"
AlIM

nd Image Management
e, Suite 1100

Association for Information a

1100 Wayne Avenu

Silver Spring, Maryland 20910
301/587-8202

Centimeter

10 1 12 13 14 15 mm

9

8

3

2

1

25

22

18

16

I
I
I

Il

Q

< 122
2 |l
m

e
—
—
—

Il

125

—
——

|
’\\
I

Inches

MANUFACTURED TO RIIM STANDARDS
BY APPLIED IMAGE, INC.






WSRC-TR-92-415

ANALYSIS OF WATER AND SOIL FROM THE WETLANDS OF
UPPER THREE RUNS CREEK - VOLUMES 1, 2A, 2B, & 3

by
Haselow, L. A.

Westinghouse Savannah River Company
Savannah River Site
Aiken, South Carolina 29808

Haselow, L. A,, WSRC/ERD

Rogers, V. A, WSRC/SRTC

Riordan, C. J., Metcalf & Eddy

Eidson, G. W., Ph. D., Normandeau Assodiates, Inc.
Herring, M. K., Normandeau Associates, Inc.

DOE Contract No. DE-AC09-89SR18035

This paper was prepared in connection with work done under the above contract number with the U. S.
Department of Energy. By acceptance of this paper, the publisher and/or recipient acknowledges the U. S.
Government's right to retain a nonexclusive, royalty-free license in and to any copyright covering this paper,

along with the right to reproduce and to authorize others to reproduce all orm\ Af § copErﬁted paper.

VTR TION O THM DOCUMENT 1K (e umw g



WSRC - TR - 92 415

ANALYSIS OF WATER AND SOIL FROM THE
WETLANDS OF UPPEK THREE RUNS CREEK (U)

VOLUME 1
SUMMARY REPORT

L. A. Haselow, WSRC/ERD

V. A. Rogers, WSRC/SRTC

C. J. Riordan, Metcalf & Eddy

G.W. Eidson, Ph. D., Normandeau Associates, Inc.
M.K. Herring, Normandeau Associates, Inc.

August 1992

() ¥,

é.“ \l"?\c

Westinghouse Savannah River Company & Q p L
Savannah River Site o2 A NS

. Aj.ken SC 29808 SAVANNAH RIVER SITE

DISTreem T4



DISCLAIMER

This report was prepared for the United States Department of Energy
under Contract No. DE-AC09-89SR18035 and is an account of work
performed under that contract. Reference herein to any specific
commercial product, process, or service by trademark, name manufacturer
or otherwise does not necessarily constitute or imply endorsement,
recommendation, or favoring of same by Westinghouse Savannah River
Company or by the United States Government or any agency thereof. The
views and opinions of the authors expressed herein do not necessarily
state or reflect those of the United States Government or any agency
thereof.

Printed in the United States of America

Prepared For
U.S. Department of Energy
and
Westinghouse Savannah River Company




TABLE OF CONTENTS
L

VOLUME 1 - SUMMARY REPORT: ANALYSIS OF WATER AND SOIL
FROM THE WETLANDS OF UPPER THREE RUNS CREEK

EXECUTIVE SUMMARY . . ... ittt it ittt itee i it an e 1

1.0 INTRODUCTION ............. e e e e e e e e 2

1.1  Site Description . .. ....... .00ttt 2

1.2 Local Hydrogeology . ...... ... .t ennneneeneens 4

1.3 Previous Sampling . . . .. ... ... i e 11

2.0 MATERIALS AND METHODS . ... ... ...ttt eereennnn 12

2.1 Wetlands Survey . .. ... .. i e 12

2.2 Wetlands Water Sampling . . ... ... ... ...ttt 12

23 Soil Sampling . . ... ... e 15

2.4  Sample Handling and Shipping . ...................c.... 15

25 QA/QC Procedures . ... ... oov i ittt e e 16

2.6  Summary of Analytical Methods . ...................... 16

3.0 RESULTS ... . ittt e e e e e i e 18

3.1 Soil Sampling . . ... ... ... e 18

3.1.1 Radiological . ............ ... 0., 18

312 Metals . . ... e e 18

3.1.3 Inorganics ..........: e e e e e e 18

3.2 Wetland Water Sampling . . .. ........ ...t 20

3.2.1 September/October 1991 . ...................... 20

3.2.1.1 Radiological . ..................... 20

3.2.1.2 Metals . .. ... ... ... ... i 20

3.2.13 Organics . . ......... ... eun.en. 20

3.2.14 Inorganics ....................... 20

3.2.2 January/February 1992 . ....................... 21

3.2.2.1 Radiological ......... IR YO 21

3.2.2.2 Metals . . ................. PP 21

3.2.23 Organics . . ... .. ... 21

3.2.24 Inorganics . ................ ... ... 21

4.0 CONCLUSIONS . .. ... i e e e e e 22

5.0 REFERENCES . ... ... .. ... it 29
APPENDIX A Summary of Analytical Data for QA/QC Samples

APPENDIX B Summary of Analytical Data for September/October 1991 and

January/February 1992 Sampling Events



APPENDIX C Results of Preliminary Sampling Investigation

VOLUME 2A - ANALYTICAL DATA PACKAGES - SEPTEMBER/OCTOBER
1991

VOLUME 2B - ANALYTICAL DATA PACKAGES - JANUARY/FEBRUARY
1992

VOLUME 3 - WETLANDS SURVEY MAPS

ii



LIST OF TABLES

2.1. Wetland Sampling Location Numbers . ........................ 13
2.2. Analytical Parameters . . ... ... ...t e e e 14
2.3. Summary of Analytical Methods . . . ... ........ ... ... . ., 17
3.1. Soil Maximum Baseline Values ..... Attt e e e 19

iii



LIST OF FIGURES

1-1.
1-2.
1-3.
1-4.

1-5.

1-6.
4-1.
4-2.
4-3.
4-4,

4-5.

SiteLocation Map . ... ... i ittt ittt it i e 3
Geophysical Characteristics of Hydrostratigraphic Units . ... .......... 6
Hydrostratigraphic Nomenclature of the SRS .. ... ................ 7
Potentiometric Surface Map of Aquifer Unit IIA (Congaree Aquifer) ...... 8
Potentiometric Surface Map of Aquifer Zone IIB, (Barnwell/McBean

AQUIfer) .. e e e e e 9
Potentiometric Surface Map of Aquifer Zone IIB, (Water Table Aquifer) ... 10
Phase I Tritium Levels . ....... ... ... ... ..., 23
Phase Il Tritium Levels . ... .. ... ... ... i 24
Phase III Tritium Levels .. .. ... ... ... ... .. . ... 25
Phase I Gross AlphaLevels . ............ ... ... ... ... ... 26
Phase I Gross AlphaLevels . . ... ...... ... ... .. 27
Phase ITII Gross Alpha Levels . ... .............. . ..., 28

iv



LIST OF ACRONYMS/ABBREVIATIONS

BGC

FHSB

FMB

GSA

MBV

MWMF

RCRA

SCDHEC

Burial Ground Complex

F- and H-Area Seepage Basins

Fourmile Branch

General Separations Area N
Maximum Baseline Value

Mixed Waste Management Facility
Resource Conservation and Recovery Act

South Carolina Department of Health and Environmental Control

SDWA-MCL Safe Drinking Water Act - Maximum Contaminant Level

SL

SRS

UTRC

WSRC

Sanitary Landfill
Savannah River Site
Upper Three Runs Creek

Westinghouse Savannah River Company



EXECUTIVE SUMMARY

Shallow water and soils along Upper Three Runs Creek (UTRC) and associated wetlands
between SRS Road F and Cato Road were sampled for nonradioactive and radioactive
constituents. The sampling program is associated with risk evaluations being performed for
various regulatory documents in these areas of the Savannah River Site (SRS). WSRC
selected fifty sampling sites bordering the Mixed Waste Management Facility (MWMF), F-
and H-Area Seepage Basins (FHSB), and the Sanitary Landfill (SL). The analytical results
from this study provided information on the water and soil quality in UTRC and its
associated wetlands.

This investigation involved the collection of shallow water samples during the Fall of 1991
and the Spring of 1992 at fifty (50) sampling locations. Sampling was performed during
these periods to incorporate high and low water table periods. Samples were collected from
three sections along UTRC denoted as Phase I (MWMF), Phase II (FHSB) and Phase III
(SL). One vibracored soil sample was also collected in each phase during the Fall of 1991.

The analytical results from this investigation indicated that the primary constituents and
radiological indicators detected in the shallow water and soils were tritium, gross alpha,
radium 226, total radium and strontium 90. Tritium levels exceeded the Safe Drinking
Water Act Maximum Contaminant Levels (SDWA-MCL) in 72% of the samples collected
from Phase I in the Fall and in 88% of the samples collected from Phase I in the Spring.
Tritium levels exceeded the SDWA-MCL in 13% of the samples collected from Phase II in
the Fall and in 7% of the samples collected from Phase II in the Spring.  All samples
collected from Phase III contained tritium at a concentration less than the SDWA-MCL.
Gross alpha levels exceeded the SDWA-MCL in samples from all Phases in both the Spring
and Fall. The proposed SDWA-MCL for radium 226 was exceeded in Phase I samples,
only. Sixteen percent of the Phase I samples collected during the Fall of 1991 exceeded the
SDWA-MCL for radium 226. Analytical results for the Spring of 1992 sampling event did
not include radium 226; instead, the samples were analyzed for total radium. Total radium
was detected at a concentration which exceeded the SDWA-MCL (5 pCi/L) in 24% of the
Phase I samples and in 7% of the Phase II samples. The SDWA-MCL for strontium 90 (8
pCi/L) was exceeded in both Phase I (28% of the Fall samples and 12% of the Spring
samples) and Phase IT (20% of the Fall samples, only). Because of the high turbidity of the
collected samples, a very high error at the 95% confidence limit exists for much of the
radiological data. The error was not considered in presenting this summary of samples
which exceeded the SDWA-MCLs. A more conservative approach in which the maximum
error is considered could result in many more samples potentially exceeding the
SDWA-MCL.




1.0 INTRODUCTION
1.1  Site Description

The Savannah River Site (SRS) is located in southwestern South Carolina. The site occupies
an area of approximately 300 square miles within Aiken, Barnwell, and Allendale counties
of South Carolina. The site lies approximately 22 miles southeast of Augusta, Georgia and
is bounded by the Savannah River along its southwestern border. The study area for this
project is located in the north-central portion of the SRS (Figure 1-1). The study area,
which includes the General Separations Area (GSA) and the Sanitary Landfill (SL) Area, is
bounded to the north and west by Upper Three Runs Creek (UTRC), and to the south by
Fourmile Branch (FMB). The purpose of this report is to present and to discuss the
analytical results obtained from an investigation of water and soils in the UTRC wetlands
area. Three solid waste management units of interest to this investigation are located within
the study area and are discussed in the following paragraphs. Other facilities are located in
the study area; however, the influence of these facilities on the data reported in this
document has not been determined.

The following description of the F- and H-Area Seepage Basins (FHSB) is taken from
Baseline Risk Assessment for the F- And H-Area Seepage Basins Groundwater Unit (U),
WSRC-RP-91-950.

The basins were designed to permit the infiltration of process wastewaters
discharged from their respective separations facilities. All liquids entering the
basins either percolated into the ground or evaporated from the basin
surfaces. The basins were constructed using an excavation and fill placement
approach.  Material excavated from the basin interiors and from the
topographically elevated adjacent sides was used for dikes along the
topographically low sides. The basins were generally bermed around their
perimeters for control of run-on.

As waste water percolated downward through the basin subsoils, chemical
radioactive waste constituents were retained or delayed through absorption,
ion exchange, and filtration processes. Wastewater eventually reached the
underlying saturated zone, resulting in contamination of the underlying
groundwater. The contamination has since migrated to the south of the
seepage basins, emerging at the seepline and entering Fourmile Branch.

The basins operated from 1955 to 1988 for the handling of liquid wastes containing low-level
radioactivity and chemicals from the F- and H-Area separations facilities. The wastes
discharged to these basins contained radionuclides (primarily tritium), nitrates, mercury,
sodium hydroxide, and chromium. (Killian et al., 1987) The Baseline Risk Assessment for
the F- And H-Area Seepage Basins Groundwater Unit (U), WSRC-RP-91-950, report lists
78 potential contaminants of concern associated with the FHSB. The contaminants include
33 inorganic chemicals, 8 organic chemicals, and 37 radionuclides.
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The Mixed Waste Management Facility (MWMF) is part of the Burial Ground Complex
(BGC). The MWMF received wastes from 1972 to 1986. A Resource Conservation and
Recovery Act (RCRA) Closure Plan for the MWMF, which included installation of a clay
cap, was approved by the South Carolina Department of Health and Environmental Control
(SCDHEC) in 1987. Closure was completed in December 1990, and SCDHEC accepted the
closure certification in April 1991. (SAIC, 1992)

The Mixed Waste Management Facility (MWMF) covers approximately 58 acres. Mixed
waste buried in the MWMF included scintillation fluids, waste oil in absorbent material
sealed in 55 gallon drums, lead shielding, wastes.in metal disposal boxes , and radioactively
contaminated equipment. The MWMEF is unlined and there is no leachate collection system.
Runoff from the MWMF is collected via ditches in a set of settling basins. A large
drainage ditch transports water draining off the clay closure cap to FMB. (SAIC, 1992)

The Sanitary Landfill (SL), currently in use, began operations in 1974 as a 32 acre site. In
1987 a southern area and northern area were added. The northern area is under
construction. The 22 acre southern area is currently in operation and is nearing capacity.
The SL has received approximately 10,000 to 20,000 tons of waste per year during its 19
years of operation (1974-1992). A trench and fill operation is used at the landfill. Wastes
are placed in one of the following four excavated trenches: the main trench, the asbestos
trench, the sludge trench, and the regulated material trench. The main trench receives the
bulk of the solid waste. The asbestos trench receives asbestos materials and construction
debris. Skimmings from the sewage treatment plant, dead animals and remains of animals
killed during organized hunts at the SRS are received at the sludge trench. Paper, office
waste, and coveralls from regulated areas are sent to the regulated material trench.

On February 23, 1990 the Department of Energy (DOE) notified SCDHEC that solvent rags
and wipes used for cleaning and radioactive decontamination had been deposited in portions
of the landfill. DOE questioned the RCRA applicability to the deposited solvent rags and
wipes and sought guidance from SCDHEC. In response, SCDHEC advised DOE that the
solvent rags and wipes constituted hazardous waste subject to RCRA regulation. Thus, in
August, 1991, without adjudication, both parties agreed to execute a settlement agreement.
This agreement states that DOE will submit a closure and post closure plan to SCDHEC by
February 28, 1993 for the portions of the SL that received solvent rags and wipes.

Additional information on each of these solid waste management units is provided in the
following Environmental Information Documents: Radioactive Waste Burial Grounds
(DPST-85-694); H-Area Seepage Basins (DPST-85-706); F-Area Seepage Basins
(DPST-85-704). The MWMF is further discussed in Hydrogeological Characterization of
the Mixed Waste Management Facility (U).

1.2 Local Hydrogeolegy

The General Separations Area (GSA) is centrally located within the SRS atop a broad
watershed which drains into Upper Three Runs Creek (UTRC) and Fourmile Branch (FMB).
The three prominent hydrogeologic zones present are described using a new
hydrostratigraphic nomenclature presented in the document Hydrogeological Characterization
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of the Mixed Waste Management Facility (U), (SAIC, 1992). The three prominent
hydrogeologic zones include the principal confined aquifer which is the shallowest confined
aquifer beneath the GSA, the principal confining unit and the uppermost aquifer. Figure 1-2
and Figure 1-3 for Tertiary age sediments help to clarify this new nomenclature.

The principal confined aquifer in Aquifer System I is the uppermost sandy unit within the
Cretaceous-age formation and is not shown on Figure 1-3. The shallowest confined aquifer
in the system is referred to as Aquifer Unit IB (Peedee Aquifer) and is significant in that it
is the source of domestic water or connected to underlying aquifers used as drinking sources.
The aquifer is a medium to coarse grained, micaceous sand with pebble beds throughout.

The principal confining unit, the Confining System I-II lies directly above the Aquifer Unit
IB (Peedee Aquifer) dipping to the south and southwest. The Confining System I-II
(Ellenton Clay) consists of very fissile, highly micaceous and carbonaceous clays and silt.
The uppermost aquifer includes Aquifer System II. It is subdivided into aquifer units with
a corresponding confining unit. The upper unit, Aquifer Unit IIB, is further subdivided into
aquifer zones with a confining zone. This is shown in Figure 1-2. Lithologic descriptions
for these units and zones are discussed in the previously mentioned document prepared by
SAIC (1992). This system includes the Aquifer Zone IIB, (Water Table Aquifer). Depth
to water table from ground surface ranges from 4 to 80 feet.

The principal confining unit, Confining System I-II, is an effective hydraulic barrier as
shown from field tests that consistently point out low hydraulic conductivities (vertical and
horizontal) on the order of 10° to 10" (Bledsoe et al, 1990). The confining unit/zone of
Aquifer System II characteristically thickens, thins and pinches out abruptly. Displacements
have been mapped and are thought to be slump features caused by dissolution of carbonate
and recompaction. The Tertiary/Cretaceous boundary represented by the Confining System
I-II (Ellenton Clay) has demonstrated a phenomenon known as head reversal. First
discovered by subsurface exploration by the U.S. Army Corps of Engineers (1952), it
represents an upward gradient across the Confining System I-II (Ellenton Clay) instead of
the normal downward gradient found in natural hydraulic systems. Figure 1-4 indicates that
groundwater flow in Aquifer Unit ITA (Congaree Aquifer) is northwest toward UTRC. Due
to downcutting of the UTRC into Aquifer Unit ITA (Congaree Aquifer), a discharge area has
formed. As illustrated in Figure 1-5 a groundwater divide, exists in Aquifer Zone IIB,
(Barnwell/McBean Aquifer) beneath the Burial Ground Complex (BGC) causing groundwater
to flow to the north and northwest towards UTRC and to the southwest towards FMB.
Figure 1-6 shows that this groundwater division, though poorly defined, also exists in
Aquifer Zone IIB, (Water Table Aquifer) with flow occurring in the same general directions
towards UTRC and FMB.

Head differences across Confining Unit IIA -IIB (Green Clay) and Confining Zone IIB; -
IIB, (Tan Clay) are noted by SAIC (1992). A decrease in head differences north of the
H-Area Seepage Basins coincides with the presence of calcareous sediments in the Confining
Unit IIA-IIB (Green Clay) indicating a higher permeability. Subsurface data implies a
decrease in head differences across Confining Zone IIB,-IIB, (Tan Clay). These decreases
indicate an extensive vertical flow component, suggesting leaking confining units.
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1.3  Previous Sampling

Major groundwater, seepline and surface water monitoring programs were established in the
study area beginning in the 1960s and are listed as references in Looney et al. (1988) and
as an Appendix in Haselow et al. (1990). Most recently, an extensive seepline survey for
pH, conductivity, and tritium was performed during 1989 and 1990 along FMB (Haselow
et al., 1990). The study documented a tritium contaminated plume emanating from the F-
and H-Areas and provided evidence of preferential subsurface flow of the plume towards
FMB. As part of the study, both seepline water, surface water, and soil samples were
analyzed for an extensive list of both nonradioactive and radioactive constituents. The
results were compared to applicable federal water standards (Primary and Secondary
Drinking Water Standards). In the study, with the exception of cadmium, all the metal
concentrations in both the water and soil samples were below the Primary Drinking Water
Standards at the FMB seeplines. Manganese and iron concentrations exceeded the Secondary
Drinking Water Standards. Aluminum and sodium concentrations were elevated, but no
standards exist for these constituents.

The following, an excerpt from Haselow et al., summarizes the radiological results of the
seepline water sampling study:

Gross alpha, gross beta, *'Am, '®I, °*H, **Ra, *Sr, *Sr, #*#‘U, and **U are
above either the proposed or established drinking water standard at one point
or more along the F-Area FMC (FMB) seepline. Gross alpha, gross beta,
’H, *Ra, *Sr, and *Sr are above either the proposed or established drinking
water standard at one point or more along the H-Area FMC (FMB) seepline.
24Cm, “Co, *“Cs and '¥'Cs have apparently impacted the seepline water as
indicated by the elevated concentrations of these constituents in the central
portion of the plume as compared to the outer edges. Gross beta and °H are
above either the proposed or established drinking water standard at one point
or more in FMC (FMB).

Nitrate is also above the PDWS (10 ppm) at both the F & H Area seepline,
but not in the creek.

The current study for UTRC followed the same approach as the FMB study, with soil and
water sampled and analyzed along the seepline of UTRC. The UTRC samples were
analyzed for the same nonradioactive and radioactive constituents as the FMB samples.

From February 28, 1991 through April 18, 1991, a preliminary investigation was conducted
along the UTRC wetlands boundary. Wetland water was sampled at a total of 271 sites and
analyzed for pH, conductivity and tritium. After receiving the analytical results from this
preliminary investigation, WSRC selected fifty (50) of the 271 sites for further investigation
in this study. Twenty-five of these sites were located in the Phase I area; fifteen of the sites
were located in the Phase II area and ten of the sites were located in the Phase III area. The
results of the preliminary investigation are presented in Table C1, Appendix C.
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2.0 MATERIALS AND METHODS
2.1 Wetlands Survey

The 271 preliminary wetland sample locations were permanently marked with a 1-inch
Schedule 40 PVC pipe driven 2 feet below grade and marked with orange paint and the
station number. The 50 stations selected for water sampling during this investigation were
marked with yellow flagging tape. The wetland boundaries were marked with pink flagging
tape.

The results of the wetlands survey are presented in Volume 3. Volume 3, Section 1 presents
the SRS coordinates for each of the 271 preliminary sampling locations. Volume 3, Section
2 contains drawings of the wetlands boundaries. Each of the 271 preliminary sampling
locations is indicated on these drawings as “SP”.

2.2 Wetlands Water Sampling

Wetlands water samples were collected from the 50 locations indicated in Table 2.1. These
samples were collected during September/October 1991 and January/February 1992. The
50 sampling locations were divided into the following three phases:

Phase I - Mixed Waste Management Facility - contained 25 stations (#15
through #161)

Phase II - F- and H-Area Seepage Basins - contained 15 stations (#186 through
#230)

Phase IIl -  Sanitary Landfill contained 10 stations (#254 through #271).

At each sample location a hole was dug with a shovel and post hole digger in the immediate
vicinity of the PVC pipe. Digging continued until water began to seep into the bottom of
the hole. At this point, a five (5) gallon plastic bucket with a mesh bottom and four mesh
panels on the side was placed inside the hole to contain the water that was seeping in. The
bucket was covered with a lid and allowed to remain overnight in order to reduce the
turbidity of the water sample. The next day, the sample was collected by pumping the water
from the bucket into the sample jars through Tygon® tubing using a small electric pump
powered by a 12 volt battery. Before pumping the sample into the sample container, the
water was allowed to flow through the tubing for 20 seconds in order to flush any residue
from the previous sample.

The wetlands water samples were analyzed for the parameters listed in Table 2.2.

Samples collected for metals analysis were kept on ice and transported to the onsite
laboratory at 704-B where they were filtered through a 0.45 micron membrane filter (to
remove fine particulate matter from the water to be analyzed) within four hours of sample
collection. Both filtered and non-filtered metals samples were preserved with a 5% nitric
acid solution to a pH of less than 2.

12



Table 2.1. Wetland Sampling Location Numbers

PHASE 1 PHASE II PHASE III
15 186 254
22 190 258
23 191 . 259
24 192 262
65 196 263
66 205 266
68 206 267
71 207 268
77 208 269
114 209 271
115 220

116 221

117 222

118 225

134 230

135

137

140

142

155

156

157

160

161

164




Table 2.2. Analytical Parameters

ANALYTICAL PARAMETER

Metals

Silver (Ag)
Aluminum (Al)
Arsenic (As)
Barium (Ba)
Cadmium (Cd)
Chromium (Cr)
Iron (Fe)
Manganese (Mn)
Mercury (Hg)
Nickel (Ni)
Lead (Pb)
Selenium (Se)
Zinc (Zn)

Inorganics
Chloride

Nitrate

Sulfate

Alkalinity, Acidity
Total Hardness
pH

Conductivity

Low Level Radionuclides
Gross Alpha

Gross (non-volatile) Beta
Americium-241
Carbon-14

Gamma PHA

Tritium

Todine-129
Plutonium-238,239,240
Radium (total and 226)
Strontium-89,90
Technetium-99
Uranium-234,236,238

latile Organi

d

e ReRaReloRole DDA D4 D M4 DA DA e K X

D D4 DA D X K

SOIL

SR R R R

el Rake

D D D D DG D K X X
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The pH, conductivity, and oxygen-reduction potential of the water sampled was measured
in the field and recorded on field data sheets.

All samples were kept cool from the time of sampling until their arrival at the analytical
laboratory.

2.3  Soil Sampling

During the first round of sampling in October 1991, three soil samples were collected. One
soil sample was collected from each Phase. An approximately three meter long continuous
soil core was taken from Stations 161 in Phase I, Station 206 in Phase II, and Station 258
in Phase III.

The sampling methods used by Haselow et al. (1990) were repeated for this study with slight
modifications. The soil cores were collected by first vibracoring a four inch diameter
aluminum tube down approximately three meters. This tube served as an outer casing to
prevent borehole collapse after retrieval of the soil core and to allow for grouting the
borehole after the sample was retrieved. A three inch diameter aluminum tube was then
vibracored inside the outer tube. After the inner three inch tube was in place, it was capped
with a plumber’s test plug and a vacuum was applied using water to ensure recovery of the
core. The inner core barrel was then retrieved by utilizing a jack, tripod, and tackle
arrangement.

The core was divided into equal lengths and each length was split in half. One half of each
of the core sections was wrapped in plastic and labelled to indicate the location and depth
of the sample. These archival samples were submitted to Westinghouse for storage. Two
samples were collected from the other half of the core; one sample was collected from a sand
layer and one sample was collected from a clay layer. The samples were placed into glass
sample jars with the appropriate label information, kept cool, and shipped to the analytical
laboratory for analysis.

Soil samples were analyzed for the parameters listed in Table 2.2.
2.4 Sample Handling and Shipping

All sample containers with appropriate preservatives, coolers, ice packs, and
chain-of-custody forms were supplied by WSRC'’s analytical laboratory. Chain-of-custody
forms were completed prior to packaging the samples for shipment. The sample containers
were placed in ziplock type bags with an ice pack. These bags were then filled with
vermiculite and sealed. The samples were then placed in coolers with additional vermiculite
and ice packs. All glass sample containers were wrapped in bubble pack before placement
in the ziplock type bag. Samples were then transported to WSRC shipping where a
representative from the shipping department signed the appropriate Chain of Custody form.
These forms were then copied and the original sealed in a plastic bag and placed inside the
cooler. The cooler was then sealed with packing tape and shipped (priority overnight) to the
analytical laboratory. Copies of the chain-of-custody forms are included in the analytical
data packages in Volumes 2A and 2B.
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2.5 QA/QC Procedures

A trip blank (VOA vial filled with boiled deionized water) was included with each sampling
event. Each trip blank was analyzed for all of the parameters listed in Table 2.Z. For
additional QA/QC, one duplicate sample was collected for every 20 field collected samples.
The results of these analyses are presented in Appendix A.

The sampling buckets were decontaminated before use at each site to avoid
cross-contamination. Decontamination procedures included scrubbing each sampling bucket
and rinsing it with tap water. \

2,6 Summary of Analytical Methods

A summary of the analytical methods used by WSRC’s subcontract
laboratory in this study are listed in Table 2.3.
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Table 2.3. Summary of Analytical Methods

Metals/Inorganics:

Arsenic: EPA 206.2 Selenium: EPA 270.2
Lead: EPA 239.2 ICP Scan: EPA 200.7
Mercury: EPA 245.1 All Others: EPA 200.7

Thallium: EPA 279.2 EP Leachates (except Mercury): EPA 200.7

The analytical methods applied by the laboratory for the
determination of drinking water is 5.2.1.

VOLATILES:

SW 846 Method 8240 for TCL Volatile target compounds

RADIONUCLIDES:

Radionuclide: Method: Lower Limit of Detection:
Gross Alpha 900.0 2 pCi/l
Gross Beta 900.0 2 pCi/l
Radium-226 SM-705 0.2 pCi/l
Uranium-234/235/238 908.0 0.4 pCi/l
Tritium 906.0 200 pCi/l
Todine-129 - -
Plutonium-238/239/240 - -
Strontium-89/90 905.0 1 pCi/l
Technetium-99 HASL300 1 pCi/l
Americium-24] 907.0 2 pCill
Carbon-14 520-84-006 3 pCi/ll
Cesium-137 901.0/Sm-709 1 pCi/l
Gamma Spec 901.1 25 pCi/l

The analytical methods applied by the laboratory, unless

otherwise requested, for all inorganic analyses are derived

from the USEPA Methods for Chemical Analysis of Water Wastes
(USEPA 600-4-79-020) and Standards Methods for the Examination

of Water and Wastewater, 16 ed. Methods for the analysis of

solid samples are derived from Test Methods for Evaluating Solid
Waste, (USEPA SW846).



3.0 RESULTS
3.1 Soil Sampling

Soil samples collected using vibracore technology were separated into a sand subsample and
a clay subsample. The Phase I core, collected at site 161, was advanced to a depth of 7 feet.
The clay sample from the Phase I core was taken from the 0-100 cm section and the sand
sample was taken from the 100-204 cm section. The Phase II core, collected at site 206,
was advanced to a depth of 6 feet. The sand sample from the Phase II core was taken from
the 0-100 cm section; the clay sample was taken from the 100-168 cm section. The Phase
III core, collected at site 258, was advanced to a depth of 8 feet, 8 inches. The clay sample
from the Phase III core was taken from the 100-200 cm section and the sand sample was
taken from the 200-265 cm section. The clay component of the Phase III core was a mixture
of organic matter and sand.

The results of the analyses on these samples were compared to values obtained from a survey
of non-impacted soils on the SRS (Looney et al., 1990). In Haselow et al. (1990) soils are
defined as impacted if they exceed the maximum baseline value (MBV) determined from the
background soil study. Table 3.1 summarizes the maximum baseline values used for
comparison purposes in this report. Table Bl in Appendix B summarizes the analytical data
for the soil samples.

3.1.1 Radiological

Gross alpha exceeded the maximum baseline value (20 pCi/g) in the sand and clay fraction
from Phase I, MWMF and Phase II FHSB clay subsample. Gross beta exceeded the MBV
(23 pCi/g) in the FHSB clay fraction. Tritium values ranged from 2.2 pCi/g in the sand
fraction of Phase III Sanitary Landfill soil to a maximum of 212 pCi/g in the sand fraction
of Phase I Mixed Waste Management Facility sample. No MBV for tritium was available
for comparison. Uranium (MBV 4.7 pCi/g) and Strontium 90 (MBV 1.0 pCi/L) were below
MBVs for all samples.

3.1.2 Metals

All metals, with the exception of one silver concentration detected in the clay layer of
location 206 (Phase II), were below the MBVs. The reporting limit in several samples for
cadmium and sodium exceeded the MBV reported in Looney et al. (1990). Results for these
metals were below their detection limits.

3.1.3 Inorganics

Chloride (MBV 118.4 ppm) and nitrate (MBV 44.4 ppm) concentrations were below MBVs

for all soil samples. In the Phase III SL sand subsample, the sulfate concentration slightly
exceeded the MBV of 25.1 ppm.
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Table 3.1. Soil Maximum Baseline Values*

CONSTITUENT MAXIMUM
BASELINE YALUE
Metals:
Silver 1.80
Aluminum 53,530.00
Arsenic 15.20
Barium 77.40
Cadmium 1.19.
Chromium 105.10
Mercury 0.89
Nickel 17.90
Lead 16.67
Selenium <4.00
Zinc 267.00
Miscellaneous:
Chloride 118.40
Nitrate 44.40
Alkalinity N/A
Acidity N/A
Gross Alpha 20.0
Non-volatile Beta 23.0
Low Level
Radionuclides:
Americium-241 N/A
Carbon-14 N/A
Gamma PHA N/A
Tritium N/A
Iodine-129 N/A
Plutonium- 238,239,240 N/A
Radium (total) N/A
Strontium-89,90 <1.00
Technetium-99 N/A
Uranium-234,238 4.70

*Looney et al. 1990
N/A No available background data

UNITS

pe/g
rel/g
rg/s
re/s
1e/g
ne/g
pe/g
ne/g
re/g
re/g
relg

pe/e
neg/g

pCi/g
pCi/g

pCi/g

pCi/g
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3.2 Wetland Water Sampling

The analytical results obtained from the analysis of wetlands water samples are reported in
Appendix B Tables B2 through B10 for September/October 1991 data and Tables Bl11
through B20 for January/February 1992 data. These data include metals, organics,
radionuclides, and inorganic parameters. Comparisons were made with Safe Drinking Water
Act Maximum Contaminant Levels (SDWA-MCLs) listed in Table B21. SDWA-MCLs were
used for comparison purposes because this aquifer could theoreticaily be used as a drinking
water supply. The revised MCLs listed for 1992 were also considered.

3.2.1 September/October 1991

3211 Radiological

The SDWA-MCL for tritium (20,000 pCi/L) in water samples was exceeded in 18 of 25
samples for Phase I (potential MWMF influence area), exceeded in 2 of 15 samples for
Phase II (potential FHSB influence areas), and no tritium values exceeded the SDWA-MCL
in Phase III (potential SL influence area).

The gross alpha SDWA-MCL (15 pCi/L) was exceeded in 19 of 25 samples in Phase I, 3
of 15 samples in Phase II, and S of 10 samples in Phase III. The radium-226 proposed
SDWA-MCL (20 pCi/L) was exceeded in 4 of 25 samples in Phase I, 1 of 15 in Phase II,
and no samples in Phase III. The strontium-90 SDWA-MCL (8 pCi/L) was exceeded in 7
of 25 samples in Phase I, 3 of 15 in Phase II and none in Phase III. A very high error at
the 95% confidence limit exists for much of the radiological data. This error was not
considered in presenting this summary. A more conservative approach in which the
maximum error is considered could result in additional samples potentially exceeding the
SDWA-MCLs.

32,12  Metals

The cadmium SDWA-MCL (0.005 ppm) and chromium SDWA-MCL (0.1 ppm) were
exceeded in only one sample of Phase 1. Nickel proposed SDWA-MCL (0.1 ppm) was
exceeded in 1 of 25 samples in Phase I and 1 of 10 samples in Phase III. The lead
SDWA-MCL (0.015 ppm) was exceeded in 2 out of 25 samples of Phase I and 1 of 15
samples in Phase II.

3.2.1.3 Organics
There was no significant organic contamination found in Phases II or III samples. In Phase

I (MWMF), one sample contained 0.008 ppm 1,2 Dichloroethene, slightly above the
SDWA-MCL of 0.005 ppm.

32.14 Inorganics

The nitrate SDWA-MCL (10.0 ppm as NO,-N) was exceeded in 2 of 25 samples in Phase
I. The pH of the samples ranged from 3.8 to 5.6 in the field and from 3.9 to 6.0 in the lab.
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3.2.2 January/February 1992
3.2.2.1 Radiological

In Phase I (MWMF) water samples, the SDWA-MCL for tritium (20,000 pCi/L) was
exceeded in 15 of 17 samples (data for 8 samples not yet received). In Phase II (FHSB)
samples, the SDWA-MCL for tritium was exceeded in 1 of 15 samples. In Phase IIT (SL)
samples, no tritium values exceeded the SDWA-MCL.

The gross alpha SDWA-MCL (15 pCi/L) was exceeded in 4 of the 17 Phase I samples, 4
of the 15 Phase II samples, and 1 of the 10 Phase III samples. The SDWA-MCL for total
radium (5 pCi/L) was exceeded in 4 of the 17 Phase I samples and 1 of the 15 Phase II
samples. The SDWA-MCL for strontium 90 (8 pCi/L) was exceeded in 2 of the 17 Phase
I samples. A very high error at the 95% confidence limit exists for much of the radiological
data. This error was not considered in presenting this summary. A more conservative
approach in which the maximum error is considered could result in additional samples
potentially exceeding the SDWA-MCLs.

3222 Metals

The lead SDWA-MCL (0.015 ppm) was exceeded in 2 out of 25 samples of Phase I.
3223 Organics

There was no significant organic contamination found in Phase I, II or III samples.
3224 Inorganics

Nitrate SDWA-MCL (10.0 ppm) was exceeded in 1 of 25 samples in Phase I. The pH of
the samples ranged from 3.9 - 6.6 in the field and from 4.0 - 6.1 in the lab.
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4.0 CONCLUSIONS

The data indicates that the soils in Phase I and Phase II have been impacted by operations
at the associated solid waste management units. The primary contamination detected was
elevated levels of gross alpha and gross beta which is indicative of the presence of
radioactive elements. The gross alpha levels detected in the clay layers were higher than the
gross alpha levels detected in the sand layers suggesting that contaminants are retained more
easily in the clay layers. |

The data indicates that 50% of the samples collected from the Phase ITI area in the Fall and
only 10% of the samples collected from the Phase IIl area in the Spring exceeded
SDWA-MCLs for gross alpha. However, except for gross alpha, the Phase III samples
appear not to be impacted.

The primary contaminants detected in the water samples from Phases I and II were the
following radiological constituents: tritium, gross alpha, radium 226, total radium, and
strontium 90. Tritium levels exceeded the SDWA-MCL in 72% of the Fall Phase I samples,
13% of the Fall Phase II samples, 88% of the Spring Phase I samples, and 7% of the Spring
Phase II samples. Tritium concentrations are graphically presented (Figures 4-1 through 4-3)
for Phases I, IT, and ITI with a comparison to the SDWA-MCL of 20,000 pCi/L. The graphs
indicate that the same concentration trends exist in both the Fall and Spring sampling results.

Gross alpha levels exceeded the SDWA-MCL in samples from all Phases. Gross alpha
concentrations are graphically presented (Figures 4-4 through 4-6) for Phases I, II, and III
with a comparison to the SDWAMCL concentration of 15 pCi/L. There appears to be little
correlation between Spring and Fall sampling events.

Radium 226 was detected at a high level (95 pCi/l) at site 117 in the Fall Phase I. Radium
226 was detected at a lower level (27 to 29 pCi/l) at sites 15, 22 and 27 in the Fall Phase
I samples. Total radium was detected at the following Phase I sites in the Spring: 134,
137, 142, 156. Spring concentrations ranged from 6.8 to 11 pCi/L. It appears that there
is no specific trend to the distribution of radium contamination.

Sites 156, 160 and 161 in the Fall Phase I sampling results showed the highest concentrations

of strontium 90. Sites 160 and 164 in the Spring Phase I sampling results showed the
highest concentrations of strontium.
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FIGURE 4-4. PHASE | GROSS ALPHA LEVELS
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APPENDIX A

SUMMARY OF ANALYTICAL DATA FOR QA/QC SAMPLES



@

Table A1. Analyt!!al Results of the QA/QC Samples

{Note: u =below detection)

|

PHASE I. MIXED WASTE MANAGEMENT FACILITY

Sample No: ] 15 15D Blank Blank Blank Blank |Blank
Date Collected: 9/3/91 9/3/91 9/3/91 9/4/91 9/6/91 9/9/91 9/10/91
Matrix: Water Water Water Water Water Water |Water
ANALYTE UNITS: REPORTING RESULTS:
i LIMIT:
Acidity mg/L 0.50 300 810 400 0.5u,8.5{0.5u,85/0.50u, 8. {0.5u, 85
Chloride mg/L 5.00 50u S5u 5u S5u S5u S5u S5u
Hardness mg/L 0.10 10.6 7.6 0.10u 0.10 u 0.10 u 0.10 u 0.10 u
Nitrate mg-N/L 0.10 4.4 0.1 0.10u 0.10 u 0.10u 0.10 u 0.10u
pH pH units 0.01 4.5 4.6 5
Sulfate mg/L 5.00 50u Su 50u 5u 5u u 5u
Conductivity UMHOS/cm 1 14.9 31.7 1.0u 1u 1u 1u 1u
PHASE II: F- AND H-AREA SEEPAGE BASINS
Sample | Blank 205 205D
Date Collected: 9/13/91 9/24/91 9/24/91
Matrix Water Water Water
UNIT REPORTING
LIMITS:
mg/L 0.50 9.5 68 30 -
Chloride mg/L 5.00 5u 5u 5u
Hardness mg/L .10 0.10 u 9.6 23.4
Nitrate mg-N/L 0.10 0.10u 0.1 0.14
pH pH units 0.01 5.4 4.8
Sulfate mg/L 5.00 u 5u 5u
Conductivity UMHOS/cm 1 1u 40.2 24.7
PHASE lil: SANITARY LANDFILL
Sample ! Blank 254 254D Blank
Date Collected: 9/17/91 9/24/91 9/24/91 | 9/24/91
Matrix Water Water Water Water
REPORTING
LIMITS:
mg 0.50 7.5,8.0 48 100 0.5u
Chloride mg/L 5.00 5u 5.3 5 S5u
Hardness mg/L 0.10 0.10 u 6.4 8 0.10u
Nitrate mg-N/L 0.10 0.10 u 0.29 0.12 0.10u
pH pH units 0.01 4.8 4.8
Sulfate mg/L 5.00 5u S5u 5u 5u
Conductivity UMHOS/cm 1 1u 24.6 29.3 1u




PHASE |. MIXED WASTE MANAGEMENT FA!I!ITY

Sample No: ] 15 15D Blank Blank Blank Blank |Blank
Date Collected: 9/3/91 9/3/91 9/3/91 9/4/91 9/6/91 9/9/91 9/10/91
Matrix: Water Water Water Water Water Water |Water
|REPORTING RESULTS:
S LIMIT:
10 10u 100 u 10u 10u 10u 10u 10u
Aluminum ug/L 200 14000 19800 200 u 200 u 200 u 200 u 200 u
Arsenic ug/L 10 i0u 10 u 10u 10u 10u 10u 10 u
Barium ug/L 200 200 u 230 200 u 200 u 200 u 200 u 200 u
Cadmium ug/L 5 5u 5u 5u 5u 5u S5u 5u
{Chromium ug/L 10 42.1 43.5 10u 10u 10u 10 u 10 u
:Copper ug/L 25 25 u 27 25u 25 u 25 u 25u 25 u
liron ug/L 100 14700 19800 100 u 100 u 100 u 100 u 100 u
'Mercury ug/L 0.2 0.20u 1 0.2u 0.2u 0.2u 0.2u 0.2u
Manganese ug/L 15 75.6 95.2 15u 15u 15u 15u 15u
:Sodium ug/L 5000 5000 u 5000 u 5000 u 5000 u 5000 u 5000 u 5000 u
Nickel ug/L 40 40 u 40 u 40u 40 u 40 u 40 u 40 u
Lead ug/L 3 51 60 3u 3u 3u 3u 3u
Selenium ug/L 5 5u 5u 5u S5u S5u 5u 5u
Zinc ug/L 20 46.1 50.6 20u 20 u 20u 20 u 20 u
! PHASE 1l: F- AND H-AREA SEEPAGE BASINS -
; Sample [ Blank Blank
Date Collected: 9/13/91 | 9/17/91
Matrix: Water Water
: __|REPORTING
R LIMIT:
10 10u 10 u
Aluminum ug/L 200 200 u 200 u
Arsenic ug/L 10 10u 10 u
Barium ug/L 200 200 u 200 u
Cadmium ug/L 5 5u 5u
Chromium ug/L 10 10u 10u
Copper ug/L 25 25u 25 u
iron ug/L 100 100 u 100 u
Mercury ug/L 0.2 0.2u 0.2u
Manganese ug/L 15 15u 15u
Sodium ug/L 5000 5000 u 5000 u
Nickel ug/L 40 40 u 40 u
Lead ug/L 3 3u 3u
Selenium ug/L 5 5u Su
Zinc ug/L 20 20 u 20 u




PHASE |. MIXED WASTE MANAGEMENT FQ.ITY

Sample No: | 1578 15 Blank Blank Blank Blank Blank Blank
Date Collected: 9/11/91 | 9/11/91 9/4/91 9/6/91 9/6/91 10/10/91 | 9/9/91 9/20/91
Matrix: Water Water Water Water Water Water Water Water
ANALYTE: UNITS: LIMIT:
Chloromethane ugll 7 10 10 u 10 u 10 u 10 u 10 u 10 u 10u
Bromomethane ug/L 10 10 u 10 u 10u 10 u 10 u 10 u 10u
Vinyl Chloride ug/L 10 10u 10u 10u 10u 10u 10u 10u
Chloroethane ug/L 10 10u 10u 10u 10u 10u 10u 10 u 10u
Methylene Chloride ug/L 5 78 58 68 68 12 8 8B 138 68
Acetone ug/L 10 25 120 14 148 9JB 7 JB 9J 4 JB
Carbon disulfide ug/L 5 S5u 5u S5u S5u 5u S5u S5u 5u
1,1-Dichloroethane ug/L 5 Su S5u S5u Su 5u 5u Su 5u
1,1-Dichloroethane ug/L 5 5u 5u 5u 5u 5u 5u 5u 5u
1,2-Dichioroethane (total) ug/L 5 5u 36 S5u 5u 5u S5u S5u S5u
Chloroform ug/L 5 5u Su Su Su 3J 5u 2J 5u
1,2-Dichloroethane ug/L 5 5u 5u S5u S5u 5u 5u 5u 5u
2-Butanone ug/L 10 10 u 36 10u 10u 10u 10 u 10u 10u
1,1,1-Trichloroethane ug/L 5 Su 5u Su Su S5u 5u 5u 5u
Carbon Tetrachloride ug/L 5 S5u Su 5u S5u 5u S5u S5u Su
Vinyl Acetate ug/L 10 10 u 10u 10u 10u i0u 10u 10 u 10u
Bromodichioromethane ug/L 5 Su 5u Su S5u 5 u- Su 5u Su
1,2-Dichloropropane ug/L 5 5u 5u 5u S5u 5u S5u 5u 5u
cis-1,3-Dichloropropane ug/L 5 S5u S5u Su 5u Su 5u 5u 5u
- Trichloroethene ug/L 5 S5u 12 5u S5u Su S5u 5u 5u
Dibromochloromethane ug/L 5 S5u 5u Su Su Su 5u S5u 5u
1,1,2-Trichloroethane ug/L 5 5u 5u 5u S5u S5u 5u 5u 5u
_ Benzene ug/L 5 S5u 5u 5u 5u 5u 5u 5u 5u
Trans-1,3-Dichloropropnene ug/L 5 5u S5u 5u S5u Su 5u 5u Su
Bromoform ug/L 5 5u 5u 5u 5u 5u 5u 5u 5u
4-Methyl-2-pentanone ug/L 10 10u 10u 10u 10u 10u 10u 10u i0u
- 2-Hexanone ug/L 10 10u 10u 10u i0u 10u 10u 10u 10u
Tetrachloroethane ug/L 5 5u 5u S5u 5u Su Su 5u 5u
" 1,1,2,2-Tetrachloroethane ug/L 5 S5u Su 5u Su Su Su Su 5u
- Toluene ug/L 5 5u 2J Su S5u 2J 5u S5u Su
Chlorobenzene ug/L 5 5u Su Su 5u 5u 5u 5u S5u
_|Ethylbenzene ug/L 5 Su 5u Su 5u 5u 5u 5u 5u
Styrene ug/L 5 S5u Su Su Su Su Su Su S5u
Xylene {total) ug/L 5 5u 5u 5u 5u 5u S5u 5u 5u

u BELOW DETECTION LIMIT




PHASE |I. MIXED WASTE MANAGEMENT FA!|!ITY

Sample No: | 118 118D
Date Collected: 9/6/91 9/24/91

Water Water

10 10 u 10 u

Bromomethane ug/L 10 10 u 10u
Vinyl Chloride ug/L 10 10u 10u
Chloroethane ug/L 10 10u 10u
Methylene Chloride ug/L 5 4 JB 4 JB
Acetone ug/L 10 278 4 JB
Carbon disulfide ug/L 5 S5u S5u
1,1-Dichloroethane ug/L 5 S5u 5u
1,1-Dichloroethane ug/L 5 5u 5u
1,2-Dichloroethane (total) ug/L 5 5u S5u
Chloroform ug/L 5 5u 5u
1,2-Dichloroethane ug/L 5 Su S5u
2-Butanone ug/L 10 74 10u
1,1,1-Trichloroethane ug/L 5 S5u 5u
Carbon Tetrachloride ug/L 5 5u S5u
Vinyl Acetate ug/L 10 10 u 10u
Bromodichloromethane ug/L 5 5u S5u
1.2-Dichloropropane ug/L 5 S5u S5u
cis-1,3-Dichloropropane ug/L 5 5u 5u
Trichloroethene ug/L 5 5u 5u
Dibromochlioromethane ug/L 5 S5u 5u
1,1,2-Trichloroethane ug/L 5 5u 5u
Benzene ug/L 5 S5u S5u
Trans-1,3-Dichloropropnene ug/L 5 5u S5u
Bromoform - ug/L 5 5u 5u
4-Methyl-2-pentanone ug/L 10 i0u 10u
2-Hexanone ug/L 10 10u 10u
Tetrachloroethane ug/L 5 5u 5u
1,1,2,2-Tetrachloroethane ug/L 5 S5u Su
Toluene ug/L 5 Su Su
Chlorobenzene ug/L 5 5u 5u
Ethylbenzene ug/L 5 5u 5u
Styrene ug/L 5 5u 5u
Xylene (total) ug/L 5 5u 5u

u BELOW DETECTION LIMIT




TRIP BLANK AN’UPLICATE ANALYSIS |

| 1

PHASE li: F- AND H-AREA SEEPAGE BASINS

Sample No: | Blank Blank 205 205D

Date Collected: 9/13/91 | 9/18/91 | 9/13/91 9/24/91

Matrix: Water Water Water Water

UNITS: ]
N S
Chloromethane ug/L 10 10u 10u 10u 10 u
Bromomethane ug/L 10 10u 10u 10u 10u
Vinyl Chloride ug/L 10 10u 10u 10u 10u
Chloroethane ug/L 10 10u 10u 10u 10u
Methylene Chloride ug/L 5 58 328 3JB 5JB
Acsetone ug/L 10 3J 29 8B 10u 5JB
Carbon disulfide ug/L 5 5u 5u 5u 5u
1,1-Dichloroethane ug/L 5 Su 5u S5u Su
1,1-Dichloroethane ug/L 5 5u 5u 5u 5u
1,2-Dichloroethane (total) ug/L 5 S5u 5u Su Su
Chloroform ug/L 5 5u 5u 5u S5u
1,.2-Dichloroethane ug/L 5 5u 5u 5u 5u
2-Butanone ug/L 10 10u 10 u 10u 10u
1,1,1-Trichloroethane ug/L 5 S5u S5u 5u 5u
Carbon Tetrachloride ug/L 5 5u S5u 5u 5u
Vinyl Acetate ug/L 10 10u 10u 10u 10u
Bromodichioromethane ug/L 5 S5u 5u 5u 5u
1,2-Dichloropropane ug/L 5 5u 5u 5u 5u
Eis-1,3-Dichloropropane ug/L 5 S5u 5u S5u 5u
Trichloroethene ug/L 5 5u 5u 5u S5u
Dibromochloromethane ug/L 5 5u Su 5u S5u
1,1,2-Trichloroethane ug/L 5 5u Su S5u 5u
Benzene ug/L 5 5u 5u S5u S5u
Trans-1,3-Dichloropropnene ug/L 5 5u 5u S5u Su
Bromoform ug/L 5 S5u 5u 5u S5u
4-Methyl-2-pentanone ug/L 10 10 u 10u 10 u 10 u
2-Hexanone ug/L 10 10 u 10 u 10u 10u
Tetrachloroethane ug/L 5 5u S5u S5u S5u
1,1,2,2-Tetrachloroethane ug/L 5 S5u S5u S5u 5u
Toluene ug/L 5 Su S5u 3 Su
Chlorobenzene ug/L 5 S5u Su 5u S5u
Ethylbenzene ug/L 5 Su Su 5u Su
Styrene ug/L 5 5u S5u S5u Su
Xylene {(total) ug/L 5 Su S5u 5u S5u

u BELOW DETECTION LIMIT




TRIP BLANK AND DUPLICATE ANALYSIS | |

PHASE ill: SANITARY LANDFILL

Sample No: | Blank 254 254D Blank

Date Collected: 9/18/91 | 9/17/91 | 9/24/91 | 9/24/91

Matrix: Water Water Water Water
ANALYTE: UNITS: LIMIT:
v L
Chloromethane rugIL f 10 10u 10u 10 u 10u
Bromomethane ug/L 10 10u 10u 10 u 10u
Vinyl Chloride ug/L 10 10u 10u 10u 10u
Chloroethane ug/L 10 10u 10u 10u 10u
Methylene Chloride ug/L 5 S5u 4 .B 4 JB 12 B
Acetone ug/L 10 10u 10 u 16 B 4 J8
Carbon disulfide ug/L 5 5u 5u Su S5u
1,1-Dichloroethane ug/L 5 5u Su S5u Bu
1.1-Dichloroethane ug/L 5 S5u 5u 5u 5u
1,2-Dichloroethane (total) ug/L 5 S5u Su 5u S5u
Chioroform ug/L 5 5u 5u Su 3J
1,2-Dichloroethane ug/L 5 5u 5u S5u 5u
2-Butanone ug/L 10 10 u 10 u 10 u 10u
1,1,1-Trichloroethane ug/L 5 5u 5u S5u 5u
Carbon Tetrachloride ug/L 5 S5u 5u 5u Su
Viny! Acetate ug/L 10 10u 10 u 10 u 10 u
Bromodichloromethane ug/L 5 5u S5u 5u 5u
1,2-Dichloropropane ug/L 5 5u 5u Su S5u
cis-1,3-Dichloropropane ug/L 5 Su 5u S5u 5u
Trichlorocethene ug/L 5 5u 5u 5u S5u
Dibromochioromethane ug/L 5 5u 5u Su S5u
1,1,2-Trichloroethane ug/L 5 5u 5u 5u 5u
Benzene ug/L 5 S5u 5u Su 5u
Trans-1,3-Dichloropropnene ug/L 5 5u 5u S5u 5u
Bromoform ug/L 5 Su 5u S5u 5u
4-Methyi-2-pentanone ug/L 10 10 u 10u 10 u 10u
2-Hexanone ug/L 10 10 u 10u 10u 10 u
Tetrachloroethane ug/L 5 S5u 5u S5u 5u
1,1,2,2-Tetrachloroethane ug/L 5 Su Su Su S5u
.-Toluene ug/L 5 Su S5u 20 5u
Chlorobenzene ug/L 5 S5u 5u 5u 5u
Ethylbenzene ug/L 5 S5u 5u Su 5u
Styrene ug/L 5 5u S5u S5u S5u
Xylene (total) ug/L 5 Su 5u 5u S5u

u BELOW DETECTION LIMIT




. PHASE |. MIXED WASTE MANAGEMENT F!!ILITY

Sample No: | Blank Blank Blank 155 155D Blank
Date Collected: 1/24/92 | 1/27/92 | 1/28/92 | 1/29/92 | 1/29/92 | 1/29/92
Matrix Water Water Water Water Water Water
ANALYTE REPORTING RESULTS:
& SLIMIT:
Silver ug/L 10 10 u 10u 10u 10 u 10u 10u
Aluminum ug/L 200 200 u 200 u 200 u 200 u 200 u 200 u
Arsenic ug/L 10 10u 10u 10u 10u 10u 10u
Barium ug/L 200 200 u 200 u 200 u 200 u 200 u 200 u
Cadmium ug/L 5 S5u Su Su Su 5u S5u
Chromium ug/L 10 10u 10u 10u 10u 10u 10u
Copper ug/L 25 25 u 25u 25 u 25u 25 u 25 u
Iron ug/L 100 100 u 100 u 100 u 100 u 100 u 100 u
Mercury ug/L 0.2 .20 u .20 u 20u .20 u .20 u .20 u
Manganese ug/L 15 15u 15u 15u 44.9 50.8 15u
Sodium ug/L 5000 5000 u 5000 u 5000 u 7730 7910 5000 u
Nickel ug/L 40 40 u 40 u 40 u 40 u 40 u 40 u
Lead ug/L 3 3u 3u 3u 3u 3u 3u
Selenium ug/L 5 S5u S5u S5u 5u S5u 5u
Zinc ug/L 20 20 u 20 u 20 u 28.5 20.7 20 u
PHASE Il: F- AND H AREA SEEPAGE BASINS -
Sample | Blank Blank 230 230D Blank
Date Collected: 2/10/92 | 2/12/92 | 2/20/92 | 2/20/92 | 2/20/92
Matrix: Water Water Water Water Water
_ANALYTE UNITS: REPORTING RESULTS
A LMIT
Silver ug/L 10 10u 10u 10u 10u 10u
{Aluminum ug/L 200 200 u 200 u 200 u 200 u 200 u
'Arsenic ug/L 10 10u 10u 10u 10u 10 u
Barium ug/L 200 200 u 200 u 200 u 200 u 200 u
Cadmium ug/L 5 Su S5u S5u 5u Su
Chromium ug/L 10 10 u 10u 10 u 10u 10 u
Copper ug/L 25 25u 25u 25u 28.7 25u
iron ug/L 100 100 u 100 u 794 194 100 u
Mercury ug/L 0.2 .20 u .20 u .20u .20 u .20 u
‘Manganese ug/L 15 15 u i5u 22.7 24.8 15u
Sodium ug/L 5000 5000 u 5000 u 5000 u 5000 u 5000 u
Nickel ug/L 40 40 u 40 u 40 u 40 u 40 u
Lead ug/L 3 Ju 3u 3u 3u 3u
Selenium ug/L 5 5u Su 5u S5u Su
Zinc ug/L 20 20 u 20 u 36.2 71.4 20 u




]

PHASE 1lI: SANITARY LANDFILL

Sample | Blank 269 269D Blank
Date Collected: 2/24/92 | 2/25/92 | 2/25/92 | 2/25/92
Watar Water Water Water
REPORTING RESULTS
METALS uMIT:
Silver 10 10u 10u 1Cu 10u
Aluminum 200 200 u 200 u 200 u 200 u
Arsenic 10 10 u 10u 10u 10u
Barium 200 200 u 200 u 200 u 200 u
Cadmium 5 5u Su S5u Su
Chromium 10 10u 10u 10u 10 u
Copper 25 25 u 25u 25u 25u
Iron 100 100 u 115 102 100 u
Mercury 0.2 0.20 u 0.20 u 0.20u 0.20u
-Manganese 15 15u 96.5 88.5 15u
:Sodium 5000 5000 u 5000 u 5000 u 5000 u
Nickel 40 40 u 40 u 40 u 40 u
Lead 3 3u 3u Ju 3u
Selenium 5 Su 5u Su S5u
Zinc 20 20 u 103 52.1 20 u

u BELOW DETECTION LIMIT




TRIP BLANK AN!UPLICATE ANALYSIS | 1 B .

PHASE |. MIXED WASTE MANAGEMENT FACILITY

Sample No: | Blank Blank Blank 155 155D Blank
Date Collected: 1/24/92 | 1/27/92 | 1/28/92 | 1/29/92 | 1/29/92 | 1/28/92
Matrix: Water Water Water Water Water Water
ANALYTE UNITS: REPORTING RESULTS:
INORG L LIMIT
Acidity mg/L 2.00 10.00 10.50 11.00 10.00 10.00 2u
Chloride mg/L 5.00 S5u S5u Su S5u S5u Su
Hardness mg/L 1.00 1u 1u 1u 8.00 7.00 1u
Nitrate mg-N/L 0.10 10u 0.10u 0.10u 4.60 4.70 0.10u
pH pH units 0.01 4.90 5.20
Sutfate mg/L 5.00 Su Su 5u 5u 5u Su
Conductivity UMHOS/cm 1 1u 1u 1u 55.20 50.20 fu

PHASE 1i: F- AND H-AREA SEEPAGE BASINS

Sample | Blank Blank 230 230D Blank
Date Collected: 2/10/92 | 2/12/92 | 2/20/92 | 2/20/92 | 2/20/92
Matrix Water Water Water Water Water
ANALYTE UNITS: REPORTING
1 LIMITS:
Acidity mg/L 2.00 3 3 180 188 3 -
Chloride mg/L 0.25 0.25 u 0.25 u 3.7 2.9 0.25u
Hardness mg/L 1.00 1.0u 1u 9.5 8.5 1u
Nitrate mg-N/L 0.05 0.050u | 0.050 u 0.12 0.14 0.10 u
pH pH units 0.01 4.3 4.3
Sulfate mg/L 0.10 0.10 u 0.25 u 4.1 4.5 25u
Conductivity UMHOS/em 1 1u 1u 12.6 12.8 1u
PHASE 1li: SANITARY LANDFILL
Sample B Blank 269 269D Blank
Date Collected: 2/24/92 | 2/25/92 | 2/25/92 | 2/25/92
Matrix Water Water Water Water
ANALYTE UNITS: REPORTING
i LIMITS:
Acidity mg/L 2.00 2.5, 8.0 12 8 25,8
Chloride mg/L 0.25 0.25 u 2 1.9 0.25u
Hardness mg/L 1.00 1u 6 6.5 1u
Nitrate mg-N/L 0.10 0.10 u 0.65 0.61 0.10u
pH pH units 0.01 5.3 5.4
Sulfate mg/L 2.50 25u 6.2 6.6 25u
Conductivity UMHOS/cm 1 Tu 24.7 26.1 1u




TRIP BLANK AND DUPLICATE ANALYSIS

|

|

|

PHASE I. MIXED WASTE MANAGEMENT FACILITY
Sample No: | Blank Blank Blank 155 155D Blank
Date Collected: 1/24/92 | 1/27/192 | 1/28/92 | 1/29/92 | 1/29/92 | 1/29/92
Water Water Water Water Water Water
ANALYTE LIMIT: ’
vt (;%:i .::.:.:::<.:.:.',.~:-?-.«:~ e : :
hloromethane 10 10u 10u 10u 10u 10u 10u
Bromomethane 10 10u 10u 10u 10u 10u 10u
Vinyl Chiloride 10 10u 10u 10u 10u 10u 10u
Chloroethane 10 10u 10u 10u 10 u 10u 10u
Methylene Chloride ug/L 5 5 268 258 S5u 4J) 5
Acetone ug/L 10 10u 10u 10u 6J 8J 10u
Carbon disulfide ug/L 5 5u 5u S5u - 5u 5u S5u
1,1-Dichloroethane ug/L 5 S5u Su 5u Su Su S5u
1,1-Dichloroethane ug/L 5 5u 5u Su Su 5u Su
1,2-Dichloroethane (total) ug/L 5 5u 5u 5u 5u S5u 5u
Chioroform ug/L 5 S5u Su Su Su S5u Su
1,2-Dichloroethane ug/L 5 S5u 5u 5u Su 5u 5u
2-Butanone ug/L 10 10u 10 u 10u 12 18 10u
1,1,1-Trichloroethane ug/L 5 5u 5u S5u S5u S5u S5u
Carbon Tetrachloride ug/L 5 Su 5u S5u Su Su Su
Vinyl Acetate ug/L 10 10u 10vu 10u 10u 104 10u
Bromodichioromethane ug/L 5 S5u Su 5u S5u Su 5u
1,2-Dichloropropane ug/L 5 5u Su Su 5u 5u Su
cis-1,3-Dichloropropane ug/L 5 5u S5u 5u S5u 5u Su
Trichloroethene ug/L 5 S5u 5u 5u 10 9 5u
Dibromochioromethane ug/L 5 S5u S5u 5u 5u 5u S5u
1,1,2-Trichloroethane ug/L 5 S5u 5u S5u 5u S5u S5u
Benzene ug/L 5 S5u 5u 5u 5u 5u Su
Trans-1,3-Dichloropropnene ug/L 5 Su Su Su Su Su 5u
Bromoform ug/L 5 5u S5u 5u S5u S5u Su
4-Methyl-2-pentanone ug/L 10 10u 10u 10 u 10 u 10 u 10 u
2-Hexanone ug/L 10 10u 10u 10u 10u 10u 10u
Tetrachloroethane ug/L 5 5u 5u Su S5u 5u 5u
1.1,2,2-Tetrachloroethane ug/L 5 5u S5u S5u S5u 5u Su
Toluene ug/L 5 S5u 5u 5u Su S5u 5u
Chlorobenzene ug/L 5 5u 5u S5u S5u 5u 5u
Ethylbenzene ug/L 5 S5u Su Su 5u Su Su
Styrene ug/L 5 Su Su S5u Su 5u Su
Xylene (total) ug/L 5 Su S5u S5u S5u S5u S5u

u BELOW DETECTION LIMIT

]




TRIP BLANK A&UPLICATE ANALYSIS
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PHASE ll: F- AND H-AREA SEEPAGE BASINS

Sample No: | Blank Blank 230 230D Blank

Date Collected: 2/10/92 | 2/12/92 | 2/20/92 | 2/20/92 | 2/20/92

Matrix Water Water Water Water Water
ANALYTE: UNITS LIMIT
Chloromethane ug/L 10 10 u 10 u 10u 10u 10 u
Bromomethane ug/L 10 10u 10u 10u 10u 10 u
Vinyl Chloride ug/L 10 10u 10u 10 u 10u 10u
Chioroethane ug/L 10 10u 10u 10u 10u 10u
Methylene Chloride ug/L 5 S5u 3J 8B 78 8B
Acetone ug/L 10 i0u 10u 4 JB 6 JB 10 B
Carbon disulfide ug/L 5 5u S5u 5u S5u S5u
1,1-Dichloroethane ug/L 5 5u S5u 5u Su S5u
1.1-Dichloroethane ug/L 5 Su Su 5u S5u 5u
:1,2-Dichloroethane (total) ug/L 5 5u S5u 5u 5u 5u
‘Chloroform ug/L 5 S5u 5u S5u Su S5u
1,2-Dichloroethane ug/L 5 S5u 5u 5u 5u 5u
{2-Butanone ug/L 10 10u 10u 10u 1Qu 10u
1,1,1-Trichloroethane ug/L 5 5u 5u 5u S5u Su
Carbon Tetrachloride ug/L 5 S5u 5u S5u S5u S5u
Vinyl Acetate ug/L 10 10u 10 u 10 u 10u 10 u
Bromodichloromethane ug/L 5 Su 5u S5u Su S5u
1,2-Dichloropropane ug/L 5 S5u Su 5u 5u S5u
cis-1,3-Dichloropropane ug/L 5 Su 5u Su Su S5u
Trichloroethene ug/L 5 S5u 5u S5u S5u Su
Dibromochloromethane ug/L 5 Su 5u Su S5u Su
1,1,2-Trichloroethane ug/L 5 5u 5u S5u Su Su
Benzene ug/L 5 5u 5u 5u 5u Su
Trans-1,3-Dichloropropnene ug/L 5 S5u 5u S5u Su S5u
Bromcform ug/L 5 5u S5u 5u S5u Su
4-Methyl-2-pentanone ug/L 10 10u 10u 10u 10u 10u
2-Hexanone ug/L 10 10 u 10u 10u 10 u 10 u
Tetrachloroethane ug/L 5 5u 5u S5u S5u S5u
1,1,2,2-Tetrachlcroethane ug/L 5 5u 5u S5u Su S5u
Toluene ug/L 5 S5u S5u 5u Su S5u
Chlorobenzene ug/L 5 5u Su 5u Su S5u
Ethylbenzene ug/L 5 S5u S5u S5u 5u Su
Styrene ug/L 5 S5u S5u 5u 5u Su
Xylene (total) ug/L 5 Su 5u 5u 5u 5u

u BELOW DETECTION LIMIT




“TRIP BLANK AN%’LICATE ANALYSIS | |

PHASE lil: SANITARY LANDFILL

Sample No: | Blank 269 269D Blank

Date Coliected: 2/24/92 | 2/25/92 | 2/25/92 | 2/25/32

Matrix: Water Water Water Water

L
Ch 10 10 u 10u 10u 10u
Bromomethane ug/L 10 iOu 10u 10u 10u
Vinyl Chloride ug/L 10 10u 10u 10u 10u
Chloroethane ug/L 10 10u 10 u 10 u 10 u
Methylene Chloride ug/L 5 8B Su S5u 6
Acetone ug/L 10 288 10u 10 u 28 B
Carbon disulfide ug/L 5 S5u 5u 5u 5u
1,1-Dichloroethane ug/L 5 5u Su Su S5u
1, 1-Dichloroethane ug/L 5 5u S5u 5u S5u
1,2-Dichloroethane (total) ug/L 5 Su Su Su 5u
Chloroform ug/L 5 5u S5u Su 3J8
1,2-Dichloroethane ug/L 5 S5u S5u 5u S5u
2-Butanone ug/L 10 10 u 10u 10u 10 u
1.1,1-Trichloroethane ug/L 5 Su S5u Su 5u
Carbon Tetrachloride ug/L 5 5u 5u S5u Su
Vinyl Acetate ug/L 10 10u 10 u 10u 10u
Bromodichloromethane ug/L 5 Su 5u Su S5u
1,2-Dichloropropane ug/L 5 Su Su Su S5u
cis-1,3-Dichloropropane ug/L 5 Su 5u 5u Su
Trichloroethene ug/L 5 5u 5u S5u S5u
Dibromochioromethane ug/L 5 5u 5u S5u S5u
1.1,2-Trichloroethane ug/L 5 Su 5u Su S5u
Benzene ug/L 5 5u 5u Su 5u
Trans-1,3-Dichloropropnene ug/L 5 5u 5u 5u Su
Bromoform ug/L 5 S5u 5u S5u S5u
4-Methyl-2-pentanone ug/L 10 10u i0u 10u 10u
-2-Hexanone ug/L 10 10u 10u 10u 10u
Tetrachloroethane ug/L 5 5u Su Su Su
1,1.2,2-Tetrachloroethane ug/L 5 5u Su Su 5u
Toluene ug/L 5 Su Su Su Su
Chlorobenzene ug/L 5 S5u S5u 5u Su
Ethylbenzene ug/L 5 5u S5u Su S5u
Styrene ug/L 5 5u 5u 5u Su
Xylene (total) ug/L 5 Su 5u Su Su
u BELOW DETECTION LIMIT




TABLE A1. ANALYTICAL RESULTS OF QA/QC SAMPLES

PHASE I: MIXED WASTE MANAGEMENT FACILITY

SITE NO: 1686 1686 dup

COLLECTION DATE: 1-29-92 1-29-92

MATRIX: WATER WATER

LIMIT OF

ANALYTE DETECTION:
Gross Alpha pCi/l 2 pCiA 74 + 27 57 + 23
Gross Beta pCifl 2 pCin 14 + 2 11+ 2
Tritium pCifl 460 pCiA 108000 + 1000| 104000 + 1000
fodine-129 pCifl 25pCift 0 + 12 0O + 13
Plutonium-238 pCiA 0.5 pCift 00 + 0.4 00 + 0.5
‘Plutonium-239/24 {pCin G.5 nCin 00 + 0.4 00 + 0.5
Strontium-90 pCiA -- pCill 00 + 1.8 00 + 1.5
Strontium-89 pCifl —- pCifl 00 + 1.8 00 + 1.5
Technetium-99 pCi/l —~ pCift 10 £ 3 76 + 3.8°
Carbon-14 pCifl 0.5 pCil 7 + 22 7 £ 12
Radium, total pCif 1 pCiA 09 + 1.4 22 + 1.2
Uranium-234 pCifl 0.4 pCifl 0.2 + 0.6 0.0 + 0.4
Uranium-235 pCifi 0.4 pCift 00 + 0.4 00 + 03
Uranium-238 pCift 0.4 pCifl 0.2 + 0.7 00 + 0.4
Americium-241__|pCifl 0.5 pCin 00 + 09 0.0 + 1.4
Gamma Spec - —- ND ND

pCit  picoCuries per liter
* Verified by reanalysis
ND - not detected



PHASE II: F- AND H-AREA SEEPAGE BASINS

SITE NO: | 230 dup 230

DATE COLLECTED: 2-20-92 2-20-92

MATRIX: WATER WATER

LIMIT OF

| UNITS
ANALYTE
Gross Alpha pCift 2 pCiN 84 + 20 31 £ 11
Gross Beta pCifl 2 pCifl 85 + 14 42 + 9
Tritium pCiA 460 pCifl 7700 + 500 7000 + 500
lodine-129 pCin 25 pCill 0 + 27 0 + 27
Plutonium-238 pCifl 0.5 pCi/l 00 + 0.7 0.0 + 0.7
Piutonium-239/240 pCin 0.5 pCift 0.1 + 0.8 0.0 + 0.8
Strontium-90 pCifl -— pCifl 0.6 + 1.9 04 + 1.7
Strontium-82 pCi/l — pCifl 0.6 + 1.8 04 + 1.7
Technetium-99 pCifl -—- pCifl 00 ¢ 2.3 0.2 + 2.4
Carbon-14 pCift 0.5 pCiA 19 + 21 6 + 16
Radium, total pCif 1 pCift 63 + 1.4 4.2 + 1.2
Uranium-234 pCifl 0.4 pCiAl 08 + 1.0 23 + 1.4
Uranium-235 pCiat 0.4 pCifl 00 + 05 0.0 £+ 0.5
Uranium-238 pCill 0.4 pCifi 1.2 + 1.1 08 + 1.0
Americium-241 pCi/l 0.5 pCiN 00 + 2.1 00 + 25
Gamma Spec -— NAD NAD

NAD - no activity

detected

pCifl picoCuries per liter



PHASE Ili: SANITARY LANDFILL

SITENO: | 269 269 dup
DATE COLLECTED: 2-26-92 2-26-92
MATRIX: WATER WATER

2 pCift

MIT

Gross Alpha . .

Gross Beta pCiAl 2 pCifl 20 + 1.8 3.3 + 1.8
Tritium pCift 460 pCiA 900 + 300/ 860 + 300
lodine-129 pCif 25 pCift 0O + 38 0 £ 23
Plutonium-238 pCift 0.5 pCift 00 + 1.1 0.0 + 1.2
Plutonium-239/240 pCifl 0.5 pCiAl 00 + 0.2 00 + 0.8
Strontium-90 pCift -~ pCil 1.2 + 3.6 2.2 + 30
Strontium-89 pCif —- pCi/l 1.2 + 3.6 2.2 + 3.0
Technetium-99 pCiA --- pCifl 0.0 * 3.2 0.2 + 23
Carbon-14 pCifl 0.5 pCift 0.7 + 9.8 9 + 18
Radium, totai pCifl 1 pCift 0.7 + 0.8 24 + 1.0
Uranium-234 pCifl 0.4 pCif 05 + 1.0 0.2 + 0.9
Uranium-235 pCifl 0.4 pCif 0.0 + 0.7 0.0 + 0.8
Uranium-238 pCifl 0.4 pCifl 0.3 £+ 1.0 0.0 + 0.8
Americium-241 pCift 0.5 pCift 0.0 + 1.1 00 + 1.1
Gamma Spec [ = NAD NAD

NAD - no activity detected
pCift picoCuries per liter



APPENDIX B

SUMMARY OF ANALYTICAL DATA FOR SEPTEMBER/OCTOBER 1991 AND
JANUARY/FEBRUARY 1992 SAMPLING EVENTS



TABLE B1. CHARACTERIZATION OF S0IL SAMPLES FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE I: MIXED WASTE MANAGEMENT FACILTY PHASE 11: F- AND H-AREA SEEPAGE BASINS

SITE NO: 161 208

|OATE COLLECTED: 01 0CT 81 DATE COLLECTED: 08 OCT 81

[marmx: | sAND CLAY ImaTrx: SAND cLAY

RESULTS: RESULTS:

Groes Alpha pCifg (dry) 22 £ 10 468 =+ 11 15+8 68 = 12
Gross Bets pCifg {dry) 8.9 £ 3.9 1324 16+ 4 26 + 4
[Tritium pCilg twet) |200 212+ 2 161 = 2 10 + 1 24 + 1
 odine-129 pCilg twet) 0 2 16 247 0+ 38 1.2 £ 4.8
Piutonium-238 pCig ldry) |1 003 004 0 £ 0.2 0+ 0.4
Plutonium-238/240 |pCilg tdry) |1 0 203 0% 0.4 003 0+ 04
Strontium-80 pCilg (dry) |1 1213 0.4 1.1 0.8 = 1.1 0.7 £ 1.2
[Strontium-89 pCllg ldryl {1 3+ 1.1 3.5 + 1.1 4.8 + 1.8 1.8 = 1.1
[Technetium-29 pCilg (dry) 0+ 0.7 0+ 0.8 0.0 = 0.7 0.1 £ 0.8
Carbon-14 pCifg (wet) 0 + 0.2 1.2+ 08 0.2 + 0.3 1.6 £ 0.4
Redium-226 pClig tdry}  |o.2 1.2 £ 0.8 14 + 0.8 1.8 + 0.7 2.8 + 0.9
Radium-226 pCilg (wet) 1.3+ 04 24 £ 04 2.2 2 0.5 4.7 + 0.8
Thallium-208 pCilg (wet) 0.2 + 0.1 0.8 + 0.1 0.4 £ 0.1 0.7 £ 0.1
Uranium-234 pCi/g (dry) 0.4 1.6 & 1.4 1.2 ¢+ 1.3 0.6 = 1.1 28+ 18
Urenium-236 pCilg tdry) 0.4 0+ 0.7 0+ 0.7 0.0 £ 0.8 00+ 0.8
Uranium-238 pCilg tdry} 0.4 0.8 + 1 2+ 1.4 0.8 + 1.0 34+ 18
| Americium-241 pCilg twet) 0.5 <0.1 <0.1 <0.1 <0.1
Lesd-214 pCilg (wet) 0.6 + 0.1 0.9 = 0.1 0.8 + 0.1 1.4 £ 0.1
Lasd-212 pCifg (wetl 0.4 £ 0.1 0.9 + 0.1 0.7 £ 0.1 1.3 £ 0.1
Lead-210 pCilg twet) <0.3 <0.2 <0.1 0.8 + 0.2
|Bismuth-214 pCilg twet) 0.3 £ 0.1 0.9 + 0.1 0.8 = 0.1 1.6 = 0.1
Bismuth-212 pCilg (wet) <1 2.1 £ 0.4 1.6 £ 0.3 2.3+06
Actinium-228 pCilg (wet) 0.6 + 0.1 1.1 202 <0.1 16 = 0.2
JMoisture % 21.8 16.8 13.3 17.8
[Potassiumso  Jocirg twen <0.6 1.8 £ 0.4




TABLE 81. CHARACTERIZATION OF SOIL. SAMPLES FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEX

PHASE Iti: SAMTARY LANDALL
SITE NO: 268
DATE COLLECTED: 08 OCT 91
MATRIX: SAND CLAY
RESULTS: REBULTS:
rose Alpha pCllg idry) |6 10+ 8 1829
fGroes Bete pClig idry) |9 10 =+ 4 9.7 + 4.0
[Tritium pClig twet) |200 2.2 : 0.6 24 £ 0.3
odine-129 pCi/g twet) 44 + 2.4 4.9 2 4.0
[Plutonium-238 pCi/g dry) 1 0.0 = 0.4 0.0 + 0.3
utonium-239/240 | pCifg (dry) 1 0.8 = 0.8 0.0 £ 0.3
Strontium-980 pCi/g (dry) 1 0.8 + 1.0 1.0+ 1.0
Strontium-89 pCilg ldry) 1 33 2 1.4 4.0 = 1.1
schnetium-99 pCi/g (dry) 0.0 = 0.7 0.0 2 0.8
[Carbor-14 pCi/g twet} 0.0 2 1.8 1.8 2 0.7
[Redium-226 pCi/g (dry) ]0.2 0.8 = 0.6 1.6 ¢+ 0.6
Radium-226 pCi/g twet} 1.1 2 0.3 1.2 + 0.3
[Thallium-208 pCi/g (wet) 0.3 ¢ 0.1 0.3 = 0.1
Urenium-234 pCi/g (dry) 0.4 0.0 + 0.9 0.6 = 1.1
Urenium-236 pCi/g (dry) 0.4 0.0 = 0.7 0.0 £+ 0.6
Urenium-238 pCilg (dry) 0.4 0.0 =+ 0.6 0.8 ¢+ 1.2
JAmericium-24 1 pCilg twet) 0.6 <0.1 <0.%
fLead-214 pCi/g (wet) 0.4 ¢ 0.1 04 = 0.1
lLead-212 pCilg twet) 0.6 ¢+ 0.1 0.6 = 0.1
fLoad-210 pCi/g (wet) <0.2 0.3 + 0.1
lBimuth-214 pCi/g (wet) 0.6 = 0.1 0.4 ¢ 0.1
IBiunuth»Z\z pCi/g (wet) 0.8 ¢ 0.2 1.0 2 0.2
fActinium-228 pCi/g {wet) 0.7 = 0.1 0.6 z 0.1
[Moisture % 11.3 13.9




TABLE B2. CHARACTERIZATION OF SOIL SAMPLES FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEX

PHASE I: MIXED WASTE MANAGEMENT FACILITY PHASE i: F- AND H-AREA SEEPAGE BASINS
SITE NO: 161 208
DATE COLLECTED: 010CT 91 DATE COLLECTED: 08 OCT 91
MATRIX: _|saND | [matrix: |sano Jcray
REPORTING REPORTING REPORTING REPORTING
UNITS: LIMIT: RESULTS: UMITS: RESULTS: LIMIT: RESULTS: [UAITS: RESULTS:
Sitver MGXG 25 . 2.4 . 2.2 . 2.6 37
Aluminom MGG 49.9 1700.0 47.0 1720.0 435 438.0 51.2 43200
Arsenic MGG 2.6 . 2.3 . 2.2 . 28 .
Barium MGG 498 . 470 . 436 . 51.2 .
Cadmium MGG 1.2 . 1.2 . 1.1 . 1.3 .
Chromium MGG 2.5 %) 24 21.9 2.2 9.1 2.0 .
Copper MGG 6.2 . 5.9 . 5.4 . 8.4 7.3
iron MGG 24.9 630.0 23.6 288.0 217 2880.0 25.6 27500.0
[Mercury MGG 0.13 . 0.12 . 0.12 . 0.13 .
[Menganese MGG 37 8.3 35 . 33 42 s 54.2
Sodium MGKG  |1260.0 . 1180.0 . 1090.0 . 1280.0 .
Nicke! MGG 10.0 . 9.4 . 8.7 . 10.2 .
Lesd MGG 0.76 65 0.70 37 0.87 . 0.76 24
Selenium |maxa 1.3 . 12 . 1.1 . 12 . .
Zine MGXG 5.0 . ) 8.0 4.3 . 5.1 225
ROSWRRE o 2 UK
% Sciids % 0.10 74.9 0.10 83.3 0.10 ss.s| o.10 77.8
Acidity MGG 134 214.0 12.0 156.0 18 127 128 103.0
chioride MGXG 33.4 . 30.0 . 28.8 . 32.1 .
Nitrate MGXG 0.67 as 0.60 10.4 0.68 092] o.es 25
[sutere MGG 33.4 . 30.0 . 28.8 . 32.1 .

*BELOW DETECTION LIMIT




TABLE 82. CHARACTERIZATION OF S0IL SAMPLES FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNE CREEX

PHASE M: SANITARY LANDFILL
SITE NO: 268
DATE COLLECTED: 08 OCT 91
|maTrx: SAND CLAY
REPORTING REPORTING
ALYTE: UNITS: LUMIT: RESULTS: LIMIT: RESULTS:
Sitver MGXG 2.1 . 2.2 .
 Atuminum MGKG a1.9 086.0 435 2120.0
Arsenic Imaxe 2.2 . 2.1 .
I8arium MGKG 419 . 436 .
Cadmium |Imexa 1.0 . 1.1 .
Chremium MG/XG 2.1 3.4 2.2 49
Copper MGXG 5.2 . 5.4 .
hron MGXG 20.9 765.0 21.8 114.0
IMercury MGXG 0.11 . 0.12 .
IMenganese MGG 3.1 . 3.3 .
ksodium MGXG 1060.0 . 1090.0 .
INickel |maxa 8.4 . 8.7 .
Lead MGXG 0.5 14 0.84 3.6
Selenium MGXG 1.1 . 1.1 .
Zine MGXG 42 . 43 .
0.10 86.0
11.8 188.0
204 .
Nitrate MGXG 0.68 . 0.59 .
Lsutate MGXG 27.8 20.4 20.4 .




TABLE 83. CHEMICAL CHARACTERIZATION OF WATER FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEX

PHASE I: MIXED WASTE MANAGEMENT FACILITY

SITE NO: 16 22 23 24 es [ es " 7 114 11_‘ 116 117
DATE COLLECTED: 2391 9391 9491 9491 94401 9481 2591 2581 28501 9-681 881 891 9-891
MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER
ANALYTE: UNITS: REPORTING
Aluminum UG 200.0 14000 62800 326.0 237.0 200.0 y 209.0 200.0 u 242 308 1320 200.0 uj 343 290’
Arsenic UGA 10.0 100u 100 u 10.0u 10.0 u| 100 u 10.0 u 10.0u 10.0 u 10.0 uf 10.0 u| 10.0 uf 10.0 u| 10.0 o
8 arium UG/ 200.0 200.0 v 6§36.0 200.0 u| 200.0 u) 200.0 uj 200.0 | 200.0 u| 200.0 uj 200.0 u| 200.0 ul 200.0 | 200.0 uj 200.0 u
C sdmium UG 6.0 5.0u 5.0 uj §.0u 8.0u 5.0 yj 5.0 uf 5.0 uf 8.0 y| 5.0 uj 5.0 u| 6.0 u, 8.0 uj 5.1
ICheomium UG 10.0 42.1 960.0 10.0 u; 10.0 u 10.7 10.0 u 10.0 u| 10.0 u| 10.0 u 10.0 uf 10.0 u| 100 u 141
[Copper ugA 26.0 26.0u 108.0 26.0u 26.0 u| 26.0 ] 26.0 u 28.0 uj 26.0 u 28.0 ul 260 u 28.0 uf 280u 26.0 o
iron UGA 100.0 14700 38000 880.0 387.0 186.0 182.0 268 182 4240 4030/ 1000 3170 5180}
ercury UGA 0.20 0.20 ul 0.20 ul 0.20 u| 0.20 0.20 uj 0.20 ul 0.20 u 0.20 u‘ 0.20u 0.20 uf 0.20 0.20 u 0.20
ll\L‘num UG 16.0] 75.8 6069.0 26.0] 44.0 16.1 2665 36.7 42.7 173 128 71.1 148 1763
um UGA §000.0 5000 ul 6000 uj 6000 u 5000 u; 8000 u 6000 u| 6000 ul 8000 u) 8000 u 8000 u| 5000 ] 8000 uf 5000 u
icket UG 40.0 40.0 u $00.0 46.0 43.9 40.0 J 40.0 u} 40.0 y 40.0 uj 400 u 40.0 u 40.0 u‘ 40.0 u] 40.0 W
UGA 3.0 61.0 73.0] 8.8 9.0/ 4.1 3.0 u] 10.2 10.3, 8.8 5.9 3.1 13.0 3.0 u
fsotenium uaA 6.0 5.0u 8.0u 5.0 u 80u 5.0 80u 8.5 ul 5.0 soul = &0 5.0 8.0 ul 50 u
[Zine UG 20.0 48.1 162.0] 1710 314.0 968 93.6} 248/ 190 183 133 924 280 47.7

[Chioride MGA 6.0 8.0u 6.0 ul 6.0u $.0 u| 6.0 uj 6.0 y| 6.0 uj §.0 u} 8.0 ul 8.0 u 6.0 uf §.0 uf 8.0 u
fHardness MGA 0.10 10.6 42.0 5.6 7.8 028 16.8 16.0 48] 38.0 11.2 20.7 78.0] [ X}
[Nitrate, aa N MGA 0.10 4.4 8.7, 0.18 0.10 y| 0.24, 0.10 uf 0.37 1.8‘ 0.48}) 0.84 0.18) 0.27 0.10 u
ot pH UNITS 0.01 4.5 4.8 6.1 44 6.2} 4.8) 4.7 6.2 6.7 4.8 6.0 44 44

ate MGA 6.0 6.0u 6.0 6.0 u 6.0u 6.0 u| 5.0 uf 5.0 uf 6.0 u| 5.0 6.0 u] 8.0 uf 224 $.0 u]
jConductivity UMHOS/ICM 1 14.9 28.8 209 16.3 21.9 80.7 208 23.1 234 218 195 §3.8 18.1
4.22 6.22 4.18 4.79 4.83 4.34 4.17 4.17 6.66 4.86 6.4 4.77 4.81
lgondm 89 73 36 44 35' 36 33 24 62 60 24 61 sol
In.aox -20 489 88 88 150, 130 19 41 10 -1 92| -17 -17:]




TABLE 83. CHEMICAL CHARACTERIZATION OF WATER FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEX

PHASE |: MIXED WASTE MANAGEMENT FACIUTY
SITE NO: 118 134 138 127 140 142 168 166 187 160 181 164
DATE COLLECTED: 9881 8-10-91 8-1081 2-1081 s-1081 9-1081 2881 200 2881 2-10-81 81001 8-10-81
MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER
ANALYTE: UNITS: REPORTING
Uit
—_ - TR S -.
l;avﬂ UGA 10.0 100 u 10.0 100u 10.0 y| 10.0 uf 10.0 y; 100 u 10.0 10.0 uj 10.0 o 10.0 10.0 vy
IAluminum UGA 200.0 200.0 u 606 200.0 u/ 2000 u 200.0 u] 416 200.0 uf 200.0 uj 200.0 u] 200.0 yj 200.0 u| 200.0 uj
UGA 10.0 100 u 10.0 ui 100u 10.0 u; 10.0 u} 10.0 u| 10.0 o 10.0 uj 10.0 4 10.0 u 10.0 4] 10.0 yi
arium UGA 200.0 200.0 ui 200.0 | 200.0 u 200.0 u 200.0 u] 200.0 vl 200.0 u 200.0 uf 200.0 u) 200.0 yj 200.0 uj 200.0 v
ICedmium UGA. 6.0 6.0 u| 6.0 u| 6.0 u! 6.0 u| 6.0 y $.0 v 8.0 uj 8.0 ui 8.0 v 6.0 uf 8.0 uj 5.0 W
JChromium UGA. 10.0 10.0 ui 10.0 ul 10.0 | 10.0 uf 10.0 yi 10.0 y| 100u 10.0 uj 100 ui 10.0 uj 10.0 uf 10.0 u
[Copper UGA 26.0) 26.0 u| 26.0 yj 26.0 u| 26.0 u 26.0 uj 26.0 u 26.0 u; 26.0 u] 26.0 v 26.0 u] 26.0 uj 28.0 u
firon uGA 100.0 2660 a2s] 1000 u 100.0 uj 100.0 u] 16900 100.0 uj 100.0 ] 100.0 u] 100.0 i 100.0 u] 359
Wm UGA 0.20 0.20 4 0.20 0.20 u| 0.20 uf 0.20 u 0.20 u| 0.20 yj 0.20 u 0.20 yj 0.20 uf 0.20 U 0.20 u
kmﬂm UGA 186.C 36.9 3.8 87.6 172 118 1200 468.2 80.7 54.8 3.1 108 18.7
fsosim var 50000] 6000w  B000u 6000 u 5000u] 6000y 5000 ui 8000 u 6310) 8480 18400, 11800 s180f
E&d UGA. 40.0 40.0 u 88.1 8.4 79.7 80.2] 78.0 40.0 v 40.0 uf 40.0 uf 48.0] 40.0 o] 40.0 ul
[; UG 3.0 3.0y 3.0 uj 3.0 u| 3.0 vl 3.0 u 3.8 30v 3.0 u 30 u 3.0y 3.0 u 3.0
ISd‘l'i\ln UGA 8.0 80u 5.0 uf 8.0 uj 6.0 ul 6.0 u 6.0 8.9 u] 8.0 sou] 6.0 u 6.0 W 6.0
Zinc UGA 200 141 109 84.0 108 ”.Si 131 364 684 90.1 20.1 20.0 u 38.0
[Acidity MGA 2.0 54.0 44.0 2.0 u 14.0 84.0 48.0 80.0 30.0 30.0 240 30.0 20
fersorice Jmen 5.0 5.0u 1.9 504 5.0 u 504 ) 504 6.0 4 5.0 4] %) 57 7.4
ardness MGA 0.10 9.6 30.0 430 32.8 33.2 130 8.2 14.0 10.8] 00.8] mi 13.2]
itrate, as N MGA 0.10 0.23 0.10 u| 0.18 0.18 0.10 ul 0.39 24 B.Si O.SI 10.8 24.3[ 0..0‘
o pH UNITS 0.01 6.1 6.8 6.0 65 6.8 6.0 5.8 3.8 6.0 8.7 4." 6.8
iSuitate MGA 5.0 §.0u 1.7 202 108 7.1 270 5.0 ul 18.8] £.0 13.0f 5.0 u £.0u
54.9 73.6 80.2 33.8 sz.:‘ 32.8 202] 210 61.1




TABLE B4. CHEMICAL CHARACTERIZATION OF WATER FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEX

IPHASE ii: F- AND H-AREA SEEPAGE BASINS
188 190 191 192 198 208 208 207 208 208 220 221 222 228 230
91391 21391 91381 9-1391 8-1381 $-1381 9-13-81 21301 8-1381 9-1381 -1791 178 s-17-81% s-17- 01 8-17-81
WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER
JANALYTE: REPORTING
RS prmsememmrer v ———— e -
10.0 10.0 y| 10.0 u, 10.0 y 10.0 u 10.0 v, 10.0 | 10.0 v 10.0 u] 10.0 u 10.0 ] 10.0 u 10.0 uf 10.0 10.0 10.0 o
IAluminum 200.0 200.0 u 2000 u 200.0 u 200.0 v 417 367 200.0 uj 200.0 uf 200.0 uf 200.0 uf 200.0 u 200.0 v 200.0 1000.0 1130.0]
[Arsenic 10.0 10.0 y| 10.0 u| 10.0 uj 100 u 10.0 u 10.0 u| 10.0 uf 10.0 uf 100 v 10.0 ui 10.0 u} 10.0 yf 10.0 10.0 u 10.0 o)
§Barium 200.0 200.0 u| 200.0 uj 200.0 u 200.0 uj 200.0 ] 200.0 uj 200.0 uj 200.0 i 200.0 u| 200.0 Wi 200.0 u 200.0 uj 200.0 i 200.0 u 200.0 uf
IC adrmium 5.0 5.0 u 8.0 uj 80 u 6.0 y| 5.0 uj 6.0 i 6.0 ] 6.0 uf §.0 i 8.0 uf 8.0 i 6.0 u 6.0 i 5.0 | 5.0
[Chromium 10.0 10.0 yi 10.0 u 10.0 u 100 u 10.0 y 10.0 v 100u 10.0 uj 10.0 v} 10.0 v 10.0 ui 10.0 uf 10.0 v 10.0 u 10.0
[Copper 26.0 26.0 ] 28.0 u| 26.0 uj 26.0 u; 26.0 u| 26.0 u| 26.0 uj 280 | 28.0 yj 28.0 v 28.0 i 28.0 u) 28.0 ui 26.0 ul 26.0 W
jiron 100.0 1160 100.0 u| 277 122 18804 14400} 124 100.0 u 1. 100.0 123.0 1390.0 2040.0 9370.0, 84100
Pmy 0.20 0.20 u 0.20 uf 0.20 y, 0.20 u| 0.20 uj 0.20 0.20 0.20 W 0.20 0.20 v 0.20 o 0.20 u} 0.20 uf 9.20 0.20
le 18.0 64.9 16.0 u 18.0 u| 18.0 uf 39.2 188 16.0 uj 18.0 v 180 u 16.0 o 61.8] 22A 42.8) 1.1
[Sodium 6000.0 6000 u 5000 u| 8000 u 8000 u; 5000 uf 6000 u| 8000 5000 uj 000 u; $000 uf 8000 ] 8000 u] 6000 uf 8000 uf 8000 uf
fockel L) 447 40.0 u 40.0 u 40.0 u] 44.5 40.0 u 40.0 | 40.0 uj 40.0 u] 40.0 635.3 40.0 uj 40.0 i 48.8 5264
[Lcd 3.0 3.0 ui 3.0 y| 3.0 uj 3.0 uf 10.1 3.0 y] 3.0 yj 3.0 uj a8 3.0 ui 5.0/ 4.3 3.0 U 208} 6.1
lSd.n'u'n 6.0/ 6.0 u) 6.0 u| 5.0 u 6.0 ui 8.0 uf 8.0 yj 5.0 uj 8.0 ul $.0 u 6.0 yj 6.4 vl 8.0 u 5.0 o 8.0 y; $.0
Zinc 20.0 65.8 20.0 u 200 u 398 163} 82.2 20.0 ui 20.0 u 130] 43.7 208.0 678} 110.0§ 283.0| 0.
30.0 160 68.0 78.0 30.0 24.0 36.0 82.0] 142.00] 3
8.0 u 8.0 uf §.0 uf 8.0 u 6.0 ul 8.0 u] 8.0 u 6.0 o 8.0 u uol $.G o S0
7.4 6.4 9.6 8.8 4.8 3.40/ 4.2 7.0 2.00 ‘”I 8. 104
Nitrate 0.10 0.10 u 0.18 0.88 0.18} 0.10 u 0.10| 1.8/ 0.83 0.10u 0.10 0.20 0.20] o.nl .16} o}
ok 0.010 4.8 6.1 6.2 8.1 4.6 4 8.2 $.0] 4.7 4.4 4.7 4.80 C.ﬂr 4”'
[Sultate 6.0 6.0 u| 6.0 u 6.0yl 8.0 ] 61.1 §.0 v} 5.0 yj 8.0 u $.0 uf 6.0 6.0 uf §.0 u 6.0 J 8.0 v 0
16.1 2.0 21.8} 40.2 22.8 168 10.1 149§ 2750} 30.10) 22.20] 38.40 7.
5
4.97 4.24 4.82 6.36 4.8 4.82 4.21 4.26 .08 4.8 4.28 4.08| 483
19 n 38 92 7 22[ 22| 22 41 le 2'] 48 39
a9 -144 os 1 84 oo 58 70 -10 2 38 -104| e |




TABLE BS. cmucumrmmuoswnamuwmmswmmmmmm

PHASE 11): SANITARY LANDRILL
264 288 268 202 263 208 267 208 208 7
9-1791 9-1701 9-1781 81781 9-1781 2-18-81 8-18-01 9-1881 8-18-81 2-1801
WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER
10.0 10.0u 10.0 u 10.0 u| 16.0 u 10.0 ul 100 u 10.0 uf 10.0 10.0 u 10.0 u
Aurninum 2000 200.0 u 446.0 201.0 262.0 200.0 uf 200.0 u 200.0 y] 20000 2000 ) 200.0 u
10.0 10.0u 10.0 u 100u 10.0 v 10.0 v 100 u 10.0 uj 10.0 y 10.0 i 10.0 o
[Barium 200.0 2000u] 2000y 2000uf  200.0 ] 200.0 uf 2000u] 2000 uf 2000uj  200.0 u 200.0
sdmium 6.0 60u 6.0 u| 6.0 ui 8.0 Y] 8.0 uj 8.0 u] 8.0 uj $.0 W 6.0 uf 6.0 W
T 100 10.0 uj 10.0 u| 10.0 uf 10.0 u 10.0 u; 1.8 10.0 10.0 ui 10.0 o 10.0 W
fcovoer 250 26.0 u| 260u 26.0 u 26.0 uf 280 u 26.0 ul 26.0 26.0 . 26.0 u 26.0
hron 100.0 sse0| 0400 2030.0 2270.0 1000.0]  3230.00 45700 1000u] 1000 u 218
Mercury 0.2 0.2 uf 0.2 uj 0.2 uj 0.2 0.2 u 0.2 yj 0.2 0.2 uf 0.2 0.2
km 16.0 61.3 40.4 18.2 18.0 u| 41.8 200.0 139.0 18.0 uf 1410} 280.04
6000.0 6000 u 5000 ui 8000 8000 uf 6000 ui 5000 u| 5000 5000 uj $000 5000
INicke! 40.0 400 u 488 40.0 u] assi 78.7 1210 83.4 424 §7.0 X
asc 3o a8 12.0 304 7.0 122 3.0 ] 3.0 u 3.0y 30 u 3.0 u
6.0 60u S.0u 6.0 u] 6.0 i 8.0 uj 6.0 uj 8.0 6.0 u 6.0 W S0 v
20.0 119.0 224.0 100.0 2340 §14.0 238.0 100.0 n2 M40 17
IAcidity 20 480 428.0 0.0 308.0] 164.0 320 94.0 140 18.0 40.0
Jcrioride 6.0 6.3 6.4 5.1 5.0 uf 8.0 u 5.0 y] s.2| ul 7.1 50 J
ardness 0.2 8.4 10.2 as 2.0 1.2 14.0 24.0 4 :ul
Nitrate 0.1 0.29 0.22 0.11 0.1 u o.u] 0.1 u o.18} 0.17 0.3} o.Lol
- 0.010 43 6.0 as 44 s 5.0 47 a8} 84 ul
ksutare 5.0 50 5.0y 50u 8.0 u 50y 8.0 o} $0u s} v
[cm.mm 10 24.8 336 26.2 204 238} 341 sa.sf 232 3] oo}
4.43 466 4.18] 386 384 424 457 458 5.03 6.2
anductivity 33 s 20 26 30 42 38 27 as} a1
&7 48 118 -109 -100 e ® 12 32| 80




TABLE B6. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE I: MIXED WASTE MANAGEMENT FACILITY

SITE NO: 15 22 23 24 €5 68 68
DATE COLLECTED: 9-3-91 9-3-91 94-91 9-4-91 9-4-91 94.91 9-5-91
MATRIX: WATER WATER WATER WATER WATER WATER WATER
pCiA 48 + 1 303 + 65| .50 + 29.40] .90 + 26.90
pCin 345 518 191 + 46| .00 + 54.60} .00 + 61.00
[Tritium pCift 1000 + 560] 2700 + 370] *99.6 + 1.8] ©29.3 + 1.4/ 5.20 + 3.40] 16.7 + 1.80| 9000 + 700
liodine-129 pCill 25 + 20 2 + 13/ .00 + 84.40] 0.00 + 93.7]00 + 123.00| .00 + 98.40] 0.0 + 3.5
IPtutonium-238 pCifl 0.0 + 3.6/ 0.0 + 3.7{0.00 + 0.04] 0.52 + 0.15] 0.41 + 0.19]0.07 + 0.05| 0.0 + 0.4
Plutonium-239/240 |pCi 260 + 20] 6.3 + 5.5]0.06 + 0.04] 1.43 + 0.28] 1.13 + 0.35]0.21 + 0.09] 0.0 + 0.4
Strontium-90 pCifl 00 +97| 47 159] 0.7 +0.30]1.00 + 0.40]0.70 + 0.40/0.60 + 0.30] 2.0 # 3.1}
Strontium-89 pCill 8.9 + 6.2] 3.9 + 5.6/0.00 + 0.40]0.00 + 0.40] 0.00 + 0.50/0.00 + 0.40] 9.0 + 3.0
Technetium-99 pCil 1.1 + 3.8] 0.0 + 3.8/0.00 ¢+ 1.11 *10.00 + 1.35]0.00 + 0.99] 0.1 + 1.8
Carbon-14 pCifl 45 + 23 20 3+ 22]3.50 + 0.50] 4.30 + 0.30] 1.40 + 0.30] 0.00 + 0.S0 77 + 67
Radium-226 pCif 28 + 9 29 + 8 2.7 £ 1.0
Uranium-234 pCifl 58 + 34| 1.7 +23]0.27 + €.i3[1.21 + 1.82] 2.83 + 0.63]3.34 + 0.6¢
Uranium-235 pCifl 0.7 + 1.8] 0.0 + 1.3/0.00 + 0.04/0.50 + 0.18/0.14 + 0.11}.0.17 2 0.10
Juranium-238 pCill 44+ 29] 23+ 23/0.19 £0.11/1.48 + 1.86/3.08 + 0.68]3.31 + 0.65
[americium-241 pCin | 0.5 00 +42] 00 +7.1]/0.00 + 0.15]0.22 + 0.15/0.00 + 0.11}0.00 + 0.08] 00 + 2.0
fLead-214 pCifl <150.0 <26 <18
lLead-212 pCift <14
|Bismuth-214 pCin <210.0 <46 <27 |
Cesium-137 pCifl 0.00 + 27.20] .00 + 26.20| .00 = 27.90] .00 + 27.20 <14
Cs-134 pCifl 0.00 + 24.10} .00 + 25.30] .00 + 26.30] .00 + 26.30
CM-244 pCift 0.00 + 0.32] 0.21 + 0.18] 0.00 + 0.13] 0.00 + 0.08
T-RA pCin 0.23 + 0.13]0.26 + 0.13]0.15 + 0.10]0.00 + 0.16

pCil  picoCuries per liter

mgft

milliograms per liter

pCift** combined U238, 234, 235 based on equilibrium co.

<

°* pCi/mi

below detection limit
* lost in process




TABLE B6. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE I: MIXED WASTE MANAGEMENT FACILITY

SITE NO: 71 77 114 1156 116 117

DATE COLLECTED: 9-5-91 9-6-91 9-6-91 9-6-91 9-8-91 9-8-91

MATRIX: WATER WATER WATER WATER WATER WATER
Gross Alpha pCin_| 2.0 220 + 50| 410 + 100 5+ 7 42 + 11] 220 + 60] 620 + 120
{Gross Beta pCin_| 4.0 150 + 30| 280 + 40 19 +3 37 + 8] 210 + 40| 570 + 50|
[Tritium in__]460.0 34000 + 500] 2000 + 500| 000 + 1100} 0000 + 800] 1000 + 800] 000 + 1000
flodine-129 pCit_{ 1.0 00 + 7.9 4+ 20 0+17 020 0+ 21 1+ 24
[Ptutonium-238 pCin_]| 0.4 00+04 00+09] 00+10] 00+05 00+05] 053+25
|Plutonium-239/240 |pCin | 0.4 10+07] 32+18] 22+10] 00:+04 003+04 48 + 9
Strontium-90 pcin_| 1.0 14+18] 42+3.2] 22:+26] 22127 14+25 10 + 10]
Strontium-89 pcCin_| 1.0 4+18] 68 +30] 261+26] 1.1:+24] 64:+27] 10+860
Technetium-99 pCin_| 1.0 0.1+18] 43+21] 03+17] 02+17] 00+186] 0.03+37
Carbon-14 pCin | 3.0 92 + 62] 180 £ 120 19 + 13 90 + 71| 410 + 300] 530 + 240
|Redium-226 pCin | 0.2 55+ 1.4 227+3] 23:10] 06105 i2+2] 95=+ 18]
Juranium-234 pCif 14 + 5|
Uranium-235 pCift 00 + 1.3
Uranium-238 pCill 9.3 + 3.9
Americium-241 pCin_| 0.5 00+30] 00+33] 00+23 002+298] 00+60 05230
Lead-214 pCif 21 £+ 11 19 + 12 18 + 1 <18 31 + 11 <150
|Lead-212 pCin <14 18 +9 <13 <10 <15 |
Bismuth-214 pCiA <26 32 + 18 <28 <23 26 + 18 <180 ‘
Cesium-137 pCif <16 <15 <16 <14 <12

pCil  picoCuries per liter

mg/l  milliograms per liter

pCiN** combined U238, 234, 235 based on equilibrium co.
< below detection limit




WETLANDS ASSOCIATED WITH UP

PER THREE RUNS CREEK

PHASE I: MIXED WASTE MANAGEMENT FACILITY
SITE NO: 118 134 135 .37 140 142
DATE COLLECTED: 9-8-91 9-10-31 9-10-91 9-10-91 9-10-91 9-10-91
MATRIX: WATER WATER WATER WATER WATER WATER
LIMIT OF
ANALYTE U :|DETECTION
: : i e T R i 3
Gross Alpha 2 pCift $6 + 9] 280 + 60| 5.3 + 28] 88 + 24 IS| 47 + 11
Gross Bata 4 pCift 27 + 41180 + 30 9.1 + 2.1 54 + 10 IS 32 + 6
Tritium 480 pCiA 210000 + 1100] 7000 + 800] 2000 + 850] 4000 % 760] 3000 + 590|700 + 430
lodine-129 1pCin 0+ 18 3 + 14/ 0.0 + 85 6 + 12] 0.0 + 35 00 + 7.9
Plutonium-238 0.4 pCin 0.0 + 04|/ 0.0 + 23 00 + 0.5/0.2 + 05§ 10 + 271 0.0 + 058
Plutonium-239/240 0.4 1Cif 1.2+ 09/ 6.7 + 38 00 + 04] 2.2 + 0.8] 00 + 2.1] 9.1 + 1.8
Strontium-90 1 pCin 20 + 2.7] 1.3 + 4.4 33 + 35[/9.1 + 85| 16 + 20l 50 + 55
Strontium-89 1 pCin 11+ 25(79 + 3.2 0.1 + 26| 0.0 & 2.8 2 + 18] 1.0 + 27
[Technetium-99 1 pCin 05+33{12 + 1.9 00 + 1.8/ 1.1 + 1.9 53 + 75/00 + 1.8
Carbon-14 3 pCin 151+13] 19 + 47 10 + 13] 15 4 11 6 + 81] 48 + 18
Radium-228 0.2 pCin 29 +09] 468 + 1.8 0.1 + 06| 3.0 + 1.4 I1S] 7.6 + 20
Uranium-234
Uranium-235
Uranium-238
Americium-241 0.5 pCin 0.0 + 3.7/ 0.8 + 6.0 10 + 1.8] 2.1 + 50 20 + 19/ 00 + 86
Lead-214 <15] 34 + 14 <22 50 + 13| 140 + s0 95 + 52
Lead-212 <12§ 34 + 11 <16 31 + 9 <54 <54
Bismuth-214 <24] 28 + 17 <26 <27] 150 + 50| 94 + 57
Cesium-137 <14
Gamma Spec 25 pCin

pCiA  picoCuries per liter
IS Insufficient sample

mg/l
pCine*

milliograms per liter
combined U238, 234, 235 based on equilibrium co.

< below detection limit




TABLE B6. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE 1: MIXED WASTE MANAGEMENT FACILITY

SITE NO: 155 1656 187 160 161 164
COLLECTION DATE: 9-9-91 9-9-91 9-9-91 9-10-91 9-10-91 9-10-91
MATRIX: WATER WATER WATER WATER WATER WATER
LIMIT OF
ANALYTE UNITS:|DETECTION:
| ARSI N S \‘0\‘9\'\&&- 3 \:.":. \'}\::\:ﬁ\ \\‘:\" 3 X 5% \ 2 3
Gross Alpha 2 pCift 59 + 10] 110 + 20 29 + 6} 34 + 25 17 + 3110 + 1.4
Gross Beta 4 pCin 46+ 5] 130 + 10 20 + 3] 834 + 4) 220 £+ 10/ 568 + 1.8
Tritium 460 pCiN 50000 + 600| 0000 + 700} 8000 + 700| 000 + 3000j 000 + 3000} 000 + 1300
lodine-129 1pCif 05 +85] 00 + 98! 27+ 9.1 00 + 7.2] 00 + 8.5 3 + 18
Piutonium-238 0.4 pCif 00 +04/ 00 + 06105 + 0.6/ 00 + 05{ 00 + 0.4 00 + 0.6
Plutonium-239/240 0.4 pCiN 00 +04] 05 + 0.7 0.5 + 0.6] 0.0 + 05] 0.0 + 0.4 00 + 0.4
Strontium-90 1 pCifl 3.6 + 2.9 26 + 4] 5.6 £+ 6.0 43 + 4| i30 + 10]{ 00 + 26
Strontium-89 1 pCiA 00 + 221 3.0 + 40] 00 + 29] 0.0 + 4.0 0 + 10 1.1 + g_g
Technetium-99 1 pCift 11+ 6 34 + 6] 52 + 40/]00 + 19/ 05 + 19,04 + 1.8
Carbon-14 3 pCiN 64 + 53 1 + 12] €68 + 42 22 + 59} 330 + 90 38 + 51
Redium-226 0.2 pCi/l 68 + 1.5 12+ 2] 61 + 1.8/ 1.2 + 1.1] 3.8 + 1.4] 1.1 + 1.1
Uranium-234
Uranium-235%
Uranium-238
Americium-241 0.5 pCift 00 + 5.2] 1.5 + 3.0/ 00 + 55] 10 + 34| 0.0 + 26107 * 3.5
jLead-214 43 + 11 26 + 12} 23 + 12} 22 + 12 <93 <80
Lead-212 22 + 90 <64 <59
Bismuth-214 45 + 16] 34 + 15} 38 + 15 <22} 140 + 60 <85
Cesium-137
Gamma Spec ]25 pCilt

pCil  picoCuries per liter

mgh

milliograms per liter
pCii** combined U238, 234, 235 based on equilibrium co.

< below detection limit



TABLE B7. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLAND AREAS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE If: F- AND H-AREA SEEPAGE BASINS

SITE NO: | 186 190 191 192 196 205 206 207

DATE COLLECTED: 9-13-91 9-13-91 $-13-91 9-13-91 9-13-91 9-13-91 9-13-91 9-13-91

MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER

LIMIT OF

Gross Alpha pCi/ 2 pCiAl 12 + 3] 29 + 1.8/ 69 + 24/ 15 + 15/09 + 1.4 69 + 8|68 + 2.1
Gross Beta pCill 2 pCif 87 + 1.7/ 55 + 18/ 60 + 19/ 28 + 1.7/ 51 + 1.8 85 z 2.1 36 + 3/70 + 1.9
Tritium pCif 460 pCin 4000 + 600} 400 + 500{8200 i+ 430]6400 & 4607800 + 490]7800 + 480] 00 + 1200|000 + 670
lodine-129 pCin 1 pCiA 0o + 13 0O + 13] 00+73]00 + 87 0 + 12] 1.6 + 8.4/00 + 9.4{00 + 8.7
Plutonium-238 pCift 0.4 pCifl 00 + 07] 00 + 05|00 + 06|00 + 0.4 00 + 18]/ 00 + 05/00 + 08/00 + 04
[Plutonium-239/240 pCift 0.4 pCift 04 + 06/ 00 + 04/ 00 + 04|00 + 0.3} 07 £ 20 0.6 + 08|85 + 18122 + 1.0
Strontium-90 pCifl 1 pCiA 23 + 38,08 + 45,87 + 65| 14 + 10104 + 57| 87 + 4.1]00 + 1.9]3.1 + 4.7
Strontium-89 pCift 1 pCiA 00 + 4.1] 00 # 53] 0.0 + 46| 08 + 65| 4.2 + 5.2] 0.0 + 4.4100 + 1.9/00 + 4.5
Technetium-99 pCifl 1 pCit 1.3 + 19/ 10 + 1.7] 22 + 20|02 1900 + 18/03 + 1.7j]00 + 18]06 + 1.9
Carbon-14 pCifi 3 pCiA 2 + 12] 17 + 15/ 0.0 + 9.71 12 + 12| 10 + 12 13 + 271 11 + 8] 13 + 17
Radium-226 pCifl 0.2 pCit 20 + 08| 1.7 + 07/ 50 + 13/ 19 + 08/ 08 + 0.6} 3.2 + 1.6] 24 + 411.2 £+ 1.1
Uranium-234 pCift 0.4 pCi/l 02 + 10l00 + o8/0.6 + 1.2] 00 + 08| 05 ¢+ 1.1103 & 1.4]2.4 £+ 1.7]0.7 £ 1.2
Uranium-235 pCin 0.4 pCif 00 £+ 07l 00 + 06/ 00 + 06/ 00 + 0.6/ 0.0 + 06| 00 + 0.8l00 + 0.6]0.0 + 0.7
Uranium-238 pCin 0.4 pCill 00 + 0.7] 0.0 + 07110 1.2 00 + 0.7/ 00 + 0.8] 00 + 1,1]2.1 + 1.5 04 + 1.0
Americium-241 pCift 0.4 pCifl 00 + 0800 + 08100 + 07/ 0.1 + 1.6/ 00 + 08} 00 + 1.1 00 + 0.8]068 + 1.0
Lead-214 pCill
Lead-212 pCifl
Bismuth-214 pCin
Cesium-137 pCil <10 <10 <10 <10 <10 <10 <10 <10
Gamma Spec pCif 25 pCifl

pCift picoCuries per
2

liter

counting error at the 95% confidence level




TABLE B7. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLAND AREAS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE Il: F- AND H-AREA SEEPAGE BASINS

SITE NO: l 208 209 220 221 222 225 230

DATE COLLECTED: 9-13-91 9-13-91 9-17-91 9-17-91 9-17-91 9-17-91 9-17-91

MATRIX: WATER WATER WATER WATER WATER WATER WATER

LIMIT OF

UNITS DETECT!
Gross Alpha pCill 2 pCiA 09 + 1.2] 22 + 1.5]9.1 2.2} 7.7 + 26| 13 + 1.6 34 + 8/ 65 + 16
Gross Beta pCifl 2 pCifi 14 + 15/ 33 + 17164 + 16/ 66 + 18] 55 &+ 1.8 24 + 4] 43 + 8
Tritium pCill 460 pCint 1000 + 710/400 + 5208000 + 700|8000 + 700| 000 _+ 500]9000 + 500|600 + 500
lodine-129 pCifl 1 pCiA 5.4 + 8.1 0+ 15/0.2 + 7.2/ 74 + 78] 3.7 + 8.8] 00 + 8.9{26 + 8.6
Plutonium-238 pCift .04 pCiA 00 + 0.6/ 00 + 06/ 00 + 0500 + 086} 00 + 1.1 0.0 + 0.8{0.0 + 0.4
Plutonium-239/240 pCiA 0.4 pCifl 1.1 + 09/ 08 + 0.8] 00 + 0.5} 0.0 ¢+ 0.4/ 0.1 + 1.0/ 03 + 0.6]00 + 0.4
Strontium-90 pCif 1 pCift 58 + 5.1 00 + 45|00 + 2.1 00 + 1.6/ 00 + 2.8] 00 + 5.3]00 + 2.4
Strontium-89 pCifl 1 pCiA 00 + 3.6/ 00 + 54 05 + 13/00 + 16/04 + 16| 00 + 3.3 0.6 + 1.6
Technetium-99 pCin 1 pCif 08 + 19/00 + 18/06 + 18101 + 19} 00 + 1.7 0.3 + 1.9/00 + 1.8
Carbon-14 pCift 3 pCiA 1 + 15] 40 + 11]130 + 80J40 + 220/00 + 12000 + 11.0/.0 ¢+ 20.0
Radium-226 pCiA 1 pCin 1.7 = 13013 + 1.2/ 45 + 1.7/ 3.4 + 09] 18 + 0.7] 40 + 1.6]6.9 ¢+ 1.2
Uranium-234 pCi/l 0.4 pCifl 00 + 0.8/00 + 0.8] 25 + 1.6 11+ 3/54 + 2233 + 1.8/25 + 1.6
Uranium-235 pCill 0.4 pCiN 00 + 06| 00 + 07,00 + 0.6] 00 + 07|00 + 0.6 00 + 0.6/00 + 0.7
Uranium-238 pCill 0.4 pCi/l 00 + 0804 + 10/ 3.7 + 18] 87 + 26} 28 + 1.6/ 26 + 1.6}2.6 + 1.6
Americium-241 pCifl 0.5 pCift 00 + 1.7]00 + 11}00 * 47| 00 + 2.6} 00 + 3.7] 00 2.3]14 £+ 26
Lead-214 pCit 30 £+ 11| 25 + 13] 23 + 12 25 + 10 <21
Lead-212 pCi/i
Bismuth-214 pCif 41 + 16 22 + 14] 45 + 16 30 + 14] 36 + 14
Cesium-137 pCifl <10 <10

pCif picoCuries per liter
2 counting error at the 95% confidence level



TABLE B8. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLAND AREAS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE lll: SANITARY LANDFILL

SITE NO: 254 258 259 262 263 266 267 268 269 271

DATE COLLECTED: 9-17-91 9-17-91 9-17-91 9-17-91 9-17-91 9-18-91 9-18-91 9-18-91 9-18-91 9-18-91

MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER
ANALYTE UNIT |UMIT OF

N S T E T S T T A AT S

Gross Alpha pCil_j2 9.7 + 23 16 + 6]52 + 2.2] 45 + 12 32 + 7109 + 1.4] 110 & 20j0.1 + 1.3]27 + 1.8 33 + 8
Gross Beta pCin_ {4 82 19 16 + 3 50 + 1.8 28 + 6 20 + 4] 27 + 17| 57 + 10/|3.4 + 1.7]33 % 1.7 17 + 4
Tritium pCil {460 2700 400/7800 + 5CD| 4000 + 400/1300 + 4003500 + 400]1800 + 400|1600 + 400/300 + 400|900 + 400]1400 + 400
lodine-129 pCiA |1 00 + S0 0O+ 1100 + 86/ 00 + 91100 + 90/08 + 9.4f 61 + 9.8/00 + 88/2.1 + 9.4 49 + 9.2
Plutonium-238 pCii_10.4 00 + 05/02 + 06/ 00 + 0500 + 06/00 + 28/ 00 + 06]00 + 06/00 + 05/00 + 0.6] 00 + 1.3
Plutonium-239/240 |pCiA _ ]0.4 00 + 0.6] 00 + 04 00 + 0.6] 00 + 0S5 NODATA}] 00 + 05] 1.3 + 0.9]00 + 0300 * 0.5 00 + 1.0
Strontium-90 pCin 1 00+23/00 + 18/00 + 17105 + 3.2/1.2 + 5300 + 1.8/ 00 + 27]00 + 1.8/00 + 1.8} 00 + 8.7
Strontium-89 pCin_ |1 04 + 16/00 + 18100 + 17108 + 19/00 + 26]00 + 18] 1.3 + 2.1/00 + 1.8/00 + 1.8 00 = 8.7
Technetium-99 pCin 11 00 + 18] 1.1 + 19/06 + 1.7/ 20 + 20{06 + 20/00 £ 1.7] 13 + 2.0{00 + 1.8 05 + 1.9)j00 + 9.7
Carbon-14 pCin |3 38 + 9.6/ 00 + 28] 10 + 16 3 £ 12 1 + 12/ 61 + 7.6/ 00 + 9.0/0.6 + 9.2/57 + 8.9] 10 ¢+ 7.3
Radium-226 pCil |1 26 + 08|22 + 08} 21 + 07]22 + 08} 42 + 10} 21 + 08} 64 + 1.1]16 + 07]15 + 06 29 + 09
Uranium-234 pCiA 02 + 0831 + 18129 + 1.7] 15 + 14|34 + 29/00 ¢+ 08| 6.2 + 25/02 + 10/43 + 20|16 + 1.7
Uranium-235 pCi/ 00 + 04/0.0 + 0.62] 00 + 05| 00 + 05;00 + 1300 + 0.7] 03 + 08/00 + 0.6]00 + 05 00 + 0.8
Uranium-238 pCia 04 + 08]/ 24 + 15/ 13 + 1.2 15 + 1.3[3.1 + 26/02 + 09] 45 +20/00 + 08)25 + 15}35 + 2.1
Americium-241 pCin__]0.5 05 + 25/ 00 + 42/00 + 3500 + 23/]15 + 75100 + 1.1}00 + 09j00 + 0.8/00 + 0.7; 05 £ 1.8
GAMMA SPECTROSCOPY
Lead-214 pCift 31 + 12] 30 + 1 <21} 31 + 12 27 + 13 18] 30 + 15 <18] 22 + 10§ 47 + 21
Bismuth-214 pCin 34 + 15] 44 + 171 36 + 17 <27] 44 + 17 <25] 51 + 17 <25 <25 <49

pCil picoCuries per liter
2 counting error at the 95% confidence level



TABLE B9. CHEMICAL CHARACTERIZATION OF WATER IN WETLANDS AREAS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE i: MIXED WASTE MANAGEMENT FACIUTY _ —
SITENO: 16 22 23 24 66 66 68 kA 77 114 116 118 117
DATE COLLECTED: 8-3-91 8-3-81 9-4-91 9-14-81 9-4-91 -4-91 9-6-81 8-6-91 9-8-01 2-6-91 9-6-91 §-6-81 8-11-81%
MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER | WATER | WATER WATER WATER
REPORTING
JANALYTE: UNITS: |uMIT:
[Chioromethane ugll 10 u| 10u 0u 10 ul 10 ui 10 ul 10 ul 10 uj
Bromornethane ug/lL 10u 10u 10 u} 10u 10 y| 10 y, 10 u 10 o
IVinyl Chioride wh 10 ul 10u 10 y| 10 u 10 uf 10u 10 u 10
IChiorosthane wgl 10u 10u 10 u| 10u 10 yi 10 u] 10 u| 10 uf
IMethytene Chioride ugh 3.8 448 3.8 3J8 5 BJ 3J8 68 4 48}
[Acetone ughl 10 120 16 4J 10 u 6 J} 10 u 138 128 104 25!' 8J8 368 SJBl
ICarbon disulfide uglL 6 Bu 6u Su 6 u| 6 u| 6u 6u Su Su 6 u Su Su 8 ul
1,1-Dichioroethane wg/l. 6 6 u| Su 65u 6u Su 6y Su Su Su 8 y| Su 6 u 5 uf
1,1-Dichloroathane ug/l 6 Su 6u 6u Su 6u 6 u| 6u Su Su 6 ul Su § ul § o
1,2-Dichioroethane (total) ugl. 6 36 34 3J Su XY 8 uj 8 u| 6 v Su 8 u; Su 8u LX
Chioroform ug/l 6 6 u) Su Su Su 8 u 6 ul Su Su Su Su 8 u| 8 u| S u
1,2-Dichlorosthane wgih 6 Su Su Su Su Su 6 ul 6 u| Su Su 6 Su 6 u| S
2-Butanone ugll. 10 36 10 u| 10 u| 10 u| 10 u| 10 u| 10 u| 10 u; 10 y 34 104 120 10 o
1,1,1-Trichioroethane ugl 6 Su 6 u 6 u 6u 6 ul 6u Su 8 ul 6 u 8 i S’u Su S u
arbon Tetrachioride ugfl 6 6u 6u Su 5u 6 ul 6 u Bu 8 u| XY 8 uj 8 ul Su 5 u
Vinyl Acetate wi 10 10 u 10u 10y 10u 10 y 10u 10u 10u 10u 10 u; 10 u| 10u 10 o
§8romodichioromethane wgl 13 8 u 6u Su 6 ul 6 u| Su Su 6 u| € u| (.X" S u| S ul § uf
1,2-Dichioropropane ug/L [ 6u Bu B ul B u By 6u Su Su Bu 8 uf 6 u Su S u
cie~1,3-Dichioropropane ugL 1 B u Su B u 8 u| 8 ul 6 u| Su 6 u| 8 u| 6 ui Su 8 u € u]
Trichiorosthane whL 5 12 24 s 6u 5u su 5u Su 5 uj S u 5 ul 5 u 5 o
Dibromochioromaethane ugl 6 6 uj 6u 8 u 6 u| 6 u 6u Su Su Su B u B ul Su 8 y;
1,1,2-Trichloroethane uglL 6 6 u| 6u 5u 8§ u| 6 ui Su 6 u 6 uj 6 ul S uf 6u Su § uf
JBerzens ugL 6 6 ul 6u 6u 6 ul 6 u| 6u Su € u| 6 u| 8 uj 6 u] Su 5
[Trane-1,3-Dichicropropnens [T-L8 6 B u| 6 u 6 u| Su . XY 6 u| Su Su 6 uj 5 ul 6 uf 6 u B v
romotorm ugl 6 B u Su 6 u Su 6u B ul Su Bu Su 6 u Gu S u| L X"
§4-Methyi-2-pentanone ugL 10 10y 0u 10 y 10 u| 10 v 10 u| 10 y| 10 y| 10 u 10 o} 10u 10u 10 u
2-Hexanone ugL 10 10u 10u 10u 10u 10u 10u 10u 10u 10u 10 yi 10 u| 10 u 10 v
Tetrachioroethens ugll 6 6u 6u 6 u| Su Su Bu 6 u| 6 u| 6 u| 6 o] Su B u| Su
1.1,2,2-Tetrachlorcethane ug/L 6 6 u| 6u 6 u Gu 6u Su 8 u| Su 6y Su Bu Su S uj




TABLE BS. CHEMICAL CHARACTERIZATION OF WATER IN WETLANDS AREAS ASSOCIATED WITH UPPER THREE RUNS CREEX

PHASE I: MIXED WASTE MANAGEMENT FACIUTY

UNITS:

UMIT:

SITE NO: 16 22 23 [ 24 6 €6 €8 7 77 114 16 116 117

DATE COLLECTED: 9-3-91 8-3-91 8481 | 9-14.91 | 9481 | 9491 | s-6-01 969 2691 | 9691 | 9691 | 9681 | 91183

MATRIX: WATER WATER WATER | WATER | WATER | WATER | wATER | WATER | WATER | WATER | WATER | WATER | wATER
REPORTING

oluene uglL 6 2J 2J 6 u 6 u| 6 u 6 u| 19 36 6 u| 6 u 6 u| 17, 6y
Chiorobenzene w/l 3 6 u 6 u 6 u| 5u 6 ul 6 u S u| Su 8 u § ul 6u 6 u| 6 uj
Jethyibenzene woll 5 6u 6u Su 5u Su su 14 34 5u Su Su Su 5 ul
lswnm ughl 6 S u 5 u S uj 6 u| S u 6 u| 6 u| 8 vl 8 ul 8 u Su 8 u| 5 uj
'thn-houﬂ uglL 6 6 u 6 u Su 6u Su 6u 6 19 Su Su S u 43 6 u

B8 Datected in sssocisted blank
J estimated value

u Below detaction limit




TABLE 89. CHEMICAL CHARACTERIZATION OF WATER IN WETLANDS AREAS ASSOCIATED WITH UPPER THREE RUNS CREEX

PHASE i: MIXED WASTE MANAGEMENT FACIUTY
SITE NO: 118 134 136 137 140 142 166 166 167 180 161 164
MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER | WATER WATER
DATE COLLECTED: 9-8-81 9-10-91 8-10-81 9-10-81 9-10-81 9-10-91 9-8-91 9-9-91 2-9-91 9-10-81 | 9-10-81 9-10-91
UNITS: JREPORTING
JANALYTE: LIMITS:
s
Chioromethene ugh 10 10y 10 u| 10 ¢ 10 u 10u 10u 10 u] 10 u 10 u; 10 uj 10 u 10 ]
§8romomethane wi 10 10u 10 u 0u 10u 10u 10 uj 10 v 10v 10 u| 10u 10u 10 o
Chiloride ughL 10 10u 10 uj 10 u 10 u| 10 v} 10u 10 u| 0u 10 y| 10 y| 10 y| 10 u|
ughl 10 10 y| 10y 10u i0u 10u 10u 10 u 10 u 10 u 10 u| 10 uj 10 u;
IMcthvhnaCNorido ugh 3 4J8 8 4.8 6B 348 68 68 Su 4 J8 2J8 2J8 3 J8}
jAcetone uglL 10 278 1Cu 10u §J8 10y 268 10 ] 10 y| 108 11 9J 34
[Carbon disulfide ugl 5 6 ul 6u Su 8 u 6u 6 u| 8 v Su 8 u 6 ul 8 uj 6 uf
1,1-Dichioroethane ugll 6 6u Bu Su Su 5u Su LXU 8 uj 6 ul 6 u $ uj Bu
1,1-Dichioroethene ugl s 5u X Su Bu 5y 5 u 6u 8y 5 u 8 u Bu 5y
1,2-Dichioroethans (totel) uglL 6 6u Su Su Su Su X0 6 uj 8 u 5 ul 6 u Su 6 i
fChioroform ughL 6 6 ul Bu S u 8 u Su 8 u Su 8 ul S uj S ul 8 u 6 ul
1,2-Dichloroethans ughl 6 6 u 6 ui Su Su 6u 6u Bu Su 6 uj Su B 6 ui
2-8utanons uglL 10 74 10 u 0u 10 u 10u 10u 10 yj 10 u| 10 u 10 u] 10 ul 10 ]
1.1, 1-Trichioroethene ugh. 6 6u 6 u 5u 6 u Su 6 u| 6 uf Su X 8 u Su S ujf
jCarbon Tetrachioride ugh 3 6 u Bu XY Su 6 u| 6 ul S u 8 u 6 uj € uj 6 ul 6 u
[Vinyl Acetate ugh 10 10u 10u 10 u 10 u 10u 10u 10u 10u 10 u| 10u 10 y; 10 y|
remodichioromethene ugL 6 6 u| 6 uj 6u 6u 6u 5 u| Su 6 u 6 uj 8 uf Su 8 u]
1,2-Dichioroptopane ugh 6 Bu 6y, Su 5u Su 6u 8 u| Su 8 uj Su Su 8 uj
cie-1,3-Dichicropropane wgll 6 6 ul 6 u 6 ul 6 u Su 6 u B ul Su 6 u 6 u 6 u| 8 uj
Trichloroethans ugh 6 6 u 6 u| 6 ul XY Bu 6 ul JJH 8 6 uj 6 uj 6 u| 6
ibeomochioromethane ugL 6 6 u 6u 6u Su 6u Su 6 uj By 6 uj 8 u Su 6 u
1,1,2-Trichioroethane ugh 6 Su 5 u S u Bu 6 ul 6 u Bu 6 u| Su Su S ul 6 uj
ugh 6 Bu 6 u| 6 u 6 u 6 u, 6u 6 uj Su Bu 6 uj 6 u 8 uj
rene~1,3-Dichloropropnene  Jugh. 6 6 u Su 5u Su 6u Su 6u Su $ uj Su Su 6 uj
Bromoform wll 6 6 u| 6u Su 6 u| 6u 6u 6 uj 6 u| 6 u 6 u| 6 u 6 uj
j4 -Methyl-2-pentanone ugll 10 10u 10u 10 ui 10 u 10 u; 10 u| 10 y 10 ul 10 v 10u 10 u; 10 y]
2-Hexanone wll 10 0u 0u 10u 10u 10u 0u 10 y| 10u 10y t0u 10u 10u




TABLE 88. CHEMICAL CHARACTERIZATION OF WATER IN WETLANDS AREAS ASSOCIATED WITH UPPER THREE RUNS CREEX

PHASE I: MIXED WASTE MANAGEMENT FACILITY

SITE NO: 118 134 136 137 140 142 166 166 167 100 161 164
MATRIX: WATER WATER WATER WATER WATER WATER | WATER WATER WATER | WATER | WATER | WATER
DATE COLLECTED: 8-6-81 8-10-91 8-10-81 8-10-81 8-10-81 8-10-81 8-8-91 8-9-21 8-9-81 8-10-81 | 9-10-81 | 8-10-81
UNITS: |REPORTING

ANALYTE: UMITS:

[Tetrachior ugl 6 6u 6 ul 6 u 6 u Bu 6 u Su Su 6 ui

1,1,2,2-Tetrachioroethene ug/l 6 6 u 6u 6 u Su 6 u| 6 u § u 8 ul 6 ul

oluens ugil 6 6 v 6 yj 6 u| 6 ul 6 u 8 u § u] 6 ul 6 uf 44 Su 6 uf

IChiorobenzens ugh 5 6 u Su Su 6u Su XY 8 u 6 ul 6 ul 8 uf 6 uj 6

JEthyibenzene ugl 5 6 u 5 u bu 6 u 5 u 6u Su 6 uj 6 uf 8 u 8 uj 8 u;

Styrene ugll 6 6 ul 6 u 6u 6 u| 6 u| 6 u| 6 u 6u 6 uj Su 6 ul 6 uj

[ Xytena (total) ug/l 6 Su Su Su 6u Su Su Su Su [ 1 2J 2J 1]

B8 Detected in associated blank
J estimated value

u Below detection limit




TABLE 810. CHEMICAL CHARACTERIZATION OF WATER IN WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEX

PHASE i1: F- AND H-AREA SEEPAGE BASINS

SITE NO: 186 180 91 182 186 206 20¢ 207 208 209 220 221 - 222 228 230

DATE COLLECTED: 9-13-91 9-13-91 2-13-91 9-13-81 2-13-9¢ 9-13-91 -13-91 9-13-61 9-13-91 9-172-01 ] #17-91 9-17-81 2-17-91 9-17-01 9-17-81

MATRIX: WATER WATER WATER WATER | WATER | WATER | WATER WATER WATER | WATER | WATER | WATER WATER WATER WATER

UNITS: !REPORTING
JANALYTE: UMIT:

: ;;% RS SR = :\:a‘ s =
IChioromethane [T-1,§ 10 10 u| 10 u; 10 u| 10 u| 10 u| 10 u! 10y 10 uf 10 y| 10 o 10 y; 10 u 10 u 10 uf 10 o
Bromomethane ugl. 10 10 uf 10 u 10 u; 10 u; 10 u; 10 y; 10y, 10 u| 10y 10 | 10 uj 10 uf 10 o 10 W] 10 4
[Vinwl Chioride ugh 10 10 y| 10u 10 u 10 ul 10 ul 10 u 10u 104 10 uf 10 u 10 u 10 u 10 4 10 uf 10 o
Chioroethane g 10 10 u 10 u; 10 u| 10 10 u; 10 y| 10u 10 u 10 uj 10 10 uj 10 uj 10 10 v 10
IMethyiene Chioride ugh. 13 3J8 4 J8 68 3J8 4 J8 3J8 4 J8 68 3J8 3J8 8 ul S ul 4 J8 98 L]
Acetons ugfl 10 8J 4J 10 u 6J 10u 10u 10 y, 10y 10u 10 uf 10 10 SJB, 10 o 10
[Carbon Disuifide gl s 6u 6 u 6 u 6 uj § u| L XY 6 ul 6 u| B u; S uj 8 u 8 ul 8 uj 6 uj 6 u
1,1,-Dichioroethane ughl 6 bu 6y 5 u 6 u 6 uj 6u 6 v, 6 u 6 u 6 uj B u X 6 u 8 u 6 u
1,1,-Dichioroethane uglL [ 6 u Su 6u 6u Bu 6 u B u| Su Su 6u 3 8 1 B uf 5 u
1,2-Dichioroethana {total) ugh. 13 5 uj 6 u 8 ul B u 5 u Bu S uj B u Su 6 uj 6 uf 8 u S u] S i S u
Chioroform ugA. 6 6 uj 8 u| 8 u 6y S u Su 8 u 8§ u Sy 6 uf 8 uj Su L3 8 ]
1.2-Dichloroethans ugh. 5 6 uj 6u Su 8 uj 8 uj Bu 5 v Bu Bu 8 uj LD S o 8 yj B u 6
2-Butenons wl 10 10u 10u 10 u 10 u 10 u 10 u 104 10 u 104 104 t0u 10 o 10 u 10 u 10
1,1, 1-Trichioroethans ugll 5 6 uj 5 u| 5y 8 uj Su 6 ul 8 u] B uj 8 u) 8 uj 8 u 8 uj X" S u 5
Tetrachloride ug/l 6 6 uj Su 6 uj 6 u LX0 Su 8 uj 6 uf 6 v 8 uf S u] 6 uj 8 uj 8 uf S u

Vinyl Acetste ugll 10 10 y, 10 u; 10y 10 yj 10 yj 10 uj 10 u] 10 uj 10 uj 10 o] 10 y] 10 y] 10 uf 10 uj 10 u

ug/L ] 6 u Su 8 ul 6 u| Su Su 8 uj Su Su 6 u} 8 u S ul 8 ul SJ 6 o
1.2-Dichiocopropens ugll 3 5 ] 5 u; 8 uj 5 uj 6 uj 8§ u| 5 u] 8 ui 5 u] B uj S ul S u S u 8 u
|cis-1,3-Dichioropropena ugh 6 5y Su 6 u 8 ul Su Bu 6 uj Bu 6 uj 5 uj 8 uj 6 uj 6 o 6 o 6 u
[Trichloroethena ug/l 6 6y 6 u, 6 u| 8 uj 6 ul Bu 8 | 6u Su 6 uj 8 1 5 uj s 6 v S u
pibromochioromethane wgll 6 6 uf B u 6 uj 6 u| 6 u| € ul S ul 6 u| Su 6 uj S u S uj 8 uf 6 ul 5\
1,1,2-Trichioroethane ughl 6 8 u| 6u 8 ui Su 6 u 8 u 8 u 6 u Su 6 uf s [ S uf s 8
Benzene ug 6 6 ul Su Su Su 6y 6u S u] Su 8 u 8 ul 8 uj Su 8 u S ul S u
[Trane-1,2-Dichioropropene  |upt 5 6u 8y Su Su 5u Su Su su 5u 5 ul 5 ul 5 ul 5 u 5 u 5 u
Bromoform ughL 6 6 u 6u 6 ul 6 u 6 ul 6 u Su Bu By 6 u 8 ul 6 v 5 ] 5 i 6
§4-Methyi-2-pentanone ug/L 10 10 u| 10y 10 u 10 u 10 u| 10 u 10 u 10 u, 10 u 10 10 u 10 uf 10 10 4] 10 u
2-Hexanone wl 10 10 u| 10u 10u 10 ui 10 u 10 | 10u 10u 10 u 10 uj 10 u 10 uj 10 10 y| 10




TABLE B10. CHEMICAL CHARACTERIZATION OF WATER IN WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEX

PHASE 1I: F- AND H-AREA SEEPAGE BASINS

SITE NO: 188 190 191 192 1968 206 208 207 208 209 220 221 222 226 230
DATE COLLECTED: 9-13-91 9-13-91 -13-81 9-13-81 -13-01 1391 2-13-01 8-13-01 13-01 | 8-17-01 | $17-81 9-17-81 91781 9-17-91 9-12-81
MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER | WATER | WATER WATER WATER WATER WATER
UNITS: [REPORTING
ANALYTE UMIT.
[Tetrachiorosthens ughl 6 6u 6u 6 u| 8 uj 8 u Su 8 uj 8 uj 8 u] 8 uj 8 uj 6 uj 8 u 8 u 8 u
1,1.2,2-Tetrachlorosthene L 6 6 uj 6 u (XY Su 8 ul 8 uj S ul 8 ui 6 ul S ul S ul S uj 6 ul 8 uj 5 u
T oiuene wl 5 5u 5u su 5u sy 34 X Su X 8y 5 ul 8 ul 8y sy s
IChiorobenzene ug/L 6 X" 6 u| Su 6u 6u By 8 u S uj 5 u; 8 uf 6 uf 8 uf 8 uf 6 uj 6 u
{Ethyibenzene ugll 6 6u 6 ul Su Su 6 u 6 u| S u Bu 6 uj 6 u L.X0 § uj S uf 6 uf 5w
lStyrem ug/L 6 6u Su 6u 6 u 6u 5 ul 6 uf Su 6 uf 6 8 uj 8 8 u 8 uf CJ
l;m«oun ugt & 6 y| 6 y| 6y Sy Su Sy 8 6u 8 8y L XY 8 uf 8 u 8 uf [

B Detected in associsted blank
J estimsted vaiue

u Below detection timit




TABLE B11. CHEMICAL CHARACTERIZATION OF WATER OF WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEX

PHASE ilt: SANITARY LANDFILL
SITE NO: 264 268 269 262 2683 268 267 268 2069 n
DATE COLLECTED: 9-17-91 17-81 9-17-91 9-17-01 9-17-91 9-18-01 9-18-91 9-18-91 9-18-01 | 9-18-91
MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER | WATER
REPORTING
uUMIT:
ugh.
romomethene whi 10 10 uj 10 yj 10 u 10 uj 10 u| 10 u] 10 uf 10 ui 10 yj 10
Viny! Chioride ugll 10 10 | 10 y| 10 u; 10 ] 10 ul 10 u| 10 y] 10 10 u 10
JChiorosthens ug/L 10 10 uj 10 u 10 | 10 u 10 yj 10 u 10u 10y 10 u] 10
Methyiens Chioride ugh. 6 4 J8 198 168 4 J8 4 J8 368 298 448 138 378
|Acetone ugll 10 10u 10 10u 10 u| 29 168 178 10 uj 10 y] 24
[Carbon Disulfide uplL 6 6 u 6 uj 6 u 8 u; G uf S u B u 6 ul S uj S o
1,1-Dichlorcethens ugll 6 6 u 5u Su Sy 8 uj 8 u] 8 u 6 uj S uf 8 u
1,1-Dichiorocethans ugh 6 [ X1 Su 8 u 8 u| 3J 6 ul S u| 1 8 [
1,2-Dichioroethens (total) uplL 3 5y 6 uj Su Su 6 ] 6 uj X" 6 uj 8 u) 6 u
Chioroform ugh. 6 6 ui 8 ul 6u 8 u 6 ul 6 6 u s L] 6 u
1,2-Dichioroathens ugl 3 5 u| Su Bu Su § u; Su Su 8 uj 8 u] L]
2-Butanone ugh. 10 10 u 10 u| 10 u 10u 10 u 10 u 10 u 10u 10 uf 10 o
1.1, 1-Trichiorosthsns uglL 6 6u Su 8y Su aJ 6 u| 8 u| 8 u 8 u 6 u
Carbon Yetrachioride /L 6 5 u 6 u 8 u Su S uf Su Su 8 uf S uj 8 u
[Vinyl Acetate ugh 10 10 u 10 u| 10u 10u 10 uj 10 uf 10 u| 10u 10 i 10 W
JBromodichloromethans ughi. 6 6 u| Su 8 u S u 8 uj Su § u] 6 y] X 6 v
1,2-Dichioropropane ugh 6 6 ul 6 u XY 6 u Su 6 ul Su 8 uj 6 | 8 u
cie-1,3-Dichioropropene gl [ 6 ul Su Bu Bu 6u 6 u| S u| 6 ul 8 ul S u
[Trichioroethens ught 6 6 u] Bu Bu Su 14 Bu S u 8 u S u 6 uf
Dibromochioromethans wL 6 6 u 6 u| b u 6 u 6 u Su LX) 6 u S uj 6 u
1,1,2-Trichiorocethane ugll 1 6 u 6 u B u Su L.X" Su Su 6 uf 8 uf S
ugh. 6 6 uj 6 uj 6 uj 6 u 6 uf 6u Su S ul 8 uj 6 u
rane-1,3-Dichioropropena ughL 3 6u 6 ul 6 ul Su 8 u 8 u 6 uj 8 uj 6 u} 8 uj
romoform ugh 6 Su Su 6 u| LX" 6 ul Su 6 ul 6 u| S uj 6 o
14 -Methyl-2-pentanone ughl 10 10u 10u 10u 10y 10 u] 10u 10 v 10y 10 o 10 v
2-Hexanone wh 10 10 ul 10u 10 u] 10 u| t0u 10 | 10 u 10 u| 10 i 104




TABLE 811. CHEMICAL CHARACTERIZATION OF WATER OF WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEX

PHASE 11l: SANITARY LANDFILL

SITE NO:

DATE COLLECTED:

MATRIX:

264
8-17-81
WATER

268
-17-91
WATER

269
8-17-81
WATER

262
9-17-01
WATER

263
9-17-81
WATER

208
9-18-91
WATER

207

9-18-91
WATER

208
8-18-91
WATER

9-18-01
WATER

*-18-81
WATER

Tetrachiorosthens ugh 6 Su 8 uj 6 uj 6 uf 8 u X" § 6 o 8 u S
1,1,2,2-Tetrachiorosthana ugh. ] 6 u 8 u 8 u| 6 ul 8 uj 8 uj 6 X" (X S u
[Tolusns ugA ] $ u| 24 6 u 5 o 40/ 6 6 uf § ui S o 1J4
[Chiorobenzene ugh. [ L.X" 8 u 6 u LX" 8y LX" 8 uf 8 ] S ul BJ
[Emyfbom.r- ugh 5 5 u 5 uj § u| 8 uf 8u 8 o 8 uj 5 uj 8 L
‘&wm ugh. 1 8 ul LX" 8 u| LX" . X"] 8 uf L Xt 6 uf LT LX |
lxyc.n. g 5 s 5y Su s 5y 5u 5 u 5 u s s:l

B Detected in sesociated blank
4 estimated vaiue

u Below detection limet




TABLE B12. CHEMICAL CHARACTERIZATION OF WATER FROM WETLANDS AREAS ASSOCIATED WITH UPPER THREE RUNS CREEK
PHASE |I: MIXED WASTE MANAGEMENT FACILI

: z 3 L) 2} n 7 T | 115 116 T/
DATE COLLECTED: | 1-24-92| 1-24-92] 1-24-92] 1-24-92| 1-24-92] 1-24-92] 1-24-92 | 1-24-82| 1-27-92| 1-27-92| 1-27-92| 1-27-82 | 1-27-82
MATRIX: WATER| WATER|WATER|WATER| WATER| WATER| WATER |WATER| WATER| WATER|WATER| WATER | WATER
3 SR R RS SN 350 R AR R 3 ERETEER
10 10.0u] 10.0uf 100u] T00uf 100ul 10.0u .0 uj Uj .0 u
200 ul_200u ul u|__200 u u u u
UG/L 10 . X X .0 U .0 uj % .0 u .0 U .0 Ul X .0 U u
UG 200 | 200 u| Mul 200Ul 200u] 200 uj u u U u Ul u u
L 5 5.0 Ul Soul 50ul 50ul 50uf 350u 50u] 5.0 5.0ul 5.0u 0 uf .0 U
L 10 100 u Oul 1C.0u] 10.0y 10.0y .0 u .0 Ul .0 uj X Oul 10.0 10.0 u
C 25 O u -0 U] Ou] 25.0 uj X U .0 Ul O u Ou .0 ul . D ul
ron C 100
reury UG/L 0.2 0.20u} 020u] 020u u uj ul Ui ul u Ul u
L 15 44.1 372 3/.
C BO00 | 5000 uj_ 5000 Ul 5000 Ul U ul_ 5000 ul_ 5000 U M U M
icke) 40 40.0 U .0 u 40, 40.0 ul 40.0 y| .0 U .0 Ul .0 ul .0 U] ul Ul
ad L 3 A . K X K [N Ui X
enuum UG/L > 50U 50ul 5.0u Oul 50 5.0 U S. 50ul 50ul 50u 5.0u 5.0
Fne UG 20 1 188|200 B8]
| 1
B
Bul _ Bu Bu By Bu Bu _ Bul b Bul By
12 8.2 25 7 13| 55 5 3.5
% A U. 0.1 Qful O1lu Q. Q.1 Ui Q.17
. . 4.5] 5 3‘ 5.1 -5 >,
S U 10.7] 5 Y| S uf > U 11 > 5 u > uf >
. 11.4 18.8 18.5!
S RN R R AR R
14 31 17
24 L 251




SITE NU:

MATRIX

[*F
DATE COLLECTED:

-28-92] 1-20-92

40 "4,
1-28-92| 1-28-82] 1
WATER| WATER|WATER

TABLE B12. CHEMICAL CHARACTERIZATION OF WATER FROM WETLANDS AREAS ASSOCIATED WITH UPPER THREE RUNS CREEK
PHASE I: MIXED WASTE MANAGEMENT FACILITY

Aluminum_|UG/C 200 200U 11701 200u|_200u] 209 200u] 200u
enic UG/L 10 10u 10 u 10 u 10u 10u 10u Ul
rium UG/IL 200u]__200ul 200 ul 200ul 200U u u
Cadmium 5 tu > ul S U 5 uf 5 Ul
romium 10 10u 10u 10u 10U 10u 1]
pper U 25 25u]  25ul__25u] 25 ul ul_25u] _ 25u]
ron Ui 100 1510/ 1480] 100u] 100U T3] 1960 100 u|
rcury. UG/L 0.2 0.2u 02ul 02u 2uf 02u] 0.2u
nganess [UG/L 15 414 19.2 15 d1. 15U 429 X
um UG/L 5000 | 5000 u] 5000u] 5000uj 5000ul SR0ul 7200 14
ickel UG/L 40 40 u 40 u 40 u 40 u 40 u 40 U|
ead UG/L k] 3 ui 36* 3u| 5u| 3u K u| 3u
lenium UG/L 5 5 U] 5u Suf Sy 5u 5 U] 5u
ZinG UGIC 20 357757 ) : "'1'331'—555{"_!!'5
| ]
R
hlonde Bu
ardness X 27.>
e (MG- 0.1 CJul 037 01 0.27] 0. . Y 10] 4. 05
(PHUNITS 0.01 5. 55 5. 43 SI B.5 4.0 3.5 5.5 A
ifale MG/L 5 S u ¥.5 115 9.4 20.: 16.9 b U > U] S5u 3 U] X |1
RO T 207|438 718 M| S4Bl B2 2 ' AL ;
s RO S R o A R O T
ucivEy 31 77 4 1) 57
edox 144 212 197] 191 191} 162 2/8 202 237

u Balow Detection Limit



TABLE B13. CHEMICAL CHARACTERIZATION OF WATER FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEK
PHASE Ii: F- AND H-AREA SEEPAGE BASINS

SITE NO: 188 | 130 191 152 156 ] 205 200 208 1 200 | 220 22 ] 25 ] 230 |
DATE COLLECTED: |2-10-92]| 2-10-922-10-92| 2-10-92} 2-10-82| 2-12-92| 2-10-92 | 2-10-82] 2-12-92 | 2-12-92] 2-20-02 2-20-92 | 2-20-92 | 2-20-92
MATRIX: WATER WATERWATER| WATER WATER TER WATER| WATER WATER| WATER WATER WATER{ WATER| WATER
VALY S it s L R R S RN SRR O R SR B X 3 EERR AR
ver 10u 10u 10u 10u 10u 16 10u 10u 10u 10u 10u 10u 10u 10U 10u
Aluminum__ |UGIL 200 | 200u | 200U | 200u | 200u u 200U | 200u u u| 215 204 248 u u
Arsenic UG/L 10 10u 10u 10u 10u 10u 10 u 10 u 104 10u 10u Ou 10u 104 0u 10u
um OGIC 300 | 200U | 200u | 200u | 200u u U] 200U | 2000 200u | 200u| 20u u | 200u | 2004 u
dmim UG/L ] 5u "S5u 5u bu Su Su by 5u Su 5u 5u “5u bdu 5u 5u
nromum  [UG/L 10 10u 10u 10u i0u Ou 10u 10 u 10 u 10u i0u 10u 10u 10u | 10u 10u
UGIC 25 © u u Ul 2bu | bu u | 25u | 25U u u u u u u
Tron U 100 118 742 | 100u | 100u T4 | 6230 | 147 | 100u| 102 | joou | {1 744 287 794
Wercury L 0.2 0.2u 0.2u D2u | 02U | U.2uU ] 0.2u 0.2 U 2 U V.Z2u 02u | V2u 0.2 u U2u 0.2u 02 u
%mm C 15 36.8 T5u | 1bu | 1bu | 302 | 648 | 15u | 1bu | 1bu | 15u | 46.1 B3 | 538 15u 22.]
m UG/ BO00 | Ho00 u | 5000 u | 5000 u| bo00 U] Bodo u] 5000 u U 5000 u] BOO0 U 5000 u] 5000u] 5000u | 5000u [ 5000u | 5000u
Nickel UG 30 | 40u | 40u | 40u | 40u | 30u | 40u | 40u U | 40u | 40u | 421 40U LX) 40 u 40u
Igad Ug/ 3 3u Ju 3u Ju 3u 42 | 3u u Su Ju Ju 42 Ju Ju 3u
enium UG/L 5 5u 5u S5u 5u | 5u u 5u u 5u S5u 5u 5u 5u 5u 5u
Zinc OGIC 20 | 263 | 425 | 28.7 | 21 435 | 13 2] k 3 B8.7 | 175 | 123 B1.7 .
R R R A R A A B R S R AN
hlonde C —0.25 KX ! . 8.5 53 3.§l k % X 7 3.5 a4 3. 3.8 a7 |
L T 34 3 B. 10 3. K 4 z 5 5 p5
rale —0.05 o) 0.2 0.7 0.1 0.28] _ 0.11 8.8] 0.J47] 0. 0171 0.1 0.10u] 0.J0u | 0.23 0.12
IpH UNITS 0.1 B4 5. 8.1 5 5 3 3 4 X] a4 <3
ale NG 0.4 ) 03] 054 B30 ; : X I K Z. 2 1 254 s
(UMHOSTCH_ 10 2030146 163 211|242 351 27 &8 1A3 15[ 174] B |18 .8
NN SRR e RO SRRSO SRS O A R T R G T T
7 ] 1 14 T 19 71 1 15 12 10
[Hedox 218} m—sz—:aa 241]  108] 178] 174 17 W[jbs 27 21|

u BELOW DETECTION LIMIT




TABLE B14. CHEMICAL CHARACTERIZATION OF WATER FROM WETLANDS AREAS ASSOCIATED WITH UPPER THREE RUNS CREEK
PHASE Ill. SANITARY LANDFILL

SIE NO: T ] 258 ] 258 ] 202 ] 263 258 | 2067 |
DATE COLLECTED: 2-24-92 | 2-24-92| 2-24-92] 2-24-92] 2-24-92| 2-25-92| 2-25-92| 2-25-92 | 2-25-92| 2-25-92
MATRIX: WATER|WATER| WATER| WATER] WATER| WATERIWATER]| WATER]WATER|WATER
R R e s 3 R R R N S R N R R A m T e
Siver _ OG/C ) 004U 100u] 10.0ul 10.0ul 10.0u] 100u} 10.0u| 10.0u] 100yl 100y
Aluminum UG/ 200 200 U 227 245 300 u 200y 2a7] 200u| 300
Arsenic UG 10 T0.0u] 100U J0.0ul 10.0ul 10.0u] 10.0u] 10.0u] 10.0ul 10.0uf 0.0y
num UG/ 250 u 7] u u u U u u u uj
dmium UG/L 5 5.0ul 5.0ul 50uf 50u] 5lu 50u] 50u 5.0u] 5.0uf 5.0u}
hromum __ UG/ 10 T0.0u| 10.0u] 10.0ul J0.0uf j0.0ul J00ul 10.0ul 100ul 10.0ul 100
Copper UG —25 Ou Ou| 250U 0u ou Ou| 250U Oul 250U 250U
Tron C 00 840 B50| 1000|115 100u
(Mercury C 0.2 “U.20 U] 0.20 U u] 0.20u| 0.20u] 0.20u ul_0.20u ‘TTZU'S'FMD"Iu u
ggg_aneso C 15 5.0 [ A1.7] 4 u 5l 30.7]
fum C TO00 BO00 U] 5000 ul 5000 ul 5000 u] 5000 uj 5000 ul bo00 u| ul 5000 u] 5000 uf
1 UG 40 W0 400u| 40.0u] 40.0u] 40.0u] 400u] 40.0u] 40.0u| 400 u| 40.0y
ead C 3 13| q 5.7 5. 30u]  30u  30u_30ul 30u
nRIMm C 5 BO0ul b0Oul boul 50ul blu Jul b50u Oul_ _5.0ul B0u
Zine C 20 158 110 71 i 0.7 Sy - 1 03] 0.7
1
3 R AR AR s e ¥ R R A
3, : 20 gL 5. X 3, 3.
110 ] 0] 12 1 Kil i i 4,
(MG-RIC 0.1 0111 0.18] V.21 0.35] 027 0.1 0.37]__ 0. X .
units 0.01 q. 4.7 X 4 i K] 5 X g
&% 2.5 Zoul 25U . 8 Sul 124 . X
vy 1 LA K R A B 83 24737,
AL S A s e S A s
i P 27 1 KZd
0dox 194 176 —'M'—Tﬂi

u BELOW DETECTION LIMIT



TABLE B15. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE T MIXED WASTE MANAGEMENT FACILITY
SITE NO: 15 22 <] 24 65 66 68
DATE COLLECTED:
MATRIX: WATER WATER WATER WATER WATER WATER WATER
LIMIT OF
ANALYTE
Gross Alpha
Gross Beta
Tawm ____|pCit _
lodine-129 pCvi 1.0
Plytonium-238 pCwl 0.4 i
Plutonium-239/240 {pCvl 0.4
Strontium-30 pCvl 1.
Strontium-89 pCvi 1.0
Technetium-99 pCvi 1.0
Carbon-14 pCvi 3.0
Radium-226 pCvl 0.2
Uranium mght 0.0003
Uranium pCv1**
jUranium-234 pCvi i
Uranium-235 pCw1
Urenwm238 __[podl__ | | - I
Americium-241 pCvi 0.5
Lead-214 oCVI
Leead-212 pCvi
Bismuth-214 pCvl
Cesium-137 pCvl
Cs-134 pCwvi
CM-244
T-RA

pCt picoCunes per liter

mgh  milliograms per liter

pCn** combined U238, 234, 235 based on equilibrium co
< below detection limit

* lostin process

** pCvml

Crealed By: CJR /Date: 7-30-92 Vented By: TBN /Date: 7-31-92 Page B-24



TABLE B16. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE |I: MIXED WASTE MANAGEMENT FACIUTY

SITE NO: 1. 23 e

DATE COLLECTED: 2-19-02 2-19-82 |2-1992 21982

MATRIX: umIT WATER WATER WATER WATER __JwaTER WATER

A s Y W T R R R O

Groes Alpha pCiA 1.1 218 69 + 2.0 0.0 £ 1.2 50+ 9 0.3 £ 1.0 48218 28+ 18
Gross Beta pCIA 3.2+ 1.8 7.9 £ 1.9 3.1+ 1.8 |34 + 1.8 6.0 + 1.9 342 1.9 58+ 1.9
Gamma Spec pCiA NAD InAD InaD |nan InaD |naD INAD
Tritium pCif 460 17900 ¢ 700 87006 = 1000 |106000 £ 1000 |33800 + 900 |88000 + 1000 |20600 + 700 58000 + 1000
todine-129 pCiA 26 0.0 + 14 0.0 =+ 9.4 3 + 20 0.0 = 10 0 2 28 0.0 = 18 12368
Plutonium-238 pCiA 0.4 0.0 £1.0 0.0 + 0.7 00 + 0.8 0.0 2 1.4 0.0 £ 1.1 0.0 + 1.8 0.0 + 1.0
Plutonium-239/240 pCiA 0.4 00 £ 08 0.0 £ 0.8 0.0 + 0.8 0.0 + 1.0 0.0 208 0.0 £ 1.0 00+ 08
Strontium-88 pCin 1.0 0.0 = 0.9 3.6 = 1.7 1.4 + 2.6 8.4 = 2L 4.1 = 2.7 4.2 = 3.1 31214
Strontium-90 pCiA 1.0 0.2 = 2.9 0.0 + 2.4 0.8 £ 4.4 0.6 + 3.6 0.0 2 6.9 0.0 + 6.1 00 + 30
Technetium-99 pCiA 1.0 24 £ 1.9 2.0 ¢ 2.1 0.5 + 3.6 1.3 + 20 20 = 4.0 1.9 2.3 3.8+ 4.6
Urenium-234 pCif 0.4 0.8 £ 1.1 1.5 2 1.1 0.9 + 0.9 1.9 2 1.2 1.2 2 1.0 0.9 + 0.9 0.8 2 0.9
Urenium-236 pCiA 0.4 0.0 + 0.8 0.0 + 0.4 0.0 £ 0.4 0.0 + 0.4 0.0 + 0.5 0.0 + 0.4 0.0 + 0.5
Uranium-238 pCin 0.4 1.3 213 1.0 + 1.0 0.5 £ 0.8 1.3 2 1.1 10110 0.4 + 0.8 0.2 £ 0.7
Americium-241 pCif 0.6 0.0 : 05 0.0 + 0.6 0.0 ¢ 0.8 0.0 + 0.7 0.0 £ 0.8 0.0 £ 0.6 0.0 + 0.9
Carbon-14 pCiA 3.0 6+ 11 4 =2 10 43 = 13 3+ 13 0.0 = 11 61 = 18 7 + 11
Redium-Total pCiA 1 14 + 04 9.1 = 2.1 1.1 £ 0.7 12 % 2 8.2 £ 2.1 4.7 = 1.7 4.8 + 1.8

pCit  picoCuries per liter

mgA  milliograms per liter

pCifl*® combined U238, 234, 235 based on equilibrium co

NAD no activity detected
* lost in process
** pCismi




TABLE 815. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE |: MIXED WASTE MANAGEMENT FACIUTY

SITE NO: n 77 114 18 116 17

DATE COLLECTED: 2-1982 12702 12782 12782 1-27-82 12782

IMATRIX: (WATER WATER WATER WATER IWATER WATER
IGroes Alphe 0.8 + 1.6 27 = 1.2 39 £ 1.7 11 = 3 13 =+ 3 00 = 1.1
Groes Beta pCiA 2 pCia 20 £ 1.8 49 = 2.2 28 ¢+ 1.8 11 2 2 13 = 3 04 = 1.7
Tritium pCiA 460 pCiA 13100 = 600 32000 =+ 1000 |76000 + 1000 |141000 & 2000 |81000 = 1000 |26000 + 1000
Rodine-129 pCiA 26pCiA 0.0 = 37 o z 10 0 2 14 o £ 1% c = 11 4 = 18
[Plutonium-238 {pcm 0.6 pCiA 0.0 = 1.1 00 £ 04 00 ¢ 0.8 00 £ 08 00 + 08 00 = 08
[Phutonium-239/240 IEV\ 0.5 pCin 0.0 + 0.8 0.0 =+ 04 00 = 04 0.2 + 08 00 =+ 04 00 =+ 08
|Strontium-80 pCiA — pCi 0.0 + 4.6 2.7 = 47 06 = 1.9 0.0 = 1.7 10 = 1.6 08 = 2.7
Strontium-89 pCiA — pCin 28 + 20 50 & 2.2 0.5 =+ 1.9 00 = 1.7 10 = 1.6 08 + 2.7
[Technetium-89 pCiA — pCiAt 4.6 = 4.7 168 = 1.8 34 = 1.9 14 = 1.7 1.7 = 1.8 3.7 = 19
Carbon-14 pCin 0.5 pCin 22 + 12 00 = 10 4 £ 10 2 = 21 4 = 27 00 = 8.7
Radium, totsl pCi 1 pCint 468 £ 1.7 16 =+ 08 1.8 =+ 0.6 1.9 =+ 0S8 44 + OB 16 = 08
Uranium-234 pCin 0.4 pCiN 0.2+ 1.6 10 =+ 08 04 = 08 08 + 08 04 + 08 0.6 ¢ 0.7
Uranium-236 pCiAA 0.4 pCit 0.0 = 1.1 00 = 0.3 00 = 0.3 0.0 * 0.3 00 = 04 0.1 =+ 08
Uranium-238 pCill 0.4 pCiA 0.6 + 1.8 1.0 + 0.8 00 = 08 10 + 08 10 = 10 06 = 0.7

icium-24 1 pCift 0.6 pCiNt 0.0 + 0.6 00 = 1.2 00 = 0.9 00 z 24 00 = 1.1 00 : 10

|Gemma Spec — - NAD NAD NAD NAD NAD INAD

pCiNl  picoCuries per liter
NAD - no activity detected




TABLE B15. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEX

PHASE |: MIXED WASTE MANAGEMENT FACILITY

SITE NO: 118 13¢ 138 137 140 142

DATE COLLECTED: 12792 12882 12892 12882 1-28.82 12882

MATRIX: i WATER WATER WATER WATER WATER WATER _

UMNIT OF
RN g D S =

Gross Alphe i 2 pcia 00 + 1.1 64 + 14 9.4 + 27 80 + 17 88 + 22 78 &+ 20
Groos Bata Jecin 2 pcin 47 + 1.9 69 = 11 12 + 2 62 + 12 1 2 2 83 + 14
Tritium pCit 400 pCiA 120000 + 2000 |3500 + 400  |68000 + 1000 |70000 &+ 1000 75000 + 1000 17300 : 800
todine-129 pCift 26pCin 0o + 13 o+ 19 o+ 14 Jo + 11 0+ 12 o+ 14
“hronium-238 __lecin 0.6 pCiA 00 + 08 00 + 08 00 + 08 00 + 0.8 00 + 08 00 + 08
wtonium-239/240 oG 0.6 pcin 00 + 04 00 + 04 00 + 04 085 + 0.7 00 + o6 00 + 08
Stroatium-20 Jpcia — pCiA 00 + 28 1.1+ 18 00 2 1.7 1.6 + 34 07 + 18 05 =+ 1.7
Strortium-89 — pCif 00 + 28 1.1 &+ 18 00 + 1.7 1.6 + 34 07 + 1.8 08 £ 1.7
Technetium-99 pCiA — pCin 29 + 24 10 + 28 1.1 2 2.1 00 = 20 00 + 20 08 + 20
Sarbon-14 pCiA 0.6 pCiA 00 =+ 8.4 3 £+ 20 2 + 10 3 + 12 7 + 1 8 =+ 18
Jadium, total pCiA 1 pCiA 1.7 = 086 68 x 0.8 24 = 06 84 = 16 2.2 =+ 06 285 = 1.6
Jeanium-234 pCif 0.4 pCiA 08 + 06 28 + 12 48 :+ 1.6 3.7 + 1.6 00 + 04 1.0 + 09
Jranium-236 pCiA 0.4 pCiA 00 + 03 00 + 04 00 + 03 0.1 + 07 00 + 0.3 00 + 03
Jranium-238 pCin 0.4 pCiAt 0.1 + 0.6 33 =+ 14 30 £+ 1.3 4.6 =+ 1.7 0.0 =+ 04 0.1 = 0.6
Americium-24 1 pCif 0.5 pCin 0.0 =+ 0.9 10 + 14 00 + 0.9 00 + 1.8 00 + 1.2 02 + 1.3
3smma Spec — — NAD NAD NAD NAD |naD INAD

Ci  picoCuries per liter
NAD - no activity detected



" TABRLE 815. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEX

PHASE |: MIXED WASTE MANAGEMENT FACILITY

7‘ SITE NO: 188 186 187 100 181 184
COLLECTION DATE: 1-20-92 12002 1.2082 1.29.82 1-20.82 1.2082
- |maTmx: WATER WATER WATER WATER WATER WATER
UNIT OF
ANALYTE UNITS: DETECTION:
s N Y 3
iGrocs Alphs pCiA 2 pcin 74 = 27 48 + 7 1.3 + 186 8.4 + 26 1.2 + 1.4 1.9 + 1.3
Gross Bote J_pCM 2 pCiA 14 £ 2 120 + 10 62 + 1.9 210 + 10 26 + 3 58 + 1.9
[Tritium pCiA 460 pCiA 108000 + 1000 |84000 + 1000 }49000 + 1000 |263000 + 2000 [197000 + 2000 }22000 + 1000
llodine-129 pCiA 26pCiA 0 + 12 6.7 + 28 0o + 10 0 + 11 0 + 12 0+ 12
[Prutonium-238 _|pcia 0.6 pCin 00 : 04 00 + 0.4 06 + 1.0 0.0 + 0.9 joo + o8 00 + 0.7
IPlutonium-238/240 ]_pcm 0.6 pCin 00 + 04 00 + 0.3 08 + 1.3 00 + 08 00 + 0.7 00 + 0.2
- {Strontium-80 J_m -~ pCi 00 = 1.6 00 = 3.2 1.1 = 1.8 100 £ 10 1 = 6 20 = 3.2
jum-89 pCiA — pciA 00 + 1.0 28 + 3 1.9 £ 1.8 00 + 4.0 00 + 35 20 + 32
[Technetium-99 pCift — pCiA 10 =+ 3 52 + 7° 28 + 2.1 18 = 4° 38 &+ 2.1 39 + 20
ICarbor-14 pCiA 0.5 pCit 7 + 22 0 2 11 0 £ 12 0 + 13 0 + 12 S+ 24
Radium, totel pCiA 1 pCiA 09 = 1.4 11 £ 2 17 + 10 20 + 1.4 1.2 £ 1.2 0.3 &+ 0.9
Uranium-234 pCiA 0.4 pCiA 02 + 0.6 23 £ 1.2 00 + 04 1.6 £ 1.1 085 + 08 02 + 07
-|Urenium-236 pCin 0.4 pCift 00 + 0.4 00 + 04 0o + 08 0.0 + 0.4 00 + 04 00 + 08
Urenium-238 pCift 0.4 pCin 0.2 =+ 0.7 26 + 1.2 00 + 06 0.0 + 08 00 + 08 00 + 04
|Americium-24 1 pCiN 0.5 pCin 00 + 0.9 00 x 1.0 0.2 + 2.1 00 + 1.0 00 + 0.8 00 + 038
Gemma Spec — — NAD INAD NAD {NAD |nAD {NAD
"pCift  picoCuries per liter

- * Verified by rasnalysis

NAD - no activity detected




TABLE 516. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLAND AREAS ASSOCIATED WITH UPPER THREE RUNS CREEX

lPHAsE it: F- AND H-APZA SEEPAGE BASINS

SIT: NO: 188 190 191 192 ™ 208 208 207

DATE COLLECTED: 2.1002 2-10.82 21082 21042 2-10.02 2.12.82 21292 2-12.82

MATRIX: wATER waTER WATER WATER WATER waTer WATER IWATER

UNITS:
Gross Alpha oCiN 2 pCit 13 + 4 28 + 16 28 + 16 50 + 1.9 52 + & a8 2 12 2.3 £ 1.1 34 2 1.8
Gross Beta oCiA 2 pCin 23 & 2 28 + 2 86 + 20 32 + 3 8.8 + 20 48 + 8 7.7 + 20 29 + 1.8
Tritium eCiA 480 pCin 12000 = 600 2100 = 60C 7600 + §00 6900 = 600 6800 + 50O 2100 = 600 88000 = 1000 16000 2 1000
iodine~129 pCin 26 pCin i+ 23 0 = 21 0 + 30 0 = 22 0 + 68 0 + 33 6 =+ 18 0 = 29
Plutonium-238 pCin 0.6 pCiA 00 + 0.8 00 + 09 00 £ 1.1 0.0 + 0.8 Y 00 2 0.7 00 + 08 00 + 0.9
Plutonium-2398/240 pCiA 0.6 pCin 00 =+ 0.6 0.0 = 0.7 00 + 0.9 00 = 0.7 00 = 086 00 £ 0.8 00 = 08 0.0 =z 0.7
Stromtium-90 pCint — pCift 068 = 1.4 0.2 = 1.2 0.3 = 14 0.0 = ‘Ii 00 = 1.3 08 = 1.8 0.1 % 1.3 10 2 1.4
Strontium-89 pCif — pCin 0.6 + 1.4 02 + 1.2 0.3 + 14 00 2 1.2 0.0 + 1.3 0.5 + 1.8 0.1 + 1.2 1.0 + 1.4
Tochretium-99 pCif — pCin 0.8 + 1.8 1.6 2 3.4 1.3 £ 3.1 0.8 = 1.5 45 2 26 oo + 28 87 2 29 02 + 38
Carbon-14 pCiAt 0.6 pCiAt 0 + 16 2 =+ 14 0 = 11 8 + 12 7 + 12 0 2 20 g =+ 11 c £+ 11
Radiumn, tota pCiA 1.pCin 40 + 1.8 06 = 1.2 10 2 14 43 2 2.3 00 =+ 1.8 7.7 = 24 31 ¢+ 18 10 2+ 14
Uranium-234 pCiA 0.4 pCift 0.8 + 0.9 0.5 + 0.8 5.1 + 19 02 + 07 0.2 + 0.7 08 + 1.0 0.8 + 08 14 2 11
Uranium-236 _Jscin 0.4 pCif 00 + 0.4 00 £ 0.4 c2 0.7 0.0 + 0.4 00 + 08 0.0 = 0.8 00 & 0.7 0.0 2 08
Ursnium-238 pCiN 0.4 pCiA 00 = 086 0.0 = 0.8 50 = 1.8 0.0 = 0.8 0.8 = 0.8 1.1 = 1.2 0.3 z 08 08 =+ 0.9
Americium-241 pCif 0.5 pCiA 0.0 &+ 0.8 0.0 + 0.8 00 + 1. 00 ¢ 0.6 00 £ 0.6 0.0 2 0.8 0.0 =+ 0.7 loo + 07
Gamma Spec pCIA — NAD NAD NAD NAD NAD NAD NAD Inao

NAD no activity detected
pCit picoCuries per liter

2 counting error at the 86 % confidence level




TABLE B16. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLAND AREAS ASSOCIATED WITH UPPER THREE RUNS CREEX

|PHASE 1: F- AND H-AREA SEEPAGE BASINS
SITENO: 208 209 220 221 222 228 230
DATE COLLECTED: 21202 2-1292 2.2092 22082 2.20.82 2.2082 k:mz
MATRIX: WATER WATER WATER WATER wATER 'WATER ATER
LMIT OF
uNITs: DETECTION:
oee Alpha CiA 2 pCif 7.8 + 2.8 13+ 6 10+ 3 19+ 4 65 + 25 37 + 1.8 31 + 11
oss Beta oCil 2 pcin 34 + 1.8 18 + 4 55 + 20 24 + 3 5.8 + 2.0 3.9 + 1.9 42 + 9
T ritium oCIA 480 pcin 20000 + 1000 [7900 + 600  |14000 + 1000 ]14000 = 1000 17700 + ©00  J#200 + 800  l7000 + 800
ocsine- 129 pCift 26 pci o + 29 3+ 18 o + 40 0 + 47 o + a3 lo + 26 o =+ 27
onium-238 pCif 0.5 pcin oo + 08 0.0 + 1.0 00 + 1.3 0.0 + 0.4 0.0 + 02 oo + 08 00 + 07
JPitonium-238/240 CiA 0.6 pCif 0.0 + 0.7 0.0 + 1.1 00 = 1.1 00 + 0.4 00 + 0.8 00 + 0.7 00 & 0.8
Istrontium-80 pCift ~ pCiA 0.5 + 1.3 12 £ 1.3 00 + 1.4 0.6 + 1.6 00 + 1.8 0.0 + 1.4 o4 + 1.7
Istrontium-89 pClt ~ pCin 06 + 1.3 1.2 ¢ 1.3 0.0 + 1.4 0.5 : 1.8 0.0 + 1.8 Joo + 1.4 04 2 1.7
Tochnetium-29 pCif — pCiA 0.2 = 2.3 00 = 2.6 00 = 2.2 10 + 2.3 0.0 + 25 loo + 20 02 + 24
Carbor-14 pCiA 0.6 pCif o + 12 12 18 12 = 13 6 + 16 7+ 14 Is + 18 s + 18
et adim, total pCiA 1 pCif 26 + 2.8 27 + 1.8 22 £+ 10 18 + 08 3.2 + 1.2 398 + 12 42 2 12
Ursnium-234 pCin 0.4 pCia 0.3 = 0.7 08 =z 098 0.3 + 0.8 0.3 =+ 0.8 ‘LZ * 1.1 1.3 = 1.1 23 + 14
$urenium-236 pCiA 0.4 pCiA 00 = 0.4 00 + 0.4 00 + 08 0.0 + 0.5 00 + 0.5 00 + 0.8 0o + 08
Uranium-238 pCif 0.4 pCif 0.0 + 0.4 0.3 + 0.7 0.3 + 08 o.s + 08 05 + 0.9 1.8 + 1.2 o8 + 10
icium-241 [pcia 0.6 pCif 00 + 0.7 00 + 1.0 00 + 1.1 00 + 1.8 00 + 1.9 00 £ 1.9 00 + 28
JGamma Spec ] - NAD InaD NAD ~ |nao Inao Inan Inao

NAD - no activity detected
pCit picoCuries per liter




TABLE B17. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLAND AREAS ASSOCIATED WITH UPPER THREE RUNS CREEX

|PHASE m1: SANITARY LANDRILL

SITE NO: 284 288 269 262 263 208 267 208

DATE COLLECTED: 2.24.02 22402 22492 2:24.82 22482 22802 22482 22882

MATRIX: WATER WATER WATER WATER WATER WATER wATER wATER
ANALYTE UMNITS:

3 SRR mﬁt&@ 55 $ R 2

Gross Alphs pCiA 45 & 2.8 3.6 + 2.1 2.9 + 1.9 2.2 + 1.7 87 + 3.2 78 + 28 1.9 = 1.6
faroes Bete pCin 76 & 2.1 58 + 4 42 + 19 31+ 18 sz + 2.1 |s2 + 2. 54 + 19
T ritium pCiA 480 pCin 2800 = 400  |7000 £ 600  |3800 = 400  |1000 + 400  |3200 + 400 1700 + 400  ]2100 + 400  |ssoo = 400
i odine-129 pCin 26 pCiA o + 21 0+ 32 0 s+ 14 o + 18 o+ 20 0+ 18 9 2+ 14 0 + 12
Phtonium-238 pCiA 0.5 pCiA 0.0 ¢+ 0.7 00 s+ 0.7 0.0 + 0.8 0.0 + 0.8 0.0 + 08 0o + 12 00 + 08 Joo + o6
Piutonium-239/240 pCiA 0.6 pCif 00 + 0.6 00 + 0.7 0.0 + 0.4 0.0 + 06 00 + 0.8 0.0 2 07 04 + 0.7 Jos + o3
Strontium-90 pCiA — pClA 22 + 3.6 12 + 14 08 = 1.6 08 = 1.8 23 + 2.3 0.8 + 1.7 o._g + 1.8 0 = 2.7
fsvomium-89 oCin — pCin 22 + 3.6 12 + 1.4 0.6 + 1.6 o8 + 18 2.3 + 2.3 06 & 1.7 o5 + 1.8 17 2 1.8
[Technetium-99 pCiA — pCiA 0.0 = 3.4 00 + 2.5 0.0 + 2.6 05 + 2.7 1.7 + 28 27 & 27 00 + 2.8 0.0 + 2.8
Carbor-14 pCin 0.5 pCin 7+ 11 7 &+ 13 10 + 13 e + 15 3z 10 0 &+ 12 0 + 11 23 + 28
Radium, total pCiA 1 pcin 0.9 + 1.0 19 + 18 1.8 + 1.0 1.2 + 0.8 22 =+ 10 23 + 12 1.4 ¢+ 1.0 los + o9
Urenium-234 pCiN 0.4 pcin 20 s 1.4 03 &+ 08 1.0 2 11 07 + 0.8 0.6 + 0.9 05 + 0.8 o8 + 1.0 Jor + 09
Uranium-236 pCiA 0.4 pCin 0.0 + 0.7 00 & 08 00 + 08 0.0 + 08 00 + 08 0o + 08 0.0 + 05 Joo + o8
Urenium-238 cin 0.4 pCin 08 : 1.2 05 + 08 0.3 + 0.8 12 + 1.1 0.7 + 09 03 + o8 s + 10 Jo2 + o2
Americium-241 pCiA 0.8 pCiA 0.0 + 2.8 00 ¢+ 0.8 0.0 + 0.7 0.0 ¢+ 0.8 oo & o2 0.8 & 1.4 0.0 2 0.8 Jo.o + o
Gernma Spec — NAD NAD NAD NAD Inao |nao | ) Inan

NAD - no activity detected

pCiNl  picoCuries per liter
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TABLE B18. CHEMICAL CHARACTERIZATION OF WATER OF WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE I: MIXED WASTE MANAGEMENT FACILITY :
SITE NO: 15 22 23 24 65 68 é8 - n 77 114 115 116
DATE COLLECTED: 1-2492 | 1-24-92{ 1-24-92| 1-24-92 | 1-24-92 | 1-24-92 | 1-24-92 | 1-24-92| 1-27-92 | 1-27-92{ 1-27-52{ 1-27-92
MATRIX: WATER WATER | WATER | WATER | WATER | WATER | WATER | WATER | WATER | WATER | WATER |WATER
REPORTING
Chlocromethane ug/L 10 10 u 10 u 10u 10 u 10 u 10u 10 u 10 u 10u 10u 10 u 10u
Bromomethanas ug/t 10 10u 10 u 10 u 10u 10 u 10u 10 u 10u 10 u 10 u 10u 10 u
Vinyl Chloride ug/L 10 10u 10u 10u 10 u 10 u 10u 10u 10u 10u 10u 10u 10 u
Chioroethens ug/l 10 10 u 10 u 10 u 10 u 10 u 10 u 10u 10u 10 u 10 u 10u 10 v
Methylene Chloride ug/L 5 3J 3J 3J 3J 3J 5 3J Su 268 23 B 258 258
Acetone uglL 10 10u 10u 10u 10u 10u 10u 10u 10u 10u 10u 10u 10u
Carbon Disulfide ug/t 5 Su Su Su Su Su 5u S u S5u Su Su Su 5u
_#1,1-Dichloroethene ugi/l 5 Su Su S u 5u Su Su Su Su Su Su Su Su
- _1-Dichloroethane ug/lL 5 Su S5u Su S5u Su 5u S5u 5u Su Su 5u Su
1,2-Dichlorosthene (total) ug/L 5 8 Su 3J Su Su Su Su Su Su S u S5u Su
Chioroform ug/L 5 Su Su Su 5u Su 5u Su Su 5u Su S5u Su
1,2-Dichloroethane ug/lt 5 S5u Su Su Su Su Su Su Su Su Su Su Su
2-Butanone ug/L 10 10 u 10u 10 u 10u 10u 10u 10 u 10 u 10u 10u 10u 10 u
1,1,1-Trichloroethane ug/t 5 Su Su Su Su Su Su Su Su Su S5u Su 5u
Carbon Tetrachloride ughl. 5 Su S5u Su Su Su Su Su Su Su Su 5u Su
Vinyl Acetate ug/L 10 10 u 10 u 10 u 10 u 10 u 10u 10u 10 u 10u 10 u 10u 10 u
Bromodichioromethans ugh 5 Su 5u Su Su Su Su Su Su Su Su Su Su
1,2-Dichloropropane ug/lL 5 5u Su Su Su Su Su Su Su Su S5u Su Su
cis-1,3-Dichloropropene ugit 5 5u Su Su Su Su Su Su Su Su 5u Su 5y
Trichloroethens ugh 5 2J S5u 8 S5u Su Su Su Su Su Su S5u Su
Dibromochloromethane ugit 5 S5u Su Su Su S5u Su Su Su S5u Su Su Su
1,1,2-Trichiorcethane ug/L S Su Su Su Su 5u Su Su 5u Su Su Su Su
Benzene ugil 5 Su Su Su Su Su Su Su Su Su Su Su Su
Trans-1,3-Dichloropropene ug/L 5 Su Su Su S5u Su Su S5u Su Su Su Su Su
]Bromoform ug/t 5 Su Su Su Su Su 5u Su Su Su Su Su Su
4-Methyi-2-pentanone ug/. 10 10 u 10u 10u 10u 10 u 10u 10 u 10u iOu 10 u 10 u 10u
2-Hexanone ug/L 10 10 u 10u 10 u 10u 10u 10 u 10 u 10u 10u 10u 10 u 10 u
Tetrachloroethene ug/L 5 Su Su 5u Su S5u Su Su Su Su Su Su 5u
1,1,2,2-Tetrachloroethane uglL 5 S u 5 u Sy Su 5u S u Su Su Su Su Su 5 uf
Toluene ug/L 5 5u Su S5u Su S u S5u Su S5u 5u Su Su Su
Chiorobenzene ught 5 Su S5u Su Su 5u 5u Su 5u Su 5u 5u Su
Ethylbenzene ug/t 5 Su Su Su Su Su Su Su 5u S5u Su Su Su
Styrene ug/L 5 Su Su 5 u Su Su Su S5u Su Su Su Su Su
Xyiene ug/L B S5u Su S5u Su Su 5u Su S5u Su 5u Su Su

u BELOW DETECTION LIMIT




TABLE B18. CHEMICAL CHARACTERIZATION OF WATER FROM WETLANDS AREAS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE I: MIXED WASTE MANAGEMENT FACILITY
SITE NG: 117 118 134 135 137 140 142 155 1568
DATE COLLECTED: 1-27-92 1-27-92 ] 1-28-92 | 1-28-92 | 1-28-92 | 1-28-92 | 1-28-92] 1-29-92| 1-29-92
MATRIX: WATER WATER | WATER | WATER | WATER | WATER | WATER | WATER | WATER
REPORTING

hioromethane ug/t 10 10 u 10 u 10 u 10u 10 u 10u 10 u 10u 10u
Bromomethane ugh 10 10u 10u 10u 10u 10u 10 u 10 u 10 u 10u
Vinyl Chloride uglt 10 10u 10 u 10u 10u 10u 10u 10 u 10u i0u
Chlorosthene ughL 10 10u 10 u 10u 10 u 10 u 10u 10 v 10u 10 u
Methyiene Chioride ugh 5 25 B 25 B 258 268 268 24 8B 98B Su S5u
Acetone ug/L 10 10 u 10u 10 u 10u 10u 10u 10 u 8J 10 u
Carbon Disulfide ugit 5 S5u Su Su Su Su Su Su Su Su
1,1-Dichiorosthene ug/iL 5 S5u Su Su Su Su Su Su Su S5u
1, 1-Dichioroethane ug/lL 5 5u Su 5u 5u Su Su Su Su Su
1,2-Dichlorosthene (total) ug/l 5 S5u Su ‘Su S5u 5u S5u 5u Su Su
Chloroform ugn S 5u 5u Su Su Su Su Su Su Su
1,2-Dichlorosthane ug/L 5 Su Su 5 u Su Su Su Su S5u Su
2-Butanone ug/L 10 10u 10 u 10u 10 u 10u 10 u 10u 12 10u
1,1,1-Trichloroethane ug/t 5 S5u Su Su 5u Su Su Su Su Su
Carbon Tetrachloride ug/L S Su 5u Su Su Su Su 5u Su Su
Vinyl Acetate ug/l 10 10 u 10 u 10 u 10u 10 u 10u 10 u 10 u 109
Bromodichloromethane ug/lL S Su Su Su S u Su Su Su Su Su
1,2-Dichloropropane ugll 5 5 u Su Su Su 5u Su Su Su 5u
cis- 1,3-Dichloropropene ugfl 5 5u 5u Su Su S5u 5u Su S5u 5u
Trichlorosthene ug/L S Su S5u Su Su Su Su Su 10 5
Dibromochloromethane ug/l 5 Su Su 5u 5u Su Su Su Su S5u
1,1,2-Trichloroethane ug/L 5 Su Su Su Su Su Su Su 5u 5u
Benzense ug/L 5 S5u Su Su Su Su Su S5u Su Su
Trans-1,3-Dichloropropene ug/L 5 Su 5u Su Su Su 5u 5u S5u 5u
Bromoform ug/t 5 Su Su Su Su Su 5u 5u 5u 5u
4-Methyl-2-pentanone ug/L 10 10 u 10 u 10 u 10u 10u 10u 10 u 10u 10 u
2-Hexanone ug/L 10 10 u 10 u 10 u 10 u 10 u 10u 10 u 10u 10u
Tetrachloroethene ug/t 5 Su S5u Su 5u 5u Su 5u Su Su
1,1,2,2-Tetrachloroethane ug/t 5 Su Su Su Su Su Su S5u Su Su
Toluene ug/L 5 5 u Su 5u Su Su S5u Su Su Su
Chlorobenzene ugfl 5 S5u Su Su 5u Su Su Su S5u Su
Ethyibenzene ug/t S 5u Su Su Su 5u Su S5u Su Su
Styrene ug/L 5 5u 5u Su Su S5u Su Su Su Su
|Xylene ug/L 5 5u Su Su Su Su Su S5u Su Su

u BELOW DETECTION LIMIT




TABLE 818. CHEMICAL CHARACTERIZATION OF WATER FROM WETLANDS AREAS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE I: MIXED WASTE MANAGEMENT FACILITY

SITE NO: 157 160 161 164

DATE COLLECTED: 1/29/92 1/29/92 | 1/28/92 ] 1/29/92

MATRIX: WATER WATER | WATER | WATER

REPORTING
ANALYTE: UNITS: LIMIT:
Chioromethane ug/l 10 10 u 10u 10 u 10 u
|IBromomethane ug/l 10 10 u 10 u 10u 10 u
Vinyl Chloride ug/l 10 10 u 10 u 10u 10 u
Chloroethene ug/lL 10 10 u 10 u 10u 10 u
Moethylene Chioride ught 5 Su 5u 5u S5u
Acstone uglL 10 10 u 10u 10 u 10 u
Carbon Disulfide uglL 5 5u 5u S5u Su
1,1-Dichiorosthene ug/lt 5 Su S5u S5u Su
1,1-Dichlorcethane ug/l 5 Su Su 5u Su
1,2-Dichlorosthens {total) ug/L 5 Su Su Su Su
Chioroform ug/l 5 S5u Su S5u Su
1,2-Dichlorosthane __uglL S Su 5 u Su Su
2-Butanone ug/L 10 10 u 10u i0u 10u
1,1.1-Trichlorosthane uglt 5 S5u 5u 5u 5u
Carbon Tetrachloride ugil S Su Su Su 5u
Vinyl Acetate ug/ll 10 10 u 10 u 10 u 10 u
Bromodichloromethane ug/l 5 5u Su Su S5u
1,2-Dichloropropane _ug/l 5 Su Su Su Su
cis-1,3-Dichioropropene ug/it 5 Su S5u Su S5u
Trichloroethene ug/L 5 5u 5u Su Su
Dibromochloromethane ugl/L S Su Su 5u Su
1,1,2-Trichloroethane uglt 5 Su 5u Su Su
Benzene ug/L 5 5u 5u Su S5u
Trans-1,3-Dichloropropene uglt S Su S5u 5u 5u
Bromoform ug/L 5 5u S5u Su Su
4-Mesthyi-2-pentanone ug/L 10 10 u 10u 10 u 10u
2-Hzxanone ug/L 10 10 u 10 u 10u 10u
:{Tetrachioroethene ug/l 5 54 5u 5u Su

1,1,2,2-Tetrachloroethane ug/L 5 Su Su Su Su
Toluene ug/L 5 5u 5u Su Su
Chiarobenzenas ug/l S Su Su Su Su
Ethylbenzene uglt 5 Su Su S5u Su
Styrene ug/L 5 Su Su Su Su
Xylene ug/L 5 Su Su Su Su

u BELOW DETECTION LIMIT
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TABLE B19. CHEMICAL CHARACTERIZATION OF WATER IN WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE ii: F- AND H-AREA SEEPAGE BASINS

SITE NO: 186 190 191 192 196 205 208 207 208 209 220 221

DATE COLLECTED: 2-10-92| 2-10-92| 2-10-92| 2-10-92| 2-10-92| 2-12-92| 2-12-92} 2-12-92 | 2-12-92| 2-12-92| 2-20-92 | 2-20-92
ANALYTE: MATRIX: REPORTING | WATER| WATER| WATER | WATER | WATER | WATER | WATER | WATER | WATER | WATER | WATER | WATER
— UNITS: [LIMIT:
Chloromethane ugh 10
:Bromomethane ugit 10 10u 10 u 10 u 10u 10 u 10 u 10 u 10u 10 u 10 u 10 u 10u
Vinyl Chlorids ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u i0u 10 u 10u 10u 10 u 10u
Chloroethane ug/l 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10u 10 u 10 u 10u
Mesthylene Chloride ug/L 5 2J8 2JB 2JB 2JB Su Su 2J8 5B 5B 5B 4 JB 2 J8

Acetone ug/t 10 10 u 10 u 10u 10 u 10 u 10 u 10 u 10u 10 u 10 u 198 3 J8

Carbon Disulfide ug/L 5 Su Su Su Su Su Su 5u 5u Su 5u Su Su
1,1,-Dichloroethane ug/L 5 Su 5u Su 5u Su Su Su Su Su Su Su Su
1,1,-Dichioroethane ug/L 5 Su Su Su Su Su Su S u Su Su 5u Su Su
1,2-Dichloroethane (total) ug/lL 5 Su Su Su Su Su Su Su 5u Su 5u Su 5 u
Chloroform ug/t 5 5u Su Su Su Su Su 5u Su 5u 5u Su Su
1,2-Dichloroethane ugit 5 5u Su 5u S5u 5u 5u 5u 5u Su 5u Su Su
2-Butanone ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10u 10 u 10 u 10 u 8J
1,1,1-Trichlorosthane ugit S Su Su Su Su Su Su 5u Su Su Su Su Su
Carbon Tetrachloride ug/L 5 Su Su 5u Su Su Su Su 5u Su Su Su S5u
Vinyl Acetate ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
Bromodichloromethane ug/L 5 5u Su Su Su 5 u 5 u Su 5u Su Su 5u Su
1,2-Dichloropropane ug/L S Su Su Su Su Su Su 5u 5U Su Su Su Su
cis-1,3-Dichioropropene ug/l. 5 5u 5u 5u S5u Su Su Su 5u Su 5u 5u S5u
Trichlorcethene ugit 5 5u 5u Su 5u Su S5u 5u 5u 5u Su Su Su
Dibromochloromethane ug/l. 5 5u Su S u Su 5u S5u S5u 5u Su Su S u Su
1,1,2-Trichloroethane ug/l 5 Su 5u 5u 5u 5u 5u 5u 5u 5u Su 5u Su
Benzene ug/L 5 Su S5u Su 5u Su Su 5u Su Su Su Su Su
'Trans-1,2-Dichloropropene ug/l 5 5u Su 5u 5u 5 u Su 5 u 5 u 5u 5u 5u Su
Bromoform ug/L S Su Su 5u 5u 5u 5u 5u 5u Su S5u Su Su
4-Methyi-2-pentanone ug/L 10 104 10u 10u 10 u 10 u 10 u 10u 10 u 10u 10 u iOu 10u
2-Hexanone ug/L 10 10 u 10u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10u
Tetrachloroethene ug/L 5 5u Su Su 5 u 5 u 5u S5u 5u 5u Su 5u 5u
1,1,2,2-Tetrachloroethane ug/L S Su S u Su Su S u 5u 5u S u 5 u 5u Su 5u
Toluene ug/L ) Su Su S u Su 5u 2J 2J Su 1J Su Su Su
Chlorobenzene ug/L S Su 5 u Su 5u Su S5u Su 5u 5u Su 5u Su
Ethylbenzene ug/L 5 Su 5u Su 5u Su Su 5u Su Su Su Su Su
Styrene ug/L 5 Su 5u Su Su 5u Su 5u S5u 5 u Su Su 5u
{Xylens (total) ug/lL 5 S5u 5u Su =X Su Su Su 5u Su Suf - Su Su




TABLE B19. CHEMICAL CHARACTERIZATION OF WATER IN WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE II: F- AND H-AREA SEEPAGE BASINS
SITE NO: 222 225 230
DATE COLLECTED: 2-20-92| 2-20-92| 2-20-92
ANALYTE: MATRIX: REPORTING { WATER | WATER | WATER
UNITS: jLUMIT
MO
Chloromethane ug/L 10 10 u 10 u 10 u
Bromomethane ug/L 10 10 u 10 u 10 u
'Vinyl Chloride ug/t 10 10 u 10 u 10 u
Chloroethane ug/L 10 10 u 10 u 10 u
‘Methylene Chloride ug/l 5 7B 98 8B
i Acetone ug/L 10 2JB 5 JB 4 U8
Carbon Disulfide ugfl 5 5u Su 5u
1,1,-Dichloroethane ug/L 5 " 5u 5u 5y
'1,1,-Dichloroethane ug/L S Su 5u Su
1,2-Dichloroethane (total) ug/L 5 5u 5u Su
.Chioroform ug/t 5 Su Su Su
i1,2-Dichloroethane ug/L 5 Su Su Su
|2-Butanone ug/L 10 10u 10u 10u
11,1,1-Trichloroethane ug/L 5 Su Su Su
Carbon Tetrachioride ug/L 5 Su Su 5u
Vinyl Acetate ug/L 10 10u 10u 10 u
Bromodichloromethane ug/L 5 5u Su Su
.*1,2-Dichloropropane ug/L 5 5 u S u Su
.cis~1,3-Dichloropropene ug/L S 5u Su Su
Trichloroethene ug/l ] S5u Su S5u
‘|Dibromochloromethane ug/L 5 Su 5u Su
:1,1,2-Trichloroethane ug/L 5 Su 5u 5u
Bsnzene ug/l 5 5u Su S5u
Trans-1,2-Dichloropropene ug/L 5 5u 5u Su
Bromoform ug/L 5 5u 5u 5u
4-Methyl-2-pentanone ug/L 10 10 u 10 u 10u
2-Hexanone ug/l 10 10Ou 10u 10u
Tetrachloroethene ug/L S Su Su S u
1,1,2,2-Tetrachloroethane ug/L 5 5u 5 u 5u
Toluene ug/L 5 3J 5u Su
Chlorobenzene ug/L 5 Su Su 5u
Ethylbenzene ug/L 5 5 u Su 5u
Styrene ug/L 5 5u 5u Su
Xylene (total) ug/L 5 5u Su Su




TABLE B20. CHEMICAL CHARACTERIZATION OF WATER IN WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEK

PHASE lll: SANITARY LANDFILL
SITE NO. 254 258 259 262 263 266 267 268 269 271
DATE COLLECTED: 2-24-82| 2-24-92) 2-24-92| 2-24-92| 2-24-92| 2-25-92| 2-25-92 | 2-25-92] 2-25-92} 2-25-92
ANALYTE: MATRIX: WATER | WATER | WATER | WATER | WATER | WATER | WATER | WATER | WATER |WATER
‘ _UNITS: |REPORTING
Chioromethane ug/t 10 10 u 10 u 10 u 10 u 10 u 10 u 10u 10 u 10 u 10 u
Bromomethane ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u 10u 10 u 10u 10 u
Vinyl Chioride ug/L 10 10 u 10 u 10 u 10 u 10 u 10u 10 u 10 u 10 u 10 u
Chloroethane ug/L 10 10 u 10u 10 u 10u 10 u 10u 10 u 10 u 10 u 10 u
Methylsne Chioride ug/L S 68 88 58 S8 118 Su 2J Su Su 4 J
Acetone ug/L 10 118 16 B 118 15 B 15 B 10 u 10 u 10 u 10u 10 u
Carbon Disulfide ug/l S Su Su Su Su Su Su Su Su Su Su
1,1,-Dichloroethane ug/L 5 5u 5 u Su Su Su 5u 5u S5u Su Su
1,1,-Dichloroethene ug/L 5 Su 1J Su Su 4J Su Su Su Su Su
1,2,-Dichioroethene (total) ug/L 5 5u 5 u 5u Su 5 u 5 u 5u Su 5 u 5 u
Chloroform ug/L 5 Su Su S5u 5u Su Su Su Su Su 4 J8
1,2-Dichloroethane ug/L 5 Su Su Su 5u Su Su 5u S5u Su Su
2-Butanone ug/L 10 10 u 10 u 10u 10 u 10 u 10 u 10 u 10 u 10u 10 u
1,1,1-Trichloroethane ug/L 5 5u 5 u S5u S5u 7 Su 5 u Su 5u 5 u
Carbon Tetrachloride ug/L 5 5u S u S u Su Su Su Su 5u Su S u
Vinyl Acetate ug/L 10 10 u 10 u 10 u 10 u 10u 10 u 10 u 10 u 10 u 10 u
Bromodichloromethane ug/l 5 5 u Su Su Su 5u S5u 5u Su Su 5u
1,2-Dichloropropans ug/L 5 Su 5u 5u Su 5u Su 57U Su Su 5u
cis-1,3-Dichloropropene ug/L 5 Su Su Su Su S5u Su Su Su Su Su
Trichloroethene ug/L 5 Su Su 5u Su 3J Su Su Su 5u 5y
Dibromochloromethane ugll 5 5u 5u Su 5u Su 5u Su 5u 5u Su
1,1,2-Trichloroethane ug/L S Su 5u Su 5 u Su Su Su S u 5u 5u
Benzene ug/L 5 5u 5u S u S5u Su 5u 5u 5u 5u 5u
Trans-1,2-Dichloropropene ug/l 5 5u S5u 5u Su S5u Su 5u 5u 5u S u
Bromoform ug/L 5 Su Su Su 5u 5u 5u S5u 5u 5u 5u
4-Methyi-2-pentanone ug/L 10 10 u 10 u 10u 10u 10 u 10u 10u 10 u 10 u 10 u
2-Hexanone ug/t 10 10u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10u 10u
Tetrachloroethene ug/L 5 Su Su Su Su 5 u Su 5u Su 5u X]
1,1,2,2-Tetrachloroethane ug/L 5 Su 5u Su Su 5 u S5u Su Su 5u 5u
Toluene ug/L 5 5u Su 5u Su 2J Su Su Su Su Su
Chiorobenzene ug/L 5 Su Su Su Su Su 5u Su 5u Su Su
Ethylbenzene ug/L 5 S5u Su 5u 5u Su 5u Su 5u Su 5u
Styrene ug/L S S5u Su 5u 5u Su 5u Su Su Su 5u
Xylene ug/L 5 Su Su Su Su S5u Su Su 5u Su 5u

u BELOW DETECTION LIMIT



APPENDIX C

RESULTS OF PRELIMINARY SAMPLING INVESTIGATION



PRELIMINARY UPPER THREE RUNS CREEK WETLANDS WATER DATA

PHASE ID ¢ H3  pH Conductivity MWMF =Mixed Waste Management Facility=Phase |
| 1 31.90 5.0 60.2 FHSB=F- and H-Area Seepage Basins=Phase ||
| 2/ 17.00° 3.9 255 SL=Sanitary Landfill=Phase Ili |
| 3 15.20: 3.6 27.6 , | 3 |
| 41 23.80; 3.9 26.6 {Phase N Location o Y
! 5 1860, 38 25.6| B 181 |Rd4-RACI .
T 6 a1e0 35 320 I 70 |RdC-Cato I L
T 77 1820, 36 239 i 20 [NofUTRC I
1 8 1810 35 26.2 ] e
T T 9 Tass0 36l 273 'Phase |AVGH3 | MINH3 | MAXH3
| 10/ 27.60. 3.8 29.0 ! 29.88 008 46700 I
o _—*.T“ﬁfs‘.ég;_ N 111 78.80 I
| 12 27300 39 38.2 mo 2.83 1.79] 7.62] )
ol m 2090 38 278 . _ | ]
| 14 32.00 3.6 285 ‘Phase  |AVG pH | MIN pH | MAX pH | ;
o 5. 7600 Yy 252 [ ] 47| a5 75 T
16 3300 35 403 i 5.0 4.3 6.2 F
T 13100:_7‘" 50/ 406 n 5.0| 4.4 5.8] !
0 18 3070 45 333 ; | ‘ 3
] 190 2170 4.3 325 Phase AVGC** MINC | MAXC |
120 2900 45 216 393 128 1685 ; B
21 3330 38 306 . 318 176 850 ;
22 76.40 40 sa7. T T T asol 232 es3
23 8360 47 29.1 ) 1 n
. 24 5080 a2 13s _ | _
|25 4060 a5 2641 —strenmﬁan_t'ér_sER‘pE F e A
. 26 3640 40 368 f"—"_c_:—_c;mducuvny ' S
P 27 3770 45 841 Con&l:—é{w_n;r;_r;fc_r*S"s‘érEQns* A T
} 28 2560 a3 574 CH3inpCi/ml | o T
| 29 3340 a4 544 "'H3 detection limit=1.2 pCi/ml I

(Collected 2/28/91-4/18/91)



PRELIMINARY UPPER THREE RUNS !!EEK WETLANDS WATER DATA

PHASE = ID H3 pH  Conductivity PHASE ID ' H3 | pH IConductivity
z 30 2630 45 1575 L 59|  22.80| 4.9 32.6
| 31 2950 50 1089 L 60| 17.60| 35 18.7
| 32 23.00 4.3 46.6 | 61 9.04 5.1 49.6
o 33 2040 45 237 I 62| 2180 5.3 28.3
| 34 2100 45 210 o 63 20.60. a8 18.5
0 35 2010 40 240 o 64,  16.40, 45, 318
W 3 1850 40 217, T 65/ 8170 45 20.9
W 37 1810 44 338 ] 66/  44.20) 4.1 22.0
| 38 2150 42 25.1 l 67| 22.30 4.1 25.0
| 39 2060 43| 307 ! o8| 126.00 42 213
T a0 2030 47 200 | 69]  18.40 45 16.8
L a1 1700 as 340 | 70 1830 45 254
[ 42;  15.80! 4.3 25.3, ; | 71 54.40 4.5 16.1
O 43 2430 40 307 O 72| 28.80 42, 230
| aa 2140 40 332 | 73| 18.20| a5 246
45 3180 39 39.2] | 74| 1120 45 4.8
| 46 1710 54 222 ! 75| 15.40 43| 318
| 47 1270 51 47 | 76 15.30 5.0 319
1 a8 1150 63 450 || 771 4660 55 155
| 49 34.70 54 367 o 78 8.82) a7l 593
1 50 3810 55 385 . 179 70 45 210
s 51 34.00 53 412 I | 80 5.35! 45 336
0 52 1880 a6 38 1 81 544 50 400
I T T T R T T I
1 54 2520 56 384 1 8 638 51 499
. ss 1150 54 sz 1 84 556 52 373 ]
T we s Twma T e es ar ssl ]
. s w20 so oz L 1 T Tes  ses 36 aoe
| 58 1330 54 61.7 ! 87 4.98, 53 46.5]

(Collected 2/28/91-4/18/91)




PRELIMINARY UPPER THREE RUNS CREEK WETLANDS WATER DATA

[PHASE | ID . H3 pH  [Conductivity PHASE ID H3 | pH |Conductivity
x 59 22.80: 4.9 32.6 l 88 6.08 5.4 419
| 60 17.60 asi 187 | 80| 467 as| 729
| 61 9.04 5.1! 49.6 | 90 6.19 5.0 53.2
| 62 2180 53 28.3 | 91 411 6.1 60.0
T 63 2080, 48 185 l 92| 503 5.0 365
i 64, 1640 45 318 | 93] 411 a2 237
| 65 8170 45 209 P 94:  33.90 5.0 34.6
T e6. 4420 a1 220] O 95|  16.80 a6 217
T e 2230 a1 250 | 96| 2020 46 29.2
I 68 126.00 42 213 l 97| 884 45 26.8
*'1 69 1840 45 168 r 98]  4.48 56/ 325
70 1830 45 254 , | | 99| 458 58] 517
|7 sas0 . a5 e || 100 669 5.6 22.8
UV T2 Tess0.  a2) 230, | 101 583 46 47.1
T s is20 | asl 248 ! 102]  7.04 ag| 247
| 740 1120, 45 418 t 103|  7.05 45 a26| °
l 75 15.40] 4.3 31.8 | 104  3.18 5.0 46.0
1 76 15300 50 319 ] 105|  12.00 5.0 39.6
| 77 4660 55 155 B 106 923 40 45.1
178 882 47 593 | 107 693 4.4 233
1 79 s7 a5 270, | | 108]  6.23 40| 366
| 80 53 45 336 | | 109, 7.89 49 405
1 81 sas 50 400 | | 110, 800! a3 264
L 82 543 41 219 | M. 775 49 34.0
83 638 51 4w INENE! 8.16, 54, 867
| & 556 52 373 I N3 627 54 835
| 8 664 a7 515 U 114 141000 43 248
I 8 595 36 496 0T 15 22600, a2 208]
l 87 498 53 46.5 116 207000 50 291}

(Collected 2,/28/91-4/18/91)




PRELIMINARY UPPER THREE RUNS !!EEK WETLANDS WATER DATA

PHASE | 1D | H3 pH  |Conductivity PHASE D H3 pH  |Conductivity
[ | 117 46.10 46 30.6 ! 146 6.15 46 26.2
[ | 118] 8340 4.4 21.1 | 147 6.35 4.1 27.5
I 119] 3470 4.4 30.3 | 148 6.59 5.0 20.0
1 1200 1320 a9l 617 l 149] 573 ag| 257
| 121 1270 50 398 i 150 5.41 35 216
T 122 927 46| 407 l 151 478 4.0 26.0
| 123, 549 57 247 n 152 497 50, 188
T T12a 70 44l 216 | 153)  6.02 5.0 38.1
U s s 45 395 ! 154|  24.00 46 266
126 531 51, 435 r 155 145.00 45| 851
| 127, 588 40! 445 : 156]  73.80 5.0 53.2
T 28 s2s a4 331 | 157 61.40 5.2 38.9
0 129 588 52 351 | 158 74.70, 57 58.4
| 130 578 46 281 1T iselas7 56 43.0
0 131 564 40, 244 ! 160, 317.00] 56/ 1685
. 132 473 49 303 i 161|  467.00 56 94.6
1 133 498 5.0! 61.9 | 162 4.68 5.7 21.3
1 i3 s210 s 61.1 I 163 8.75 55 28.9
| 135, 107.00. 55 63.8 ! 164, 168.00 6.0 71.0
| 136, 1790 a4 320 | | 165  25.30 52 507
O 137 6660 50  43.2 | 166/  5.38 5.0 34.3
| 138 511 57 372 | 167! 5.48/ 5.0 61.5
1 139 782 50 1100 « 168 6.02 56 36.0
S a0 4800 50 54.6 ! 169 5.41 5.3 57.4
1 141 783, 51 {5000 I 170 4.97 5.0 31.8
| 142 21000 45 130.0] I 171 5.20 6.0 18.2
| 143 641 50, 549 L 172 5.94] 50 18.3
114 sa0  se  s00 1| 173 se1 48 200
| 145 6.72 47 213 | 174) 373! 51, 180 N

(Collected 2/28/91-4/18/91)




PRELIMINARY UPPER THREE RUNS !REEK WETLANDS WATER DATA

PHASE = ID | H3 _ pH [Conductivity PHASE D | H3 | pH |Conductivity
| 175 4.03; 36 22.7 i 204) 7.7 4.8 26.5
I 1760 4.6 3.6 26.5 Il 205,  11.00 5.1 29.0
1 177 405 3.8 265 I 206]  78.80 s2] 261
| 178.  4.82 5.2 12.8 I 207  28.90 52| 217
T +i79 008, 75[ 1055 I 208]  31.00 50 180
T 180, 649 63] 424 I 209]  9.21 29| 253
I 181l 635 6.2 25.6 i 210 7.41 4.7 38.1
i 182, 845 62 816 I 21| 756 50, 275
Il 183 426 5.0 43.8| I 212 7.02 5.0 20.6
I 184 634 5.3 32.0 I 213] 632 55  a1d
W 185 481 50| 405 l 214 580 5.2 20.7
w186 1340 50[ 315! I 215] 662 a7 342
I 187 8.72 55 23.1] I 216 3.40! 6.0 76.2
o 188 614 55 325 o 217 5.21 54 458
I 189, 772 53 80 . |l 218 4.90! 47 286
"W %0 993 52 195 O 219 111 471 513
1 191 902 54 178 Lo 2200 13.20 4.91 30.2
0 192 942 52 206 o 221/ 14.80 48] 185
I 193 5.99 56 240 I 222, 928 a7 283
T 7 e ses 49 237 I 223 749 57, 431
0 195 850 47 230 T | 224 541 49 298
Ti T 1960 902 a7 22.8 N | 225, 990 43 30.4
I 197 668 51 275 I 2261 6.96 48 23.8
T Tie8 876 49l 320 I 227]  881] as| 317
I 199, 873 48 26.6 I 228] 897 48| 264
200 733 51 28.4| I 229 782 a7l 250
201 857 a7 212 i 230 982 a9 230
i 202 735 52 248 0| 231 781 52/ 291
I 203 753 s1 218 232 831 48 247

{Collected 2/28/91-4/18/91)



PRELIMINARY UPPER THREE RUN’EEK WETLANDS WATER DATA

|oHASE - ID ' H3 pH Conductivity PHASE ID H3 pH Conductivity
I 233 162 50, 268 I 262| 262 a6 360
Il 234 747 50, 287 I 263 359 4.9 23.2
I 235 660 52/ 346 M 264] 186 4.9 424
I 236 737 a9 21.1, i 265 2.55 4.8 59.2
T 0 237 702 49 234 i 266| 255 50 485
IR0 238, 861 50 274 i 267] 282 52 411
W 239 436 49 39.7 i 268 2.82 5.0 40.1
| 240 511 4.6 27.2 Il 269 2.72 5.2 40.4
I 241 620 45 285 i 270 1.99 5.2 28.1
0 2a2, 381, 51 324 i 2711 260 53l 438
I 243 604 a7 388
I 244 589 51 445 !
I 245 536 51 331 j ’
W 2a6 387 48 439 {
0w 247 253 50 450 ] §
W 248 389 51 403 : , .
w249 324 48 332 |
0T 250 a7a a8 228 B i |
W 251 ses 51 304 T 1
w22 201 56 s20 )
V H‘IH ] "255“ ' 179 5_8 N —6021 - E )
W esa 3or  s0 281 A
o 255 244 s 308 ]
w286 203 54 325 | ]
w257 179 54 467 o | [
o 258 762 a7 953 o S - ‘
w259 584 47 301 ) - }
w260 210 44 a5 N -
W 261 180 47 348 L B -

(Collected 2/28/91-4/18/91)




PRELIMINARY UPPER THREE RUNS !!EEK WETLANDS WATER DATA

Blank

Duplicate;

29

290 0021

3.41

‘Blanks and Dupﬁé—é‘{éé : !
1 , !
‘Duplicate |

Type {D H3f of No.: H3
Duplicate 272 756 203 753 1
Blank 273 0.156 ! g | !
Duplicate. 274, 265 208, 31
Duplicate] 275/ 638 210] 7.41!
Duplicate, 276,  6.97 226 6.96
Blank 277 0.009 ;
Duplicate, 278/ 108 230. 9.82° | | ’
Blank 279 0132 ‘Mw— S L | | L
Duplicate’ 280, 652 241 62 | B L
Duplicate 281 515 245 536 S T
Blank 282 0401 | | -
Duplicate 283 32 254, 3.01! | g
Blank 284 0242 | | 7
Blank 285 0328 N o o - -
Blank 286 0218 I ' -
Bank 287 283
Duplicate 288 -0.003 264 186 i i R
Blank 289 0424 ] - _

67

O S—

282

{Collected 2/28/91-4/18/91)




FILMED
8/18 /94







