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EXECUTIVE SUMMARY

Shallow water and soils along Upper Three Runs Creek (U'I_C) and associated wetlands
between SRS Road F and Cato Road were sampled for nonradioactive and radioactive
constituents. The samplingprogramis associated with risk evaluationsbeing performedfor
various regulatory documents in these areas of the SavannahRiver Site (SRS). WSRC
selected fifty samplingsites borderingthe Mixed Waste ManagementFacility (MWMF), F-
and H-Area Seepage Basins (FHSB), and the Sanitarylandfill (SL). The analytical results
from this study provided information on the water and soil quality in UTRC and its
associated wetlands.

This investig_rtioninvolved 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
theseperiods to incorporatehighand low water tableperiods. Samples were collected from
three sections along UTRC denoted as Phase I (MW), Phase II (FHSB) and Phase HI
(SL). One vil!3racoredsoil 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 radiumand strontium 90. Tritium levels exce_ed the Safe Drinking
Water Act Maximum ContaminantLevels (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.
Tritiumlevels exceeded the SDWA-MCLin 13% of the samplescollected from Phase II in
the Fall and in 7% of the samples collected from Phase 1I in the Spring. All samples
collected from Phase III contained tritiumat a concentrationless than the SDWA-MCL.
Gross alphalevels exceeded the SDWA-MCL in samples from all Phases in both the Spring
and Fall. The proposed SDWA-MCL for radium226 was exceeded in Phase I samples,
only. Sixteenpercent of thePhase I samplescollected duringthe Fall of 1991 exceeded the
SDWA-MCL for radium226. Analyticalresults for the Springof 1992 samplingevent did
not include radium226; instead, the sampleswere analyzed for total radium. Total radium
was detectedat a concentration which exceeded the SDWA-MCL (5 pCi/L) in 24% of the
Phase I samples and in 7% of thePhase H samples. The SDWA-MCL for strontium90 (8
pCi/L) was exceeded in both Phase I (28% of the Fall samples and 12% of the Spring
samples)and Phase II (20% of the Fall samples, only). Because of the high turbidityof 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 summaryof samples
which exceeded the SDWA-MCLs. A more conservative approachin 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-I). 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 locate_ within
_e study area and axe 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) ClosurePlan for the MWMF, which includedinstallation of a clay
cap, was approvedby the South CarolinaDepartmentof Healthand EnvironmentalControl
(SCDHEC) in 1987. Closure was completed in December 1990, and SCDHEC accepted the
closure certification in April 1991. (SAIC, 1992)

The Mixed Waste ManagementFacility (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 metaldisposal boxes, and radioactively
contaminated equipment. TheMWMF 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 flU operation is used at the landfill. Wastes
are placed in one of the foUowingfour 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 regulatedareas 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 decontaminationhad 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 Hydrogeology

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 thedocument Hydrogeological Characterization

4



of the Mixed Waste Management Facility (U), (SAIC, 1992). The three prominent
hydrogeologie 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 113(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, mieaeeous 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 confuting unit. The upper unit, Aquifer Unit lIB, 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 _ (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 1(_s to 10t (Bledsoe et al, 1990). The conf'ming 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 recompaetion. The Tertiary/Cretaceous boundary represented by the Confuting System
I-II (FAlenton 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 (EUenton Clay) instead of
the normal downward gradient found in natural hydraulic systems. Figure 1-4 indicates that
groundwater flow in Aquifer Unit HA (Congaree Aquifer) is northwest toward UTRC. Due
to downeutting of the UTRC into Aquifer Unit HA (Congaree Aquifer), a discharge area has
formed. As illustrated in Figure 1-5 a groundwater divide, exists in Aquifer Zone IXB_
(Bamwell/MeBean 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 _ (Water Table Aquifer) with flow occurring in the same general directions
towards UTRC and FMB.

Head differences across Confining Unit HA -IIB (Green Clay) and Confining Zone IIB_ -
I1132(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-HB (Green Clay) indicating a higher permeability. Subsurface data implies a
decrease in head differences across Confining Zone IIB_-IIB2 (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 Looneyet 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, 241AI71, 1291,3H, 2URa, SgSr, 9°Sr, 233_4U, and Z3SUare
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,
JH, _Ra, 89Sr,and 9°Srare above either the proposed or established drinking
water standard at one point or more along the H-Area FMC (FMB) seepHne.
2*_Cm,6°Co, ZuCs and UTCshave 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 SH 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 wer_ 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 fampling 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 HI - 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 I 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

13



Table 2.2. Analytical Parameters

ANALYTICAL PARAMETER WATER SOIL

Metals
Silver (Ag) X X
Aluminum (A1) X X
Arsenic (As) X X
Barium (Ba) X X
Cadmium (Cd) X X
Chromium (Or) X X
Iron (Fe) X X
Manganese (Mn) X X
Mercury (Fig) X X
Nickel (Ni) X X
Lead(Pb) x x
Selenium (Se) X X
Zinc (Zn) X X

lao.mae
Chloride X X
Nitrate X X
Sulfate X X
Alkalinity, Acidity X X
Total Hardness X

pH X
Conductivity X

Low Level Radionuelides
Gross Alpha X X
Gross (non-volatile)Beta X X
Americium-241 X X
Carbon- 14 X X
Gamma PHA X X
Tritium X X
Iodine-129 X X
Plutonium-238,239,240 X X
Radium (totaland 226) X X
Strontium-89,90 X X
Technetium-99 X X
Uranium-234,236,238 X X

GC/MS Volatile Organics X

14



"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 roundof samplingin October 1991, three soil samples were collected. One
soil sample was collected from each Phase. An approximatelythree meter long continuous
soil core was taken from Stations 161 in Phase I, Station206 in Phase H, and Station258
in Phase lII.

The sampling methods used by Haselow et al. (1990) were repeatedfor this study with slight
modifications. The soil cores were collected by first vibracoring a four inch diameter
aluminumtube down approximatelythree 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 outertube. After the innerthree inch tube was in place, it was capped
with a plumber's test plug and a vacuumwas 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 arid 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

m 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 tapeand shipped (priority overnigh0 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/QE 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 2.2. For
additionalQA/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 proceduresincluded scrubbing each sampling bucket
and rinsing it with tap water.

2.6 Summary of Analytical Methods

A summaryoftheanalyticalmethodsusedbyWSRC's subcontract
laboratoryinthisstudyarelistedinTable2.3.
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Table 2.3. Smnnmry 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:

l_dionuclide: 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
Iodine- 129 - -
Plutonium-238/239/240 -
Strontium-89/90 905.0 1 pCi/l
Technetium-99 HASL300 1 pCi/1
Americium-24J 907.0 2 pCi/l
Carbon-14 520-84-006 3 pCi/l
Cesium-137 901.0/Sm-709 1 pCi/l

Gamma Spec 901.1 25 pCi/1

The analytical methods applied by the laboratory, unless
otherwise requested, for all inorganic analyses are derived
from the USEPA Metho0_ for Chemical Analysis of Water and Waste.s
(USEPA 600-4-794320) and S!andards Methods for the Examination
of Water and Wastcwater. 16 ed. Methods for the analysis of
solid samples are derived from Test Methods for Evaluating Solid

(USEPA SW846).
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3.O RESULTS

3.1 Soil Sampling

Soil samples collected using vibracore technology were separated into a sand subsample and
a day 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
1IIcore, 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 em section and the sand sample was
taken from the 200-265 cm section. The clay component of the Phase 1TIcore 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 0.x_ney 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 B1 in Appendix B summarizes the analytical data
for the soil samples.

3.1.1 Radiological

Gross alpha exceeded the maximumbaseline 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 111Sanitary Landfill soil to a maximumof 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 lnorganics

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 MAXrMUM uNrrS
BASELINE VALUE

Metals:

Silver 1.80 pg/g
Aluminum 53,530.00 pg/g
Arsenic 15.20 /zg/g
Barium 77.40 pg/g
Cadmium 1.19, pg/g
Chromium 105.10 /zg/g
Mercury 0.89 /_g/g
Nickel 17.90 pg/g
Lead 16.67 pg/g
Selenium < 4.00 #g/g
Zinc 267.00 /_g/g

Miscellaneous:

Chloride 118.40 pg/g
Nitrate 44.40 #gig
Alkalinity N/A
Acidity N/A
GrossAlpha 20.0 pCi/g
Non-volatileBeta 23.0 pCi/g

Low Level
Radionuclldes:
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 pCi/g
Technetium-99 N/A

Uranium-234,238 4.70 pCi/g

'Looney et al. 1990
N/A No available background data
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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 BI0 for September/October 1991 data and Tables BII
through 1320 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 theoretically be used as a drinking
water supply. The revised MCLs listed for 1992 were also considered.

3.2.1 SeptemberOctober 1991

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 5 of 10 samples in Phase HI. 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 HI. 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.

3.2.1.2 Metals

The cadmium SDWA-MCL (0.005 ppm) and chromium SDWA-MCL (0.1 ppm) were
exceeded in only one sample of Phase I. Nickel proposed SDWA-MCL (0.1 ppm) was
exceeded in 1 of 25 samples in Phase I and 1 of 10 samples in Phase HI. 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 Oreanicsw

There was no significant organic contamination found in Phases II or HI samples. In Phase
I (MWMF), one sample contained 0.008 ppm 1,2 Dichloroethene, slightly above the
SDWA-MCL of 0.005 ppm.

3.2,1,4

The nitrate SDWA-MCL (10.0 ppm as NO3-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.

20



3.2.2 JanuaryFebruary 1992

3.2.2.1 Radioloeical

In Phase I (MWMF) watersamples,theSDWA-MCL fortritium(20,000pCi/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 III (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 radiologieal
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.

3.2.2.2 Metals

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

3.2.2.3

There was no significant organic contamination found in Phase I, H or III samples.

3.2.2.4 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 managementunits. The primarycontamination detectedwas
elevated levels of gross alpha and gross beta which is indicative of the presence of
radioactive elements. The grossalphalevels detectedin the clay layerswere higher than the
gross alpha levels detectedin the sandlayers suggestingthat contaminants are retainedmore
easily in the clay layers.

Thedataindicatesthat50% ofthesamplescollcotedfromthePhaseIIIareaintheFalland
only10% of thesamplescollectedfromthePhaseHI areain theSpringexceeded
SDWA-MCLs forgrossalpha.However,exceptforgrossalpha,thePhaseHI samples
appearnottobeimpacted.

The primarycontaminantsdetectedinthewatersamplesfromPhasesIandH werethe
followingradiologicalconstituents:tritium,grossalpha,radium226,totalradium,and
strontium90.TritiumlevelsexceededtheSDWA-MCL in72% oftheFallPhaseIsamples,
13% of the Fall Phase II samples, 88% of the SpringPhase I samples, and 7% of the Spring
Phase II samples. Tritium concentrationsare graphically presented (Figures 4-1 through 4-3)
for Phases I, 1I, and HI with a comparison to the SDWA-MCLof 20,000 pCi/L. The graphs
indicate that the same concentrationtrends 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 II1
with a comparison to the SDWAMCLconcentration of 15 pCi/L. There appears to be little
correlation between Spring and Fall sampling events.

Radium226wasdetectedatahighlevel(95pCi/l)atsite117intheFallPhaseI.Radium
226was detectedatalowerlevel(27to29pCi/l)atsites15,22and27intheFallPhase
Isamples.TotalradiumwasdetectedatthefollowingPhaseIsitesintheSpring:134,
137,142,156.Springconcentrationsrangedfrom6.8to11pCi/L.Itappearsthatthere
isno specifictrendtothedistributionofradiumcontamination.

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 4-3. PHASE III TRITIUM LEVELS
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FIGURE 4.5. PHASE II GROSS ALPHA LEVELS
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FIGURE4-6. PHASEIil GROSSALPHALEVELS
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APPENDIX A

SUMMARY OF ANALYTICAL DATA FOR QA/QC SAMPLF_,S



Table A1. Anal Results of the QAIQC 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 9/3/91 914/91 916191 9/9/91 9110/91
Matrix: Water Water Water Water Water Water Water

ANALYTE UNITS: REPORTING RESULTS:
....................."*....................."_'_"-'iLIMIT:._.:.'::*::._:.:.:-:-:::_..:_-:*:.:.:.:-::_::.:.>:-:-:-:.:-..._:-:_

•:, ...,.:........,.......,..,....•...,,......,........ ..... , ............. :::::::::::::::::::::::::::::::::::::::::::::::::

Acidity mg/L 0.50 300 810 400 0.5 u, 8.5 0.5 u, 8.5 0.50 u, 8. 0.5 u, 8.5
Chloride mg/L 5.00 5.0 u 5 u 5 u 5 u 5 u 5 u 5 u
Hardness mg/L 0.10 10.6 7.6 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u
Nitrate mg-N/L 0.10 4.4 0.11 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u

pH pH units 0.01 4.5 4.6 5
Sulfate mg/L 5.00 5.0 u 5 u 5.0 u 5 u 5 u 5 u 5 u i

Conductivity IUMHOS/cm 1 14.9 31.7 1.0 u 1 u 1 u 1 u 1 u

PHASE I1: 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

ANALYTE UNITS: REPORTING
• .:.:.:<.:.._,:.-...:..*.•.:<...:........:...:........:.... _:.:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:°_:_:.:_:_:_:_:_:.:_:_:_:_:_:•:_:_:_:_:_:.:_:_::.._:.:.._._._:-:.:-:<-._:¢:_'-._:.:.::.*::;%,._:°:.._,_:-.__ -:._

t_: ...._i_i_!_!_i_i_3_i_:_!_!_i_i_!_i_i_!_i_i_i_i_:_i_i_3i_i....._i_!_ii_ii:_ii_ii_i_i_..:..:1iiii_#...:_!_i1i_..`._iii_i_`_.1iiiLIM ITS:.•........:....,_`_._:_._•_`_:_::_:_::::_::::_::_:_:_:_:_:::_:`_:::_:::_:._:_::::::::_::_:::_:_:::::::::::::_:_:_:<_:_:_:_:_:_:¢_:_:_:<_:<_`_:_:_:_._:_:;_:_`_.:_:_*.:.:_.:.:

Acidity mg/L 0.50 9.5 68 30 "
Chloride mg/L 5.00 5 u 5 u 5 u
Hardness mg/L 0.10 0.10 u 9.6 23.4
Nitrate mg-N/L 0.10 0.10 u 0.1 0.14

pH pH units 0.01 5.4 4.8
Sulfate mg/L 5.00 5 u 5 u 5 u

Conductivity UMHOS/cm 1 1 u 40.2 24.7

PHASE II1" SANITARY LANDFILL

Sample Blank 254 254D Blank
Date Collected: 9117/91 9/24/91 9/24/91 9/24/91

M atrix Water Water Water Water

ANALY'I'E UNITS: REPORTING

i_.:i_i_i.iii:,.iIK_,I]IIiiiiiiiiiiiiiiiiii'iii:ii:i:i:i:i:i:i:i:i:i:i:i:i:i:i:i:i:i:ii:i:i........................................::::::::::::::::::::::::::::::::::::::::::::i__'...... _ii_i ii;iiiii!i_iili_iii_iliiiiiiiiiiiii}iiiilii!iiii!iiiiiiii__iiiil_iii_i_ililililiiii_:ii_i!ii_!iiii!i:,_ii!iii!ili!_iiiiiii:_iiii_i_iiLIMITS:
Acidity mg/L 0.50 7.5,8.0 48 1OO 0.5 U
Chloride mg/L 5.00 5 u 5.3 5 5 u
Hardness mg/L 0.10 0.10 u 6.4 8 O. 10 u
Nip,ate mg-N/L 0.10 0.10 u 0.29 0.12 0.10 u

pH pH units 0.01 4.8 4.8

Sulfate mg/L 5.00 5 u 5 u 5 u 5 u
r'.nrtdt_c_tivitv UMHOS/cm 1 1 u 24.6 29.3 1 u



PHASE I. MIXED WASTE MANAGEMENT

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 9110191

........

Matrix: Water Water Water Water Water Water Water
ANALYTE UNITS: REPORTING RESULTS:

Silver ug/L 10 10 u 10.0 u 10 u 10 u 10 u 10 u 10 u
Aluminum ug/L 200 14000 19800 200 u 200 u 200 u 200 u 200 u
Arsenic ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u
Barium ug/L 200 200 u 230 200 u 200 u 200 u 200 u 200 u......

Cadmium ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u
Chromium ug/L 10 42.1 43.5 10 u 10 u 10 u 10 u 10 u

Copper ug/L 25 .... 25 u 27 25 u 25 u 25 u 25 u 25 u
Iron ug/L 100 14700 19800 100 u 100 u 100 u 100 u 100 u
Mercury ug/L 0.2 0.20 u 1 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u

Manganese ug/L 15 75.6 95.2 15 u 15 u 15 u 15 u 15 u
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 40 u 40 u 40 u 40 u 40 u......

,Lead ug/L 3 51 60 3 u 3 u 3 u 3 u 3 u,,.

Selenium ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u
Zinc ug/L 20 46.1 50.6 20 u 20 u 20 u 20 u 20 u

!
,,,

PHASE I1: F- AND H-AREA SEEPAGE BASINS
....

Sample Blank Blank
! ..... Date Collected: "' 9113/91 9117/91 ,,,.

Matrix: Water Water
ANALYTE UNITS: REPORTING
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: _:$._ _:._,_:.<:_:._.%__::_.::_._::_

Silver ug/L 10 10 u 10 u
Aluminum ug/L 200 200 u 200 u
Arsenic ug/L 10 10 u 10 u

Barium I ug/L 200 200 u 200 u
!Cadmium Jug/L 5 5 u 5 u
Chromium ug/L 10 10 u 10 u

Copper ug/L 25 25 u 25 u
Iron ug/L 100 100 u 100 u

iMercury ug/L 0.2 0.2 u 0.2 u.......

Manganese ug/L 15 15 u 15 u
_;odiurn ug/L 5000 50'00 u 5000 u
Nickel ug/L 40 40 u 40 u
Lead ug/L 3 3 u 3 u
Selenium ug/L 5 5 u 5 u .....

Zinc ug/L 20 20 u 20 u



PHASE I. MIXED WASTE MANAGEMENT

Sample No: " 15TB 15 Blank Blank Blank Blank Blank .... Blank
.... Date Collected: 9/11/91 9/11/91 9/4/91 9/(_/91 9/6/91 10/10/91 9/9/91 9120191, , , , ,

Matrix: Water Water Water Water Water Water Water Water
ANALYTE: UNITS: LIMIT:

::::::::::::::::::::::::::::::::::::::::::::::_..._:.:,... :_...<<._. _. ..

Chloromethane !ug/L ....... 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
Bromomathane ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u 1'0 u 10 u....

Vinyl Chloride iug/L 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u.........

Chloroethane !ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u

MethYlene Chloride ug/L 5 7 B 5 B 6 B 6 B 12 B 8 B 13 B 6 B
Acetone lug/L 10 25 120 14 14 B 9 JB 7 JB 9 J 4 JB
Carbon disuifide :ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u..... •

1,1-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u...........

1,1-Dichloroethane !ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u.............

1,2-Dichloroethane (total) iug/I. . .. 5 5 u 36 5 u 5 u 5 u 5 u 5 u 5 u
Chloroform ug/L 5 5 u 5 u 5 u 5 u 3 J 5 u 2 J 5 u

1,2-Dichloroethane ,ug/l_ 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u
2-Butanone ug/L 10 10 u 36 'i 0 u 10 u 10 u 10 u 10 u 10 u..........

1,1,1-Trichloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u, ,

Carbon Tetrachloride ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u.........

Vinyl Acetate ug/L 10 10 u 10 u 10 u lO'u 10 u 10 u 10 u 10 u........... _ ,

Bromodichloromethane ug/L 5 5 u 5 u 5 u 5 u 5 u- 5 u 5 u 5 u

1,2-Dichloropropane ug/L 5 5 u 5 u .... 5 u 5 u 5 u 5'u 5 u 5 u
cis-l,3-Dichloropropane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u. . , ,

Trichloroethene ug/L .... 5 5 u 12 5 u 5 u 5 u 5 u 5 u 5 u
Dibromochloromethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u........

1,1,2-Trichloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u.... , , ,

Benzene ug/L 5 5 u 5 u 5. u 5 u 5 u 5 u 5 u 5 u
Trans.-1,3.-Dichl0ropropnene ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u
Bromoform ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

4-Methyl-2_-pentano.ne .... ,ug/L 10 i0 u 10 u .... 10 u 10....u 10 u 10 u 10 u 10 u............

2-Hexanone ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u...........

Tetrachloroethane ug/L 5 5 u 5 u 5 u 5 u 5..u. 5 u 5 u.... 5 u

1,1,2,2-Tetrachloroethane ug/L .... 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u....
Toluene ug/L 5 5 u 2 J 5 u 5 u 2 J 5 u 5 u 5 u ,,

Chiorobenzene ,ug/L ..... 5 5 u 5 u 5 u 5 u 5"u 5 u 5 u 5 u, ,

Ethylbenzene ug/L 5 5 u 5 u 5 u 5 u 5 u . ..5u ..... 5 u 5 u
Styrene ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

Xylene(total) ug/L 5 5u 5u. 5u 5u 5u ..... .5u . . 5u 5u ....

u' I_ELOW DE':I'ECTION LIMIT

.... i



PHASE I. MIXED WASTE MANAGEMENT FAC .ITY

Sample No: 118 118D,

Date Collected: 9/6/91 9/24/91
Matrix: Water Water

ANALYTE: UNITS: LIMIT:

Chloromethane ug/L 10 10 u 10 u
Bromomethane ug/L 10 10 u 10 um

Vinyl Chloride ug/L 10 10 u 10 u
Chloroethane =ug/L 10 10 u 10 u

Methylene Chloride ug/L 5 4 JB 4 JB
Acetone iug/L 10 27 B 4 JB
Carbon disulfide ug/L 5 5 u 5 u ....

1,1-Dichloroethane ug/L 5 5 u 5 u

1,1-Dichloroethane ug/L 5 5 u 5 u
1.2-Dichloroethane (total) ug/L 5 5 u 5 u
Chloroform ug/L 5 5 u 5 u
1,2-Dichloroethane ug/L 5 5 u 5 u
2-Butanone ug/L 10 74 10 u
1,1,1 -Trichloroethane ug/L 5 5 u 5 u......

Carbon Tetrachloride ug/L 5 5 u 5 u

Vinyl Acetate ug/L 10 10 u 10 u
Bromodichloromethane ug/L 5 5 u 5 u "

1,2-Dichloropropane ug/L 5 5 u 5 u
cis-l,3-Dichloropropane ug/L 5 5 u 5 u
Trichloroethene ug/L 5 5 u 5 u
Dibromochloromethane ug/L 5 5 u 5 u,,.

1,1,2-Trichloroethane ug/L 5 5 u 5 u
Benzene ug/L 5 5 u 5 u,.,

Trans-1,3-Dichloropropnene ug/L 5 5 u 5 u
Bromoform _ ug/L 5 5 u 5 u

4-Methyl-2-pentanone ug/L 10 10 u 10 u
2-Hexanone lug/L 10 10 u 10 u
Tetrachloroethane ug/L 5 5 u 5 u .

1,1,2,2-Tetrachloroethane ug/L 5 5 u 5 u

Toluene !ug/L 5 5 u 5 u
Chlorobenzene ug/L 5 5 u 5 u

Ethylbenzene ug/L .. 5 5 u 5 u
Styrene ug/L 5 5 u 5 u
Xylene (total) ug/L 5 5 u 5 u

u BELOW DETECTION LIMIT

....



,, dh
F

TRIP BLANK AND-DUPLICATE ANALYSIS i J I I I .,
PHASE I1: F- AND H-AREA SEEPAGE BASINS

Sample No: Blank Blank 205 205D
Date Collected: 9113/91 9118/91 9113/91 9/24/91_.,

Matrix: Water Water Water Water
ANALYTE: UNITS: LIMIT:

:. . _:_:_:_:_.:_`<`:_:_:_:_:_:_._:_:..:_:_:_:;_:_:..:_:_:._._:_x`_:_.:_:_.._:_._.__$':'.':'$_::__$_:_3_$_ @-'_-'_

Chloromethane ug/L 10 10 u 10 u 10 u 10 u,,,

Bromomethane ug/L 10 10 u 10 u 10 u 10 u

Vinyl Chloride ug/L 10 10 u 10 u 10 u 10 u
Chloroethane ug/L 10 10 u 10 u 10 u 10 u

Methylene Chloride ug/L 5 5 B 32 B 3 JB 5 JB ....
Acetone ug/L 10 3 J 29 B 10 u 5 JB
(_arbon disulfide ug/L 5 5 u 5 u 5 u 5 u
1,1-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u
1,1-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u ...........

1,2-Dichloroethane (total) ug/L 5 5 u 5 u 5 u 5 u
Chloroform ug/L 5 5 u 5 u 5 u 5 u
1,2-Dichloroethane ,ug/l_ 5 5 u 5 u 5 u 5 u,,

2-Butanone ug/L 10 10 u 10 u 10 u 10 u
1,1,1-Trichloroethane iug/L 5 5 u 5 u 5 u 5 u
Carbon Tetrachloride !ug/L 5 5 u 5 u 5 u 5 u
Vinyl Acetate ;ug/L 10 10 u 10 u 10 u " 1() u -
Bromodichloromethane ug/L 5 5 u 5 u 5 u 5 u

1..,2-Dichloropropane ug/L 5 .... 5 u 5 u 5 u 5 u
cis-l,3-Dichloropropane ug/i_ 5 5 u 5 u 5 u 5 u
Trichloroethene ug/L 5 5 u 5 u 5 u 5 u
D'ibromochloromethane ug/L 5 5 u 5 u 5 u 5 u
1,1,2-Trichloroethane ug/L 5 5 u 5 u 5 u 5 u
B-enzene iug/L 5 5 u 5 u 5 u 5 u
_:rans-l,3-Dichloropropnene ug/L 5 5 u 5 u 5 u 5 u
Bromoform ug/L 5 5 u 5 u 5 u 5 u
4-Methyl-2-pentanone ug/L 10 10 u 10 u 10 u 10 u
2-Hexanone ug/L 10 10 u 10 u 10 u 10 u ,,

Tetrachloroethane ug/l_ 5 5 u 5 u 5 u 5 u
1,1,2°2-Tetrachloroethane ug/L 5 5 u 5 u 5 u 5 u
Toluene ug/L 5 5 u 5 u 3 5 u
Chlorobenzene ug/L 5 5 u 5 u 5 u 5 u
Ethylbenzene ug/L 5 5 u 5 u 5 u 5 u
Styrene ug/L 5 5 u 5 u 5 u 5 u

Xylene (total) ug/L 5 5 u 5 u 5 u 5 u

,.u BELOW DETECTION LIMIT t



TRIP BLANK AND DUPLICATE ANALYSIS l l
PHASE II1: SANITARY LANDFILL

.... , .... j

... Sample No: I Blank 254 254D Blank
Date Collected: 9118/91 9117/91 9/24/91 9124/91
Matrix: Water Water Water Water ,i,,,

ANALYTE: UNITS: 'LIMIT:

=====================================================================================================================================_

Chloromethane ug/L 10 10 u 10 u 10 u 10 u

Bromomethane ug/L 10 10 u 10 u 10 u 10 u

Vinyl Chloride ug/L 10 10 u 10 u 10 u 10 u ...
Chloroethane ug/L 10 10 u 10 u 10 u 10 u

Methylene Chloride ug/L 5 5 u 4 JB 4 JB 12 B
Acetone ug/L 10 10 u 10 u 16 B 4 JB
(_arbon disulfide ug/L ...... 5 5 u 5 u 5 u 5 u
1,1-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u
1,1-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u
1,2-Dichloroethane (total) ug/L 5 5 u 5 u 5 u 5 u.,

(_'hloroform ug/L 5 5 u 5 u 5 u 3 J
1,2-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u
2-Butanone ug/L 10 10 u 10 u 10 u 10 u.....

1,1,1-Trichloroethane ug/L 5 5 u 5 u 5 u 5 u
Carbon Tetrachloride ug/L 5 5 u 5 u 5 u 5 u ,,

Vinyl Acetate ug/L 10 10 u 10 u 10 u 10 u
Bromodichloromethane ug/L 5 5 u 5 u 5 u 5 u
1,2-Dichloropropane ug/L 5 5 u 5 u 5 u 5 u,,

cis-l,3-Dichloropropane ug/L 5 5 u 5 u 5 u 5 u , ,

Trichloroethene ug/L 5 5 u 5 u 5 u 5 u
Dibromochloromethane ug/L 5 5 u 5 u 5 u 5 u
1,1,2-Trichloroethane ug/L 5 5 u 5 u 5 u 5 u

Benzene ug/l_.... 5 5 u 5 u 5 u 5 u
Trans-l,3-Dichloropropnene ug/L 5 5 u 5 u 5 u 5 u ,,,

13romoform ug/L 5 5 u 5 u 5 u 5 u....

4-Methyl-2-pentanone ug/L 10 10 u 10 u 10 u 10 u,,.

2-Hexanone ug/L 10 10 u 10 u 10 u 10 u .,,

Tetrachloroethane ug/L 5 5 u 5 u 5 u 5 u
1,1,2,2-Tetrachloroethane ug/L 5 5 u 5 u 5 u 5 u ,,

.Toluene ug/L 5 5 u 5 u 20 5 u....

Chlorobenzene ug/L. 5 5 u 5 u 5 u 5 u
Ethyibenzene ..... ug/L 5 5 u 5 u 5 u 5 u
Styrene ug/L 5 5 u 5 u 5 u 5 u,,,

Xylene (total) iug/L 5 5 u 5 u 5 u 5 u

u BELOW DETECTION LIMIT ,, .



_" PHASE I. MIXED WASTE MANAGEMENT FR:ILITY -7
Sample No: Blank Blank Blank 155 155D Blank
Date Collected: 1124/92 1127/92 1/28/92 1/29/92 1/29/92 1129/92
Matrix: Water Water Water Water Water Water

ANALYTE UNITS: REPORTING RESULTS:
=:,'_-_;'_"_:,"$".._._':;._._::::_::$:_::%:$.:::.':_.'-::_-i$._::::::::::::::::::::::::::._::::i$.::_¢::._--_:_.,,.?.:_-,"_'_'_:._:::_:-.:::_:::.:::-..::'<._::._:_
!; _ .:., ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

Silver lug/L 10 10 u 10 u 10 u 10 u 10 u 10 u
Aluminum 'ug/L 200 200 u 200 u 200 u 200 u 200 u 200 u
Arsenic ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u
8a_rium ug/L 200 200 u 200 u 200 u 200 u 200 u 200 u
Cadmium ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u
Chromium ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u

Copper ug/L 25 25 u 25 u 25 u 25 u 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 .20 u .20 u .20 u .20 u
Manganese ug/L 15 15 u 15 u 15 u 44.9 50.8 15 u
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 3 u 3 u 3 u 3 u 3 u 3 u
Selenium ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u
Zinc ug/L 20 20 u 20 u 20 u 28.5 20.7 20 u

PHASE I1: F- AND H AREA SEEPAGE BASINSIll

Sample Blank Blank 230 230D Blank
Date Collected: 2110/92 2/12/92 2120/92 2120/92 2/20/92
iMatrix: Water Water Water Water Water

ANALYTE UNITS: REPORTING RESULTS

_:_:_```_``_:_:_:_;:_;_:`_:_:_===============================================================================:::'_::i_ ......_`_!i!i_j_!_i;_i!i_i_;_i_!ii!_i_iiii_ii_ii_;_ii_i_ii_ii_i!i_iiii;!_iiii!_!i;;i_i_!__::_:iii_i_!;iiii!ii_iiii_iiii!ii_!ii:ii_ii:_::_"ii!;ii;_:!;!!iElM IT:
Silver ug/L 10 10 u 10 u 10 u 10 u 10 u
Aluminum ug/L 200 200 u 200 u 200 u 200 u 200 u

IArsenic ug/L 10 10 u 10 u 10 u 10 u 10 u
Barium ug/L 200 200 u 200 u 200 u 200 u 200 u
Cadmium ug/L 5 5 u 5 u 5 u 5 _ 5 u
Chromium ug/L 10 10 u 10 u 10 u 10 u 10 u

Copper ug/L 25 25 u 25 u 25 u 28.7 25 u
Iron ug/L 100 100 u 100 u 794 194 100 u

Mercury ug/l_ 0.2 .20 u .20 u .20 u .20 u .20 u
Manganese ug/L 15 15 u 15 u 22.7 24.8 15 u
Sodium ug/L 5000 5000 u 5000 u 5000 u 5000 u 5000 u

Nickel lug/I- 40 40 u 40 u 40 u 40 u 40 u
Lead ug/L 3 3 u 3 u 3 u 3 u 3 u
Selenium ug/l_ 5 5 u 5 u 5 u 5 u 5 u
Zinc ug/L 20 20 u 20 u 36.2 71.4 20 u



PHASE II1: SANITARY LANDFILL _I

Sample I Blank 269 269D Blank
Date Collected: 2/24192 2/25/92 2/25/92 2/25/92
Matrix: Water Water Water Water

ANALYTE UNITS: REPORTING RESULTS

Silver ug/L 10 10 u 10 u 10 u 10 u
Aluminum ug/L 200 200 u 200 u 200 u 200 u
Arsenic ug/L 10 10 u 10 u 10 u 10 u

Barium ug/L 200 200 u 200 u 200 u 200 u
Cadmium ug/L 5 5 u 5 u 5 u 5 u

Chromium ug/L 10 10 u 10 u 10 u 10 u
Copper ug/L 25 25 u 25 u 25 u 25 u
Iron ug/L 100 100 u 115 102 100 u
Mercury ug/L 0.2 0.20 u 0.20 u 0.20 u 0.20 u
Manganese ug/L 15 15 u 96.5 88.5 15 u
Sodium ug/L 5000 5000 u 5000 u 5000 u 5000 u

el ug/1. 40 40 u 40 u 40 u 40 u
ug/L 3 3 u 3 u 3 u 3 u

Selenium ug/L 5 5 u 5 u 5 u 5 u
Zinc ug/L 20 20 u 103 52.1 20 u

u BELOW DETECTION LIMIT



• I r r
PHASE I. MIXED WASTE MANAGEMENT FACIUTY

..... n

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 UNITS: REPORTING RESULTS: .....
:;P,__:_ :_.:'.;_.:2:_'y_!<:_:.'_::_.::::::::_._::_-'.::_._:_::_ _.::_ _ _:_:_:__ _:_ _"
-| l_!l_i:lBi_,_;i_31tl] _.:_'$:_::_:`.._._:_:_.`:_:._:_::_:::_:.:_:_.`_<_:_:_:_:??_:_: ::<_.__............... _:_:_::.:__:,__::::::_.-._::_-:,_ ::_:::_:: :_-':_ LIMIT:
Acidity mg/L 2.00 10.00 10.50 11.00 10.00 10.00 2 u
Chloride mg/L 5.00 5 u 5 u 5 u 5 u 5 u 5 u
Hardness mg/L 1.00 1 u 1 u 1 u 8.00 7.00 1 u
Nitrate mo-N/L 0.10 .10 u 0.10 u 0.10 u 4.60 4.70 0.10 u.. ,

pH pH units 0.01 4.90 5.20,,

Sulfate mg/L 5.00 5 u 5 u 5 u 5 u 5 u 5 u

Conductivity UMHOS/cm 1 1 u 1 u 1 u 55.20 50.20 1 u

PHASE I1: F- AND H-AREA SEEPAGE BASINS

iSample Blank Blank 230 230D Blank
Date Collected: 2110/92 2112/92 2/20/92 2/20/92 2/20/92
Matd x Water Water Water Water Water

'ANALYTE UNITS: REPORTING

__:!_ii_i_iii_ii_!i_ii_iiii_iiiii_ii_ii__i 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 0.25 u
Hardness mg/L 1.00 1.0 u 1 u 9.5 8.5 1 u

Nitrate mg-N/L 0.05 0.050 u 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 2.5 u
Conductivity UMHOS/cm 1 1 u 1 u 12.6 12.8 1 u

PHASE II1: SANITARY LANDFILL

Sample Blank 269 2690 Blank
Date Collected: 2/24/92 2/25/92 2/25/92 2/25/92

,

Matrix Water Water Water Water

ANALY'i'E UNITS: REPORTING

;[__|_i::::::iii!_!?:._::ii_!ii_!i_:.:!::i_i_iii__:_ii!._..._...%i_:i!_ii_i!_!_!_%_i#_ii_._i_!_!_i_._!_._!!!_!_#...:1i_i_:.....%LIM ITS::.:,;....s-.-.......,.*._..:.,.-;.:.:5-.,..;.:-x_...-.-.-.- ,:-,'..:_,>:.:.:.'-:..:-:.:-:,,• ":.:-";¢-;-:,:.:,;--:-:,:_-:,.:.:-• -, _--;, .:, .:,_+ :_,:,;-;_,:.:-:,:-:.:.:,:.-._:4.:-.:.._;;.,_:*:.:.:_-:.'-:_,:,;

Acidity mg/L 2.00 2.5, 8.0 12 8 2.5, 8

Chloride mg/L 0.25 0.25 u 2 1.9 0.25 u
Hardness mg/L 1.00 1 u 6 6.5 1 u....

Nitrate mg-N/L 0.10 0.10 u 0.65 0.61 0.10 u
pH pH units 0.01 5.3 5.4
Sulfate mg/L 2.50 2.5 u 6.2 6.6 2.5 u
Conductivity _UMHOS/cm , 1 1 u 24.7 26.1 1 u J



TRIP _PJ_ANKAND DUPUCATE ANALYSIS [ T
PHASE I, MIXED WASTE MANAGEMENT FACILITY

iSample No: Blank Bank Blank 155 155D Blank
Date Collected: 1124/92 1127/92 1/28/92 1/29/92 1/29/92 1/29/92
Matrix: Water Water Water Water Water Water

ANALYTE: UNITS: LIMIT:
• . . "_:'_; _,.S-::-/.'.?.:.:+_._:<<.-_-:.:o:.:.:.:..,-:.:.:.:<.:_.:.:_::

Chloromethane ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u
Bromomethane ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u

Vinyl Chloride ug/1. 10 10 u 10 u 10 u 10 u 10 u 10 u
Chloroethane ug/i. 10 10 u 10 u 10 u 10 u 10 u 10 u

Methylene Chloride ug/L 5 5 26 B 25 B 5 u 4 J 5
Acetone ug/L 10 10 u 10 u 10 u 6 J 8 J 10 u
Carbon disulfide ug/L 5 5 u 5 u 5 u _ 5 u 5 u 5 u

1,1-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u
1,1-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u
1,2-Dichloroethane (total) ug/L 5 5 u 5 u , 5 u 5 u 5 u 5 u
Chloroform ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u
1,2-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u
2-Butanone ug/L 10 10 u 10 u 10 u 12 18 10 u

1,1,1-Trichloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u
Carbon Tetrachloride ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u

Vinyl Acetate ug/L 10 10 u 10 u 10 u 10 u 10 _ 10 u
Bromodichloromethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u ,,

1,2-Dichloropropane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u
cis-1,3-Dichloropropane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u
Trichloroethene ug/L 5 5 u 5 u 5 u 10 9 5 u
Dibromochloromethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u

1,1,2-Trichloroethane ug/I. 5 5 u 5 u 5 u 5 u 5 u 5 u
Benzene ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u

Trans-1,3-Dichloropropnene ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u
Bromoform ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u

4-Methyl-2-pentanone ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u -
2-Hexanone ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u
Tetrachloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u " ,

1,1,2,2-Tetrachloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u
Toluene ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u
Chlorobenzene ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u

Ethylbenzene ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u
Styrene ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u
Xylene (total) ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u

I
u BELOW DETECTION LIMIT t



TRIP'BLANK AN[r' )UPLICATE ANALYSIS I I ! -"
PHASE I1: F- AND H-AREA SEEPAGE BASINS

Sample No: I Blank Blank 230 230D Bl_k
Date Collected: 2110/92 2112/92 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 10 u 10 u 10 u....

Bromomethane ug./L 10 10 u 10 u 10 u 10 u 10 u
Vinyl Chloride ug/L 10 10 u 10 u 10 u 10 u 10 u

iChloroethane ug/L 10 10 u 10 u 10 u 10 u 10 u
..Methylene Chloride ug/L. 5 5 u 3 J 8 B 7 B 8 B
Acetone ug/L 10 10 u 10 u 4 JB 6 JB 10 B
Carbon disulfide ug/L 5 5 u 5 u 5 u 5 u 5 u,,,

1,1-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u.....

1,1-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u
1,2-Dichloroethane (total) ug/L 5 5 u 5 u 5 u 5 u 5 u
Chloroform ug/L 5 5 u 5 u 5 u 5 u 5 u

1,2-Dichioroethane ug/L 5 5 u 5 u 5 u 5 u 5 u
2-Butanone ug/L 10 10 u 10 u 10 u 10 u 10 u
1,1,1-Trichloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u
Carbon Tetrachloride ug/I. 5 5 u 5 u 5 u 5 u 5 u

Vinyl Acetate ug/L 10 10 u 10 u 10 u 10 u 10 u
Bromodichloromethane ug/L 5 5 u 5 u 5 u 5 u 5 u
1,2-Dichloropropane ug/L 5 5 u 5 u 5 u 5 u 5 u
cis-l,3-Dichloropropane ug/L 5 5 u 5 u 5 u 5 u 5 u
Trichloroethene ug/L 5 5 u 5 u 5 u 5 u 5 u
Dibromochloromethane ug/L 5 5 u 5 u 5 u 5 u 5 u
1,1,2-Trichloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u
_nzene ug/L 5 5 u 5 u 5 u 5 u 5 u

Trans-l,3-Dichloropropnene ug/L 5 5 u 5 u 5 u 5 u 5 u
Bromcform ug/L 5 5 u 5 u 5 u 5 u 5 u

4-Methylo2-pentanone ug/L 10 10 u 10 u 10 u 10 u 10 u
2-Hexanone ug/L 10 10 u 10 u 10 u 10 u 10 u....

Tetrachloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u ,,

i '1,2,2-Tetrachloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u

Toluene ug/L 5 5 u 5 u 5 u 5 u 5 u ..
Chlorobenzene ug/L 5 5 u 5 u 5 u 5 u 5 u.....

Ethylbenzene ug/L 5 5 u 5 u 5 u 5 u 5 u
IStyrene ug/L 5 5 u 5 u 5 u 5 u 5 u
Xylene (total) ug/L 5 5 u 5 u 5 u 5 u 5 u

, u BELOW DETECTION LIMIT 1 ...



-T.,P .. T T
PHASE IIh SANITARY LANDRLL ........

Sample No: 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: LIMIT:

__t_i_i___.._:.,,_:_:_,%.,,;_:,_:_.:_._,%_:_.\_._>_,_'-'<,'._'._,_:__=_:_'.'-'-,'. >:..'.:_::_.; ";&<_..:_x_:-:'._:_,_.'_<_:'.:5<_x_,_;_,,_,.._'-:.: _____% __ _ _ _ _'_ i

Chloromethane ug/L 10 10 u 10 u 10 u 10 u
Bromomethane ug/L 10 10 u 10 u 10 u 10 u
Vinyl Chlodde ug/L 10 ! 0 u 10 u 10 u 10 u
Chloroethane ug/L 10 10 u 10 u 10 u 10 u

Methylene Chloride ug/L 5 8 B 5 u 5 u 6
Acetone ug/L 10 28 B 10 u 10 u 28 B ......
Carbon disulfide ug/L 5 5 u 5 u 5 u 5 u
1,1-Dichloroethane iug/L 5 5 u 5 u 5 u 5 u....

1,1-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u
1,2-Dichloroethane (total) ug/L 5 5 u 5 u 5 u 5 u
Chloroform ug/L 5 5 u 5 u 5 u 3 JB
1,2-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u
2-Butanone ug/L 10 10 u 10 u 10 u 10 u
1,1,1-Trichloroethane ug/L 5 5 u 5 u 5 u 5 u

_Carbon Tetrachloride iug/L 5 5 u 5 u 5 u 5 u

Vinyl Acetate ug/L 10 10 u 10 u 10 u 10 u "
Bromodichloromethane ug/L 5 5 u 5 u 5 u 5 u
1,2-Dichloropropane ug/L 5 5 u 5 u 5 u 5 u
cis-l,3-Dichloropropane ug/L 5 5 u 5 u 5 u 5 u

Trichloroethene iug/L 5 5 u 5 u 5 u 5 u
Dibromochloromethane jug/L 5 5 u 5 u 5 u 5 u ....
1,1,2-Trichloroethane 'ug/L 5 5 u 5 u 5 u 5 u

Benzene !ug/L 5 5 u 5 u 5 u 5 u
Trans-1,3-Dichloropropnene !ug/L 1 5 5 u 5 u 5 u 5 u
Bromoform ug/L 5 5 u 5 u 5 u 5 u
4-Methyl-2-pentanone ug/L 10 10 u 10 u 10 u 10 u
2-Hexanone ug/L 10 10 u 10 u 10 u 10 u
Tetrachloroethane ug/L 5 5 u 5 u 5 u 5 u
1,1.2,2-Tetrachloroethane ug/L 5 5 u 5 u 5 u 5 u

lToluene ug/L 5 5 u 5 u 5 u 5 u t
Chlorobenzene ug/L 5 5 u 5 u 5 u 5 u

Ethylbenzene ug/L 5 5 u .... 5 u 5 u 5 u
Styrene ug/L 5 5 u 5 u 5 u 5 u
Xylene (total) _ug/L 5 5 u 5 u 5 u 5 u

u BELOW DETECTION LIMIT



TABLE A1. ANALYTICAL RESULTS OF QA/QC SAMPLES

PHASE I: MIXED WASTE MANAGEMENT FACILITY

SITE NO: 156 166 dup
COLLECTION DATE: 1-29-92 1-29-92

MATRIX: WATER WATER
i

UMIT OF

ANALYTE UNITS: DETECTION:

Gross Alpha pCi/1 2 pCi/l 7.4 + 2.7 5.7 :I: 2.3
Gross Beta pCi/i 2 pCi/1 14:1: 2 11 + 2

Tritium pCi/I 460pCi/I 108000 :!: 1000 104000 _: 1000
!pdine-129 pCi/1 25pCi/_ 0 ± 12 0 + 13

Plutonium-238 pCi/1 0.5pCi/I 0.0 + 0.4 0.0 + 0.5
Plutonium-239124 pCi/I 0.5 pCi/I 0.0 + 0.4 0.0 + 0.5
Strontium-90 pCi/! --pCi/I 0.0 + 1.6 0.0 + 1.5

Strontiurn-89 pCi/1 --pCi/1 0.0 + 1.6 0.0 + 1.5
Technetiu,rn-99 pCi/! --pCi/I 10 :!: 3 7.8 + 3.8"

Carbon-14 pCi/I 0.5 pCi/l 7 + 22 7:1: 12

Redium_ total pCi/I 1 pCi_l 0.9 + 1.4 2.2 + 1.2
Uranium-234 pCi/I 0.4pCi/! 0.2 + 0.6 0.0 :!: 0.4
Uranium-235 pCi/1 0.4pCi/1 0.0:1: 0.4 0.0 + 0.3

Uranium-238 pCi/l 0.4pCi/I 0.2 + 0.7 0.0 + 0.4
Americium-241 pCi/I 0.5 pCi/I 0.0 + 0.9 0.0" :1: 1.4
Gamma Spec .... ND ND,.,

pCi/i picoCurias _ar liter
• Verified by reanelysis
ND - not detected



:PHASEIh F- AND H-AREASEEPAGEBASINS
SITE NO: i 230 dup 230
DATE COLLECTED: 2-20-92 2-20-92
MATRIX: _ WATER WATER

LIMIT OF
UNITS: DETECTION:

Gross Alpha pCi/! 2pCi/I 64 + 20 31:1: 11
GrossBeta pCi/I !2 pCi/_ 65 + 14 42 ± 9
Tritium pCi/1 460 ,pCi/I 7700 ± 500 7000 ± 500
Iodine-129 pCi/I 25 pCi/I 0 ± 27 0 ± 27
Plutonium-238 pCi/! 0.5 pCi/I 0.0 ± 0.7 0.0 ± 0.7
Plutonium-2391240 _Ci/! 0.5 pCi/! 0.1 ± 0.8 0.0 ± 0.6
Strontium-90 _Ci/I --pCi/! 0.6 ± 1.9 0.4 ± 1.7
Strontium-89 _Ci/I --pCi/! 0.6 + 1.9 0.4 ± 1.7
Technetium-99 _Ci/! --pCi/t 0.0 ± 2.3 0.2 ± 2.4
Carbon-14 ipCi/I 0.SpCi/I 19 ± 21 6 ± 16

Radiumr total IpCi/t 1 pCi/! 6.3 ± 1.4 4.2 ± 1.2
Uranium-234 LpCi_ 0.4pCi/I 0.8 ± 1.0 2.3 ± 1.4
Uranium-235 _Ci/! 0.4pCi/! 0.0 + 0.5 0.0 ± 0.5
iUranium-238 pCi/I 0.4pCi/I 1.2 + 1.1 0.8 ± 1.0
Americium-241 pCi/t 0.5 pCi/I 0.0 :!: 2.1 0.0 ± 2.5
Gamma Spec -- NAD NAD

NAD - no activity detected
pCbq picoCuriesper liter



PHASE IIh SANITARY LANDRLL

srrENo: I 2eS
DATE COLLECTED: 2-25-92 2-25-92

MATRIX: I WATER WATER
ANALYTE UNITS: MMIT OF

l!:i:]:i:i:!:i:ii_::_i_!:i:_:!:i:!:!?_i_:_:.::i:i:i:::i: ........ :.:.,:,:,._:..:,:<,:.:,_:-.:.:.:.:_:,,_:._.,.,:._......._:.u._._ _ .......

Gross Alpha pCi/! 2pCi/! 1.0 + 1.5 3.3 + 1.8

:Gross Beta pCi/1 2pCi/! 2.0 + 1.8 3.3 + 1.8
Tritium pCi/I 460 pCi/I 900:1: 300 860 + 300

Iodine-129 pCi/I 25 pCi/l 0 + 38 0 + 23

Plutonium-238 pCi/I 0.SpCi/1 0.0 + 1.1 0.0 + 1.2
Plutonium-239/240 pCi/l 0.SpCi/I 0.0 + 0.9 0.0 + 0.8

Strontium-90 pCi/1 --pCi/I 1.2 + 3.6 2.2 + 3.0
Strontium-89 pCi/1 --pCi/1 1.2 + 3.6 2.2 + 3.0

T..echnetium-99 pCi/I --pCi/t 0.0:1:3.2 0.2 + 2.3
Carbon-14 pCi_1 0.5pCi/t 0.7 + 9.8 9 + 18

Radium= total pCi/1 1 pCi/I 0.7 + 0.8 2.4 + 1.0
Uranium-234 pCi/I 0.4pCihl 0.5 + 1.0 0.2 + 0.9

Uranium-235 pCi/! 0.4pCi/I 0.0 + 0.7 0.0 + 0.6
Uranium-238 pCi/! 0.4 pCi/I 0.3 + 1.0 0.0 + 0.8

Americium-241 pCi/1 O,5pCi/! 0.0 + 1.1 0.0 + 1.1
Gamma Spec -- NAD NAD

NAD - no activity detected
,e

pCi/t picoCuries per liter



_t

APPENDIX B

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



TABLE B1. CHARACTERIZATION OF SOIL SAMPLES FROM WETLANDS AKSOCIATED WITH UPPER THREE RUNI CREEK

PHAGE I: MIXED WASTE MANAGEWIENT FACILITY PHASE I1: F- ANO H-AIREA li4EPAGE llA_NII

KITE NO: 161 206

OATE COLLECTBI): 01 OCT II1 DATE COLLECTEI): 011O¢1' I1

MATRIX: SAND CLAY MATRIX: 1AND CLAY

RlaIOKnNG

LIMIT: REIULTI: REIULTI: REIULIlI;: REIULTI:]

•_......................... :._._:_._.:-:-:.:-:._::.:_:.:.:.t.......................... J.................................... "..... J........
...:._.,._.;..,.....:,,.,._.......... _:!_?_.._:..,.'_-.'.__..'._ __:: .....

Grou Alpha pCi/_ (dry) 5 22 * 10 46 ± 11 16 * 8 6(! * 12

Grou Beta pCi/9 (dry) 9 8.9 • 3.9 13 ± 4 16 ± 4 20 • 4

Tritium pCl/g (wet! 200 212 ± 2 161 * 2 Ie ± 1 24 ± 1

Iodirm-129 pCl/9 (wet) O * 16 2 ± 4.7 0 * 3.8 1.2 _: 4.6

Plutonium-238 pCi/O (dry) 1 0 • 0.3 0 ± 0.4 0 :l: 0.2 0 _: 0.4

Plutonium-2391240 pCi/g (dry) 1 i0 *0.3 0 * 0.4 0 • 0.3 0 * 0.4

Strontium-90 pCi/9 (dry) 1 1 * 1.3 0.4 ± 1.1 O.I _" 1.1 0.7 ± 1.2

Stror_ium-811 pCi/g (dryl I1 !3 * 1.1 3.6 * 1.1 4.8 * 1.8 1.0 =_ 1.1

TecRv_tium*ll9 pCi/9 (dry) 0 ± 0.7 0 * 0.8 0.0 * 0.7 0.1 • 0.8

Carbon-14 pCi/g (wet) 0 ± 0.2 1.2 * 0.6 0.2 * 0.3 1.6 * 0.4

R_hum-220 pCUg (dry) 0.2 1.2 ± 0.6 1.4 ± 0.O 1.8 ± 0.7 2.0 ± 0.9

Radium-226 pCl/g (wet) 1.3 ± 0.4 2.4 * 0.4 2.2 * 0.6 4.7 * 0.8.

Thallium-208 pCi/0 (wet) 0.2 ± 0.1 0.6 * 0.1 0.4 • 0.1 0.7 • 0.1

Uranium-234 pC!/9 (dry) 0.4 1.6 _= 1.4 1.2 ± 1.3 0.6 * 1.1 2.8 * 1.8 s

Urenium-236 pC!/o (dry) 0.4 0 ± 0.7 0 * 0.7 0.0 • 0.8 0.0 ± 0.8. , .,,

Uranium-238 pC!t0 (dry) 0.4 0.8 ± 1 2 * 1.4 0.8 ± 1.0 3.4 * 1.8

Americium-241 pCi/g |wet) 0.6 <0.1 <0.1 <0.1 <0.1

Lead-214 pCi/0 (wet) 0.6 ± 0.1 0.9 * 0.1 0.8 * 0.1 1.4 * 0.1

Lead-212 pCi./9 (wet! !0.4 ± 0.1 0.9 * 0.1 ., 0.7 * 0.1 1.3 =1:0.1

Lead-210 pCi/g (wet) <0.3 <0.2 <0.1 0.8 * 0.2

Bk_uth-214 pCi/g (wet) 0.3 ± 0.1 0.9 * 0.1 0.8 * 0.1 1.0 * 0.1

Bk._uth-212 pCi/g (wet} <1 2.1 ± 0.4 1.6 ± 0.3 2.3 ± 0.6= ,.

Actinium-228 pCi/g (wetl 0.6 * 0.1 1.1 * 0.2 <0.1 1.6 * 0.2
.=

M ois_J_e % 21.9 16.8 13.3 17.8
.

Potmium40 pCi/g (wet) <0.0 1.9 ± 0.4



TABLE B1. CHARACTIE_ZATION OF SOIL SAMPLES FROM WETLANDS AESOCIATED W1TH UPPER THREE RUNS

PHASE m: 8AMTARY LANDFILL
SITE NO: 286
DATE COLLECTED: 08 OCT 91

MATRIX: _kND CLAY
REPORTING

UNITS: UMIT: RESULTS: RESULTS:
......... . .. ..... ... . . . ................:... ...:._.....¢.............._.._ ..........

Groin Alpha _ (dry) 6 10 ± • 111 _ •i i

Greta Bet• pC_ (dry| • 10 ,_ 4 0.7 • 4.0

Tritium pC_ (wet) 200 2.2 ± 0.8 2.4 • 0.3

ledine-128 pCl/g (wet) 4.4 ± 2.4 4.0 _ 4.0

Plutenium-238 _ (dry) 1 0.0 :: 0.4 0.0 * 0.3

Plutenium-239/240 pCi/g (dry) 1 0.8 ± 0.6 0.0 ± 0.3

Stratum-•0 pCi/0 (dry) 1 0.0 ± 1.0 1.0 ± 1.0

Stre_um-8• pCi/g (dry) 1 3.3 ± 1.1 4.0 • 1.1

Technetium-00 pCi/g (dry) 0.0 ± 0.7 0.0 :k 0.8

Ce_x_-14 pCt/g (wet) 0.0 ± 1.8 1.8 • 0.7

Rediurn-220 pCi/g (dry) 0.2 0.8 ± 0.5 1.6 ± 0.6

Radium-22B pCi/0 (wet) 1.1 + 0.3 1.2 _: 0.3

ThelSum-208 pCi/0 (wet) 0.3 ± 0.1 0.3 ± 0.1

Urmurn-234 pC_'g (dry} 0.4 0.0 ± 0.0 0.0 ± 1.1

Uraniurn-235 pCil0 (d,ry] 0.4 0.0 ± 0.7 0.0 ± 0.8

Urar, um-238 pC_/g (dry) 0.4 0.0 ± 0.6 0.• _: 1.2 ,.

lu_mc_m-241 pCi/g (wet) 0.5 <0.1 <0._

Lead-214 pCi/g (wet) 0.4 ± 0.1 0.4 ± 0.1

Lead-212 pC_/g (wet) 0.6 ± 0.1 0.5 ± 0.1

Lead-210 pCi/g (wet) <0.2 0.3 _: 0.1

Biamuth-214 p_Ug (wet) 0.15 ± 0.1 0.4 ± 0.1

Bismuth-212 pCilg (wet) 0.8 _: 0.2 1.0 ± 0.2

Actin_un_228 pCi/g {,wet| 0.7 ± 0.1 0.6 ± 0.1

Mo_t_re % 11.3 13.9



TABLE B2. CHARACTB:IZATION OF SOIL SAMPLES FROM WETLANDS ASSOCIATED WITH UPIq_ THREE RUNS CRI_K

!PHASE I: MIXED WASTE MANAGI_IENT FACIUTY !PHASE I1: F- AND H-AREA I;EEPAOE B.A_N8

SiTE NO: 161 209

DATE COLLECTED: 01 OCT 91 DATE COLLATED: 06 OCT 91

MATRIX: SAND CLAY MATRIX: LAND CLAY

RI_DRTINO R_OKnNG RI_OKnNO lm_mlNO

ANALYTE: UNITS: UNLIT: RESUI.TI: _11: q_SULTII: UMIT: REIULTI: IJMffl: REIULTII:

Silver MG,q(.G 2.6 ® 2.4 • 2.2 • 2.6 3.7

AJuminum M G/KG 49.9 i 1700.0 47.0 1720.0 43.6 438.0 61.2 4320.0

Araervc MGA<G 2.5 " 2.3 • 2.2 • 2.6 •i,

5 erium M G/_G 49.9 " 47.0 • 43.6 • 61.2 •,,,

Cadmium MG_G 1.2 • 1.2 • 1.1 • 1.3 •

Chromium M G/KG 2.6 4.7 2.4 21.9 2.2 9.1 2.9 •

Col_er MGA<_G e.2 " 6.9 • 6.4 " 6.4 7.3

Iron M G_G 24.9 630.0 23.6 288.0 21.7 2680.0 26.6 27600.0

Mercury MG/KG 0.13 • 0.12 * 0.12 • 0.13 •

M anoar,,a_ MG/KG 3.7 8.3 3.6 • 3.3 4.2, 3.6 64.2

Sodium MG/KG 1260.0 • 1180.0 • 1090.0 • 1280.0 •, ,,

Niclud MG_KG 10.0 • 9.4 • 8.7 • 10.2 •

Lead MG/KG 0.76 6.6 0.70 3.7 0.97 • 0.76 2.4

Selenium M(t_G 1.3 • 1.2 • 1.1 • 1.2 .

Zinc MG/KG 6.0 • 4.7 6.0 4.3 • 6.1 22.6

................ _. _ -_- _ .....

% Solids % 0.10 74.9 0.10 83.3 0.10 86.8 0.10 77.8

Acidity MG_G 13.4 214.0 12.0 166.0 11.6 127 12.6 103.0

Chloride MG_G 33.4 • 30.0 • 28.8 • 32.1 •

Ni_ete MG/_.G 0.67 4.4 0.OO 10.4 0.66 0.02 0.64 2.6

Sulfate MG/KG 33.4 • 30.0 • 28.9 • 32.1 •,,,

• BELOW DETECTION UMIT



TABLE B2. CHARACTERIZATIONOF SOiL &AMPLE3FROM WETLANDS ASSOCIATEDWITH UPPBq _ RUNS CREEK

PHASEm: SAN;T&RY LANDFILL

SITENO: 268

DATECOLLECTED: 08 OCT 91

MATRIX: SAND CLAY

RBsOKRNG REPORTING

ANALYTE: UNITS: UMIT: RESULTS: uMrr: IESULTS:

Silver MG/KG 2.1 • 2.2 •

Numinum MG_G 41.9 ese.o 43.5 2120.0

Ar_rvc MG,eY_G 2.2 * 2.1 *

Serium MG/KG 41.9 • 43.6 *

Cadmium MG/KG 1.0 * 1.1 *

Chromium MC_KG 2.1 3.4 2.2 4.S

Copper MGJKG 5.2 • 5.4 *

Iron M GJKG 20.9 705.0 21.8 114.0

Mercury MG/KG 0.11 * 0.12 *

Mm'41m MG)KG 3.1 * 3.3 *

Sodium MG/KG 1050.0 • 1090.0 •

Nickel MGJKG 8.4 * 8.7 *

Lead MG/KG 0.e5 1.4 0.84 3.0

Se4er.um MG/KG 1.1 * 1.1 * ,,

Zinc MG/KG 4.2 * 4.3 *

_ _ o,_o oo.o o.lo 8s.o

Acidity MG/KG 11.1 222.0 11.8 188.0

Chloride MG,_G 27.8 * 29.4 •

Nitrm MG/KG 0.E6 • 0.E9 •

Sulfm MG_,G 27.8 29.4 29.4 *



TABLE 83. CHBVIICAL CHARACTB_IZATION OF WATER FROM WETLANDS ASSOCIATED WITH _ THREE RUN8

PHASE I: MIXED WASTE MANAG_ENT FACIUTY

SITE NO: 16 22 23 24 (IS 86 08 71 77 114 115 1t0 117

DATE COLLECTED: 9.3-81 0-3-81 1.4-8 1 04-81 0.4.8 1 9-4-81 94B-81 9-8-81 14.81 |-6.01 I)-6.81 |.4_4D1 _1
MATRIX: WATER WATIm WATI_ WATI_ WATI_ WATI_ WATI_ WATI_ WATI_ WATER WATI_ WATER WATI_

ANALYTE: UNITS: REPORTING

LIMIT:

_.._,_......,_...,............e_._i_ _:.'..':.:_:_.'._i_i.....'::.<_:_!
Silver UGA. I0.0 I0.0 u I0.0 u 10.0 u 10.0 u 10.0 u 10.0 u I0.0 u 10.0 u 10.0 u 10.0 u 10.0 u] 10.0 u 10.0 u

,.

Alumin_n _UG/I. 200.0 14000 62800 328.0 237.0 200.0 u 209.0 200.0 u 242 308 1320 200.0 u I 343 29_i

Arserdc UG/t. 10.0 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 _ ]

R_um UGA. 200.0 200.0 u 536.0 200.0 u 200.0 u 200.0 u 200.0 u 200.0 u 200.0 u 200.0 u 200.0 u 200.0 u 200.0 u 2130.0 u

C_dm_um IU¢-._ 5.0 5.0 u 8.0 u 5.0 u 6.0 u 8.0 u 5.0 u 8.0 u 8.0 u 8.0 u $.0 u 8.0 8.0 u 8.1

Chromium ;UG/t. 10.0 42.1 080.0 10.0 u: 10.0 u 10.7 10.0 u 10.0 u 10.0 u 10.0 u 10.0 U 10.0 U 10.0 u 14.1
.,,

i /

Copper UG/L 2S.0 2S.0 u 108.0 2S.0 u 26.0 u 25.0 u 25.0 u 25.0 u 26.0 u 26.0 u 2$.0 u 26.0 _ 26.0 u 26.0

Iron UG/t. 100.0 14700 30000 !,10.0 307.0 100.0 182.0 258 102 4240 4030 1000! 3170 818(:

Mercury UGA. 0.20 0.20 u 0.20 u; 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 _ 0.20 u 0.20

M snore 'UG/I. I 5.0 75.0 0CO .0 26.0 44 .0! 16.1 28.6 36.7 4 2.7 173 120 71.1 140 17_

Sodium UG/L 5000.0 5000 u 5000 Ix 8000 u 6000 u 8000 u G¢O0 u 6000 u 8000 u 6000 u I_)00 u 6000 u 8000 u 6000
, , ,

_t_.,_ uc,_. 40.0 40.0 u S00.0 40.0 43.a 40.0 u 40.0 u 40.0 ul 40.0 u 40.0 u 40.0 u 40.0 u 40.0 u 40.0_, ,, 1

UGA 3.0 61.0 73.0 0.0 0.0 4.1 3.0 u 10.3 10.3 I).8 6.8 3.1 13.0 3.0 U
s

Seknum UGA. 6.0 6.0 u 6.0 u; 6.0 _ 6.0 _ 6.0 u 6.0 u 6.0 u 6.0 u LO u tL0 u 6.9 u 6.0 _ 6.0 u

Zinc UG_ 20.0 4 0.1 102.0! 171.0 314 .O iNS.15 1;3.0 248 1l0 1 $3 133 02,4 210 47.7

_:dd_ty !MG/L 2.0 300 40.0 30.0 40.0 110 870 180 1110 300.00 dl0 270 440 22.t_

::_lo_te MG/t. 5.0 5.0 u 5.0 ul S.O u 6.0 u 8.0 u $.0 u 8.0 u 5.0 u $.0 u 8.0 u E.0 u 1;.0 u 5.0

HdH'drm MG/L 0.10 10.8 42.0 E.1; 7.8 62.8 18.B 10.0 48 38.0 11.2 20._ 71;_O |.|

_t_rmo am N LMGA. 0.10 4.4 B.7 0.1B 0.10 u: 0.24 0.10 u 0.37 1.8 0.48 0.84 0.16 0.27 0.10

pH pH UNIT8 0.01 4.5 4.8 8.1 4.4! 5.2 4.8 4.7 8.2 8.7 4.8 E.0 4.4 4.4

Sulfm MG_I. 5.0 5.0 u 5.0 u I 5.0 u 8.0 ui 8.0 u 8.0 u 8.0 u 5.0 u 8.0 u $.0 u 8.0 u 22.4 I;.0 u

Cond_ tiM HOS/CM 1 14.9 26 .8 20.8 11;.3 21.9 E0.? 20.B 23.1 33.4 21.8 1LE I;3.8 10.1

;d.i 4.22 5.22 4.18 4.70 4.83 4.,34 4.17 4.17 1;.08 4.80 IL.4 4.7"/ 4.81

C(md_ 89 73 35 44 36 30 33 24 E2 EO 24 !;I 30:
,,

Redox -20 -49 1;0 H 150 130 1ill 41 10 -111 IP_ -17 -171



TABLE B3. Cl4EMgCAL CHARACTIBqlZATION OF WATgq FROM WETLAND& AJ_UDCIAT1ED 1NITH tJIPIPE__ R*JN$ ORES(

PHASE I: MIXED WASTE MANAGIBMENT FAClUTY
SITE NO: 137 140 158 IE? 1110 lgl

DATE COLLECTED: I)-10-81 11.1041 |41-ill 11441 Q-10411 I_-I0-B1 I)-1041

MATRIX: WATSq WATER WATER WATER WATSq WAI_q WAl_q

ANALYTE: REPORTING

I UUNT:
................ :::._;.._._:__:*....,..... -:._:J ....... _ _ _ •

S;,_,_ UG/L 10.0 10.0 ul 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 _,

N_,_,,,,.rn UG_t. 200.0 2¢¢.0 u 606 200.0 u 200.0 u 200.0 u 418 200.0 u 200.0 _ 200.0 u 200.0 u 2_.0 u 2¢_.0 _,

-_--._-_,,: UG/L 10.0 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u_ 10.0 u 10.0 u 10.0 u 10.0 ;,

_num UGh1. 2,_.0 2,_3.0 u 200.0 u 200.0 u 200.0 u 200.0 _ 200.0 u 200.0 u 200.0 u 200.0 U _.0 _ 2,G;,.0 u _;,_.0 _, !

_,__j_ UG_ 5.0 $.0 u 6.0 u 5.0 u $.0 u 8.0 • _.0 u IL0 u 8.0 u IL0 u E.0 • 8.0 u ILO ,,

C'r,_,,T,_xt'_ UG_ 10.0 10.0 u 10.0 u 10.0 u 10.0 _ 10.0 U 10.0 u 10.0 u 10.0 u 10.0 u 10.0 _ 10.0 u 100 t,

_--_. UG/t. 2S.0 2S.0 u 28.0 u 25.0 u 2G.0 u 25.0 u 2S.0 u 25.0 • 26.0 u 2E.0 u 25.0 u 2_.0 u 21.0 ;,

Iron UG/L 100.0 2550 42S 100.0 u 100.0 u 100.0 u 1_e_¢¢__ 100.0 t_ 100.0 u 100.0 u 100.0 u 100.0 u

_,-:-_..j¥ UG_ 0.20 0.20 u 0.20 _ 0.20 u 0.20 u 0.20 u 0.20 u 0.20 _ 0.20 u 0.20 u 0.20 u 0.,10 u 0.20 _,

M_ng_ ___ UGA. 16.0 30.9 34.8! 87 .8 172 11 II 1 _ 4B.2 60.7 E4J_ 34.1 10G 11t._

_--_-* --n UG/L 6000.0 E-_-:_ u -r"-----'_u _SO00__u __S000__u --r_'J(_--u --r_o_--u G000u 8310 $41K) 11)400 _1_ _ elE_,

BII.4 711.7 80.2 78.0 40.0 u 40.0 u 40.0 u 415.0 40.0 t_ 40.0 _.& UG_ 40.0 40.0 u SS.1

,_ U(_ 3.0 3.0 u! 3.0 u 3.0 u 3.0 U 3.0 U _ 3.0 U 3.0 U 3.0 U 3.0 U 3,0 _ 3.0 _.
s

..... :_n ____.__ IL0 6.0 uJ IL0 u $.0 u E.0 u 8.0 u E.0 u 8.0 u 8,0 • 8.0 u 8.0 _ 8.0 u ILO,

UG,I. 20.01 141 108 _._h 10ll 110.3 131 _.4 (NL4 80,1 211.1 20.0 u M._

,....... - ._.=-_... . . ........ , ....... _,............ ::::::::::::::::::::::::::::: , ,

4.95 6.311 6.42 4.88 G.83 I;.3g 4.66 3.8 4.1Jl g._2 |J]l |.3E

." -_'_-_--x 106 -(51 2 42 10 -48 140 168 71 -24 *30 -6¢



TA Itll: B4. C__A_ C_TI_EZAI"ION Of: WATl_l FROM VVETLAND8 ASSOCIATED VIflTH UPPBq _ _ ¢gI_EK

pHJL__ I1: F- AN0 H-AREA _rJ:_l_b_-1s_:__l-._N$

J 186 lIO 191 182 lie 20$ 206 207 20g _ 220 221 _ _-i

9-13.81 li-13.81 1-13.81 8-13-81 li-1]41 8-13-81 t-11-81 tt-1341 li-1341 8-1341 I)-17.81 i1-17.81 11-1741 11-17.81 I)-1741

WATIB_ WATIBq WATER WATBq WATUq WATE_ WATER WATSq WATSq WATER WATER WATE_ WAT_ WATIR WATER

ANALYTE: REPORTING

u_r: !

_h_ 10.0 lO.0u 10.Ou , lO.Ou i 10.0-, I0.0u 10.0u 10.0_ 10.0_ 10.0u 10.0u ,10.0 u 10.0u I0.0 _1 10.0u 10.0,
P_mnum 200.0 200.0 u 200.0 u 200.0 ut 200.0 u 417 3S? 200.0 _1 200.0 _ 200.0 u 200.0 u 200,0 u 200.0 u 200.0 _ 1000.0 1130.0

_meni¢ 10.0 10.0 u 10.0 u 10.0 u_ 10.0 u 10.0 _ 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 uii,

__-',um 200.0 200.0 u 200.0 u 200.0 uJ 200.0 _ 200.0 u_ 200.0 u 200.0 u 200.0 _ 200.0, u :100.0 u 200.0 u 200.0 u 200.0 u_ 200.0 u 200.0 u

_,,ium S.O S.O u $.0 u S.O ui ILO u E.0 u_ 8.0 u S.0 u I;.0 u S.0 u E.0 u S.0 u S.O u E.0 u_ E.0 u G.0 u

Chum,mum 10.0 10.0 u 10.0 u 10.0 u; 10.0 u 10.0 ,, 10.0 u 10.0 u 10.0 _ 10.0 u 10.0 u 10.0 u 10.0 u 10.0 _ 10.0 u 10.0 u

C__,_,.--__ 26.0i 2S.0 u 2S.0 u 2S.0 _ 25.0 u 25.0 u 26.0 u 2S.0 u 25.0 u_ 25.0 u 2S.0 u 21LO u , 2S.0 u 21L0 U :L'G.0 u 25.0 u

Iron 100.0 1160 100.0 u 277 122 IEll0 14400 124! 100.0 u_ 101 100.0 u 123.0 1310.0 2040_ IJTO, O 8410.0

iv sroury 0.20 0.20 u 0.20 u 0.20 u t 0.20 u 0_20 u_ 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.,_ u 0.20 u 0..20

_u.._,_genm 15.0 64.9 16.0 u 18.0 ul 1E.0 u 38.2 lee 1&.0 u 18.0 u 11S.0 u iS.0 u 81.8 22,4 42,E 18,1

SO¢O.O SOOOu SOOOu SOOOu 8000u i 8000u SO00u SOOOu EOOOu EOOOu EOOOu SOOOu EOOOu , iiO00 u E,O00 u EOOOu,, ,,

'-'--_,-' 4_...1 4.4.7 40.0 u 40.0 ui 40.0 ui 4.4.E 40.0 u 40.0 u 40.0 u 40.0 u 40.0 t _ 40.0 u 40.0 u 4U E,_

_e.d 3.0 3.0 u 3.0 u 3.0 u 3.0 u 10.1 3.0 U 3.0 U 3.0 U 0_ 3.0 U E_O 4J 3J) u 20.8 I_1

5.0 S.0 u 8.0 u S.O u S.0 ui E.0 u S.0 u S.0 u LO u S.0 _ I;.0 u IL_u S.0 u ILO u ILO u LO u

Zinc 20.0 08.8 20.0 u 20.0 u 38JI 103 E2.2 20.0 u 20.0 u 130 43.'1 2'_m,.0 87.1; 110.0 2113.0 210.0

2.0 46.0 Se.0 S2.01 20.0 11;0! e_O , ?8.0 30.0 24.0 30.0 e_0 142.00 2_00 ?8.00 312

C_c,'Id. S.0 S.0 u S.0 u S.0 u S.0 u S.0 u S.0 u ILO u E.0 u ILO t_ S.0 u E.0 u S.O u ILlO Ir_ _ ii_ u

H,_-,,_-_ 0.20 10.8 e.4 3.8 7.41 S_ |_ 0.11 4.8 3.40 4.2 7.0 |_0 S_O 8.00 IO

_m 0.10 0.10 u 0.10 0.88 0.1& 0.10 u 0.10 1A 0_3 0._0 _ 0.10 u 020 020 _IE 0.10 uH_

_H 0.010 4.0 8.1 8.2 E.1 4.0 E_4 6-_ $.0 4.7 4.4 4.7 4J0 4.00 4_ E.3

%_,_m 5.0 5.0 u E.0 _u S.0 u S.0 u S1.1 E.0 u E.0 u 8.0 u E.0 u E.0 _, $.0 u S.0 _ ILO u il,.0 u_ ,U u

CO_k _ 1 28. I 23.4 16.1 27.0 21.0 40.2 22JE 1EJ_ 18.1 14.11 27J_ 30.10 22.20 38.401 27.2
.,..

_'_:._?_ ............ -........:_:_..._:::.:._::<.::._.__!_%_:_ _.:_ ............ ________ ..... _ ......................

pH 4.34 4.42 4.8 ? 4.24 4 .82 8.36 4.8 4.112 4.21 4`2E I_J_l_ 4.8 4.28 4.8_ 4J_

Cor_ __ 41 26 19 31 38 |2 27 22 22 ! 22 411 28! 211 48 31

Redoz -11 79 48 -144 _ 1 g4 80 681 70 -10 25! 38 -104 -mE



T. jura f BE. C: _'_'_'- J*-- CHA_- x'_T--_-ATION OF WATER FN:)M WETL._"__n .__c.__ A___ATE D WIl"H UF�ER _ _

PI__A__g=W: SANITARY L_-_---'_LL

264 2611 211;11 282 2115 _ 2u-'/ 2ll ;._--_ 271

0-1741 9-174ll 9-1741 9-1741 1-1741 9-1041 1-184)1 li-1114)1 t-104)1 1-184)1

WATI_ WATE_ WATER WATER WATER WAIIR WATER WATgt WAT8_ WATER
,

ANALYTE: REPORTING

_.::;;- 10.0 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u! 10.0 u 10.0 _ 10.0 u 10.0 u 10.0 u

_,,._-_-,_,_ 200.0 200.0 u _S.0 201,01 282.0 200.0 _ 200.0u 200,0 _ 200,0 _ 200,0 u 200.0 u

_;,..-_ 10.0 10.0u 10.0u 10.0u 10.0 _ 10.0 u 10.0 u 10.0u 10.0u 10.0 u 10.0u

200.0 200.0 u 200.0 u _200_0u 200.0 u_ 200.0 u 200.0 u 200.0 u 200.0 u 200.0 u 200.0 u

_.._.T_m 6.0 6.0 U 6.0 U 6.0 U 8.0 u_ 1.0 u 6.0 u 9.0 u 1.0 u 1.0 u 6,0 u

Ch_--_-._m 10.0 10.0 _ 10.0 u_ 10.0 u 10.0 u 10.0 u 11.11 10.0 u 10.0 u 10.0 U 10.0

26.0 26.0 u' 2S.0 ul 28.0 u 2_LO u 2G.0 u 211.0 u 26.0 u :_.0 u 26.0 _ 21,0u

Iron 100.0 884.0 _L_-_.0 2¢--_-.0 2270.0 1000.0 3230.001 41570,0 _00,0 u 100.0 u 210.0

__'._--_ry 0.2 0.2 u 0.2 u 0.2 u 0`2 u 0.2 u 0.2 _ 0.2 u 0.2 u 0.2 U 0.2

-__-,_. .... 16.0 91.3 40.4 t0.2 16.0 u 4t.1 200.0 139.0 llL0 u 141.0

_-,_-__-_,_ __r_O_.0 6000u _S'___ u ___0_"__u --sO0_--u SO00u GOOOu IO00_ IO00u iO00u !i_00 u

__ .._ 40.0 40.0 u 68.6 40.0 u 41.s 7S.7 121.0 f_l.4 42,4 17,0 II1.11

.,,, 3.0 4.0 12.8 3.0 u 7.0 12.2 3.0 u 3.0 u 3.0 _ 3.0 u 3.0 u

• .:-.;,,_. 5.0 6.0 u 6.0 u 1.0 u 8.0 _ 6.0 u 6.0 u 8,0 u IL0 u 6.0 v 1.0 u ,

_n¢ 20.0 119.0 224.0 100,0 234.0 914.0 2_11.0 101.0 27.2 244.0 t27._

• -_:_ 2.0 48.0 428.0 _'_ n _'__ .0 184.0 32.0 14.0 t 4.0 10J: 40.0L • ....

_,-.,.-'_.,.; 5,0 5.3 9.4 5.1 8,0 u 8,0 u 1,0 u 1.2 1.$ 7.1 ILO

__-_ 0`2 0.4 10.2 4.8 1.0 11.2 14.0 24.0 4*2 23_

_._.,,_, 0.1 0.29 0.22 0.11 0.1 U 0.11 0.1 V 0.19 0.17 0.13 0._I

pH 0.010 4.11 8.0 4.11 4.4 4.11 11;.0 4.7 4.1 11.4

_-*_Io I;.0 5.0 u 6.0 u 6.0 _ 11.0 u 11.0 _ 1.0 1.1 11,0 _ U U

_-_--__--_-_--:_-_';T 1,0 24.0 't_t it 26= 21.4 _ 34.1 34..1 2_ 4L.1

_'::_:_:_

4.43 4.85 4.18 _iid___ 3,14 4.24, 4.117 4.$11 I.,03 IL_

C.____:.-_'.._-i 331 38 30 2e )0 42 3/I 27 41 41

-119.,,___; -67 -48 -I09 -100 ell 1 -12 -32 -m



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

PHASE I: MIXED WASTE MANAGEMENT FACILITY ....
SITE NO: 15 22 23 24 65 66 68

DATE COLLECTED: 9-3-91 9-3-91 9-4-91 9-4-91 9.4-81 9-4-91 9.6-91
MATRIX: WATER WATER WATER WATER WATER WATER WATERii

LIMITOF

ANALYTE UNIT DETECTION: __

GrossAIpha pCi)l 2.0 46 ± 11 86 ± 191 2.8 ± 1.9 303 + 65 .S0 ± 29.40 .90`± 26_)0 11 ± 3
Gross Beta pC_, 4.0 34 ± S 51 ± 8 4.5 ± 3.6 191 ± 46 .00 ± 54.60 .00 ± 61.00 8.3 ± 2.0

Tritium IpCiA 460.0 ..... 1000 ± 560 2700 ± 370 "99.6 ± 1.8 "29.3 _ 1.4 5.20 ± 3.40 16.7 ± 1.80 9000 ± 700

Iodine-129 pCi_l 1.0 25 ± 20 2 ± 13 i .00 ± 84.40 0.00 ± 93.7 00 ± 123.00 .00 ± 98.40 0.0 ± 9.5
i_utoniurn-238 pCi_l 0.4 0.0 ± 3.6 0.0 ± 3.71 0.00 ± 0.04 0.52 ± 0.15 0.41 ± 0.19 0.07 ± 0.OS 0.0± 0.4

Plutonium-2391240 pCi/I 0.4 280 + 20 8.3 + 5.5 0.06 ± 0.04 1.43 ± 0.28 1.13 ± 0.35 0.21 ± 0.09 0.0 ± 0.4

Strontium-90 pCi/! 1.0 0.0 ± 9.7 4.7 + 5.9 0.7 ± 0.30 1.00 ± 0.40 0.70 ± 0.40 0.60 ± 0.30 2.0 ± 3.1

Strontiurn-89 LF_i/I 1.0 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 pCi/I 1.0 1.1 + 3.8] 0.0 ± 3.8 _ 0.00 ± 1.11] " 0.00 ± 1.35 0.00 + 0.99 0.1 ± 1.8

C__.rbon-14 ipC_ 3.0 45 ± 23 20 + 22 3.50 ± 0.SO 4.30 + 0.30 1.40 ± 0.30 0.00 ± 0.150 77 ± 67
Radium-226 pCi/I 0.2 28 ± 9, 29 + 8 2.7 ± 1.0
Uranium-234 pCi/! 5.8 + 3.4 1.7 ± 2.3 0.27.+ C.13 1.2 ! + 1.82 2.83 + 0.63 3.34 ± 0.66

Urer.urn-235 ipCiil 0.7 + 1.8 0.0 + 1.3 0.00 ± 0.04 0.50 ± 0.18 0.14 ± 0.11 0.17 + 0.10
Uranium-238 ipCi/! 4.4 + 2.9 2.3 ± 2.3 0.19 + 0.11 1.48 ± 1.86 3.09 ± 0.68 3.31 ± 0.65
Americium-241 pCi_l 0.5 0.0 + 4.2 0.0 + 7.1 0.00 + 0.15 0.22 + 0.15 0.00 ± 0.11 0.00 + 0.06 0.0 + 2.0

Le___-214 _pCi/! < 150.0 <26 <19
Le__J-_212 ipCi_l .... <,14

Bismuth- 214 pCijl < 210.0 < 46 < 27
Cesium-137 pCi/I 0.00 + 27.20 .00 ± 26.20 .00 + 27.90 .00 + 27_20 <14

Ce-134 pCi/I 0.00 + 24.!0 .00 + 25.30! .00 + 26.30 .00 + 26.30

CM-244 _i_I 0.00 + 0.32 0.21 + 0.16 i 0.00 :!: 0.13 0.00 ± 0.06
T-RA pCi/! 0.23 + 0.13 0.26 + 0.13i 0.15 + 0.10 0.00 + 0.16

pCi_l picoCuries per liter

mg/i rnilliograms per liter
pCi/l"" combined U238. 234. 235 based on equiSbr_um co.

< below detection limit

• lost in process
• " pC;/ml



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

PHASE I: MIXED WASTE MANAGEMENT FAClUTY

SITE NO: 71 77 114 115 116 117
DATE COLLECTED: 9-5-91 9-5-91 9-6-91 9-6-91 9-6-91 9-6-91

MATRIX: WATER WATER WATER WATER WATER WATERi

LIMIT OF

ANALYTE UNITS: DETECTION:

Gross Alpha pCi_ 2.0 220 ± 50 410 ± 100 35 ± 7 42 ± 11 220 + 60 620 ± 120
Gross Beta pCi/1 4.0 150 ± 30 280 ± 40 19 ± 3 37 ± 6 210 ± 40 ,,570 ± 50

Tritium !pCi/I 460.0 34000..._ 500 2000 ± 500 000 ± 1100 0000 ± 800:1000 ± 800 000 ± 1000
Iodine-129 pCi/I 1.0 0.0 ± 7.9 4 ± 20 0 ± 17 0 ± 20 O± 21 1 ± 24

Plutoniurn-238 pCi/I 0.4 0.0 ± 0.4 0.0 ± 0.9 0.0 ± 1.0 0.0 ± 0.S 0.0 ± 0.5 0.S ± 2.5
Plutonium-239/240 pCi/I 0.4 1.0 ± 0.7 3.2 ± 1.8 2.2 ± 1.0 0.0 ± 0.4 0.0 ± 0.4 46 ± 9:
Strontium-90 pCi/I 1.0 14 ± 18 4.2 ± 3.2 2.2 ± 2.6 2.2 ± 2.7 1.4 + 2.5 10 ± 10

Strontiurn-89 pCi/] 1.0 4 ± 18 6.8 + 3.0 2.6 ± 2.6 1.1 ± 2.4 6.4 ± 2.7 1.0 ± 6.0
Technetium-99 pCi/I 1.0 0.1 ± 1.8 4.3 ± 2.1 0.3 + 1.7 0.2 ± 1.7 0.0 ± 1.8 0.0 ± 3.7
Carbon-14 pCi/! 3.0 92 ± 62 180 ± 120 19 ± 13 90 ± 71 410 ± 300 530 ± 240

Rediurn-226 pCi/_ 0.2 5.5 ± 1.4 27 ± 3 2.3 ± 1.0 0. 6 ± 0.S 12 ± 2 95:1: 18!
Uranium-234 pCi/! 14 ± S

Uranium-235 pCi/I 0.0 ± 1.3

Uranium-238 pCi/I 9.3 ± 3.9i I
Americium-241 pCi/I 0.5 0.0 ± 3.0 0.0 ± 3.3 0.0 ± 2.3 0.0 ± 2.9 0.O ± 5.0 0.5 ± 3._) ILead-214 pCi/! 21 ± 11 19 ± 12 16 ± 11 <16 31 ± 11 <150

Lead-212 pCi/I <14 16 ± 9 <13 <10 <15 i
Bismuth-214 pCi/I <26 32 ± 18 <26 <23 .....26 ± 16 <180 i
Cssium-137 pCi/1 <16 <15 <16 <14 <12

pCi/l picoCuries per liter

rag/! milliogrems per liter

pCi/l" ° combined U238. 234, 235 based on equilibrium co.
< below detection limit



TABLE B6. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLANDS AS,eOCIATED WITH UPPER THREE RUNS CREEK
SITE NO:

118 134 135 _37 140 142

DATE COLLECTED: 9-6-91 9-10-91 9-10-91 9-10-91 9.10-91 S-10-91
MATRIX:

LIMIT OF

)ss Beta )Ci/I
Tritium )Cill

)Ci/I

-239/240
ltiurn-80

_tium-89

)Ci/I

lrbon- 14 )Ci/I

ium-226 )Ci/!

um-241
4

12

ismuth-214
;esiurn- 137

>Ci/I

pCi/! picoCuries per liter

IS Insufficient sample
mg/1 milliograms per liter

pCi/l" " combined U238. 234, 235 based on equilibrium co.
< below detection limit



TABLE B6. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLANDS ASSOCt*.TED WITH UPPER THREE RUNS CREEK

PHASE h MIXED WASTE MANAGEMENT FACILITY
SITE NO: 155 156 157 160 161 164

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 WATERi i i,

UMIT OF

ANALYTE UNITS: DETECTION: L

Gross Alpha 2pCi/1 . 59 + 10 110 ± 20 29 ± 6 3.4 ± 2.5 17 ± 3 1.0 + 1.4
GrossBate 4pCi/l 46+ 5 130 ± 10 20 ± 3 83.4 ± 4 220 ± 10 5.6 ± 1.8
Tdtium 460 pCi/l 50000 ± 600 0000. ± 700 8000 ± 700 000 ± 3000 000 ± 3000 000 + 1300

lod!ne-129 IpCi/l 0.5 ± 8.5 0.0 ± 9.8 2.7 ± 9.1 0.0 ± 7.2 0.0 ± 8. 5 3 ± 16
Plutonium-238 O.4pCi/l 0.0 ± 0.4 0.0 ± 0.6 0.5 ± 0.8 0.0 + 0.5 0.0 ± 0.4 0.0 ± 0.6

Plutonium-239/240 0.4pCi/1 0.0 ± 0.4 0.5 ± 0.7 0.5. ± 0.6 0.0 ± 0.5 0.0 ± 0.4 0.0 ± 0.4
Strontium-90 I pCi/l 3.6 ± 2.9 26 ± 4 5.6 ± 6.0 43 ± 4 130 ± 10 0.0 ± 2.6
Strontium-89 I pCi/l 0.0 ± 2.2 3.0 ± 4.0 0.0 ± 2.9 0.0 ± 4.0 0 :I: 10 1.1 ± 2.0

Technetium-99 I pCi/l 11 ± 6 34 ± 6 5.2 ± 4.0 0.0 ± 1.9 0.5 ± 1.9 0.4 + 1.81
Carbon-14 3pCi/! 84 ± 53 1 ± 12 68 ± 42 22 ± 59 330 ± 90 38 ± 51;

Radium-226 0.2pCi/! 6.8 ± !.5! .... 12 ± 2 6.1 ± 1.8 1.2 ± 1.1! 3.8 + 1.4 1.1 ± 1.1
Uranium-234

. i

Uranium-235
Uranium-238

,,

Americium-241 O.5pci/I 0.0 ± 5.2 1.5 ± 3.0 0.0 ± 5.5 1.0 ± 3.4 0-0 ± 2.6 0.7 ± 3.5
Lead-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 J25 pCi/1

/ I

pCi/! picoCuries per liter

mg/1 milliograms per liter
pCi/1°" combined U238, 234, 235 based on equilibrium co.

< below detection limit



TABLE B7. RADIOLOGICP.LCHARACTERIZATIONOF WATER FROM WETLAND AREAS ASSOCIATEDWITH UPPERTHREERUNS CREEK

PHASE Ih F- AND H-AREA S__L'FPAGEBASINS

SITE NO: I 186 190 191 192 196 205 206 I 207
DATE COLLECTED: 9-13-91 9-13-91 9-13-91 9-13.91 9-13-91 9-13.91 9-13-91 9-13-91
MATRIX: I WATER WATER WATER WATER WATER WATER WATER WATER

UMIT OF

:_i;/_i:i:::i::.:i:i:i:i:i:i:i:i:i_::i::i:i::::::.................................::::::_UNITS: DETECTION: _::::::_.::::::::_:!_.,?._:_,,:.::_!_i_'_.'_ _'_::_:::':'_:'_::_........................... ___,_c::_._. _:..:,::_:...............:::::::::::::::::::::::_:::_:::_::_:_:_::_:_iiii!i!i_ii_i:i_i::i_ii::iiii_:_i::i!ii::ii::i!_iiii_i_:_:_:_:_:_:_:_:_:_:_:_:i:_:_:_:_:_:_:_:_:_::::_:::__:_.........._::'_............__ __ __ i__ __
GroasAIphs )Ci/I 2pCi/I 12:1:3 2.9 ± 1.8 6.9 + 2.4 1.5 ± 1.5 0.9 ± 1.4 6.8 ± 2.7 69 ± 8 6.8 ± 2.1
GrossBeta pCi/I 2pCi/I 8.7 ± 1.7 5.5 ± 1.8 6.0 ± 1.9 2.8 ± 1.7 5.1 ± 1.8 8.5 ± 2.1 36 ± 3 ?.0 ± 1.S "
Tritium pCi/l 460pCi/1 4000 ± 600 400 ± 500 8200 ± 490;6400 ± 460 7800 ± 490 7800 ± 4S0 00 ± 1200 000 ± 670
Iodine-129 _Ci/! 1 pCi/1 0 ± 13 0 ± 13 0.0 ± 7.3 0.0 ± 8.7 0 ± 12 1.6 ± 8.4 0.0 ± 9.4 0.0 ± 8.7
Plutonium-238 )Ci/1 0.4 pCi_ 0.0 ± 0.7 0.0 ± 0.5 0.0 ± 0.6 0.0 ± 0.4 0.0 ± 1.9 0.0 ± 0.5 0.0 ± 0.8 0.0 ± 0.4
Plutonium-239/240 pCi/1 0.4pCi/1 0.4 ± 0.6 0.O ± 0.4 0.0 ± 0.4 0.0 ± 0.31 0.7 ± 2.0 0.6 + 0.81B.5 ± 1.8 2.2 ± 1.0
Strontium-90 pCi/I 11pCi/I 2.3 + 3.8! 0.8 ± 4.5 8.7 ± 6.5 14 ± 10 0.4 ± 5.7 8.7 ± 4.10.0 + 1.9 3.1 ± 4.7
Strontium-89 pCi/I 1 pCi/I 0.0 ± 4.1 0.0 ± 5.31 0.0 + 4.6 0.8 + 6.5 4.2 + 5.2 0.0 ± 4.4 0.0 + 1.9 0.0 + 4.5
Technetium-99 pCi/1 1 pCi/t 1.3 ± 1.9 1.0 + 1.7 2.2 + 2.0 0.2 + 1.9 0.0 + 1.8 0.3 ± 1.7 0.0 ± 1.8 0.6 + 1.9
Carbon-14 pCi/I 3pCi/I 2 + 12 17 + 15 0.0 + 9.7 12 ± 12 10 ± 12 13 ± 27 11 ± 8 13 ± 17
Radium-226 pCi/I 0.2pCi/! 2.0 + 0.8 1.7 + 0.7 5.0 + 1.3 1.9 + 0.8 0.8 + 0.6 3.2 ± 1.6 24 ± 4 1.2 + 1.1
Uranium-234 pCi/I 0.4pCi/I 0.2 + 1.0 0.0 + 0.6 0.6 + 1.2 0.0 + 0.8 0.5 + 1.1 0.3 ± 1.4 2.4 ± 1.7 0.7 + 1.2
Uranium-235 pCi/I 0.4pCi/I 0.0 + 0.7 0.0 + 0.8 0.0 + 0.6 0.0 ± 0.6 0.0 ± 0.6 0.0 ± 0.8 0.0 ± 0.6 0.0 ± 0.7
Uranium-238 pCi/I 0.4pCi/I 0.0 ± 0.7 0.0 ± 0.7 1.0 ± 1.2 0.0 + 0.7 0.0 ± 0.8 0.0 + ltl 2.1 ± 1.5 0.4 ± 1.0
Americium-241 pCi/! 0.4pCi/! 0.0 ± 0.8 0.0 ± 0.9 0.0 + 0.7 0.1 ± 1.6 0.0 ± 0.8 0.0 + 1.1 0.0 ± 0.8 0.6 ± 1.0

Lead-214 pCi/I
Lead-212 _Ci/1
Bismuth-214 _Ci/I
Cesium-137 _Ci/I < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 1C
_Rmm_ SDe(_ DCJ_I 25 pCi/I

pCi/t picoCuriesper liter
2 counting error st the 95% confidencelevel



TA_RL__B7. RAOIOLOGICALCHARACTERIZATIONOF WATER FROM WETLAND AREAS ASSOCIATEDWITH UPPERTHREERUNS CREEK

PHASE Ih F- AND H-AREA SFIFPAGEBASINS

SITE NO: _ 208 209 220 221 222 225 230
DATE COLLECTED: 9-13-91 9-13-91 9-17-91 9-17411 9-17-91 9-17-91 9-17-91

MATRIX: i WATER WATER WATER WATER WATER WATER WATER

UNITS UMIT OF
: DETECTION: 1 ................................

GroeeAIpha pCi/I 2pCi/_ 0.9 + 1.2 2.2 ± 1.5 9.1 ± 2.2 7.7 ± 2.6 1.3 + 1.6 34 ± 8 65 ± 16
GrossBete pCi/l 2pCi/I 1.4 ± 1.5 3.3 ± 1.7i 6.4 ± 1.6 6.6 ± 1.8 5.5 + 1.8 24 + 4 43 + 8
Tritium pCi/1 460 pCi/I 1000 ± 710 400 ± 520 8000 + 700 8000 ± 700 000 ± 500 9000 ± 500 600 ± 500
Iodine-129 pCi/l 1 pCi/l 5.4 ± 8.1 0 ± 15 0.2 ± 7.2 7.4 ± 7.8 3.7 ± 8.8 0.0 ± 8.9 2.6 ± 8.6
Plutonium-238 pCi/t .04pCi/I 0.0 ± 0.6 0.0 ± 0.6 0.0 ± 0.5 0.0 ± 0.6 0.0 ± 1.1 0.0 ± 0.8 0.0 ± 0.4
=lutonium-2391240 pCi/t 0.4pCi/! 1.1 ± 0.9 0.8 ± 0.8 0.0 ± 0.5 0.0 + 0.4 0.1 + 1.0 0.3 ± 0.6 0.0 ± 0.4
Strontium-90 pCi/1 1 pCi/I 5.8 ± 5.1 0.0 ± 4.5 0.0 ± 2.1 0.0 ± 1.6 0.0 ± 2.8 0.0 ± 5.3 0.0 ± 2.4
Strontium-89 pCi/t 1 pCi/t 0.0 + 3.6 0.0 ± 5.4 0.5 ± 1.3 0.0 ± 1.6 0.4 ± 1.6 0.0 ± 3.3 0.6 ± 1.e
Technetium-99 pCi/I 1 pCi/I 0.8 ± 1.9 0.0 ± 1.8 0.6 ± 1.9 0.1 ± 1.9 0.0 ± 1.7 0.3 ± 1.9 0.0 ± 1.8
Carbon-14 pCi/1 3 pCi_l 1 ± 15 4.0 + 11 13.0 ± 8.0 4.0:1:22.0 0.0 ± 12.0 0.0 ± 11.0 .0 ± 20.0
Radium-226 pCi/I 1 pCi/1 1.7 ± 1.3 1.3 ± 1.2 4.5 ± 1.7 3.4 ± 0.9 1.8 ± 0.7 4.0 ± 1.6 6.9 ± 1.2
Uranium-234 pCi/1 0.4pCi/_ 0.0 ± 0.8 0.0 ± 0.8 2.5 ± 1.6 11 ± 3 5.4 ± 2.2 3.3 ± 1.8 2.5 + 1.6
Uranium-235 )Ci/1 0.4pci/I 0.0 + 0.6 0.0 ± 0.7 0.0 ± 0.6 0.0 + 0.7 0.0 ± 0.6 0.0 ± 0.6 0.0 ± 0.7
ureniurn-238 ipCi/l 0.4pCi/! O.0 ± 0.8 0.4 ± 1.0 3.7 + 1.8 8.7 ± 2.6 2.8 + 1.6 2.6 ± 1.6!2.6 ± 1.6

Americium-241 ipCi/! 0.SpCi/I 0.0 + 1.7 0.0 ± 1.1 0.0 ± 4.7 0.0 ± 2.61 0.0 ± 3.7 0.0 ± 2.3 1.4 ± 2.6
Lead-214 ;pCi/l 30 :I: 11 25 + 13 23 ± 12 25 :I: 10 <21
Lead-212 IpCi/t
Bismuth-214 pCi/t 41 ± 16 22 ± 14 45 ± 16 30 ± 14 36 ± 14
Cesium-137 pCi/t < 10 _ < 10

pCi/1 picoCuriesper liter
2 counting error at the 95% confidencelevel



TABLE B8. RADIOLOGICAL CHARACTERIZATIONOF WATER FROM WETLAND AREASASSOCIATED WITH UPPERTHREERUNS CREEK
i

PHASE III: 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

t_:_i_._i_:_i_:i_i_!!i:_:_:.:_i_i_i_i_ DETECTION .................... ................_ .... _:._::_:_ ......_.

GrossAIpha pCi/I 2 9.7 + 2.3 16 ± 6 5.2 ± 2.2 45 + 12 32 + 7 0.9 ± 1.4 110 ± 200:1 ± 1.3 2.7 ± 1.8 33 ± 8
GroesBete pCi/_ 4 8.2 1.9 16 ± 3 5,0 ± 1'8 28 ± 6 20 ± 4 2.7 ± 1,71 57 ± 10 3.4 ± 1,7 3,3 ± 1.7 17 _ 4
Tdtium pCi/I 460 2700 400 7800 ± 5CO 4000 ± 400 1300 ± 400 3500 ± 400 1800 ± 4001600 ± 400 300 ± 400 900 ± 400 1400 ± 400
lodin.e-129 pCi/1 1 0.0 ± 9.0 0 ± 11 0.0 ± 8,6 0.0 ± 9.1 0.0 ± 9.0 0.8 ± 9.4 6.1 ± 9.80,0 ± 8.8 2.1 ± 9.4 4.9 ± 9.2
Plut0niurn-238 pCi/_ 0.4 0.0 ± 0.5 0.2 ± 0.6 0.0 ± 0,5 0.0 ± 0.6 0.0 ± 2.8 0.0 ± 0.6 0.0 ± 0.6 0.0 ± 0.5 0.0 ± 0.6 0.0 ± 1.3
Plutonium-239/240 pCi/I 0.4 0.0 ± O.6 0.0 ± 0.4 0.0 ± 0.6 0.O ± 0.5 NO DATA O.O + 0.5 1.3 ± 0.9 O.0 ± 0.3 0.0 ± 0.5 O.O ± 1.0
Strontium-90 pCi/I 1 0.0 ± 2.3 0.0 ± 1.8 0.0 ± 1,7 0.5 ± 3.2 1.2 ± 5.3 0.0 ± 1.8 0.0 ± 2.7 0,0 ± 1.8 0.0 ± 1.8 0.0 ± 6.7
Strontium-89 pCi/! 1 0.4 ± 1.6 0.0 ± 1.8 0.0 ± 1.7 0.8 ± 1.9 0.0 ± 2.6 0,0 ± 1.8 1.3 ± 2.1 0.0 ± 1.8 0.0 ± 1.8 0.0 ± 6.7
Technetiurn-99 pCi/I 1 0.0 ± 1.8 1.1 ± 1.9 0.6 ± 1.7 2.0 ± 2.0 0.6 ± 2.0 0,0 ± 1.7 1.3 ± 2.0 0,0 ± 1.8 0.5 ± 1.9 0.0 ± 9.7
Carbon-14 pCi/I 3 3,8.± 9.6 0.0 ± 28 10 ± 16 3 ± 12 1 ± 12 5.1 ± 7.6 0.0 ± 9.0 0.6 ± 9.2 5.7 ± 8. 9 1.0 ± 7.3
Radium-226 pCi)l 1 2.6 ± 0.8 2.2 ± 0.8 2.1 ± 0.7 2.2 ± 0.8 4.2 ± 1.0 2.1 ± 0.8 5.4 ± 1.1 1.6 ± 0.7 1.5 ± 0.6 2.9 ± 0.9
Ura_um-234 pCi/_ 0.2 ± 0.8 3.1 ± 1.8 2.9 ± 1.7 1.5 ± 1.4 3.4 ± 2.9 0,0 ± 0.8 6.2 ± 2.5 0.2 ± 1.0 4.3 ± 2.0 1.6 ± 1.7
Uranium-235 pCi_l 0.0 ± 0.4 0.0 ± 0.62 0.0 ± 0.5 0.0 ± 0.5 0.0 ± 1.3 0.0 ± 0.7 0.3 ± 0.8 0.0 ± 0.6 0;0 ± 0.5 0.0 ± 0.81
Ureniurn-238 pCi/_ 0.4 ± 0.8 2.4 ± 1.5 1.3 ± 1.2 1.5 ± 1.3 3.1 ± 2.6 O.2 ± 0.9 4.5 ± 2.0 O.0 ± 0.8 2.5 ± 1.5 3.5 ± ....2.1
Americium-241 pCi/I 0.5 0.5 + 2.5 0.0 ± 4.2 0.0 ± 3.5 0.0 ± 2.3 1.5 ± 7.5 0.0 ± 1.1 0.0 ± 0.9 0.0 ± 0.8 0,0 ± .0.7 0.5 ± 1.8

• .w

GAMMA SPECTROSCOPY

Lead-214 pCi/! 31 ± 12 30 ± 11 <21 31 ± 12 27 + 13 18 30 ± 15 <18 22 ±.. 10 47 ± 21
Bismuth-214 pCi/I 34 ± 15 44 ± 17 36 ± 17! <271 44 ± 17 <25 51 ± 17 <25 <25 <49

pCi/1 picoCuriesper liter
2 counting error at the 95% confidencelevel



I I

TABLE Bg. CHE]UIlCAL CHARACTERIZATION OF WATBR IN WETLAND8 AREAS A,_;OCIATED WITH _ THREE RUNS CREEK
..

PHASE h MIXED WASTE MANAGBMENT FACIUTY

SITE NO: 16 22 23 24 65 66 68 71 77 114 116 116 117

DATE COLLECTED: 8-3-91 9-3-91 9-4-91 8.14-91 8.4-91 I)-4-91 9-8..91 8.0-91 11-,6-1)1 _e.411 11-6-91" I-(FOl 8-11-91

MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER

REPORTING

ANAI.Y'rE: UNITS: UMIT:

..:....,,_e_.._....:.:.:.:...:.:<.:.:.:.:.:.:...:...:.:.:::::...._>:.:::::::::::::::::::::::::::::::::::::::::::::::::::::_'._%_.__':..-':._ .::_:_'::_._;.__!_!'_!:i_-'.':_'_-'::.._ _....._"-'-_":: .......... ::::-_.-'_-'-"_: _.-_-'.'_-'_-_::':.>_"::.:................................ -.........................

Chtorometl'_ 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 ui 10 u
H

8r_,_-_,.,e.,_ uo/L lO 1oU 10 Ui 10 U 10. 10. 10 u 10 U 10 U 10 U 10,,,,. 10 U 10 U 10
Vinyl Chloride ug/t. 10 10 ul 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10

Chloroeth_e ugA. 10 1Ou 10u 10u 10u 10u 10u lOu 10u 10u 10u lOu 10u 10t_II

Vlemykm Chloride ug/t. 6 8 B 3 JB 4 JB 4 JB 3 JB 3 J1B 4 JB 3 JB 3 JB 8 B 3 JB 15B 4 J

J_etone ug/L 10 120i 16 4J 10u ISJ 10u 13B 12B 10_ 2GB 8JB 30B 3JIS

_x:_r_ _-,___fkle ug/L 6 15u 6 u ISu ISu ISu IS u ISu IS u! 15u! 6 u IS u IS u 15u

'' u1,1-Oichloroeth_.'-- u_ 6 ISu! 15u ISul ISu ISu 6 u ISu ISul S ISu iSu! ISu ISu

1,1-.Diddoroethm'_ u(I/'L IS S u! IS u ISu: ISu E u 6 u 8 u ISul S ul E u ISu IS u ISu

1.2-Dichloroethane (totall ug/L 6 38! 3 J 3 J 6 u 6 u 6 u 6 u 6 u 8 u! IS u 8 u: IS u ISu

Chloeoform ug/L 6 6 U 6 u ISU 15U ISU IS U ISU IS U ISU 6 _ IS U IS U S U

1.2-Oichlo_oetherm ugA. 6 6 ul E u ISUl ISu ISu IS u ISu S Ul ISu] IS u ISUl IS u E U

2-Bu_rm¢'. u0/t. 10 3e: 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u, 34 10 u 120 10 u

1.1.1-Tdchloroethalne ugA. 6 IS u IS u E u ISu IS u 6 u E u E u ,, E u IS t_ E u 6 u IS u

C_on Tetr_:t',ioekle _ 6 6u Su 6u Su Su 6ul Su' 6u Su ISu Su Su Isu

Vtnyl Acetm. ug/t. 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 1011,,,rU 10 U 10 U 10 U

Brorn_,__'.___orm'nethene ug/t. 6 6 u 6 u 6 u E u 8 u 6 u iSul !; u ISu E _ 6 u iSu IS u

1.2-Dichlc.'ow-':"_--_ ug/t. 6 iS u 6 u 8 u 6 u 6 u is u iS u 8 u ,, I; u !; _ E u ISu IS u

!c:_-l.3-Oic_oW-_,_- uoA. is is u ISu IS u IS ul IS u ISu IS u S u S u IS _ S u ISu IS u

Trichlcx'oethene ug/L IS 12 2 J 8 ISu IS u IS ul ISu! 8 u ISu IS E u E u IS u

!O_omoc_o_e, mett'w'm ug,"t. IS is u iSu IS u IS u 8 u iS u IS u: IS u ISu E _ E u E u IS U

1.1.2-Trid_o_oethir, e u_/L. 5 IS u ISu , IS u IS u IS u IS u IS u IS u , 6 u IS _ IS U ISU IS u

_r_em ua/t. IS Isu ISu ISu Sul ISu iSu' Su isu iSu IS_ $u $u $u

Trw'_-1.3-Did'_o_oproW'm_ ug/t. IS IS u ISu IS u 6 u I IS u 6 u IS u IS u 6 u ISu 6 u 8 u IS u

IBromoform u_/L iS IS u 6 u IS u iS U] iS ISu I_ u 6 u iS u iSU iS u S u I; u

o
_ ,_.._-'J'wl-2 -t_emanone u_/L 10 1Ou 1Ou IOu lOu lOu 10u 10u 1Ou tOu 10u lOu 10u lOu

2-Hexanone u_/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 10 u

TetrK_u, ett"tmm u_. iS 6u 6u 1, ISU ISU Eu 6u Eu 6u 6u ISu 6u Eu 6u

1.1.2.2-Tetr_hlm'eethme ug/t. iS IS u 6 u ISu ISu ISu 6 u E u 6 u IS u E u 6 u 6 u IS u



TABLE _. CHEWIICAL CHARACTE_ZATION OF WATER IN WETLANDS AREAS ASSOCIATED WITH UPP_ _ RUNS CP.EI_
ip ii i ,i iiinl i ........ ,

PHASE I: MIXED WASTE MANAGI_IENT FACIUTY

.... SITENO: ' ' 16 22 23 24 " 65" 6e 68 71 77 114 116 .... _l|e 117

,DATE COLLECTED: 9-3-91 9-3-91 9-4-91 9-14-91 9-4-91 9-4-91 9-8-91 9.6-9 _ 9.6-91 1_6-g 1 9.6-91' 9.6411 9-11-91

'MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER

REPORTING

ANALY'TE: UNITS: UMIT:

:;:,_._:._._;
Toluene u_/L 6 2 J 2 J 6 u 6 u] 6 u 8 u 10 38 6 u 6 u E u 17 6 u
"' '"' I

Chlorobemene _u_L S 6 u 6 u 6 u 6 u . 6 U IS u , , 6, u .,.,, 6 u 6 u 6 ,u 6 U ,,,, 6 u. 6 u

Etf_ylbeneene ug_ 5 6u §u 6u 6u 6ul 6u 1 J; 3J 6u 6u 6u 6u 6u
,,,, ii , i .............. , ,i

Stv_ne u_A. 5 Eu t_u 6u 6u 6u' 6u 6u 6u 6u 6u 6u 6u 6u
, , _ • _ ._

Xylene t_otltl,,,, ug/L 6 6 u ISu IS u 5 u 6 u 6 u 6 18 6 u 6 u 6 u 4 J 6 u

B Detected in moc_eted blm_k

J eel_meted value

u Below detection limit



TJUtlr Bg. C_-'.._CAL CHARACTIBRIZATIONOF WATER IN WETLANDS AREAl; AS&OC:IATED_RITHUPIqB_TI4REERUNS

P_,--'-_-:i: MIXED WASTE MAN..AG-_MENTFACILITY

SITENO: 118 134 135 137 140 142 155 156 157 160 161 • 184

MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER

DATE COLLECTED: 9-6-91 9-10-91 9-10-91 9-1091 9-10-91 9-10-91 9-9-91 9-9-91 9.9.81 9.10-91 9-10-91 9-10-81

UNITS: REPORTING

ANALYTE: UMITS:

Ci'_- ;.T,.;_,,,me _ 10 10u 10u 10u 10u 10u 10u IOu 10U 10" 10U IOu 10U

8;.,;.T..T..;_'-,*ne UllA. 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u t0 u 10 u 10 U 10 u 10 u

v'.T_ CP,_,-_ _ 10 10u 10u 10u 10u 10u 10_ I 10_ 10u 10_ 10u 10u 10u

Cht_;,_,_-.; u0A. 10 10 u 10 u 10 u! 10 u 10 u 10 u! 10 _J 10 u 10 u! 10 u 10 u 10 u

!M._h_:_-_ Ch;¢.-_ u(I/L 6 4 JB l! B 4 JB 6 B 3 JB 6 B 6 B 6 _ 4 JB 2 JB 2 JB 3 JB

l_vi_,-w u0/L 10 27 B 10 u 10 u: 6 J6 10 u 26 6 10 u_ 10 u] 10 B 11 9 J 34

Ci,_.,_,__.p,-,m,de _ 5 6 u 6 u 6 u 6 u 6 u 6 u 6 _ 6 u 8 u 6 u 6u 6u

11.1-Di_,;,-_,_-..me ugM. 6 6 u 6 u 6 u 6 u 6 u! 6 u ISu 6 u 6 u 6 u ISu 6 u

1.1-C_.-_,_ _ IS 6 u 6 u 6 u 6 u 6 ul S u 6 U E u 6 u 6 u ISu 6 u

1,2-P-._.-_-_-_ _ot.l| u_L 6 6 u 6 u 6 u 6 u 6 u 6 u 6 u 6 u 6 u I_ u 6 _ 6

CN¢*_ .... _ 6 6- 6_ 6u 6u 6u 6u 6u 6u 6u $u 8_ !;_

1,2-P-._......... u0/t. 6 6u 6_ 6u 6uJ 6u 6u 6u 6u 6u 6u 8,u! 6_

2-B_.-_--- u0/L 10 741 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 _ 10 u 10

1,1, l*T_;_;,_e_,_--_ u_L 6 6 u! ISu E u 6 u G u 6 u 6 u 6 u 6 u 6 u ISu IS

C_-_ Teu_ _ 5 5 u 6 u 6 u 6 u 6 u 6 u 6 u ISu 6 u !; / 1;u 6 u

V'myIAc_,_,._ u_ 10 10u 10u 10u 10u 10u 10u 10u lOu 10u 10u' 10u 10u

B_.-_'c.-c*netl_ u0/L E 6 u 6 u 6 u 6 u 6 u 6 u 6 u 6 u 6 _ li u 6 u 6 u

1.2-C_,_oro¢_-_--_ u0/L 5 6 u 6 u 6 u 6 u 6 u 6 u_I 6 u 6 u 6 _ 6 u i; u 6 u

c_-1.3-DicN_'oI_'-'_ _e _ 5 E u E u 6 u S u E u E u! E u 15IJ 6 I_ 15U 6 U E U ,

T_-_._,_e u_L 5 6 u 6 u 6 u 6 u 6 u 6 u 3 JI I! 6 u 6 u 6 u $ u

_"............ .T._.me !u_L 6 6 u 6 u 6 u 6 u 6 u 6 u 6 u 6 u 6 u 6 u 6 u 6 u
1.1.2-T hc;--'c_oethene u0/t. 5 Gu Eu ISu Eu Gu Eu 5u Eu Eu Gu Gu Gu

8_-_.-_ u_L 5 6 u 6 u 6 u 6 uI 6 u 5 u 6 u 6 u 6 u !; u 6 u 6u

T_;.-_lo3-G;,,;-;o_oC--u-_ u_ 5 5 u S u! 6 u 6 u E u 5 u 6 u 6 u 5 u 6 u Gu 5 u

|_T._:..,,, u_. 6 6 u 5 u 6 u 6 u 6 u 6 u 5 u 6 u 6 u ISuI 6 uI 6 u

4-MvC,,y,I-2-¢_7_.-.:--_ ug_ 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 lU

2-Hex,.. ,....,= u_A. 10 10u 10u 10u 10u 1Ou 10u 10u 10u 10u 10u! 10u! 10u



TAIBLIE !!9. CHEMICAL CHARACT1BRIZATION OF WATER IN WETLANDS AREAl; ASSOCIATED WITH _ TI4N_ RUNS CREEK

PHASE I: MIXED WASTE MANAGEMENT FACIUTY

SITE NO: 118 134 135 137 140 142 155 lSe 157 180 161 • 184

MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER

DATE COLLECTED: 8-6-01 8-10-01 9-I0-81 9-10-01 9-10-01 9-10-01 0-9-01 9-9-111 9-9-111 9-10-01 9-10-01 9-10.-I 1

UNITS: REPORTING

ANALY'TE: UMITS:

........................... _'",','r',',"'''''''°''''-' ;:':'_::';T;'_'::':':"':"':""...........................

Tetrachlo_oem_e u0/_ S S u S u 5 u S u S u S u S u! S ul S u E u !; u S u

'1o1.2.2-Tetrachlovoeth_ u_L 5 E u 6 u 5 u 5 u E u 8 u E u; E ul E _ I; u E u E u

Toluene u_/L 5 Eu 5u 5u 5u Eu Eu l_u 8u 5u 4J 8u 5u

Chlorobenzene uO/L S S u 5 u 6 u 5 u 6 u 5 u IS _ I; ui 6 u li u E u 8 u

/

EthyIber_ene u_/L 8 S u 5 u ISu § u 8 u 8 u $ u, 8 u. 8 u 8 u 8 u 8 u

Styrene u0/L 5 Su 5u 5u 5u 6u 5u 5u: 5u 8u 6u 5u 8u

Xylerm (tot_dl uO,4. S S u 5 u 5 u 5 u IS u 5 u= 8 ul 8 ul !; u 2 J 2 J 8 u
....... I I

B Detected m m_oo reed t_ank

J imtm_ed v'_ue

u Below detect,on limR



TABLE B10. CHEMICAL CHARACI"IBq;IZATION OF WATB_ IN WETLAND8 ASSOCIATED WITH _ THRI_ RUN8 CREEK

PHASE ll: F- AND H-AREA SE]EPAGE BASIN&
,

S_TE NO: 18e 190 191 192 196 206 208 207 208 209 220 221 " 222 226 230

DATE COLLECTED: 9.13.91 9-13-91 9-13-91 9-13411 9-1391 9-13-81 9.13411 9.13.1) 1 9.13.01 3-17-01 9-17-01 9-1741 9-17.0t 9-17.01 9-17.01

MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER

UNITE: REPORTING

ANALYTE: UMIT:

_:_.__.__:_...:..._.__._._: .......... ,._......_._,_o._,......._._.........................

Chlmomethane u0A. 10 lOu 10u 10u 10u 10u 10ul lOu 10u 10ui 10u 10u 10u lOu 10u I0_

S_ , u0/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 10 u 10 u 10

_,r_i ClVorkle u0/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 10 u 10 u 10i

Cl_oroeth_e u0/L 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 110u 10 u 10 u 10 u 10 u 10 u 10

Methylene Chloride ug/L 6 3 JB 4 JB 6 B 3 JB 4 J8 3 JIB 4 JB 6 B 3 JB 3 JB S u 6 u 4 JB II B I_ |

Acetorm ug/L. 10 8J 4J 10u 6J 10u 10u 10u 10u lOu 10u 10u 10u 3JB 10u 10u_

_ D_fide u0/L 5 6u Eu Su Su 6u 6u 6u Su 8u 8u Su Su liu 8u 6U

1,1 .-Dichloroethane ugA. . 6 6u 6u 5u 5U 6_ 5u 6u 6u Su Eu 6u Eu 6u Eu 6u_

1.1 .-Oichlo_oethane uO& 6 6 u 6 u S u 6 u 6 u 6 u 5 u 6 u 6 u 6 u S u 8 U 8 u 8 u E u_

1.2-DichJoroethuw {total) _O/L 8 8 u 6 u 6 u 6 ,` 6 _ E u 8 u 8 u 6 u r) u !; u s u E u E u s,,

_hloroform u0_ 6 6 u 6 u S u Eu 8 u E u_ 8 u 6u 6u E u 8 u 8 u I; u E u 8,

1.2-D_ctVoroetham u0/L 5 6 u 6 u 6 u 6 u 6 u 6 u 6 u 8 u 8 u 6 u 81 6 u 6 I_ 6 u S

2-But ShOne u0A. 10 10u 10u 10u 10u 10_ 10u 10u 10u 10u 10u 10u 10u 10u 10u 10_

1.1.1-Trichlo_oelhane uOA. 8 6u 6u 6u 61J 6_ Eu ISu 8u 6u 8u 6u Eu ISu 6u 8L

Cub_ TetrK_ortde u0/L $ $u 6u Su 8u gu $u $u $u 8u 8u 6u $u $u $u Su

_._ Aoetm uo/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 10 u 10 u 10 u

i_ uoll. 5 6u 6u Su Su Su 8u Su Eu Su 8u 8u 8u I;u Eu Eu
1

1,2-Dic:hla_rot_ uO4. 6 6u 6u 6u 6_ 6_ 6u 6u 6u 6u 6u Iu 6u |u |u 6U

cir. 1.3--DicNoroWopene u0A. 6 6u 6u 6u 61J 6_ 6u 6u 6u , 6u 6u 6U 6U $U 6u 6U

TdctVoroemere u0/L 6 6u 6u 6u IS-, 6u I 6u 6u 6u 6u 6u 6u 6" 6" 6u 6u
Ill

Dibromoch_omett'.me u0A. 6 6u 6u 6u 6Ui 6, 6u 6U 6U 6u 6u 6U 6u 6u 6U 6U

1.1,2-Trichloroethane u0/l. 6 6 u 6 u § u 6 u 6 u 6 u 6 u 6 u 6 u 6 u 6 u 6 U li u 6 u 6 u,,

Benzene u0_ ,, 6 6u 6u 6u 6u 6ui 6u 6u 6u , 6u 6u 6u 6u 6u 6u 6u
Trert-1,2-Oichlorowopene !uWl. IS 6 u 6 u 6 U 6 Ui 6 ui 6 U 6 u 6 u 6 U 6 U 6 U 6 U E U 6 u 6,, ,,,

Bromoform u0/t. 6 6u 6u 6u 6u 6u 6u 5u 6u 6u 6u 6u 6u 6u 6u 6u,

4-Metfly_2-pentm_one u0/l. 10 10 u 10 u 10 u 10 uj 10 u i 10 u 10 u 10 u tO u tO _ 10 u 10 _ 10 u 10 _ I0 u

2-Hex_ne uo_ 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 10 u 10 u 10 u



TABLE B10. CHEMICAL CHARAC_TION OF WAT_ IN WETLAND/; A880(:_TEO wn'lH LttpPt_THR_ RUNS

PHASE11:F- AND H-AREASEEPAGEBASINS

SITENO:. 188 190 191 192 ' lie 206 205 20? 208 20tl 220 221 " 222 226 230

DATECOLLECTED: 9-13-91 9-13-91 9-13-81 8-13-81 0-13-01 0-13.01 9.13-81 9-13-81 9-13.11 9-17-01 9-1741 9-1741 9-1741 9-1741 9-1741

MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER

UNITS: REPORTING

NqALY"I"E-

reUm:hloco_w_e u_. 5 Gu 5u 6u Su Su! Su Eu 8u 6u , 8u 8u Su 8u 8u Su[
. . .-'11 22Tetrachloroethane ug/L 5 8u Eu 5u 5u 8u 8u 6u Eu Eu Su Eiu Im 8u Eu Eu

roluem ..... ug/L 5 Su 5u Eu Eu 5u! 3J Eu 5u Eu Eu , Eu 15 Eu |u llu

Chlc._enzene u0/L S Su 5u 5u 5u 5u 5u 6u 5u tSu 8u 8u 8tJ 8u 8u Su

£thytbemene u0/L 5 6 u S u S u S u 15u S u S u 15u S u S u 8u S t_ S u S u li u

Styrene ug21. S Su Eu Su 6u E_ 6u 6u Su Su 6u Su 8u I;u $u Su

X_me(tot_ZJ _g/L § §u Su 8u 8u 8u 6u Eu 8u 6u 8u I_ 8u t 8_ 8u 8u

B Detected in amloc_ed bienk

J estimated vllue

u Below detectior_limit

s



TABLE B11. CHIE_UCAL CHARACTIB_.ATION OF WATER OF WETLAND& ArAUDCIATI_ WITH UPIPI_ _ RUNS

PHASE Ill: SANITARY LANDFILL

SITE NO: 254 268 259 2/12 263 2eli 20? 288 2/m 271

DATE COLLECTED: 8-17-81 9.1741 9-1781 9-1741 I)-1741 9.18411 9.18-81 9.18-81 9-18-81 11-18411

MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATIm WATI_

REPORTING

_IALYTE: UNITS: UMIT:
i

Chioromethar* ug/t. 10 10 u 10 u 10 U 10 U 10 _ 10 u 10 u 10 U 10 u 10 u

Sr_ ug/t. 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u

V'myt CNorkle ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u

CJ'doroether,e ug/t. 10 10 u 10 u 10 u 10 u 10 u_ 10 u 10 u 10 u 10 u 10 u

Memyte_ Chloricle ug/L 6 4JB 19B 16B 4JB 4JB 36B 2ISB 4./8 13B 3"/B

_eton. u0/L 10 10 u 10 10 u 10 u 29 14 IS 17 B 10 u 10 u 24

Cubon DimJIfid. ug/t. 6 6u 6u Isu 6u _u Isu Isu Isu Isu Isu
I

I1 1 Dichloroemm'm _ug/L 6 Isu 6u 6u 6u ISu 6u ISu 6u 6u liu

1.1-O_¢hkxoettwm u0A. 6 6 u 6 u IS u 6u 3J 6 u E u IS u ISu E u

1.2-Dich_oethene (total, ug/L IS 5u §u 6u 6u ISU ISu 8u ISU 6u ISU

Chlorofam_ ua/L IS 6u 6 u 6u 6 u 6u Isu 6u 6u 6u 6u

1,2-Oich_oemen* ug/L 6 6 u 6 ut 6 u IS u ISu IS u 6 u 6 u 6 u 6 u "
I

2-Butancrm u_L 10 10 u 10 u I 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u

I, 1,1-Trichloroethane ug/L IS IS u 6 ul 15u 6 ui 3 J IS u ISu 6 u IS u IS u

Cub¢_ Tetr_mhloride ug/L IS Isu Isuij ISIJ 6u ISu Isu IS¢I ISu IStl ISlJ

V'myl Acetate u0A. 10 10 u 10 ul 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u

|romodichloromemane ug/t. IS IS u 6 u I ISu 6 u ISu 6 u ISu IS u IS u IS u

I 2-OicNorowopane ug/l. IS ISu 6ui Isu 6u ISu 6u ISu ISu ISu ISuci_-1.3-Dichi_'om'opene uo/L 6 IS u: 6 u ISu 6 u 6 u 6 u IS u 6 u 6 u 6 tl

u I 6 u 6 u 6 u 1 J 6 u IS u 6u 6 u 6 uI"r_cl'doroethene uo/L IS 6
I

)ibr_-nochloromemane _ IS 6 U, 6 u 6 u 6 u 6 u IS u 6 u 6 u _' 6 .u 6

1,1.2-Trichioroeth_m uo/L 6 IS u IS u 15u 6 u IS u IS u IS u IS lal IS _ ISu

Sermm _ IS ISu 6u 6u ISu ISu 6u 6u ISu IS u_ 6U

Trarm- 1,3-OichtoroOroperm ug/L IS 6u 6u 6u 6u Isu 6u 6_ 6u 6_ 6u

_romoform _ IS Su ISu Su ISu 6u ISu! 6_ ISu IS_ ISu

4-Memyt-2-pentanone u0/L 10 10u 10u 10u 10u 10u 10u! 1Oui 10u 1Or 10u

2-Hexanone u0/L 10 10u 10u 10u 10u 10U t0u 10u! 10u 10u 10U



TABLE 811. CHI_IICAL CHARACTI_IZATION OF WATI_ OF WETLAND6 AIISOClATED WITH _ _ US

PHAI_E II1: SANITARY LANDFILL

SITE NO: 264 268 269 262 263 240 267 268 269 271

DATE COLLECTED: 9-17-91 9.17-91 9.17-111 9.17-81 8-1741 IF18411 9-111-91 9-1881 Ik18-111 9.19.tll

MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER

REPORTING

_.NALYTE: UNITS: LIMIT:

retrm:Noroethene _ 6 6 u 6 _ 6 u 6 u 8 u 6 u 6 u 6 u 6 u Su

1.1.2.2-Tetrm:hioroetham uoA, 6 6 u 6 u 6 u 6 u 6 u 6 u iS;U 6 u $ u 6 U

l"_luene u0A. $ 6u 2J Su 6tl 40 6u 6u lu 6u 1J

_lo,.=4=e_ene u0/t. 6 6u 6u 6u 6u 6u 6u 6u 6u $u Su

.=my_emene u0/L 6 6Ul 6u 6u 6u 6u |u Iiu 8U 6u 6u

S'_en_ u0A. S 6u I 6u 6u .u 6ul 6u 6u 6u ,u 6u

Xyk.-,e u0A 6 6u[ 6u 6u 6u 6u 6u $u 6u 6u 6ui . .

B Detected in mmoc_ted bt_mk

J e_timated v_hue

u Below detection 5m_t



TABLE B12. CHEMICAL CHARACTERIZATION OF WATER FROM WETLANDS AREAS ASSOCIATED WITH UPPER THREE RUNS CREEK
PHASE h MIXED WASTE MANAGEMENT FACIU
_m1I: NO: I - 22
DATE COLLECTED: 1-24-921 1-24-92
MATRIX: WATERI WATER

._ETALS, UNI1:5: LIMITS:
Silver UG,I. 10 10.0 ul 10.0 u
Numinum UG/L 200 2301 200 u
Arsenic _ 10 10.0 ul 10.0 u
Barium UG_ 200 2oou] " 2oou
)Cadmium UG/L 5 5.0 u] 5.0 u
_hromkan UG/L 10 10.0 ul 10.0 u

Ic-_-orr'_r_ 2s 25.0ul 25.0u
l lron 100 290l g26_.-cu_ _ 0.2 0.20ul 020u

1,5o_m UG/L 5000 50(X)ul 5000u
iNk:_l UG/L 40 40.0 ul 40.0 U

__w__ _UG/L I 3 20.5J 3.7
Se',en(um !UG/L 5 5.0 ul 5.0 u

i

_i_:-!iii:-.._i_i_-..t :_-_!_L_,_.._._

5 5u
1 2.2J 22

- _1 ,
0.1 0.16

0.01 _ _] 5.1
_ z

5 Z.9

1 , '_""i 39.5

4.48J 5.36
__1

23

k 2_ 243

UBelow DetectionUrn,



IJ ,, _ u un

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

:5111=N(J: 11B 134 I35 13/ 140 ", 142 I 155 156 I 1,5/ ] 160 161 164
DATECOLLECTED: 1-27-92 1-28-_ 1-28-92 1-28-92 1-28-9211-28-9211-29-92 1-29-921 1-29-921 1-29-92 1-29-9: 1-29-92
MATRIX: WATER WATEF WATER WATER WATERIWATERIWATER WATERI WATER!WATER WATEI WATER

METALS UNITS: LIMITS:
Silver LJG/L '_10 10u !3 10u lOu lOul 10ul lOu 10ul lOu 10u 10_ 10u
Aluminum UG/L 200 200 u 117 200 u 200 u 2091 200 ul 200 u 200 u[ 200 ui 1480 200 _ 200 t_
Arsenic U_1. 'I0 10u 10, 10u 10u 10ul .... 10ul lOu 10ul lOu_ lOu " lOz lOt_
Barium UG/L 200 200u 200 200u 200u 200ul 200ul 200u 200ui 200ui 200u 2001 200u
Cadmium UG/L 5 E u 5 5 u 5 u 5 u' 5 ul 5 u 5 ui 5 u 5 u , 5 i 5 h
Chromium UG/L 10 10u 10 10u 10u lOul 10ul 10u 10ul 10u 10u 10_ 10t_
_,Copper UG/L 25 25 u 25 25 u 25 u 25 ui 25 ul 25 u 25 ul 25 u 25 u 25 1 25 t_
Iron UG/L 100 1510 148 lOOu 10Ou 111| 1960| lOOu 10Oul 132_ 1OOu 1OO_ 194

Mercunj UG/L 0.2 0.2 u 0.2 0.2 u 0.2 u 0.2 ul 0.2 ul 0.2 u 0.2 ul 0.2 u; 0.2 u 0.2 1 0.2 u
_kznganese UG/L 15 41.4 ' 19., 15 U 31.6 15 Ui 4291 44.9 62.81 46.3 646 15 t 15 L_
Sodium UG/L 5000 5(XX)u 5000 50(X)u 500Ou 500oul _20OI 7730 60901 50oouj 9410 744_ 528G
Nickel UG/L 40 ' 40 u " 40 40 u 40 u 40 ui 40 ul 40 u 40 ul 40 u 40 u 40 1 40 l_
Lead UG/L 3 3u 3 3u 3u 3u' 3ul 3u 3ul 3u 3u 31 3u
selenium UG/L 5 5 u 5 5 u 5 u 5 u" 5 ul 5 u 5 ul 5 u 5 u 5 _ ' 5 u

20 75. =.1 26.5.=.5120ui 44., 20.,=
.... I I

LAcidity MG/L 2 48 6 46 66 721 901 10 241 12 2(] 2, 2
IChloride f,,'_G/L 5 5 u 6. 5 u 5 u 5 u" 5 ul 5 u 5 ul 5 u 5 u 5 _ 5 u
Hardn_=_t__ MG/L 1 4.5 3 31.5 18.5 231 191 8 1,1.51 1_" _.5 ZT.! Z
Nitrate MG-N/L 0.1 0,1 u 0.1 0.14 0.27 0.161 0.151 4.6 5.61 0.58 16 4. 05";-
pH PH UNIT:5 0.0i 5.3 5. 5.1 4.0 5.71 55n 4.9 5.31 5.8 4.8 5J 5.,
Suifalo MG/L 5 : 5 u ' 9. 11.5 9.4 20.31 16.9L - 5 u 5 ul 5 u 5 u 6._ 5 b

43. 71.9 44.1 56.91 36 141 85.1 33.1 "Conducth/R__JMHOS/GM 1 20.7 _.51 62_3l 55.2
_.-.-o.,..-,-,..._:-,-._.

5.28 5.6 5.58 4.95 5.161 15.311 4.94 5.041 5.12 4.0_ 5.3, 4.88

._:>nductlvit]f.... 7 62 37 731 691 54 98l 21 05 51 25
:tedox r 144 21 197 191 191| 162| 278 2921 223 265 23 225

ii I i l iN n i

u BelowDetectionLimit



TABLE B13. CHEMICAL CHARACTERIZATION OF WATER FROM WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEK
PHASE Ih F- AND H-AREA SEEPAGE BASINS I
SITE NO: 186" 190'" 191 192 196 I 205 ....206 207 208 209 I 2201 221 222 225
DATECOLLECTED: 2-10-92 2-10-92 2-10-92 2-10-922-10-9212-12-92 2-10-92 2-10-92 2-12-92 2-12-9212-20-92! 2-20..92 2-20-922-20-92

MATRIX: WATEF WATERWATER WATEI_ WATER WATEI_ WATER WATER WATER WATE_WA_ WATER WATER WATERL ""_ "" ','.v "".'. ...................... I L',,.. ".:v.."• • ",'.:.::

METALS: UNITS: LIMIT: i :
Silver UG/L 10 10u 1Ou I 10u 10u ' lOu I 16 "'10u 10u I 10u 10u I lOui 10u 10u ' 10u
Aluminum UG/L 200 200u , _u ] 200u 200u ' 200u I 266 200u _u i 200u 200u I 215 1 203 248 200u
Arsenic UG/L ' 10 10u ]uu _ 10u 10u _ fo=J'110u 10u .... 10u 10u'J 10u i 10u 10u 10¢J
_num ugh.- 2oo 200u 200u'j200u 200u: 200ui,_ou 200u 200uJ_ _oou 200_12°°ul 200u,,,,200U 200U

'Chromium UG/L 10 10u 10u"'l 10u 10u ]uu _ 10u '10u ::,_ I 10u " 10u' 10u ' 10u

l_xlPPer UGh' 25 25_; 25u I 25u 25u : 25u. 1 25u 25u 25.u i 25u 25u: I 25u 25u,',:', 25u 25uUG/L 100 116 142""] 100u 100u 814 16230 147 10Ou_ 102 100ul 165 464 744 287
Mercury UCz/L.... 0.2 0.2u 0.2u I 0.2u 0.2u ' 0.2u I 0.2u 0.2u" 0.2u I 0.2u 0.2u I 0.2u 0.2u 0.2u 0.2u

iManganese UG/L' 15 36.8 15u I 15u 150u 30.2164.8 15u iSu' 15u5000u 500015tJ'u500046"138"3u 53.6 15uSodium UG/L 5000 5(XX)u 5000u 5000u 5 u 5000u 50O0u 5000u 5_0()0u 5000u 5000u ' 5000u
Nickel UCz/L' 40 40u 40u 140u 40u 140u'J 40u 40u ,,Ju , 40u 40u142.1 " 40u 40u 40u
!L.d
ISelenium 5 5u _, , 5u 5u i :.- '. 5u 5u - 5u 5u 5u 5u" 5u 5u

Z]nc UG/L 20. 26.3 42.5_ i 28.7 21 43.5 133 22.8 20.3 ! 73 38.7 i 175 123 72.1 51.7i , , i i _ • i

l i I I m l

• 10_/_I ..............._::.............:_..............................................._':" i_:iii!_::_ii::_i_!ii_i!_J.......:":...... __ ..........

'Chloride MG/L 0.25 4.6 3.61 4 4.11 6.5_I 5.8 3.6 3.5l 4.9 41 3.51 " 4 3.7 , :,_;-, ,
H_rdnes8 MG/L 1 23 "' ,_.4', 3 6.4 10 6 c,.cl 1.a 41 12] e 5.5
Na_, M_ 0.05 0_ 0___! 0.13 0.18 0.2,1 0.11' e._ 0.17_! 0.19 0._71 _.181 0.10U 0.100 0.23 i

0.01 __ 5.2 .41 --' 5 51 , ...."_Pl'_lllde MG/L 0.1 9 0.81 0.54 2.5 0.591 3.9 0.37 0381 0.85 1.6 2. 3.2 4.2 2.5 U ;
_,onductivityUMHO,S/t:;M 1.0 21.1 14.6! 16.1 21.1 i 24.21 25.1 27 14.81 14.1 1451 17.4] 26.2 16.8 " 16 i

.................. _ _.,.,_

5.0i ..... 4. 4.4 i 4.431 6.65 5.92 5.74i 5.62 5.61 5.351 4.91 5.25 5.05nductNIty ' 76 14 36 " 19 - -' 7 16] 211 15 15 12
: ..... 226 224 ' JIR_,dox , 218 2551, 253 234, 24_1, 108 179 1731, 173 1841 183 237

u BELOW DETECTION LIMIT



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

254 1 258
DATE COLLECTED: 2-24-9212-24-92

;WATERI WATER WA

10.0 ul 10.0 u
200 ul 227
10.0 u] 10.0 u

] 200ul 200u
s.oui 5.0u

10.0 ul 10.0 u
' 25.0ul 25.0u

I ¢_,=1 653
0.20 ul 0.20 u

3s.Sl ss.2

i 40.0 40.0 u_1

; __ , 4.3
I --,.uul 5.0 u

1._61 110
i i i

i
I

, ] -- 70
3RI 4.8

, ,,.,I 9
i _ "°_ 0.16! -'_'_'1 ,

i i __ , 4.7
i z_ u_ 2.5 u, t7 =1 2g.4 ,,i i .... ;

5.941 4.55
! i __1 21

! lg41 176
I I I

u BELOW DETECTION LIMIT



TABLE B15. RADIOLOGICAL CHARACTERIZATION OF WATER FROM WETLANDS ASSOCIATED WlTH UPPER THREE RUNS CREEK ii i i ill ,|

" PHASE h MIXED W ...ASTEMANAGEMENT FACILITY
SITE NO: 15 _ 22 23 24 65 66 68'

DATE COLLECTED: jM ATRIX: WATER WATER WATER WATER WATER WATER WATER
LIMIT OF

ANALYTE UNITS: DETECTION:

LGrossAlpha pCVI 2.0 i --
Gross Bets pCVI 4.0 ,i ....

Tritium p.Cj//__ 460.0 i .......
Iodine- 129 pCVi 1.0 .... _
Plutonium-238 pCVI 0.4 j _ ......

Piuion,ur_23W2_O [pCVl 0.4 1 ' i
Strontium-90 LpCVi 10
IStront_um..89 pCi/I _ .0 t "

.... I .......ITechnetiurm99 pCVI 10 ,

C_Mbon-14 pCVI 3.0 . i ...._:_ium-226 pc_ 1 02 _ _ ....

Uranium pCVl'" ] I

Urar_um-234 pCVI ! 0_'5 _ I I

Ura_um-235 IpCiA i
Urar.um-238 _CVi ..... _ ..................................

!Leed-2't _, 1 _pC#l _ .... _ ......

lLe_d'212 IPc_ 1 l l "

_smuth-214 IpC_ l i . l

Cesium-137 l p Cl_ I , i

C_134 IpCVl I'I

._----- _ ,,- I " 1 -
pCiA picoCunes p ;r liter
n'cj/I rr_Uiogramsper liter
pCVI'" combined U238. 234. 235 based on equilibrium co

below detection limil

" _SI in process

•"pOrto4

Created By: CJR/Date: 7-30-92 VenSeKlBy: TBN /Date: 7-31-92 Page B-24



T.A_n_B16. RADIOLOGIICALCHARACTERIZATIONOF WATI_ FROM WETLANDS A88OCIATED WITH UPPt_ THRE RUNS

PHASEI: MIXED WASTE MANAC_.a.ENTF.A-_.IITY

81TENO: 16 22 23 24 ill ee el

DATE COLLECTED: 2-1942 2-1141:! 2o11-82 2.11-12 2.11412 2.11412 2-11412

MATFEX: I__U..TOF WATER WATER WAllR WATBq WATER WATIR WAllR

_,_.*J_,_ pC_ 2 1.1 ± 1.6 8.9 * 2.0 0.0 • 1.2 60 _:9 0.3 _: 1.0 4.8 i 1.11 2.e • 1.8

G_,,_ Beta pCi/I 4 3.2 ± 1.8 7.9 ± 1.9 3.t • 1.8 3.1 * 1.8 8.0 ± 1.9 3.4 4. 1.9 6.8 • 1.9

G;.T.T,4 _'_- L_"C_!._ NAD NAD NN) NAD HAD NAD NADI

Tritium )Cl/I 460 17900 • 700 87000 * 1000 106000 :k 1000 33800 ± 900 88000 ± 1000 20(100 s: 700 58000 * 1000

14._;.-.-129 )Ci,4 25 0.0 4- 14 0.0 ± 9.4 3 ± 20 0.0 s: 10 0 • 26 0.0 _ Ul 1 • 38

PI_,_,-;_Y_-238 _::;i_ 0.4 0.0 _1.0 0.0 ± 0.7 _).0 * 0.8 0.0 _ 1.4 0.0 • 1.1 0.0 _: 1.8 0.0 4, 1.0

Plutonium-239/240 .,F_'_L_ 0.4 0.0 ± 0.8 0.0 • 0.6 I0.0 _ 0.8 _).0 _: 1.0 0.0:1:0.11 0.0:1:1.0 0.0 • 0.l

Su_,_;_n-89 )Ci.4 1.0 0.0 ± O.O 3.e + 1.7 2.4 :_ 2.0 8.4 • 2.0 4.1 • 2.7 4.2 4. 3.1 3.1:1:1.4

S_.u,-_;,m_90 .__;__1 1.0 0.7 • 2.9 0.0 :_ 2.4 0.8 • 4.4 o.e :_ 3.5 0.0 • s.I 0.0 • 6.1 _.0 • 3.0

T_,;;-.-,_m-99 )Cl_ 1.0 2.4 ± 1.9 2.0 :_ 2.1 0.6 • 3.6 1,3 ± 2,0 2.0 _-4.0 1.0 ,_ 2.3 3.0 • 4.0

Ureni_234 _i/1 0.4 0.6:1:1.1 1.6 :_ 1.1 0.1 • 0JI 1.9 • 1.2 1.2 ± 1.0 0.9 _- 0.| 0.8 • 0.9

t.,_'onium-236 :.Ci/I 0.4 0.0 ± O.O 0.0 ± 0.4 0.0 • 0.4 0.0 * 0.4 0.0 s: 0.6 0.0 ± 0.4 0.0:1: O.S

Uranium-238 )Ci_ 0.4 1.3 _: 1.3 1.0 ± 1.0 0.6 • 0.8 il .3 ± 1.1 1.0 ± 1.0 0.4 ± 0.8 0.2 =t0.7

Americium-241 :_Ci/I 0.6 0.0 + 0.6 0,0 :l:O.O 0.0:1:0.8 0.0:1:0.7 0.0 ± O.O 0.0 ± 0.6 0.0 _:0.11

Cerb<m-14 :_Ci/! 3.0 6 ± 11 4 ± 10 43 * 13 3 * 13 0,0 + 11 61 :_ 16 7 :_ 11

Radium-Tots{ _Ci/_ 1 1.4 ± 0.4 9.1 ± 2.1 1.1 _=0.7 12 ± 2 8.2 ± 2.1 4.7 :_ 1.7 4.8 ± 1.6

pCi/1 _ico_ per lit_

mg/1 milliagrm per liter ,,

pCi/1"• combined U238, 234, 235 bm4_d_ equilibriumco

NAD no activity detected

• l_t in prm:e_

• " pCi/ml



T.Area=11,16.p__rJ,__LC)OI_.A_C._._.''.A_i_-_.AT1ON OF WATBt FROM WETLANDS .A_--_--A-T_D WITH UPPERTHREE_

Pg*_-aS-_I: MI_ WA&T_ MAN.A._-_'_'-T FA_LrrY

SITENO: 71 7? 114 11B 118 i117

)ATE COLLECTED: 2-1I)-12 1-27.1)2 1*2742 1*2742 1.2742 1-2742

M_.A.TlqlX: WAIIR WATIR WATIlq WATER WATIR wAlrlmi
LMTOF

G_,_.-_ pCL,t 2pCUI 0.8 4. 1.6 2? 4. 1.? 3.8 4. 1.7 11 4. 3 13 4. 3 0.0 • 1.1

S;_.Bet, _ pCUl 2"_r- 2.e 4. 1.8 4.8 4. 2.2 2.0 4. 1.8 11 4. 2 t3 4. 3 0.4..... 4. 1.7

Tritium pCl/1 4O0_Ci/I 13100 4-e00 3_2000__4. 1--N_0 7_,_-_-0 4. 1":':"-" 141000 4- _ Ol_ • 1000 XmNV • 1£'--_

:_,_,:_,-129 pCb5 26pCiA 0.0 4. 37 0 4. 10 0 4. 14 0 4. 11 0 4. 11 4 4. 111

P1_,-_um-238 pCU1 0.6 t_iJl 0.0 4. 1.1 0.0 4. 0.4 0.0 • 0.6 0.0 4. 0.6 0.0 4. 0.6 0.0 4. 0.1i

Ph_,-;urn-23_/240 i_'_i_ 0.6 _,C_;__ D.0 • 0.8 0.0 4. 0.4 0.0 • 0.4 D.2 4. 0.8 0.0 4. 0.4 0.0 4. 0.1)

S-_,,_,,-_"-_D0 ;pCi/I --pCi/I 0.0 4. 4.6 2.? 4" 4.7 0.6 • 1.9 0.0 4. 1.7 1.0 4. 1.0 0.8 4. 2.7

$'_,_,,-_;,,,_,-89 iPCi/1 --pci_ 2.6 ",-2.0 6.0 4. 2.2 0.6 ± 1.9 0.0 4. 1.7 1.0 4. _.0 0.8 4. 2.7

T_,_%_,_;_-89 _CUI --pCU! 4.6 4. 4.7 1.6 4. 1.8 3.4 4. 1.9 1.4 4. 1.7 1.7 4. 1.8 3.7 d: 1.8

C_,-_,,_-_14 )C:U! 0.6pCi/I 22 ± 12 0.0 ± 10 4 ± 10 2 ± 21 4 ± 27 0.0 4. II.?

R__-,_:_,,n.tot# )CU1 1 pCi/I 4.8 ± 1.7 1.6 : 0.6 1.8 ± 0.6 1.8 4. 0.8 4.4 4. 0.8 1.6 4. 0.15
UrK_Jm-234 )Cb5 0.4 pCU! 0.2 ± 1.6 1.0 0.8 0.4 ± 0.8 0.8 4. 0.8 0.4 4. 0.8 !0.6 _. 0.7 ,

U_-_-236 )CUt 0.4 pCi/I 0.0 ± 1.1 0.0 ± 0.3 0.0 ± 0.3 0.0 4. 0.3 0.0 4. 0.4 0.1 4. 0.6

Urenium-238 pCi/I 0.4 pCbl 0.0 ± 1.8 1.0 ± 0.8 0.0 ± 0.6 1.0 ± 0.8 ;1.0 4. 1.0 0.6 4. 0.7

A,T_,-_--__-,_-241 pCUI 0.6 pCi_ 0.0 ± 0.6 0.0 * 1.2 0.0 ± 0.9 0.0 ± 2.4 I0.0 ± 1.1 0.0 4. 1.0

_.T._._ _"..... NAD NAD NAD NAD NAO NAD

pCi/I p_c_:;uri_lper liter

NAD - no _ctivity detected



T.__I.___ El§. RADIOLOGICAL CHARACTErIZATiON OF WATi_ FROM WETLAND8 _-A-TI_) WITH UPPgq THRI_ RUN8

_, .A__: I: MIXED WASTE MANA_-m.ENT FA:_--LrrY

SITE NO: 118 114 1311 137 140 142

DATE COU._TI_: 11-27 42 1.2942 1-284 2 1-29.02 1-2842 1-2942

MA1TBX: i WATTm WA1TR WAllR WATER WATER WATN_

LIMIT OF

•.._.."--_r-ii UNITII: DETECTION:

=,-_,_A;_,_,; .,_C_;_q 2___s_4 0.0 ± 1.1 e4 ,: 14 0.4 • 2.7 lllO i 17 8.8 + 2.2 71l s: 20

:_,;,_L,_, .,_CLq 2_::i,1 4.7 ± 1.9 69 • 11 12 s: 2 82 :_ 12 11 s: 2 183:1: 14

rHttum .,_C_;_q 400 "v'_ 129000 • _2000_ 3600 d: 400 58000 _: 1000 70000 • 1000 76000 • 1000 7300 _: 600

,_;,-,,_-129 .,_C_;..q 2__r__;_4 0 * 13 0 + 11 0:1: 14 0:1: 11 0 * 12 l0:1: 14

_,.,_,,-,;,Jm-238 .,_C_;_# 0.6 _,C_;..4 0.0 _: 0.6 0.0 :_ O.e 0.0 -* 0.6 0.0 :l: 0.6 0.0 ± 0.6 0.0 :l: 0.8

_k_onium-239/240 )CL4 0.6 _-,C_;_4 0.0 • 0.4 0.0 ± 0.4 0.0 • 0.4 0.6 + 0.7 O.0 • 0.6 0.0 4- 0.6

_'_T,._s'_,.-_O .,_C_;__I --pc_ 0.0 • 2.8 1.1 4- 1.6 0.0 :_ 1.7 1.6 :l: 3.4 0.7:1: 1.8 0.6 s: 1.7

_-,,,,_,.-.._._9 .,_c___q --fK::t/I 0.0 ± 2.8 11.1 ± 1.6 0.0 ± 1.7 1.6 s: 3.4 0.7 ± 1.8 0.6 • 1.7

r_,;,_,-,,;_m-g9 >Ci/t --pC bl 2.9 ± 2.4 1.0 * 2.6 1.1 ± 2.1 0.0 _: 2.0 O.0 • 2.0 0.9 ± 2.0

erb, 14: _,,-_ :R:i/1 0.5pC_ O.0 ± 9.4 3:1: 20 2 t 10 3 I 12 7:1: 11 0 :l= 18

_clhJm, *,oral )Cl/I 1 pCi/t 1.7 ± 0.6 6.8 ± 0.9 2.4 * 0.6 8.4 • 1.6 2.2 _: O.e _.6 4- 1.6

J_Kvicrn-234 )Cbl 0.4 pCbl 0.6 ± 0.6 2.0 ± 1.2 4.8 * 1.6 3.7 ± 1.e 0.0 • 0.4 1.0 4" 0.9

JrenkJm-236 :R_i_ 0.4 pCi/t 0.0 ± 0.3 0.0 ± 0.4 0.0 ± 0.3 0.1 ± 0.7 0.0 ± 0.3 0.0 4- 0.3

_.;,_,;,Jm-238 pCM 0.4 _-,CJ_ 0.1 • 0.6 3.3:1: 1.4 3.0 • 1.3 4.6 • 1.7 0.0 ± 0.4 0.1 :_ 0.6

%T_,-:cka_241 pCi/t 0.6 pCi/t 0.0 ± 0.9 1.0 ± 1.4 0.0 + 0.9 0.0 ± 1.6 0.0 ± 1.2 0.2 • 1.3

3.,T-_, a _: --------" __ -- N,a4) NAD NAD NAD N.AD NAD

.Ci/t p_coC,Jries per liter

_,l_l_ - rio mct_viW detected



T.jat_¢ lllt. Lm__.E-]OLOO_-A_CHAP-A-CTIB=IzATION OFWATI_ _ WETLANDS .=___{:::1Al1_WIITH _ _ RUNI _

PIH_aL__= I: MIXED WASTE M._._.A__C_.=,_----"TFA-_-LrrY

SITENO: llili 116 117 100 ilgl 114

COLLI_TION DATE: 1-21412 1-2142 1-21412 1-2142 1-21412 1-21412

.u.pSTiqlX: WATI_ WATER WATHq WATER WATER WAI"Uq

UMIT OF

_lailXLTnI UqIITI: JOETt_llON: ............................. J
........................................................................................... ___, .__ __%_ __.i......................_::...........,...,::__%i_ __t :__,'_:'____'_"____........_

7.4 :_ 2.7 48 ± 7 1.3 ± 1.5 8.4 ± 2.E 1.2 ± 1.4 1.1 • 1.3
_ .-r_ _-_L_. 2 F:i_

_.-_B_te _-,CI_ 2p_.J_l 14 ± 2 120 • 10 8._ :_ 1.9 121o• lo 2e • 3 u ± :J_

Tritium -,Ci_ 480 __;..,I 30-8000--± 1-rJt_-- 64000:1= I__000_ J4_ :l: 100Q 263000 s: 2000 197000 • _ _ dl=1_'_,._

Ir.,._;;-..;-129 _,_,C_ 2_-pC;-4 0 * 12 e.7 ± 2.6 0 ± 10 0 * 11 0:1: 12 0 "_" 12

Pk,_,-_'.,_n-238 _'_;.*_ 0.6 _ 0.0 ± 0.4 0.0 s: 0.4 0.0 "_ 1.0 0.0 '*" 0.9 0.0 *" 0.8 0.0 _" 0.7

F_,-_m-23ilt240 I_-'CL_] 0.6 FCL_I 0.0 ± 0.4 O_ ± 0.3 0.6 • 1.3 0.0 ± 0.8 0.0 d: 0.7 0.0 d_ O.I

S_.__;j_._;._O I.__L._ _,,t_Ar__. 0.O ± 1.6 0.0 ± 3.2 1.1 * 1.8 100 ± 10 11 • tl 2.0 , 3.2

S_._.-_.-;-_._'II !_'_-Lq --pC i/! 0.0 ± 1.8 23 ± $ 1.1 * 1.8 0_ • 4.0 0.0 • 3.6 2.0 * 3.2

Ti._%-.;_m-1)9 I.'_CLx] --.'_-L# 10 ± 3 62 • 7e 2.8 * 2.1 18 • 4 e 3.8 • 2.1 i3.1 • 2.0
C.,_,,_-_14 )Ci/i 0.6pC_l 7 ± 22 0 _- 1t 0 _: 12 0 ± 13 0 • 12 $ _ 24

Fl_dium,totel .,_J__i 1 pCi_ 0.9 ± 1.4 111 ± 2 1.7 * 1.0 2.0 ± 1.4 1.2 ± 1.2 0.3 + 0.t

U_-_m-234 .-__L_I 0.4 pcl/I 0.2 ± 0.6 2.3 ± 1.2 0.0 ± 0.4 1.E * 1.1 0.6 • 0.8 0.2 • 03

Uranium-236 )Ci/I 0.4 pC_ 0.0 ± 0.4 0.0 • 0.4 0.0 ± 0.6 0.0 ± 0.4 0.0 • 0.4 0.0 • 0.6

U_i-,_-238 _C_l 0.4 pC_l 0.2 ± 0.7 2.0 ± 1._ 0.0 ± 0.6 0.0 ± 0.6 0.0 • 0.6 0J_ *, 0.4

_,T_,-_._-_-241 :_i_1 0.5 pCi/I 0.0 _: 0.9 0.0 ± 1.0 0.2 ± 2.1 0.0 ± 1.0 0.0 • 0.il 0.0 d: 0.8

C;.-,,_,,.a _.--- __ __ NAD NAD NAD NAD NAD NAD

)Ci/t i_coCur_e per liter

Verified by mlrmlylrll

NAD - rio motivitydetected



T sin i: B18. PJkDiOLOGICAL CHAP-A-CTBnOZATION OF WATI_ FROM WETLAND AREA8 .A__eJ_ATIm WITH tJIPPIm THIMSE RUNS (:_mq=r

iI__A_ k'_N: F- AND .uA._.j 4 _AOE R_.A.__N8

611_,: NO: 188 190 1191 112 ;1N 201 200 _o_

OA TE CO LLECTI_: 2-1042 2-1042 2-10-02 2-10412 2-10412 2-1242 2-1242 2-1242

MATI_X: WATHq WATBq WAlrS_ WATSq WATnq WATnq WATER WATIIq

_'-(i: DETECTION:

::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ........ • ._... :_:..Y_...o.-._---.-..._._,.._:._......,.._.

G_A;_,%i _-__;_ 2pCi_l 13 ± 4 2.e ± 1.6 2.8 ± 1.e 6.0 • 1.1 62 * Is 48 • 12 2.3 • 1.1 3.4 • 1.6

Grom Beta !_-__L_. 2 pC_ 23 ± 2 28 ± 2 8.8 ± 2.0 32 ± 3 8.6 * 2.0 46 ± II ?.7 • 2.0 2.9 • 1.8

Tritium >C_ 4e0pCL4 12000 ± _ 9100 ± _ 7600 ± 500 e900 ± 600 e800 • 600 9100 ± 600 _ • I(_;_ 1_ • 1(_;_

;¢_._-129 K::I_I 26 pCi/1 I ± 23 0 ± 21 0 ± 30 0 ± 22 0 • 68 0 ± 33 0 :t 16 I0 ± 29

Pl_,_-._m-238 ._'_.L_ 0.6 pCi_1 0.0 ± 0.8 0.0 * 0.9 0.0 ± 1.1 0.0 • 0.8 0.0 • 0.8 0J0 =_ 0.7 0,0 • 0.8 D.0 • 0.1i

Pl_,-_m*239/240 )Ci_! 0.6 pCl/I 0.0 ± 0.0 0.0 * 0.7 0.0 + 0.9 0.0 ± 0.7 0.0 • 0.6 0.0 • 0.6 0.0 ± 0.8 D.0 :_ 0.7

St_.T,;_m-90 )C_ --pCi_ 0.6 ± 1.4 0.2 ± 1.2 0.3 • 1.4 0.0 • 1.2 0.0 • 1.3 0.6 • 1.0 0.1 d= 1.2 1.0 • 1.4

5,-_,-_Y_-89 )Ci/I --pCI/I !0.6 ± 1.4 0.2 ± 1.2 0.3 ± 1.4 O,0 ± 1_ 0.0 • 1.3 0.6 ± 1.8 0.t • 1.2 1,0 • 1.4

Te,_.-.,;_,Jm-99 )Ci.,1 --pOUl 0.t ± 1.6 1.e ± 3.1 1.3 ± 3.1 o.II * 1.6 4.6 * 2.e 0.0 .,. 2.5 8? ± 2.9 0.2 _: 3.6
C_-_,T,-_14 )Ct/I 0.6pCi_ )0 ± 16 2 * 14 0 ± 11 18 ± 12 7 • 12 0 * 20 8 • 11 0 • 11 i

_--4_,,%total _ 1 _ 4.0 ± 1.9 0.6 ± I,_ 1.1 ± 1.4 4.3 • 2.3 0.0 • 1.6 7.7 :_ 2.4 3.1 • 1.8 1.0 • 1.4

Ursniurn-234 _ 0._ _ 0.8 ± 0.9 0.6 * 0.8 6.1 ± 1.9 0.2 =_ 0.7 0.2 • 0.7 0.8 d: 1.0 0.8 • 0.11 1_l • 1.1

Ur_nium-236 _-__Lq 0.4 _Cijl O.0 • 0.4 0.0 ± 0.4 G_ ± 0.7 0.0 2 0.4 0.0 • 0.6 0.0 =_ 0.0 0.0 d: 0.7 0,0 _: 0.6

Urenlum*238 ,,__L;q 0.4pC[/! 0.0 * 0.6 0.O ± 0.0 6.0 ± 1.8 0.0 =e 0.0 0.$ • 0.B 1.1 _: 1.2 0.3 :_ 0.8 0.0 • 0JI

A,T.x'_-_,,n-241 pCi.q 0.5 ,_r_jA 0.0 * 0.0 0.0 ± 0.6 0.0 *: 1.1 0.0 4. 0.6 _.0 "j- 0.6 0.0 1_;" 0.8 i 0,,0 4,. 0.7 OeO 4. 03

HAD NAD NAD HAD NAD NAD NAD
G;.T.T,a _- pC_ -- NADi

NAD no _ctivity detected

pC_1 l_COCurie_ per liter

2 co_ir_ erro_ mt the 96% confidence lev_



T.A"*_ B16. ln-A_.mOl-O_--C--sJI.CHARACTIB_ZATION OF WATIB_ FROM WETLAND AqF.AS ASIOCIATED WITH UPPB_ THREE RUNS
i1 iiii

PH__A_S_¢ I1: F- .A_D H-AREA m=rpAr,¢ l a__N8

SITE IklO: 208 _ 229 221 t22 _

DATE COLLECI"IB): 2-1242 2-124)2 2-20412 2-20412 2-2042 2*2042 2-2042

MATRIX: WAT8_ WATll WATS_ WATIR WA'rlR WATWl , WATIR

UMIT OF

................................ _ ::.¢i_,_._._-.....?:.; ...._._ .....

SromAIpi_ _,_J__ 2__--,C_1_ 7.8 • 2.8 13 • 8 10 _: 3 19 • 4 8.6 + 2.6 , 3.7 s 1.6 31 • 11

3tomB eta ,_,CJ__J 2pCi4 3.4 -_ 1.8 18 *. 4 E.6 :_ 2.0 24 :_ 3 6.11 :_ 2.0 3.11:1:1.11 42 • |

rrit)um .,___q 4e0pC_ 20000 ± 1000 7900 ± 600 14000 + t000 14000 :_ 1000 7700 ± 600 8200 .*- 600 7000 4- 600

iodine-129 _:i/I 26 pClJl 0 ± 29 3 ± 18 0 ± 40 0 + 47 0 '*- 43 0 _* 26 0 _: 27 ,,

_lutorVum-238 .-C_;__ 0.6 ____4 0.0 ± 0.8 0.0 * 1.0 0.0 ± 1.3 0.0 * 0.4 0.0 • 0.8 0.0 _, 0.6 0.0 ± 0.7

_,_*_ium-239/240 _Ci/! 0.6 pCi/I O.0 ± 0.7 0.0 ± 1.1 0.0 ± 1.1 0.0 ± 0.4 0.0 • 0.8 0.0:1= 0.7 0.0 • 0.6

Str_80 :_bl ___;_._ 0.6 ± 1.3 1.2 :_ 1.3 0.0 ± 1.4 0.6 * 1.4 0.0 ± 1.4 0.0 :l: 1.4 0.4 :l: 1.7

Strontium-89 >Cl/I --pC__ 0.6 * 1.3 1.2 ± 1.3 0.0 • 1.4 0.6 _, 1.8 0.0 • 1.6 0.0 • 1.4 0A =_ 1.7

Techrmfium-99 _Ci/t _,pCi/I 0.2 ± 2.3 0.0 _: 2.6 0.0 =_ 2.2 1.0 ± 2.3 0.0 * 2.6 0.0 _: 2.0 0.2 • 2.4

Cecb4n-14 _[::i/I 0.6pCi/I 0 * 12 1 ± le 12 _ 13 6 _= 16 7 • 14 II, _ 18 6 • 16
=-_-_ total _Ci_ 1 pCi/_ 2.6 ± 2.8 2.7 _= 1.8 2.2 ± 1.0 1.8 ± 0.11 3.2 • 1.2 3.6 • 1.2 4.2 • 1.2

Urmium-234 ?C_Lq 0.4pCi/I 10.3 * 0.7 0.8 =_ 0.8 '0.3 ± 0.8 0.3 ± 0.8 1.2 _: 1.1 1.3 ± 1.1 2.3 • 1.4

Uranium-235 _4::bI 0.4 pCi/l 0.0 ± 0.4 0.0 • 0.4 0.0 ± 0.6 D.0 _: 0.6 0.0 ± 0.6 0.0 _" 0.6 0.0 _" 0.6

Urankm_238 :_Ci/I 0.4_:;IA O.O ± 0.4 0.3 • 0.7 0.3 ± 0.8 0.3 ± 0.6 0.6 * 0.9 1.6 _, 1.2 0.6:1: 1.0

Rnm-;___,q_-241 :K:;i_ 0.6pCi/l 0.0 ± 0.7 0.0 ± 1.0 0.0 :I: 1.1 0.0 ± 1.8 0.0 :l: 1.8 0.0 ± 1.8 0.0 + 2.6

Saturn, _c_ _ -- NAD NAD N/M) HAD N/t,D N/M) N/_)ii ii

NAD - no activity detected

pCi/I picoCuries per liter



TJkRI_I: B17. RADIOLOGICALCu.e.An.ACTIgqlZAT1ONOF WATE_ FROM WETLAND AREAS__ATlg) WITH _ THREERUN8 CREEK

PH._.S_II1:SANITARY LANDFILL

SITE NO: 2114 2S8 zlr4 202 _ 20e 207 208

DATECOU.ECTED: 2-24,02 2-24.02 2*24-02 3*24-02 2-24-02 2-2B,02 2-2442 i2-2S-02

MATNX: IWAlflR WATER WATB WATER WATIm WATER WA'Ir_ WA11R ,

ANALYTE 1 !UMT$: IJMT OF
:::::::::::::::::::::::::::::::::::::::::::::::::::::::_:!:.:._::.-'!:i_!:_:i _':':':':._-:'>'_'_:':'::":_:':':':¢':':':_:':_:::::_:'"':"_:':'_:"¢':_":'_:"_:':'_::::::"::::::_::: " _ _ _' ........................................................................................ --:

3,_,m.:_,.*=ha pCt/I 2_"_;4 0.1 ± 1.3 4.8 :_ 2.0 3.e ± 2.1 2.| ± 1.0 2.2 + 1.7 e.7 • 3.2 7.6:1:2.8 1.9 :l: 1.0
3_,m_w.,,,- )ci41 2p cut 3.0 ± 1.8 7.6 :k 2.1 68 • 4 4.2 :_ 1.0 3.1 4. 1.8 6.? 4. 2.1 8.2 .,. 2.1 s.4 • 1.9

Tritium )CUl 400 _t_;_ 2800 _: _ 7_tY___* _ 3800 ± 400 1000 _: 400 3200 • 400 1700 :_ 400 2100 _: 400 3800 _: 400

,_.-,_,-1211 )Ci/I 26_,_C___4 0 _- 21 0 .*- 32 0 .*- 14 0 i 10 0 :l: 20 0 • 1E II .*- 14 0 ._ 12

;q_,,-,;_,n-238 :_::I/! 0.6 _:Cbl 0.0 4- 0.7 0.0 _: 0.7 O.0 ,_ 0.6 0.0:1: 0.O 0.0 _- 0.8 0.0 s 1.2 0.0 4" 0.6 0.0 * 0.O

:)lutonium-239/240 )C_ 0.6 i_Ci_ 0.0 • 0.8 0.0 4" 0.7 0.0 :l: 0.4 O.0 s: 0.6 0.0 :i: O.8 0.0 • 0.7 0,4 :l: 0.7 0.8 • 0.11

Su_,,-_._n-00 )CVI --pCJ/I 2.2 ± 3.6 1.2 ± 1.4 !0.O z 1.6 0.O 4" 1.6 2.3 .4- 2.3 0.6 4. 1.7 D.6 * 1.0 0.0 ._ 2.7

_'-_,_,,_0m--89 K::iJI --pCl/I 2.2 -*- 3.0 1.2 ± 1.4 0.6:1:1.6 0.O 4. 1.6 2.3 "*- 2.3 0.O ± 1.7 0.6 ± 1.0 1.7 * 1.0

T,ik:.,'_,,,,_,,-;-,-:: )Ci/I --pCi/I 0.0 ± 3.4 0.0 * 2.6 D.0 :l: 2.0 0.6 • 2.7 1.7 ± 2.| 2.7 * 2.7 0.0 * 2.0 0.0 * 2.0

_,_,,-_14 .,_C;__ 0.6pCi,q 7 ± 11 7 ± 13 10 ± 13 O ± 16 3 ± 10 0 :l: 12 0 _: 11 2.3 :l: I1.11

_,,_i,,_,_,_ :,Ci/I 1 ,,r-_ 0.O ± 1.0 1.9 ± 1.6 1.8 ± 1.0 1.2 ± 0.8 2.2 _: 1.0 2.3 4- 1.2 1.1 4" 1.0 0.6 _: 0.9

Uvi,-,_T_-234 _.CL4 0.4 pCl/I 2.0 "-- 1.4 0.3 :l: 0.8 !1.1 ± 1.1 0.7 :l: 0.O 0.6 ± 0.9 0.6 :l: 0J D.JI 4" 1.0 0.7 s: 0.9

Uranium-236 )Ci/t 0.4 FK:i.,1 0.0 z 0.7 0.0 * 0.6 O.0 ± 0.6 0.0 =1: 0.6 0.0 4. 0.6 !0.0:1: O.E O.O 4. 0.6 0.0:1= 0.6

Uranium-238 _CI/I 0.4 _Ci__ 0.8 "," 1.2 0.6 :_ 0.8 0.3 z 0.8 1.2 "*" 1.1 0.7 "*" 0.11 D.,1 _" 0JI 0.8 4" 1.0 0.2 "*" 0.7

A,--;-,_.,-;_,Jrn*241 _Ci/I 0.6 _-,C____ 0.0 ± 2.8 0.0 s 0.8 0.0 • 0.Y 0.0 S 0.0 0.0 S 0.7 O.0 S 1.4 0.0 S 0.0 0.0 S 0.tl

_,-_;'_a _-_-- -- NAD NAD NAD NAD NAD _iAD NAD NAD

NAD - no _-tivitydetected

pCi/ll_coCurkmperlite_



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

PH_A.SEh MIXED WASTE MANAGEMENT FACILITY

SITE NO: 15 22 23 24 65 66 68 7 | 77 114 115 116
DATE COLLECTED: 1-24/92 1-24-92 1-24-92 1-24-92 1-24-92 1-24-92 1-24-92 1-24-92 1-27-92 1-27-92 1-27-92 1-27-92

MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER

REPORTING
ANALYTE: UNITS: LIMIT:

__.-_-i_i_i_i_-ii_i_i_.:..:_i_i_i_i_i_i_!_::_i.-..:_!!_!i-ii!_i_iii::!i!iiiii_..."!i_i_ili_i!iiii_ii!!i_iii_{::).:!i_ii __ __it .........._"":.................._-_i::"=:"::
Chloromethane 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
Bromomethan_ u_/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

Vinyl Chloride u_/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

CNoroethene u_/L 10 10 u 10 u 10 u |0 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
Methylene Chloride ug/L 5 3 J 3 J 3 J 3 J 3 J 5 3 J 5 u 26 B 23 B 25 B 25 B

Acetone u_l/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
Carbon Disulfide u_/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 ui 5 u S u 5 u 5 u
1:17Dichloroethene u_I/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

: " 1-Dichloroethane uR/L 5 5 u 5 u 5 u 5 u S u 5 u S u 5 u I S u 5 uU 5 u 5 u
1r2-Dichloroethene (total) u_l/L 5 8 5 u 3 J 5 u 5 u 5 u 5 u 5 ul 5 u 5 5 u 5 u
Chloroform u_/L 5 5 u 5 u 5 u 5 u l 5 u 5 u 5 u 5 u l 5 u 5 u 5 u 5 u

1_2-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u
2s.ta.one u._ to to .! to u to. lo u! lo u lo. lo u! lo.! lOu lO.! 1ou 10u
1f 1 f l-Trichloroethane u_l/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

Carbon Tetrachlor;,de u_/L 5 5 u 5 u 5 u 5 u! 5 u 5 u 5 u 5 u! 5 u 5 ul S u 5 u

Vinyl Acetate u_/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 u_/l. 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u
1,2-Dichioropropane ug/L 5 5 u 5 u S u 5 u 5 u 5 u S u 5 u S u S u 5 u 5 U

cis-1 r3-Dichloropropene u_/L 5 5 u! 5 u 5 u! 5 u 5 u 5 u 5 u! 5 u 5 u 5 u 5 u 5 u
Trichloroethene u_/L 5 2 J 5 u 8 5 u 5 u 5 u 5 u 5 u § u 5 u 5 u 5 u
Dibromochloromethene ug/L 5 5 u! 5 u 5 u 5 u 5 u 5 u 5 u 5 u! 5 u 5 u 5 u 5 u

1rIf 2-Trichloroethane u_/l. 5 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u
Benzene u_/l. 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

Trens-l,3-Dichloropropene u_/l. 5 5 u 5 u 5 u! 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u
Bromoform u_/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 ul 5 u 5 u 5 u

4-Methyl-2-pentanone u_/l. 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 ui 10 u 10 u 10 u
2-Hexenone u_/L 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 ul ' 10 u 10 u lOu

Tetrachlomethene u_/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u S u 5 u 5 u

I r1,2_2-Tetrachloroethene u_/L 5 5 u 5 u 5 u 5 u 5 u 5 u! 5 u 5 u 5 ui 5 u 5 u 5 ul

Toluene u_/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u
Chlorobenzene u_/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

EthyIbenzene u_/l. 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u S u S u 5 u

Styrene u_/l. 5 5u 5u 5u 5u 5u 5u 5u 5u 5u , 5u 5ul 5u
Xylene ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u .... 5 u 5 u 5 u

u BELOW DETECTION LIMIT



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

PHASE h MIXED WASTE MANAGEMENT FACILITY

SITE NG: 117 118 134 135 137 140 142 155 156

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 1-29-92MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER

REPORTING

ANALYTE: UNITS: LIMIT:
............................ .....o....°, ...°...:....., .°°:°.:. ° .,....°._

__,,,. .........................................................E?..'.-_..:._-_:._.:'..-_::.._.'_:_:_!_!-...........................__ _{_i __".;t __t _ _!
Chloromethane ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u! 10 u 10 u 10 u

Bromornethane ug/L 10 10 u 10 u 10 ui 10 u 10 u 10 u! 10 u 10 u 10 u

Vinyl Chloride uE/L 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
Chloroethene u_;/L 10 10 u 10 u !0 u 10 u 10 u 10 u 10 u 10 u 10 u

Methylene Chloride ug/L 5 .... 25 B 25 B 25 B 26 B 26 B 24 Bi 8 B 5 u 5 u
Acetone u_I/L 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 6 J 10 u
Carbon Disulfide u_/L 5 5 u 5 u S u 5 u 5 u 5 u 5 u 5 u 5 u

1 fl-Dicl'Joroethene ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u
1 r1-Dichloroethane ug/L 5 5 u S u S u 5 u S u 5 u S u 5 u 5 u

1 t2-Dichloroethene (total) ug/L 5 5 u S u " 5 U 5 u 5 u 5 U 5 U 5 U 5 U
Chloroform ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u S u 5 u 5 u

1 _2-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u
2-Butanone ug/I. 10 lOu lOu lO,u lOu lOu lOu lOu 12 lOu
1 t 1r1 -Trichloroethane ug/L 5 , 5 u 5 u 5 u 5 u 5 u 5 u S u 5 u 5 u

Carbon Tetrschloride ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

Vinyl Acetate ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
Bromodichloromethene u_/L 5 5 u 5 u 5 u 5 u 5 u 5 u S u 5 u S LI

1 _2-Dichloropropane ug/L 5 5 u 5 u S u 5 u 5 u 5 u 5 u 5 u 5 u

cis-1 _3-Dichloropropene ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u S u 5 u 5 u
Trichloroethene ug/L 5 S u 5 u 5 u 5 u , 5 u 5 u 5 u 10 5
Dibrornochloromethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u , 5 u

1 _1_2-Tdchloroethane ug/L 5 5 u 5 u; 5 u 5 u 5 u 5 u 5 u 5 u 5 u
Benzene u_/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

Trans-l_3-Dichloropropene ug/L 5 S u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5,u

Bromoform ug/L 5 5 u 5 u! 5 u 5 u 5 u 5 u 5 u 5 u 5 u

4-Meth_d-2-pentenone ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
2-Hexanone ug/L 10 10 u 10 u 10 u 10 u ,, 10 u 10 u 10 u 10 u 10 u
Tetrachloroethene ug/!_ 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

1 _1,,2,f2-Tetrachloroethane u_/l. 5 5 u S u 5 u 5 u 5 u 5 u 5 u 5 u 5 u
Toluene ug/l. 5 5 u 5 u 5 u 5 u S u 5 u S u 5 u 5 u
Chlorobenzene u_/l. 5 5 u 5 u l 5 u 5 u 5 u 5 u 5, u S u S u

Ethy_benzene u_/L 5 5 u S u 5 u 5 u 5 u 5 u 5 u 5 u S u
Styrene u_I/L 5 S u 5 u 5 u 5 u 5 u! 5 u 5 u 5 u 5 u
Xy|ene ug/L 5 5u 5u 5u 5u 5u Su 5u 5u , 5u

u BELOW DETECTION UM1T



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

PHASE h MIXED WASTE MANAGEMENT FACILITY
SITE NO: '157 160 161 164
DATE COLLECTED: I129/92 I129/92 1129/92 1129/92

MATRIX: WATER WATER WATER WATER

REPORTING
ANALYTE: UNITS: LIMIT:

Chlorornethane ug/L 10 10 u 10 u 10 u 10 u

Bromomethane u_/L 10 10 u 10 u 10 u 10 u

Vinyl Chloride u_/L 10 10 u_ 10 u 10 u 10 u
Chlomethene u_/L 10 10 u 10 u 10 u 10 u!
Methylene Chloride u_/L 5 5 ul 5 u 5 u 5 u

Acetone u_l/L 10 10 u 10 u 10 u 10 u
Carbon Disulfide u_/L , 5 5 u! , 5 u 5 u 5 u

l rl-Dichioroethene ug/l. 5 5 u 5 u 5 u 5 u

1_1-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u
1_2-Dichloroethene (total) u_l/l- 5 5 u 5 u 5 u 5 U

Chloroform u_/L 5 5 u 5 u 5 u 5 u

1_2-Dichloroethane u_/L S 5 u 5 u 5 u 5 u
2-Butanone ug/L 10 10 u 10 u lOu 10 u

1_1,.,1-Trich_oroethane u_/L 5 5 u 5 u 5 ul 5 u
Carbon Tetrachloride u_/L , 5 5 u 5 u 5 u 5 u I

Vinyl Acetate u_I/L 10 10 u 10 u 10 u 10 u

Bromodichloromethane ug/L 51 5 u 5 u 5 u 5 u l
1_2-Dichloropropane ug/L 5 5 u 5 u 5 u 5 u

cis-1,3-Dichloropropene ug/L 5 5 u 5 u 5 u 5 ui
Trichloroethene u_I/L 5 5 u 5 u 5 u 5 u
Dibromochloromethane ug/L 5 5 u 5 u 5 u 5, u!

1_1_2-Trichloroethane u_/L 5 5 u 5 u 5 u 5 u
Benzene ug/L 5] 5 u 5 u 5 u 5 u

Trans-1 f3-Dichloropropene ug/L 5 5 u 5 u 5 u_ 5 u

Bromoform ug/L 5 5 u 5 u 5 u 5 u

4-Methyl-2-pentanone ug/L 10 10 u 10 u 10 u 10 u
2-H_xanone ug/I. 10 10 u 10 u 10 u 10 u

° _'etrachloroethene U_l/L 5 5 u 5 u 5 u 5 u

1,1,2,2-Tetrachloroethane ug/L 5 5 u 5 u 5 ul 5 u

Toluene ug/l. 5 5 u 5 u 5 u 5 u
Chlorobenzene u_/l. 5' 5 u 5 u 5 u ! 5 u

Ethylbenzene U_l/l. 5 5 u 5 u S u 5 u

Styrene ug/1. 5 5 u 5 u 5 u 5 u
Xylene uo/L 5 5 u 5 u 5 u 5 u

u BELOW DETECTION LIMIT



*'++++,++ AIIM

__ A$$ocinllon for lnlo,mnlion and Imng. Mnnao®m®nl . _/ 4,,_ m,_'_ _

+_+_? '_'_ 1100eW_Y?ieAveMnu_l,aS_teo_,O00 _,_ "_ kk_"° _,_0 " __

..,,\'>..,+" ,N_ ,o.,,,++,_+,o,_o-.+_.,.,,,.+'_.<+-°e+'ve.,,,,_°"+_+.+_ -+++
+ +

+++++.+,. +++++
+ ,++",+_//// .+-,.+,

+_+ ,P ,,,,o,_o,:-,::,,:-,-o,:,,:.o-,-o,:,-,--,-,+,<:,-,-,=,,_oo_o++ +_.'+":





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

PHASE Ih F- AND H-AREA SEEPAGE BASINS
SITE NO: 186 190 191 192 196 205 206 207 208 209 :220 221

DATE COLLECTED: I 2-10-92 2-10-92i 2-10-92 2-10-92 2-10-92 2-12-92 2-12-92 2o12-92 2-12-92 2-12-92 2-20-92 2-20-92
ANALYTE: MATRIX: J REPORTING WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER

UNITS: LIMIT: t

Chloromethene ug/L 10 10 u 10 u 10 u 10 u 10 u 10 ul 10 u 10 u 10 ui 10 u 10 u 10 u!
iBromomethane, ug/L 10 10 u 10 u_ 10 u 10 u ,_ 10 u 10 u 10 u: 10 u 10 u . 1Ou 10 u 10 u

Vinyl Ch!oP.'de ug/l. 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 ul 10 u 10 u 10 u
Chloroethene 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 ul

Methylene Chloride' ug/L 5 2 JB . 2 JB 2 JB 2 JB 5 u 5 ui 2 JB 5 B 5 B 5 B 4 JB , 2 JB =

Acetone ug/L 10 10 u , 10 u ,, 10 u 10 u 10 u 10 u 10 u= 10 u 10 u 10,u, 19 B ,, 3 ,JB
Carbon Disulfide ug/L 5 5u 5u 5u ,,5u 5u 5u . 5u 5u 5u 5u 5u 5u

lr lf-Dichloroethane ug/l. 5 _ Su Su! Su Su Su Sui su Su Sul Su Su Su
1| l_-Dichloroethane ug/L 5 .... 5u 5u 5u 5u 5u 5u 5Ul 5u 5u 5u i 5u 5u
l¢2-Dichloroethsne (total) ug/L 5 5 u 5 u 5 u 5 u 5 u 5,u 5 u i 5 u 5 u 5 uI 5 u 5 u
Chloroform ug/L 5 5 u 5 u 5 u 5 U 5 u 5 u 5 U 5 u 5 u 5 u 5 u 5 u

l|2-Dichloroethene ug/l. 5 5 u 5 u 5 u 5 u 5 u 5 u 5 uI 5 u 5 u 5 u 5 u 5 u

2-Butanone ug/l. 10 10, u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 ui 10 u 10 u 8 J
l_ltl-Trichloroethane," ug/L 5 5 u 5 ui 5 u ,. 5 u 5 u 5 u 5 u . 5 u 5 u! 5 u 5 u 5 u

CarbonTetrachloride ug/L 5 5u 5u 5u 5u 5u Bu! 5u , 5u 5u 5u , 5u ,, 5u
Vi..rtylAcetate ug/L 10 10 u ,, 10 u 10 u 10 u ,, 10 u 10 u! ,10 u, 10 u 10 ui 10 u 10 u 10 u
Bromodichloromethane ug/L 5 5 u 5 u 5 u S u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

l|2-Dichloropropane ug/L 5 5u 5u 5u 5 u 5u 5u! 5u ,. 5_ 5u 5u 5u 5u
cis-1,3-Dichioropropene ug/L 5 5 u 5 u 5 u., 5 u 5 u 5 ul 5 u 5 u 5 ul 5 u 5 u 5 u

Tdchloroethene ug/L 5 5u 5u 5u 5u 5u 5u 5u I . 5u 5u . 5u! 5u 5u
Dibromochloromethene ug/L 5 5 u ......5 u 5 u 5 u 5 u . 5 u! 5 ,u., 5 u 5 u 5 u 5 u 5 u

!lr l_2-Trichloroethane ug/L 5 Su 5u 5u , 5u 5u 5ul 5ul 5u 5ul 5u 5u ..5 u
Benzene . ug/L 5 5u 5u 5u 5u 5u 5u 5 .ul 5u 5ul 5u 5u 5u

Trans-1 _2-Dichloropropene ug/L 5 5 U 5 u 5 u 5 u 5 u 5 u 5 uI 5 u 5 u 5 u 5 u 5 ui
Bromoform ug/L 5 5 u 5 u! 5 u 5 u 5 u 5 u! 5 u _ 5 u 5 u! .5 u 5 u 5 u
4-Methyl-2-pentanone ug/L 10 10 u i0 u! 10 u 10 u 10 u 10 u 10 .u! ,10 u 10 u! 10 u 10 u 10 u

2-Hexanone , ug/L 10 10 u ,. 10 u 10 u 'lOu 10 u 10 u 1Ou 10 u ,, 10 u 10'u 10 u 10 u
Tetrachloroethene ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

l_lr2_2-Tetrachloroethane ug/L 5 5u 5u 5u , 5u 5u 5u 5u 5u 5u! 5u , 5u 5u
Toluene ug/L 5 5 u 5 u 5 u 5 u 5 u 2 J 2J 5 u ,1 J 5 u 5,u 5 u
Cl_lorobenzene ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u, , ,,,

Ethylbenzene ug/L 5 5u 5 u 5 u 5 u 5 u 5 u 5U 5 u 5 u 5 u 5 u 5 u

Styrene , ug/L 5 5u 5u 5u 5u 5u 5u 5u , 5u 5u 5u 5u 5u
Xytene (total) ug/L 5 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u _ 5u 5u, , ,



TABLE B19. CHEMICAL CHARACTERIZATION OF WATER IN WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEK I
PHASE Ih F- AND H-AREA SEEPAGE BASINS

SITE NO: 222 225 230

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

ANALYI"E: 'MATRIX: JREPORTING WATER WATER WATER

L :.,:..,:, ,: ...,.._,,,,::,.,,..:,::......::.............I..................... ' uNITs: LIMIT:
Chloromethane ug/L 10 10 u 10 u 10 u

Bromomethane ug/I. 10 , ,10 u 10 u 10 u
:Vinyl Chloride ug/L 10 10 u 10 u ,. ....10 u
Chloroethane ug/L 10 10 u 10 u 10 u

'Methylene Chloride ug/L 5 7 B 9 B 8 B1 , ,m

i Acetone ,. ug/L 10 2 JB 5 JB 4 JB
l.Carbon Disulflcle ug/L 5 5 u 5 u 5 ut

,1 r1 _-Dichloroethane ug/L 5 .... " 5 u 5 u 5 u
'1 tlf-Dichloroethane ug/I. 5 S u 5 u 5 u
1 f2-Dichloroethane (total) ug/L 5 5 u 5 u 5 u

iChloroform ug/L 5 5 u 5 ul , 5 u
1 _2-Dichloroethane u_l/L 5 , 5 u 5 u 5 u
2-Butanone ug/L 10 10 u 10 u 10 u

11,i ,l-Trichloroethane ug/L S 5 u 5 u ' 5 u

Carbon Tetrachloride ug/L 5 5 u 5 u 5 u, ,m

Vinyl Acetate , ug/L 10 10 u 10 u 10 u .
Bromodichloromethane ug/L 5 5 u 5 u 5 u

1i r2'Dichloropropane ug/L 5 5 u 5 u S u

cis-1 r3-Dichloropropene ug/L 5 , 5 u 5 u 5 u
Trichloroethene ug/L 5 , . 5 u 5 u 5 u

Dibromochloromethane ug/L 5 , 5 u 5 u 5 u
ltl,2-Trichloroethane ug/L 5 , 5 u 5 u 5 u
Benzene ,,ug/L S 5 U 5 U , 5 U

Trans-lr2-Dichloropropene ug/L 5 .... 5 u , 5 u 5 u
Bromoform ug/L S 5 u 5 u! 5 u

4-Methyl-2-pentanone .,ug/L 10 10 u 10 u 10 u
2-Hexanone ug/L 10 10 u 10 u 10 u., ,,

Tetrachloroethene' ug/L 5 5 u 5 u 5 u

1,1,2.2-T,etrachloroethane ug/L 5 5 u 5 u 5 u
Toluene ug/L 5 3 J 5 u 5 u

Chlorobenzene ug/L 5 5 u I , 5 u 5 u
Ethylbenzene ug/L 5 ..... 5 uI S u 5 u

Styrene u_l/L S 5 U ,.. 5 U S u
Xylene (total) ug/L 5 5 u 5 u 5 u



TABLE B20. CHEMICAL CHARACTERIZATION OF WATER IN WETLANDS ASSOCIATED WITH UPPER THREE RUNS CREEK,.,.,
PHASE Ilh SANITARY LANDFILL
SITE NO. 254 258 259 262 263 266 267 268 269 271

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 2-25.921 2-25.92

ANAL'CrE: MATRIX: WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER
UNITS: REPORTING

I,......, ...... .,.. ....................................................

Chloromethane ug/L 10 10 u 10 u 10 u 10 u , 10 u 10 ui 10 u 10 u 10 u i 10 u
Bromomethane ug/L 10 10 u 10 u ,10 u ,, 10 u 10 u 10 u 10 u 10 u 10 u! 10 u

Vinyl Chloride u_l/L 10 10 u 10 ui 10 u 10 u 10 u 10 u 10 u 10 u 10 ui 10 u
C.hloroethane .ug/L 10 10 u 10 u! 10 u 10 u 10 u 10 u 10 u 10 u 10 u! 10 u

Methylene Chloride ug/L 5 6 B 6 B 5 B 5 B , 11 B ., 5 u 2 J 5 u 5 u t 4 J

Acetone ug/L , 10 11B 16B! 11B 15B 15B , lOu lOu 10u 1Ou 10u
Carbon Disulfide ug/L. 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

lzlcDichloroethane ug/1. 5 , 5 u 5 ui 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u
1rl ,-Dichloroethane ug/L 5 5 u 1 J 5 u 5 u 4 J 5 u 5 u 5 u 5 u 5 u
l:2,-Dichloroethene (total) ug/I. 5 5 u 5 u! 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

Chloroform u_/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u S u 4 JB
1..;2-Dichloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u , 5 u 5 u 5 u 5 u

2-Butanone ug/L... 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
1,1,1-Trichloroethane ug/L 5 5 u 5 u 5 u 5 u 7 5 u 5 u 5 u S u 5 u
Carbon Tetrachloride ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u S u 5 u 5 u 5 u

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
Bromodichloromethane . . ug/1. 5 5 u 5 u 5 u S u 5 u 5 u 5 u 5 u 5 u 5 u

1._2-Dichloropropane ug/L 5 5 u 5 u 5 u 5 u , 5 u 5 u 5"u 5 u 5 ul , 5 u
cis-1 _3-Dichloropropene ug/L 5 S u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

Trichloroethene , ug/L 5 5 u 5 u_ 5 u 5 u 3 J 5 u 5 u 5 u 5 u i 5 u
Dibromochloromethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u l 5 uI,,,,

il _1r2-Trichl0roethane ug/1. 5 5 u 5 u 5 u S u 5 u 5 u 5 u 5 u 5 u ! 5 u
Benzene uglL 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

5 5u 5u 5u 5u 5u 5u 5u 5u 5u 5uTrans-1,2-Dichloropropene ug/L ......

Bromoform ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

,4-Methyl-2-pentanone , ug/L 10 10 u 10 ul 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
2-Hexanone ug/L 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 ul

Tetrachloroethene ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u

1,1,2,2-Tetrachloroethane ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u! 5 u
Toluene ,__ ug/L 5 5 u 5 u 5 u 5 u 2 J 5 u 5 u 5 u 5 u ,. 5 u

Chlorobenzene , ug/L. 5 5u 5u!' 5u 5u 5u 5u 5u 5u 5u! 5u

Ethylbenzene ug/l_ 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u: 5 u
Styrene ug/'l_ 5 5u 5u! 5u 5u 5u Su 5u 5u , , 5u 5u
Xy_ene ug/L 5 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u 5 u I 5 u

U BELOW DETECTION LIMIT =



APPENDIX C

RF_ULTS OF PRELIMINARY SAMPLING INVESTIGATION



PRELIMINARY UPPER THREE RUNS CREEK WETLANDS WATER DATA

,I,

_'-A-SE i ID ! H3 pH iConductivity iMWMF=Mixed Waste Management Facility=PhaseT

' 1' 31.90 i_------_5'0! 60.21 _,HSB =F-______andH-Area Seepage Basins = Phase II

21 17.00' 3.9 i 25.5[ iSL= Sanitary I-a_=_ _ T+- I t *
3i 15.20 3.61 27.6 i i _ ; .... i

4i 23.801 3.9i 26.61 iPhase
N Location i

5i 18.60i 3.8 i 25.6i ii i 181 Rd4-RdC I, ' ! .... L-- ............

6 41.60 ._3_5. 32.0 !11 .___. 70 RdC-Cato[
i 20 N of UTRC

71 18.20; 3.6 i 23.9 {111 j ..........

18.101
1

8 26.2

3.5 ............. tPhase A-VG- H3 MIN H3 MAX H3
-I ..... i .... -9 ...... 28150! ........ 316" 27.3 _

I 10 27.60 3.8 29.0 II , 29.88 0.08 467.00.............. liiI................... 8.84 1 11 t
I 11 18.301 4.0 27.5 _........... 4 " i 78.80

• i s iI 12 27.30! 3.9 38.2 :11, 2.83 1.79 7.621

I .t3 20.90 3.8 27.3 ', ,i

............1 '14 ' 32.00 .............. 3.6 '..............28.5_-.... ...... iPhasel............... AVG pH MIN pH t_,I-M-/_-_-H-................

............ jt 15 7(3.00 3.9 25.2 I 4.7, 3.5 7.5

t 16 _ 33.00 3.5 40.3 II 5.0 4.3 6.2

I "17 _ 11.00 5.0 40.6 illl 5.0 4.4 5.8
...... ._ .....

1 18 30.70 4.5 33.3

i 19 21.70 4.3 32.5 Phase AVG C** MIN C MAX C
'.... -.-----4 i I

! 20 29.00 4.5 21.6 ii 39.3 .....12.8, 168.5 I
1

t 21 39.30 3.8: 30.6 ill 31.81 17.6 85.0 t............................................................................................. +_.......................................... .,
, i 23.2 95.3

! 22 76.40 4.0 34.7 illl 43.0!
23 83.60 4.7 29.1

t 25 40.60. 4.5 26.4_ *=stream water sample

26 3640 4.0 36.8: '"*C =conductivity _

27 3770 4 5 84.1 !Conductivity in microsemens
........................ -, ...........................................

28 25.60 4.3 57.4 IH3 in pCi/ml ; !
.................. i .............................. --L ................... '-4- ._

29 33.40 4.4 54.41 H3 detection limit= 1.2 pCi/ml i

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



PRELIMINARY UPPER THREE RUNSgEEK WETLANDS WATER DATA

PHASE ID H3 pH ;iConductivity PHASE il ID ,! H3 _} pH ;IConductivity

_o _6_o 4_: 1_ i _' _°i '_' _t
31 29.50; 5.0 i 108.9 _ 60 i 1

._ 33 __ 20_40..... 4.5 L ....... 23_/.7 ' t 621 21.80 5.3{ 28.3j

_4 _,00 4_ _,0 , _ _0._ 4.8i ,8._1
35 20.10 4.0 24.0 ' 64' 16.40 4.5i 31.8__.

.................................I 36 18.50. 4.0 i 21.7 65ti. 81.70 4.51 2--0.9.j_
I 37 18.10 4.4 33.8 661 44.20' 4.1 22.01

1 38 - -21_-50- ......... 2i_ 25.1} i ) 67 22.30i 4.1 25.0!

i 39 20.60 .3i, 30.7! I I ,! 68 _2e.ooi 4,2 2_.3
I 40 ! 20.30 4.7 20.0 69 18.40 4.5 16.8

........................ 41 ' ...........................17.00 4.5 34.0 70 18.30' 4.5 25.---_

42 15.80i 4.3 25.3: 71 54.40 4.5 16.1

43: 24.30 4.0 30.7 72 28.80 4.2 23.0

44 21.40 4.0 33.2,; 73 18.20[ 4.5 24.6

45 31.80 3.9 39.2_ 74 11.20i 4.5 41.8 " ,

..... I I46i 17.10 5.4 22.2 75 15.40 4.3 31.8
!

47 12.70 5.1 47.1, 76 i 15.30 i 5.0 31.9
................ .-4 _ l

48 11.50 6.3 45.0_ 77i 46.60! 5.5 15.5...................... I

49 34.70 5.4 36.7i 781 8.821 4.7! 59.3! i
i 5.70 i 4.51 27.050 38.10 5.5 38.5! 79 L

i 51 34.00 5.3 41.2! 801 5.35! 4.5{ 33.6

.................................4__ J i 40.0-5-2-- 1880' 31.8! 811 5.44, 5.0!

53; 31.80 5.7 39.21 82 i 5.43i 4.1 27.9!............................................ J. ......... ,_

54 25.20 5.6 38.4! 83 i 6.38 i 5.1 49.9
5.4 t 81.71 _ 841 5.56; 5.2 37.3,

56 24.90 55 36.3! 851 6.64' 4.7 51.5 _
...... •1 ......... .4 ............ _ ....... -4 ............. ; ................

57 38.20 5.0 26.9 86i 5.95} 3.6 49.6

58 13.30 54 61.7 ; 871 4.98i 5 3 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 IConductivity59: 22.80 4.9 32.61 88 6.08 5.4 41.9

60 17 60 3.5 18.7 ! 89 4.67 3.5 72.9

61 9.04 5.1 49.6j 90 6.19 5.0 53.2

621 21.80 _ 5.3 28.3 i 91 4.11 6.1 60.0....................... ..,............ 4- ........

63! 20.60' 4.8 18.51 92 5.03 l 5.0 36.5

l 93 4.11 ! 4.2 23.764i 16.40 4.5 31.84

65'. 81.70; 4.5 20.9 _ _ 94 33.90 i 5.0 34.6

66 44.20: 4.1 22.0i ' 95 16.80 4.6 27.7
i

67 22.30 4.1 25.0i t 96 20.20 4.6 29.2
...... 4

E 97 8.84 4.5 26.8
681 126.00 4.2 21.3 i i

" _ 98 4.48 5.6 32.569i 18.40 I_• 4.5 16.81 F
70 18.30! 4.5' 25.4i , 99 4.58 5.8 51.7

........ -4 ............ 4---

71 54.40i . 4.5 16.1 i 100 6.69 5.6 22.8

72 28.80 i i/ 4.2' 2a.O_ i 101 5.83 4.6 47.1
_ 'i ' ]

73 18.20; ,\ ,4.5! 24.6[ 102__ 7.04 4.8 24.7..... _,......... _.... \

74 11.20i 4.5 41,.8} 103, 7.05 4.Ot 42.6 "31 8 104 3.18 5. 46.0

75 15.401 4.3 . , ..... "0t

76 15.30 _ 5.0 31.9j 105[ 12.00 5.0 39.6

77 46.60 : 5.5' . 15.5 106j 9.23 4 45.1

__ 78 ........ 8. 82_2....... 4.7; 59.3 i , 1071 6.93 4.41 23.3
t

79 5.70 4.5 27.0} 108 t 6.23 i 4.0[ 36.6
.............................................................. ! t

80 535 4.5 33.6! i i 109! 7.89 4.91 40.5

81 5.44 5.0 40.01 _, ? 110 8.001 4.31 26.4
............................................. J i

82 543 4.1 27.9 _ i _ 111 7.75! 4.91 34.0
........................ _ ................. .,. .......... --4,,

I 83 6 38 5.1 _ ........... i 2 _,__!2 8.16 5__4_ 86.7 t
1 84 556 52 37.3 ; ; ---" 11--1-3-_........ 6)7 "_ 5_4.' 83.5 !
I 85 6.64 4 7' 51.5' I 114i 141.00 4.3

_ ; ; ...... , ..... _, .... _ .................. I

I 86' 5.95 3 61 49.6' I 115' 226.00 i 4.2. 20.81
• I

I 87 498 5.3 46.5 I 116 227.00 i 5.0 29.1 I

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



PRELIMINARY UPPER THREE RUNS lEEK WETLANDS WATER DATA

PHASOH3tHConduc,v,yPMASEOtX3tCon' c'v Y117 i 46.10 4.6 " 30.6 I 146 6.15 4.6 6.2

1181 83.40 4.4 21.1 147 6.35 4. 27.5

119i 34.70 4.4 30.3 148 6.59 20.0

t 5"01

t 4.6 23.7120 i 13.20 4.9 61.7 149 5.73

121i 12.70 5.0 39.8 150 5.41 3.5 21.6
.4--- ....... --4 T

122' 9.27 4._6j 40.7t ' 151 4.78 4.0 26.0

 471 ,
124 6.70 4.4 21.6} 153 6.02 5.0 f 38.1................. 1

125 4.91! 4.5 39.5 , 154 i 24.00 4.6 26.6...

126 5.31 _, 5.1 43.5 ' l 1551 145.00 4,5[ 85.1

1271 5.881 4.0 44.5! ! 156j 73.80 5.0[ 53.2
128' 5.25 4.4 33.1 i 157! 61,40_ 5.21 38,9

..... t- " .................................... {

i 129 5.88 5.2 35.1 1581 74.701 5.71 58.4
, .................... -'......................... 4

1 130 5.78 4.6 28.1 1591 4.571 5.61 43.0

I 131 5.64 4.0 24.4 160 317.00 5,6 i 168.5....... , ............. 4 ......... 4........ '

132! 4.73 4.9 30.3 i ,, 161 467.00 5.6 t 94.6 "

133' 4 981 5.0 i!.9! I 162 4.68 5.71 21.3.......................... 4.......... | .....

[ I 163 8.75 5.5 28.9
134 52.10 i 5.1 il.___11_ [

135 _ 107.00 5.5 i3.8} 4 i 164 i 168.00[ 6.0 71.0
136 17.90! 4.4! _2#0 i I 165j 25.30 5.2: 50.7

i

137 _, 66.601 5.0, 43.2 _ 1661 5.38 5.01 34.3

• ' 167 5.48 5.01 61.5138 ! __511_ _ 5.7 37.2

1391 7.82 5.0 110.0 t 168 6.02 5.6 36.0
i 140 48.00i 5.0 54.6 169 5.41 5.3 57.4

141 7.63i 5. ! 50.0 170 4.97 5.0 31,8

142 210.00i 4.5_ 130.0 , 171 5.20! 6.0 18.2

1431 6.41 5.0 _ 54.9 i 172, 5.941 5.0 18.3

144 5,40 5.61 50.0 173 5,61 4.8_ 23.0........................... -,4 ........
.... _r ................................. t-- l

145 6.72 4.7 21.3: , 174 3.731 5.11 18.01

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



PRELIMINARY UPPER THREE RUNS :lEEK WETLANDS WATER DATA

• ' PHASE
PHASE ,l ID i H3 _ pH Conductivity ID H3 pH _Conductiv_ty

1 i 175[ 4.031 3.6i, 22,7 .... Ii 204 7.73. 4.8 26.5

I _ 176 __ 4.16 i 3.6 26.5 II I 205. 11.00 5.1 29.0
1 177 4.05! 3.8 26.5 Ii 206 78.80 5.2 26.1....

I 178i 4.82 5.2i 12.8 II 207 28.90! 5.21 21.7J l

I "1791 0.081 7.5[ 105.5L_ - il .' . 208 31.001 5,0 18,0
I 180: 6.49! 6.3! 42.4! I !! 209: 9.21 4.9 25.3

i _ J,. -..

__ I 181i 6.35 i .... 6.21 25.6! t !1 1 2101 7.41 i 4.7 38.1
II i 182; 8,45 6.2! 81.6 j II 1 211 7.56 5.0 27.5

II 183 4,26i 5.0! 43.8 i II 212 7.02 5.0 20.6

----II _ 184! 6.34 5.3 32.0i II t 213 6.32 5.5 41.1...... f

I1 : 185 4.81 5.0 40.5 L____- II 214! 5.80 5.2 20.7....................... __j__ ............ __.,. ..... ___ 1

I1 186i 13.40' 5.0{..... 31.5{ II 2151 6.62 4.7 .... 34.2

II 187; 8.72: 5.5! 23.1 ! "' { I1 i 216{. 3.40 6.0 76.2

II 188 6.14 5.5 _ 32.5 _l II i 217 __5.21 , 5.4 45.8!
II 189 7.72' 5.31 85.0 ! II I 218 i, 4.90 4.7 28.6

II 190 9.93' 5.2i 19.5 ; II 219 _, 1.11 4.7 51.3 "

II 191 9.02 5.4 ! 17.6 ', II 220 13.20 4.9 30.21l
...................... _ ............ _ ....

II 192 9.42 5.2i 20.6 i II 221 14.80 4.8 18.5
...................... ! .......... ' i

II 193 5.99 5.6! 24.0 II 222 9.28 4.7 28.3
....................................... i ................. i

I1 1941 5.85 4.9i 23.7 , II 223 7.49 5.7 43.1
.......... -t'- - -

II 195 8.50 4.7 23.0 ,i II 224 5.41 4.9 29.8
J II 225 9.90 4.3 30.4

II 1961 9.02_ 4.7 22.8j
II 197; 6.681 5.1 27.51 II 226i 6.96 4.8 23.8

.............. ...L ....... _ .............. ... ...........

II 1981 8.76 4.9 32.01 II 227 8.81 4.5[ 3i.7

II 199 8.73! 4.8 26.61 It 228 8.97 4.8i 26,4, !

II 200i 7.33 I,_ 5.1 _. 28.41LI IIII 230t229 ', 9.827.82 4.714.9 _ 23.025"0t
II 201 8.57! 4.7 27.2i

Ii 202 7.35 5.2 24.5 ! _ II , 231 : 7.81 -- 5,21 29.1,t

li 203 7.53 5.1 21.3 II i 232 8.31 ' 4.81 24.71,,, z

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



PRELIMINARY UPPER THREE RUN WETLANDS WATER DATA

[PHASE ID i H3 pH Conductivity PHASE IO i H3 pH j Conductivity
! i : ' i " q

II ', 2331 7.62i 5.0 26.8! Iil l 262 2.62 4.61 36.0

II 234i 7.47 5.0{ 28.7i_ III I 263 3.591 4.9 2.2 ..

II 235 _ 6.60 5.2! 34.6 III 264 1.86 4.9 42.4 l

11 236 7.37 4.9 21.1 III ' 265 2,55 4.8{ 59.2 l

II 237 7.02 4.9 23.4 Iit i 266 2.551 5.01 48.5, i

II _/ 238 _ 8.61 5.0 27.4 III 267 2.82i 5.21 41.1i

II ! 239 4.36 4.9 39.7 Iii 268 2.82 5.01 40.1

11 i 2401 5.111 4.6 27.2 III = 269 2.721 5.22! 40.4II 24_!......630 4s 28.s....... I, 270  .99 s. 28.
II 242 3.81 5.1 32.4 III 271 2.60 t 5.3 43.8!....... -4 ...... !

II 243 6.04j 4.7 38.8 ;,L

II 244 5.89i 5.1 44.5 ,

II 245 5.36 _ 5.1 33.1

I1 246 3.87 4.8 43.9 ,
j i

II 247 2.53 5.0 45.0

11 248 3.89 5.1_ 40.3

II 249 3.24 4.8 _ 33.2 _
II 250 4.74 4.8' 22.4

I1 251 5.66 5.1 30.4 : ,"

III 252 2.01 5.6 57.0 _

Itl 253 179 5.8 60.4
........... l

............ ' I

tll 254 3.01 5.0 28.1 ' :
............. _, ............................ :......... : ......... ._J._

Ill 255 2.44 4.9 30.8 , i

Itl 256 2.03 54 32.5 : I

111 257 1.79 5.4 46.7
..................... - ........ .

III 258 7.62 4.7 95.3 , . '

III 259 5.84 4.7 30.1 '

..................................III 260 2.10 4.4-: ........... 40.5 _ "

III 261 1.80 4.7 34.8 i

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



PRELIMINARY UPPER THREE RUNS "EK WETLANDS WATER DATA

i

iBlanks and Duplicates

• , i i
i

t i Duplicate i ,

Type ID H3' of No.: H3 ! ,

Duplicate' 272 7.56 203 7.53
i

Blonk 273 -0.156

Duplicate} 274 26.5 208 31 i i

Duplicate i 275 6.38 210 7.41 I, ,_

Duplicatei 276 6.97' 226 6.96

i 277 0.009
Blank i ..........

DupNcatel 278' 10:8 ...... 230 9.82 , .
Blank 279 0.132 i

Duplicate! 280 6.52 241 6.21

Duplicate 281 5.15 245 5.36:

" Blank 282' 0.401. i i

Duplicate 283 3.2 254 3.01i ,i _: "

Blank 284 0.242 ............. __............ i __

Blank 285 0.328 i ....

Blank 286 0.218

Blank 287 2.83 . .....

....................................... '+ } i IDuplicate 288 -0,003 264 1.86 ............. __ ,

Blank 289 -0.424 . :_ '.! t
............................. i

Blank 290 0.021 i i i i

Duplicatei 291 3.41 2671 2.82 i i ," }

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






