose biographies do not appear 
in the GQAPP are listed below; biographies for these site personnel are 
presented on the following pages. 

To Be Determined 
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Sciostific mano 

Aciponror oxyrhynchus 
Annocrypta arprolla 
Ethoostonr hirtrio 
tundulur j0nkin.i 
L.pirost.ur spatula 
noxortona carinatun 

AE(PI(I8IANS AND REPTILES 

Alligator nisrisrippionsis 
Carotta carotta carotta 
Chelonia nydar mydas 
Dornocholys corircoa 
Drynarchon corair coupori 
Erot~ocholys inbricata 
Gophorus polyphornus 
Graptorys pulchra 

--- 

Lopidocholyr Ir.rpi 
Ran. rroolata aosopur 
Hacroclonys tomnincki 
- 

nustola vison lutonsis 
Poronyrcur polionotus 

trissyllopsir 
Trichochur nanatur 

lrtiroatrir 

-- 

Atlantic sturgoon 

Harolquin drrtor 
Salt narsh topninnow 
Alligator gar 
Rivor rodhorso 

Cryotal d8rt.r 

Anorican Alligator 
Loggorhoad turtlo 
Croon turtlo 
Loathorback turtlo 
Eastorn indigo m a k o  
Hawksbill turtlo 
Qophoc tortoiro 
Alabana nap turtlo 

Atlantic ridloy 
f lor id .  gophot frog 
Alligator snapping 

turtlo 

florid. .ink 
Pordido . Koy boach 

Wort Indian rnanatoo 
nous. 

Ursus anoricanus floridanus f lor id .  black boor - 

n 
U 
U 

P 
U 
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R 

n: ,  
n ?  
n 

n ?  
P 

P 
U 

n ?  
P 
S R  

U 

w A  
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N/A 

ssc 
T 

S I C  
ssc 
ssc 
ssc 

ssc 
T 
S 
E 
T 
S 

ssc 
ssc 

E 
ssc 
ssc 

T 

E 

T 

UR 2 Gulf coast, ortuarino 
UR 2 f t o 8 h  w a t w  

Frosh wator 
Salt, frorh, brackish watmrs 
8rackirh, trorh, salt wator 
Frorh wator 

T(S/A) Swanpr, narshos, ponds 
T 
E 
E 
T 
E 

UR 1 

E 

UR 2 
UR 2 

UR 2 
E 

E 

UR 2 

Harino, coastal 
narino, coastal 
Hatino, COr8t.l 
Opon aroar noar wator 
Marlno, coastal 
Sandy COa8t.l plains 
Swanps. atrorns, marshrs, 
ponds 
Harho, coastal 
Sand hill connunitior 
Swanpa, natshos, ponds 

Tortostrial habitats 
Boach dunor 

Atlantic and Gulf coasts 

Titi rwanps 



Appoadix C (Coat). 

h8- ' status 
Iabitat seioatieic aam Co#m I a n  Statrs IQWC(or  ?MI US- 

BtRDS 

Charadriua molodur 
Chrradriur ahxandrinur 
Dondroida dominica 

Dondroica ki rt landii 
Haomatopur prlliatus 
Egrotta ruCosconr 
Egrotta caoruloa 
Eprotta thula 
- Grua canadonria pratonais - falco poroqrinur tundrius 

a toddardi 

Calco rparvorius paulus 
Haomatopus palliatua 
Haliaootur loucocophalur 
Pandlon haliaotua 
Polocanur occidontalir 
Picoida8 boroalir 

- 

Vormivora bachranii 
Campophilus principalis 

Storna antillarum 
nyctoria amoricana 
Rortrhamur sociabilir 

- 

INVERTEBRATES 

Coprir qophori 

Piping Plovor 
Snouy plovor 
Stoddard'r yollow- 
throatod warblor 

Kirtland's uarblor 
horfcan oystorcatchor 
Roddirh ogrot 
tittlo bluo horon 
Snowy ogrot 
Florida randhill crano 
Arctic poroqrino 

Southoartarn koatrol 
hmorican oystorcatchor 
Bald oaglo 
0spr.y 
Brown polican 

woodpockor 
Bachmann'r warblor 
Ivory-billod 
woodpockor 
toart torn 
Wood rtork 
Snail kit. 

falcon 

R~d-cockad~d 

P 
P 
?-U 

U 
U 
?-U 
P-u 
P-u 
U 
n 

I 
?-U 
P-u 
I 
I 

P-u 

U 
U 

U 
U 
U 

Scarab bootlo ? 

r 
T 

E 
ssc 
ssc 
ssc 
ssc 
T 

E 

T 
ssc 
T 
ssc 
ssc 
T 

S 
S 

T 
E 
S 

T 
a 2  
UR 2 

E 

UR 2 

T - .  

UR 2 

E 

AC 

C 

E 
E 

e 
E 

UR 2 

Opon dry, randy b08ch.s 
00.11 dry, randy boachor 
Uoodad habitats 

Woodod habitatr 
Coaatal habitat. 
froshuator/coastal wotlands 
frorhwator/coartal wotlands 
rroahwator/coartal uotlandr 
Froshuator wotlands 
Wintors on coaats 

Opon pin. Corosts, cloarinqs 
Opon coartal boachor 
Pin. Corortr/coastal habitat 
I0.r uator 
Mangrovo trboa, coasts 
Cavity norta/old pino atands 

Woodod habitat. 
Uoodod habitatr 

Coastal habitatr 
Creshwator/coastal wotland8 
frorhwator/coaatal uotlands 

Aaaociatod w/Gophor Tortoiso 
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Chryropsir qorrypina 
cruisoana 

Drorora intormodia 
Epigaoa roponr 
Kalaia Irtifolia 
Li laoopsis carol inonris 
tiliua iridollao 
Pinguicula planifolia 
Polygonolla aacrophylla 
Rhododondron austrinua 
Jar raconia Ioucophy 11. 
~ircaconia e 
S towar t ia aa lacodnadron 

- .  

- 

Cruiro*r qoldon-astor P 

Spoon-loavod sundow R 
Trailing arbutus U 
Nountain Iaurol U 
Carolina lilaoopris n 
Panhandlo lily U 
Chapman’s buttorwort U 
Largo-loavod jointwood R 
Orang. araloa U 
Whit.-top pitchorplant R 
Swoot pitchorplant U 
Silky camollia U 

C 

t 
C 

t 

C 

*E 
t 
C 

E 
C 

C 

UR I 

UR 2 
UR 3 
UR 2 
UR I 
UR 5 

-. 
UR 2 

Aquatic habitats 
Dry, acid, randy r o i l  
Rich, aoirt, shady woods 

Black, mucky soils 

Sand pine-oak scrub 
Moist. voody habitats 
opon acid bogs 
Acid boqs/slarh pino woods 
Slopos of woodod ravinos 

C t 

T I 

UR 1 * 

UR I = 
UR 5 I 

Endangorod 
Throatonod 
Undor roviow, for rodoral listing with substantial ovidonco in oxistonco indicating at loart roaa 
dogroo of biological vulnorability and/or throat. 
Undor rovlow, inrufficiont biological data availablo. 
Candidat. spocios, but taxa has provon to bo mor0 uldorproad than was provlously boliovod and/or 
thoro spocios that aro not subjact to any idontifiablo throat. 
rlorida Dopartmont of Aqrlculturo. 
Florida Gar0 and rroshwator Fish Commirrion. 
U.S. Fish and Wildlifo Sorvico. 



Agpondi8 C ( C o l t . )  

bas. - Status o f  spocios on tho NAS Ponracola facility. 
R = Rosidont. 
H Higrant. 
SI - Surpoctod rosidont. 
P = Posriblo rorldoat duo to available habitat; rutvoy roquirod. 
U = Unknown, rurvoy roquitod. 
N/A - Not erpoctod to occur on tho W A S  Ponracola facility. 
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14.2 Phase I1 - Characterization 
The primary objectives of the Phase I1 field investigation are as 
follows : 

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

o To confirm and validate the contaminant distributions indicated 
by the Phase I analytical screening results by collecting and 
analyzing samples under full-scale CERCLA-type OA/OC 
requirements; 

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

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

In addition, limited 

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

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

The analytical 

During the Phase I1 investigation of Site 27, which is covered by RCRA 
requirements, at least one sample per contaminated medium will also be 
analyzed for Appendix IX parameters (40 CFR, Part 264).  These samples 
will be collected from the area of highest contamination for each medium 
as determined during the Phase I investigation. 
samples may be required depending on the extent of contamination 
de tee ted . 

Additional Appendix IX 

D-2 
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Ao. of Dupli- Trip riold Rinsato [Ptosotr~i* .  AnalytiE!&J 
nodiun Sanploa catoa Blanks. Blanks Blanks blanks J Total. suit. 

Soil 25 3 2 11 1 2 31  A 
( 10 )  C 

Qr oundwa t r 3 1 1 tnJ 1 I n 1  16J A 
(1) B 

TOTAL 28 4 3 tll 3 t1J I 401  11 1 

SITE 27 

So. of Dupli- Trip riold Rinaato [Prosorr~ti.u Ana1ytf8:hJ 
Modiru Sanploa cotoa Blank.' Blanks Blank. B l & s  J Total suit. 

~~ 

soil 25 3 2 111 2 

Groundwator t3J 1 1 tn1 1 

t31 1 1 InJ 1 

TOTAL 31 5 4 11  1 4 

~ 

'Trip blanks will bo analyxod for 1hrgotJ Compound List (TCL) volatilo organic compound. only. 

[ hosorrativm blanks rill bo maaly8od for  TCL *ohtilo org.PIc corpopad., total r.covmr.blo 
bydrocarbau, total 'La ntals. and cymnida..] 

tCJAnalytical auito doaignationa aro aa followa : 

b 

A .I Gross Alpha, Radium 226, TCL volatilo organic conpounda plus xylono and kotonoa, TCL 
baoo/nautral and acid axtractablo organic conpounda, TCL posticidos and PCBs, total 
rocovorablo hydrocarbona, TCL utals (total [ i . o . ,  unfiltorodl and diaaolvod ti.. ., 
rilliporo-filtorod]), cyanido, total organic carbon, hardnoaa (wator only), and alkalinity 
(wator only). 

I) - Total auapondod aolida, total Kjoldahl nitrogon, anonia nitrogon, orthophosphato 
phosphorua, diaaolvod oxyqon tin tiold), 9-day biological oxygon domand ( B O D 5 ) ,  and chorical 
oxygon domand ( C O D ) .  

C - ptl, alkalinity, porcont moisture, grain aizo, BTV contont, aah contont, total organic 
balogona, aulfur, ignitability, and cation oxchango capacity. 

Id1Spocif ic conatituonta oncorpasaod by tho various chomical groups includod within tho 
abovo-liatod analytical auitoa aro idontified in Tab108 9-5 through 9-13 of tho Gonoric Quality 
Assurance Projoct Plan. 

Tho n d o r  of aamploa shown in paronthoaos will bo analyzod for tho additional paramotors 
indicatod. 

In - lot roquirod.) 0 
1)-3 



14.2.1 Biota Sampling 
The need for formal biological sampling will be based on the results of 
the Phase I habitat/biota survey and analytical screening results. 
biological sampling is required, a separate biological sampling plan 
will be prepared which outlines sample locations, sampling 

methodologies, analytical parameters, etc. 

0 If 

14.2.2 soil sampling 
The actual numbers and locations of soil samples will be determined 
based on the results of Phase I analysis. 
will be collected at each site. 
in Figure 14-2. 
depth intervals: 0 to 0.5 feet, 0.5 to 2.5 feet, then every 2.5 feet to 
the water table or to a maximum of 10 feet. 
feet will be sampled only if contamination is indicated during Phase I. 

A total of 25 soil samples 
Tentative sampling locations are shown 

Samples will be collected by cornpositing the following 

Intervals deeper than 10 

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

14.2.3 

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

Shallov Honitoring Vel1 Installation and Development 

Three 

Tentative well locations are shown in Figure 14-2. 

All shallow monitoring wells 

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 

D-4 

[Bold items enclosed in brackets denote 
changes to last version of documentJ 



L x 
5 
YE 

W cn 
Q 
2 a 
4 
aJ 

Y 

a 

I -  I 

0 
0' a 

T I I  .. ._ I 

I 
4 !g 

D-5 

N 

w I 
c 

s a 
i i  



number proposed. 
monitoring wells will be installed during Phase 11 in order to expedite 
the overall inves t iga t ion schedule. 

When and where possible and/or practical, additional 

0 
14.2.4 Groundvater Sampling 
Groundwater samples will be collected from all new shallow monitoring 
wells after well development. 
sections 6.8 and 6.10 of the GOAPP. The temperature, PI?, and specific 
conductance of the groundwater from each well will be measured in the 
field. 

Samples will be collected as outlined in 

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

to 

In addition, limited aquifer testing will be performed consisting of 
short-term specific capacity tests conducted during well development 
and/or slug testing. 
of aquifer hydraulic properties. Aquifer testing will be conducted in 
conjunction with well development to decrease the amount of potentially 
contaminated groundwater that must be disposed of. 

@ 
These tests are useful in deriving first estimates 

Hydrologic and analytical data will be used to evaluate the lateral 
migration of contaminants and plan the locations of deep wells, if 
needed, in subsequent phases of the site characterization. 

14.2.6 Sedirent Sampling 
Two sediment samples are tentatively proposed to be collected from 
manhole access locations to the sewer at Site 27, as shown on Figure 
14-2. In addition, the sewer outfall will be located and one sediment 
sample will be collected. The sediment samples will be collected as 
described in Section 14.1.3.1 for the Phase I sediment samples. 
summary of analytical parameters can be found in Table 14-2. 

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

. 
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