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PREFACE

Remedial investigation of the 300 Area Process Ponds was initiated in
1987 in accordance with the then existing U.S. Department of Energy (DOE)
Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Program described in DOE Order 5480, Chapter 14. Subsequently, the
Hanford Site was proposed as a candidate for inclusion on the US. Environ-
mental Protection Agency's (EPA) National Priorities List (NPL). Nomination
to the NPL requires compliance with the CERCLA/SARA (Superfund Amendments and
Reauthorization Act) Remedial Investigation/Feasibility Study (RI/FS) pro-
cess. Consequently, further investigations in the 300 Area will proceed with
an EPA-approved RI/FS Work Plan and according to provisions contained in the
Hanford Federal Facility Agreement and Consent Order. The data in this
report will be used in preparing RI/FS Work Plans for the 300 Area Operable
Units. After work plan approval, the data may be audited to determine their
suitability for future use as RI input.



ABSTRACT

A renedial investigation(R) of the South and North Process Ponds
adjacent to the 300 Area at the U S Departnent of Energy (DOE) Hanford Site
was initiated in FY 1987 as partial inplementation of the DOE Conprehensive
Environmental Response, Conpensation, and Liability Act (CERCLA) Program
The objective of FY 1987 activities was initial characterization of the
quantity and distribution of contamnants in the sediments. Sedinent sanples
from14 locations in and adjacent to the ponds were collected and anal yzed.
Initial results indicated that contam nated sedinments in the ponds typically
contained high gross al pha and gross beta activities and concentrations of
Ag, A1, Cr, Cu, N, and Zn that were elevated relative to background |evels.
Radi ochem cal anal yses of the sediments showed that the prinary radiol ogical
contam nant was uranium cobalt-60 and cesium137 were detected in several
sanpl es. Organi ¢ conpounds, including polychlorinated biphenyls(P(Bs), were
al so detected in several sanples. Future Rl activities will be undertaken
under EPA-approved RI/FS work pl ans.



EXECUTI VE SUWARY

A renedial investigation(R) of the South and North Process Ponds adj a-
cent to the 300 Area at the US Departnent of Energy (DCE) Hanford Site was
performed during 1987. The 300 Area Process Ponds were used from 1943 to
1975 for disposal of radioactively(principally uranium and chemcally con-
tam nated wastewaters from|aboratories and fuels fabrication facilities in
the 300 Area. This R was initiated under the gui dance of DOE Order 5480. 14,
but with the enactment of the Superfund Amendments and Reauthorization Act
(SARA) in Cctober 1986, specifically Section 120 (Federal Facilities Conpli -
ance), the regul atory aspects governing this investigation were altered.
| ndependent of the changing regul atory considerations, the 300 Area Process
Ponds were identified as high-priority sites requiring site characterization

This report describes the results of work perforned as part of the Rl of
the ponds during FY 1987. The first phase of the Rl process under SARA is to
establish the extent of contamnation and other inportant characteristics of
a waste disposal facility. The purposes of site characterization are to
determne if potential public health or environnental hazards exist at a site
and to provide the basic information needed to assess remedial action alter-
natives. Activities during FY 1987 were primarily concerned with sanpling
and anal ysis of subsurface sedinents to characterize the quantity and dis-
tribution of contamnants in and beneath the ponds. Review of existing data
for other environnental media (i.e., ground water and surface water) indi-
cated that some of these data wll be useful for assessing the contribution
to ground-water and/or surface-water contamnation fromthe ponds.

Sedi ment samples were collected fromexcavations at 14 |ocations in and
adj acent to the ponds. The sanples were anal yzed for several inorganic,
organic, and radi oactive hazardous substances. In addition, geochem ca
characterization of the sediments through the use of x-ray diffraction(XRD),
scanning el ectron mcroscopy (SBV), and energy-di spersive x-ray mcroanal ysis
(EDS)  began.

Initial Rl results indicated that contam nation in the process ponds was
typically associated with greenish sedinents that contained high gross al pha



and gross beta activities and elevated concentrations of Ag, Al, G, Cu, N,
and Zn relative to background levels. Additionally, As, F, Hg, Pb, Sh, Sr,
V, and nitrate were present in concentrations above background |evels at
several locations in both ponds. Radiochenmical analyses of the sedinents
showed that the primary radiological contam nant was uranium Cobal t-60 and
137¢s were al so detected in several sanples fromboth ponds. The highest
activities and concentrations of the contamnants were found in sedinents
fromthe settling basins |ocated on the west sides of both ponds. Contani-
nant concentrations tended to decrease with distance and with depth fromthe
former inlets to the ponds. Wth the exception of one location in the North
Pond, the contam nant concentrations approached background levels within 3 to
4 ft of the sediment surface. Several organic conpounds were found in sedi-
ments at several locations in the ponds. The detection of polychlorinated
bi phenyl s (PCBs) in several sanples was of particular interest. There is no
record of PCB disposal in the ponds.

Review of the existing data for ground-water sanples collected beneath
the 300 Area indicated that uraniumwas the only contam nant consistently
found at elevated concentrations in wells near the ponds. A neasurable plune
of uraniumexists in the ground water beneath the 300 Area; however, it is
clear that there are other sources of uranium (e.g., the 300 Area Process
Trenches) within the area. COther contam nants found in 300 Area ground-water
sanpl es incl uded nitrate, fluoride, chromum trichloroethyl ene perchloro-
ethyl ene, and 1,2-dichloroethylene. No ground-water nonitoring data were
avai 1abl e for PCBs.

It is reconmended that remedial investigation of the 300 Area Process
Ponds continue, with primary focus on characterizing the horizontal extent of
contami nation through near-surface sedinent sanpling. Continued geochem ca
characterization of the sediments is needed to provide data on the rel ease of
hazardous substances fromthe sites. Sanpling of biological nedia in and
around the ponds will help to identify environnental inpacts fromthe ponds.
Initiation of ground-water monitoring for PCBs is also recomended.
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1.0 INTRODUCTION

1.1 OBJECTIVE

Pacific Northwest Laboratory (PNL), in cooperation with Westinghouse
Hanford Company, undertook a remedial investigation (Rl) for the two inactive
process ponds located next to the 300 Area at the U.S. Department of Energy
(DOE) Hanford Site (Figures 1 and 2). This RI began under the guidance of
the DOE Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Program conducted under DOE Order 5480.14. The 300 Area Process
Ponds were selected for site characterization on the basis of the recommen-
dations of the DOE CERCLA Program's Phase I Installation Assessment(2)

The objectives of Phase I were to locate sites, to conduct preliminary
assessment and inspection, and to score sites using the Environmental Protec-
tion Agency's Hazard Ranking System (HRS) and DOE’s Modified Hazard Ranking
System (mHRS). The 300 Area Process Ponds were assigned an HRS/mHRS migra-
tion score of 79.28 each, the highest scores attained by any inactive Hanford
site and greater than the value of 28.5 used by the EPA to determine whether
further site characterization action should be conducted. The 300 Area
Process Ponds were selected for the first Rl to be performed on the Hanford
Site on the basis of the best available engineering judgment (e.g., proximity
to population and distance to ground water and surface water).

Enactment of the Superfund Amendments and Reauthorization Act (SARA) in
October 1986, specifically Section 120 (Federal Facilities Compliance),
altered the regulatory aspects governing this investigation. As part of this
regulatory process, the Hanford Site was proposed for nomination to the
National Priorities List (NPL) requires rigorous compliance with the RI/FS
process. Further RI work will proceed with an EPA-approved RI/FS Work Plan
and according to provisions contained within the Hanford Federal Facility
Agreement and Consent Order.

(a) U.S. Department of Energy (DOE). 1986. Draft Phase | Installation
Assessment of Inactive Waste-Disposal Sites at Hanford, Richland,
Washinston. U.S. Department of Energy, Richland, Washington.
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This report describes the results of work perfornmed as part of the R of
the 300 Area Process Ponds during FY 1987. The work corresponds to Level
of site characterization, as described in the general Rl methodol ogy plan
for Hanford(2), and some Level II sanpling and analysis, as outlined in the
site-specific plan for the Process Ponds (I CF 1987). In addition, sone
initial interpretations of the data collected thus far in the investigation
are presented.

1.2 SITE LOCATI ON AND H STORY

The 300 Area Process Ponds are two inactive unlined surface i npoundnents
| ocated at the DOE Hanford Site in Benton County in south-central Washington
State (Figures 1 and 2. The two inpoundments, known as the South Pond
(facility number 316-1) and the North Pond (facility nunber 316-2), are
| ocated east and north of the Hanford 300 Area(Figure 2. The ponds are
approxi mately 300 ft west of the Colunbia River and approximately 3 mles
north of the city of Richland.

The South and North Process Ponds were constructed in 1943 and 1948,
respectively, and used for disposal of radioactively(principally uraniun
and chem cal Iy contam nated wastewaters fromthe 300 Area. The North Pond
was built in response to a dike failure in the South Pond in 1948, which
released liquid into the Columbia River. The South Pond was |ater repaired
and the two ponds were operated simultaneously or alternately until retired
in 1975. A summary of operational data for the 300 Area Process Ponds is
given in Table 1. Until late 1986, the east infiltration basin of the South
Pond was kept active for the disposal of water treatnent filter backwash

The ponds were operated as a series of basins(Figures 3 and 4. The
South Pond consisted of three small settling basins and two infiltration
basi ns separated by dikes approximtely 15 ft high. The North Pond consisted
of six small settling basins and one infiltration basin. The three settling
basins on the west side of the North Pond were replaced in 1961 or 1962, and
the original basins were retained for sediment disposal. The inlet to the

(a) Lamar, D. A, and T. J. McLaughlin, 1987. Draft Remedial Investigation
Met hodol oqv Plan for the Inactive Waste Site Surveillance Project.
Pacific Northwest Laboratory, R chland, \ashington




TABLE 1.

Characteristics

Summary of Operational Data for 300 Area Process Ponds
/

Period of use

Bottom area

Depth to water table

Rate of inflow
Total uranium received

Other radionuclides received
Unpl anned releases

Nonradioactive constituents received
pH range of pond influent (a)

Significant process changes

South Pond North Pond
1943-1975 1948-1975
8.1 acres (3.3 ha) 10 acres

(4.0 ha)
33 ft (10 m) 33 ft (10 m)

410,000 to 2,000,000 gal/day
More than 62,000 kg

Pu, 55 mCi; ©0co, trace; 234th,
trace

147py, 750 mci, 1967; Pu, 1950,
trace

Copper, approximately 110,000 kg
1.8 to 11.4
(1) Changes in-314 Bldg. in 1953

reduced soluble and insoluble U
discharges to ponds

(2)

(3)
(4)

Nav laboratory facilities in 1954
eliminated routine Pu and fission
product discharges to ponds

Coppers discharges from N Reactor
fuel fabrication, 1959-1974

Thorium fuel fabrication in 1969

(a) The p of the waste streams to the ponds varied over time as changes
occurred in fuel fabrication operations in the 300 Area.



Inlet (1953-1975)

Inlet (1943-1975)

Figure 3. Genera Layout of South Process Pond, 300 Area

South Pond wes originally located at its southwest corner. In 1953, a rew
process sewer allowing simultaneous or alternating use of the ponds wes
connected to a rew inlet at the northwest corner of the South Pond. The

inlet for the North Pond waes at the southwest corner'. Infl uents entered the
first of the settling basins and overflowed to the remaining basins through
flumes constructed in the tops of the dikes. Operation of the ponds in this—~
manner allowed removal of suspended and particulate contamination in the set-

“¥T7ng basins. The ponds were designed with no outlet structure so that all
water would either infiltrate or evaporate. To improve infiltration, the
ponds were periodically dredged and the dredged sediments were disposed by
spreading on impoundment dikes and by burial in adjacent areas. Since clos-
ure, several of the dikes between the basins have been removed; uncontami-
nated material from the dikes was placed on the bottom of the basins to
control wind erosion of contaminated sediments.



Settling
Basins

T — 2 —J——

Flume

Inlet
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1.3 GEOOGY AND GEOHYDROLOGY COF THE 300 AREA

The geology of the 300 Area is discussed in detail by Lindberg and Bond
(1979). The main geologic units beneath the 300 Area include, in ascending
order, the Columbia River Basalt Group, the Ringold Formation, and a series
of glaciofluvial sediments informally known as the Hanford formation. The
Columbia River Basalt Group is a thick series of basalt flows that form the
bedrock beneath the Hanford Site (including the 300 Area). The basalts have
been folded into a series of anticlines and synclines. The 300 Area is
located in the Pasco Syncline with the top of the basalts at a depth of about
200 ft below land surface.

The Ringold Formation overlies the basalts and is approximately 120 ft
thick at the location of the Process Ponds. The lower part of the formation



consists of approximately 40 ft of silt and clay with occasional sand and
gravel. These deposits are overlain by a complex association of gravel and
sand with occasional silt and clay lenses.

The Hanford formation in the 300 Area consists of coarse-grained
deposits known as Pasco Gravels. The deposits are typically graded, with
boulders at the base of each sequence, and range upward through cobbles,
gravels, and sand. Blocks of silt, thin layers of caliche {CaCO3), and car-
bonate coatings on the gravels also occur sporadically. The Pasco Gravels
beneath the 300 Area are approximately 50 to 60 ft thick.

Surface sediments at and near the 300 Area consist of eolian deposits of
sand and silt. These deposits have locally formed dunes, especially north
and southwest of the 300 Area. In the vicinity of the Process Ponds, these
deposits are thin.

The hydrogeology of the 300 Area is also described by Lindberg and Bond
(1979). Ground water is found beneath the Process Ponds in both unconfined
and confined aquifers. The uppermost aquifer, which is unconfined, is the
most likely to be affected by current and past waste disposal operations in
the 300 Area. The unconfined aquifer beneath the Process Ponds occurs in the
Pasco Gravels and Ringold Formation. Depth to the water table beneath the
ponds is less than 40 ft. The flow direction of the unconfined aquifer at
the 300 Area is generally to the east toward the Columbia River but at any
given time is subject to both natural and man-made influences. During per-
iods of high river levels, gradient reversal and bank storage can occur. The
aquifer is recharged locally by discharges to active liquid waste disposal
units. The largest source of recharge is the 300 Area Process Trenches,
which are located approximately 300 ft west of the North Pond (Figure 2).
These trenches receive approximately 1,000,000 gal/day of process waste-
waters. There is some slight mounding of ground water beneath the Process
Trenches, increasing the water table gradient and flow divergence.

The transmissivity of the unconfined aquifer, as determined from aquifer
tests on a well near the ponds, is on the order of 100,000 ft2/day. A
ground-water model of the 300 Area, which used transniissivity values ranging



from 20,000 to 2,000,000 ft2/day for the area near the Process Ponds
(Li ndberg and Bond 1979), predicted ground-water travel times fromthe
300 Area to the Columbia River to he on the order of weeks to nonths.



2.0 WOXK PLAN APPROACH

The work plan (ICF 1987) for site characterization for the 300 Area
Process Ponds was developed by ICF Northwest under subcontract to PNL. The
work plan summarized an initial evaluation of existing data and background
information and defined the scope of the site characterization activities.
Data that specifically characterize contamination associated with the ponds
are needed (ICF 1987). Data for some media (e.g., ground water and surface
water) are substantial, but data for other media (e.g., surface and subsur-
face sediments) are lacking. Existing ground-water and surface-water data
were collected as part of other Hanford programs and, therefore, were
collected to satisfy objectives different from those of the RI. The RCRA
Compliance Ground-Water Monitoring Project for the 300 Area Process Trenches
and the Hanford Site-Wide Ground-Water Program provide analytical data on
ground-water samples taken from wells adjacent to the North and South Ponds
(Figure 5). The Hanford Surface-Water Monitoring Program provides similar
data on samples taken from the Columbia River at the surface-water monitoring
station identified in Figure 5. It is likely, however, that some of these
data will be useful for assessing the contribution to ground-water and/or
surface-water contamination from the ponds. The primary focus of the work
performed in Fy 1987 was to identify substances of potential concern present
in the sediments in and beneath the ponds and to begin to characterize the
horizontal and vertical distribution of these substances. Information on the
extent of sediment contamination would be combined with available ground-
water data to assist in defining the potential hazards and evaluating reme-
dial action alternatives associated with the North and South Ponds. To
achieve this goal, sediment samples were taken at various depths from exca-
vations at locations in and adjacent to the ponds. The rationale behind
selection of sampling locations, and the sampling methods used, are described
in Section 3.2.

Quality assurance requirements for site characterization activities are
specified in PNL QA plans OHE-1 and OHE-1C.
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3.0 FLELD DATA COLLECTION

Field data collection activities during FY 1987 were primrily concerned
with subsurface sediment sampling. Results of these activities are briefly
discussed in the fol lowi ng sections.

3.1 RADIATION MONI TORI NG

Surface radiation monitoring was performed by vehicl e-mounted instru-
ments before excavation of 14 sanple locations in and adjacent to the South
and North Ponds (Figures 6 and 7) and by hand-held instruments during exca-
vation and sanpling. The primary objective of the surface radiation moni-
toring was to determne health and safety requirements for work within the
ponds. Access limtations restricted the survey with vehicle-munted instru-
ments to the large basin of each pond and the roads surrounding the ponds.
This survey indicated that surface radiation was generally near background
| evel s [approximately 50 counts per mnute(cpm] throughout the [arge basin
of the North Pond, with the exception of one isolated area in the northwest
corner of the basin. Further examnation of this area with hand-held instru-
ments indicated that surface radiation |evels approximtely 40 tines greater
than background extend roughly 20 ft fromthe former inlet to the basin.
Simlarly, measurements in the large basin of the South Pond, with the excep-
tion of an area in the southwest corner near the former inlet to the basin
were near background. Subsequent measurements with hand-held instruments
indicated radiation |evels approximtely 6 times greater than background. No
| evel s greater than background were measured during the survey of roads sur-
roundi ng the ponds.

Before excavation at the sanpling locations, surface radiation measure-
ments were taken with hand-held instruments to determne the extent of sur-
face contamnation as well as the need for additional protective clothing or
air-nmonitoring devices. Measurements, particularly of areas with obvious
contamnation (e.g., greenish-tinted sediments), were taken as the excavation
progressed. In almost all instances, radiation |evels greater than back:
ground were detected only in surface material or to a depth of a fewfeet. A
notabl e exception was the level of radiation detected at location N-1



Sample No. Depth (ft)

316001D01 0
316001002 1.0

Sample No. Depth (ft)

316001E01 0 316001003 3.3

316001E02 13 316001D04 81
Sample No. Depth (ft)  316001E03 41 316001005 101
316001A01 0 316001E04

183

316001A02 0.6 316001E05
316001A03 26
316001A04 6.5
316001A05 1.1

Sample No. Depth (ft)

/ 316001G01 0 i
316001G02 1.4

S-7 316001G03 41

316001G04 6.6
316001G05 107

®S-8
Not Sampled
(See Text)

Sample No. Depth (ft) Sample No. Depth (ft) 31%1%1 0

316001801 0 316001C01 0 316001F02 1.0
316001802 20 316001C02 14 316001F03 6.4
316001803 3.6 316001C03 35 316001F04 94
316001804 82 316001C04 6.7 316001F05 123
316001805 12.0 316001605 10.0

Fiqure 6. Subsurface Sediment Sample Locations, South Process Pond, 300 Area

(Figure 7), where contaminated sediments had been covered with approximately
8 ft of fly ash. Radiation measurements in the sediment below the fly ash
decreased with depth but were greater than background to a depth of approxi-
mately 17 ft below the surface of the fly ash. Further detail on radiolog-
ical contamination of the sediments can be found in Section 6.1.

3.2 SUBSURFACE SEDIMENT SAMPLING

Subsurface sediment samples were collected from 14 excavations in and
adjacent to the Process Ponds (Figures 6 and 7). The number of sampling



Sample No. Depth (ft)

316002C01 0

316002C02 12

7 316002C03 35

316002C04 87

Sample No. Depth (ft) 316002C05 13.9

316002801 0

316002802 0.4
v316002803 18
316002804 48
316002805 9.7 I
N-2
Sample No. Depth (ft)
V/316002F01 0 N-6
316002FC2 03 T
316002F03 24
316002F04 54 - =i
/316002F05 94
N-1
®
A
_A_ F-I &
i B /
h Sample No. Depth (ft}
316002A01 6.0
316002A02 83
316002A03 101
316002A04 12.8
316002A04A 12.8
316002A05 16.5
Fiqure 7.

Subsurface Sediment Sample Locations,

N-8® (See Text)

N-3

Not Sampled

Sample No. Depth (ft}

316002D01 0
316002D02 09
316002D03 40
316002D04 6.6
316002D05 108

N-4
Sample No. Depth {ft)

16002E01 0
316002E02 27
/316002E03 64
N-5 ~316002E04 104

N-7 Sample No. Depth {ft)
~t—
316002G01 0
16002G02 26
J 16002G03 36
316002G04 6.2
316002G05 89

North Process Pond, 300 Area

locations deviated from the 16 locations specified in the work plan (ICF
1987) to avoid disturbing archaeological sites between the ponds and the

Columbia River.

Plans for excavations at locations N-8 and S-8 were aban-

doned after a Cultural Resources Survey conducted by PNL placed both these

locations within the boundaries of archaeological site 45BN30 (Chatters

1987).



The sanpl e | ocations were designed to gain an understanding of the
distribution and novement of contamnants fol |l ow ng discharge to the ponds
(ICF 1987). The contamnants released to the ponds as precipitates, or
al ready associated with suspended material, would be expected to settle
qui ckly after discharge. The highest Ievel of these contaminants along with
those discharged as sol utes that subsequently precipitated should be found at
the surface and close to the inlet. Contamnants discharged as sol utes that
did not precipitate in the pond should be distributed in approximately the
sane concentrations over the entire pond area. The vertical distribution of
these contam nants shoul d depend on the nature of their interactions with the
underlying gilaciofl ui a1 sedinents. Those contam nants that interacted
rapidly and strongly with the sediments should be found in highest concentra-
tions near the surface. Those that interacted |ess strongly should be nore
evenly distributed with depth, and those having little interaction shoul d
have associated mainly with the dissolved phase and should not be found in
high concentrations at any depth.

Sanpl e locations S-1 through S-6 in the South Pond (Figure 6) were
| ocated al ong the approximate flow path through the pond basins. Sanpling
| ocations S-1 and S-2 were located near the pond inlets, and were intended to
i dentify high concentrations associated with the pond inlets and settling
basins. Sanpling locations S-3, S-4, and S-5in the main pond basin were
intended to provide concentration data representative of the largest poten-
tially contamnated area. Location S-6 was to provide data on concentrations
fromthe final basin.

North Pond sanples were simlarly located (Figure 7), with location N-1
near the inlet; location N-2 in the final settling basin to deternine pos-
sible concentration reductions across the settling basins; and |ocations N3,
N-4, and N-5 in the main pond area. Location N-6 was to identify contam na-
tion in the westernmost series of settling basins. Sanple |ocation N-7 was
| ocated outside the pond near an area used to dispose of sediments dredged
fromthe bottom of the North Pond.

Each sanpling location was excavated with a bul | dozer creating a trench
approximately 15 ft deep. Water was continually sprayed on the ground



surface during the operation to reduce airborne contaminated material. Air
sampling devices were available if conditions warranted their use.

Samples were collected at five depths at each location according to the
sampling procedure outlined in Appendix A; at location N-4, samples were
taken at only four depths because of the uniformity of the sediments exposed.
Strict chain of custody was maintained for all samples collected. The depths
from which samples were taken were determined an the basis of the stratig-
raphy. Samples were taken at depths of approximately 0, 2.5, 5, 10, ad
15 ft. In locations in which disturbed or green colored sediments were
found, sample depths were modified so that the anomalous horizons were
sampled. This approach wes necessary to fulfill the objectives of the site
characterization and to be sure the anomalous sediments in these horizons,
which were generally found within a few feet of the surface, were col lected.
In all instances norma sediments underlying the anomalous sediments were
also sampled. The sample locations were marked for a subsequent location
survey performed by Kaiser Engineers Hanford (KEH).

3.3 SURFACE SDIMENT SAVRING

Surface sediment sampling activities consisted of the collection of
surface samples at each subsurface sediment sampling location.

3.4 GROUND-WATER SAMRING

Ground-water sampling as part of this Rl will be initiated only if
additional data are needed to assess contaminant release from the South and
North Ponds. The ground-water data acquired by the monitoring programs wes
reviewed. Preliminary results are presented in Section 6.1.
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4.0 LABORATORY ANALYSIS

Laboratory analyses of the subsurface sediment samples were conducted by
U.S. Testing Laboratories (UST). The analytes measured and the analytical
methods used are presented in Table 2. The analytical parameters identified
for characterization were based upon estimated inventory information for the
ponds presented in the Phase I Installation Assessment. (a)  UST maintained an
internal quality control program that involved routine calibration of instru-
ments, analyses of blanks, replicates, matrix spikes, and reagents. Results
above analytical detection Timits for the various constituents are presented
in Appendix B. Preliminary results of the radiochemical analyses are dis-
cussed in Section 6.1,

TABLE 2. Analytical Parameters and Methods for 300 Area Process Pond
Characterization

Constituent Extraction Method Analvsis Method
zZinc SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Calcium SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Barium SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Cadmium SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Chromium SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Silver SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Sodium SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Nickel SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Copper SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Vanadium SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
ATuminum SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Manganese SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Potassium SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
lron SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Magnesi um SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Beryl1iun SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)

(a) U.S. Department of Energy (DOE). 1986. Draft Phase | Installation
Assessment of Inactive Waste-Disposal Sites at Hanford, Richland,
Washington. U.S. Department of Energy, Richland, Washington.




TABLE 2. (contd)

Constituent Extraction Method Analysis Method
Osmium SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Strontium SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Antimony SW-846 #3050 (EPA 1982) SW-846 #6010 (EPA 1982)
Arsenic SW-846 #3050 (EPA 1982) SW-846 #7060 (EPA 1982)
Mercury None SW-846 #7471 (EPA 1982)
Selenium SW-846 #3050 (EPA 1982) SW-846 #7740 (EPA 1982)
Thallium SW-846 #3050 (EPA 1982) SW-846 #7841 (EPA 1982)
Lead SW-846 #3050 (EPA 1982) SW-846 #7421 (EPA 1982)
Polychlorinated SW-846 #3540 (EPA 1982) SW-846 #8080 (EPA 1982)

biphenyls
Volatile organics SW-846 #3540 (EPA 1982) SW-846 #8240 (EPA 1982)
Acid/base/neutral SW-846 #3540 (EPA 1982) SW-846 #8270 (EPA 1982)

extractable organics
Anions
Gross alpha
Gross beta

(a) In-house method.

Water extraction(a)

None
None

4.2
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5.0 GEOCHEMICAL CHARACTERZATION OF SEDIMENTS

To determine the mobility of contaminants in the sediments, additional
laboratory tests were performed. In particular, x-ray diffraction (XRD),
scanning electron microscopy (SEM), and energy- dispersive x-ray (EDS
analyses of the sediments were used to characterize sediment mineralogy.
Examination of the mineralogy by XRD and the fine structure of the pond
sediments by $M and EDS helps determine grain homogeneity and heterogeneity,
the composition of surface coatings an the grains, the size and composition
of respirable particulates, and the origin of leachable components. These
factors aid in determining release rates for certain hazardous substances
from the sediments, which are essential to the risk assessment process.
Release rates for hazardous substances from contaminated sediments are needed
to predict the transport of substances of concern. Results of these analyses
are also valuable in identifying the chemical processes influencing
contaminant mobil ity. EDS also supplements and verifies other analytical
techniques.

Analyses by XRD were performed an several background and contaminated
sediments. X-ray diffraction wes performed on bulk samples and an grains of
contaminated material selected from several samples. Prel iminary M and EDS
analyses were performed on grains of contaminated material from a sample from
the North Pond. Grains were selected by color and appearance, mounted on
spectrographic-grade graphite, photographed in color with a photomicroscope,
coated with carbon, and analyzed by EDS using a JEOL(2) JSM-25Sl11 scanning
electron microscope coupled to a Tracor Northern(P) TN-2000 x-ray analysis
system. Both secondary and backscattered electron images were viewed, ad
X-ray spectra were collected in raster ad spot modes. Initial results of
these analyses are discussed in Section 6.1.

(a) JEOL is the trademark of JEOL Ltd., Tokyo, Japan.
(b) Tracor Northern is the trademark of Tracor Northern Co., Middleton,
Wisconsin.
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6.0 SITE CHARACTERIZATION REIJLTS

The results of site characterization activities performed are presented
in the followin'g sections. These activities included the collection of new
field and laboratory data and the review of existing ground-water data col-
lected by other programs.

6.1 SUBIURFACE SEDIMENT DATA

The establishment of accurate and representative background concentra-
tions for the constituents of interest is fundamental to the interpretation
of the sediment sample data. Background sediment samples were col lected
outside the ponds at a location presumably not contaminated by waste disposal
activities (i.e., location S-7; Figure 6). The average background concentra-
tions of those constituents that would indicate possible contamination from
past disposal operations at the ponds (e.g., gross alpha, Ag, Cr, Cu) are
very Tav (Table 3).

Contaminated sediments in the ponds were easily identified by the pres-
ence of one or more green compounds. Radioactivity detectable with hand-
held instruments appeared to be confined to sediments consisting wholly or in
part of these materials. The materials occurred in three forms: 1) flakes
interspersed with gravels and sands; 2) thinly laminated layers composed
almost entirely of the green material; and 3) thin coatings on gravels and
coarse sands. The first occurrence was the most common in the North and
South Ponds. These sediments were typically found as thin discontinuous
layers on the pond bottoms and on the dike walls surrounding the individual
basins of the ponds. Past dredging operations, particularly in the South
Pond, removed most of these sediments from the pond bottoms while leaving
material at numerous locations on the dike walls. This type of sediment was
also found at depth at locations N-1 and N-6 in the North Pond and at N-7
outside the pond. The sediments were on or near the surface when the pond
was retired but were subsequently covered with fly ash or other sediments to
reduce possible airborne spreading of the material.

The second form of the green materials, thinly Taminated layers, was

exposed at location S-1 in the South Pond and at locations N-1)and N-6 in the

~2 g
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TABLE 3. Average Concentrations of Constituents in Background Soils from 300
Area Process Ponds

Concentration(a)

Constituent

Ag <1.0

Al 9910 = 2060
As 3.04 =« 1.36
Ba 96.6 = 26.0
Be 0.65 = 0.05
Ca 7782 = 3135
Cd 0.5 2 0.3
C1 184 = 041
Cr 9.8 x 1.2
Cu 18.4 = 4.92
F 244 + 0.94
Fe 27620 = 3985
Hg <0.1

K 1620 = 330
Mg 6188 = 1106
Mh 396.2 =z 635
Na 315.6 = 123.9
N1i 7.6 + 1.0
0s <30.0

Pb 5.08 = 0.88
Sb <10.0

Se <0.7

Sr 31 + 0.8
T1 <1.0

Vv 60 + 7.0
Zn 50.2 & 8.2
Gross alpha 6.35 = 2.08
Gross beta 21.44 + 2.38
Nitrate 1.06(b)
Phosphate <2.0
Sulfate 9.68 =+ 4.88

(a) Average, plus or minus the

standard deviation,

of con-

centrations in five samples
from location S-7 (Figure 6).
Units are pg/g except for
gross alpha and gross beta,

which are pCi/g.

(b) Only one sample has a nitrate
concentration above the detec-

tion limit.

6.2



North Pond. A discontinuous layer of this type of sedinment approximately
5in. thick is exposed at a depth of approximtely 1 ft at location S-1
(sanple 316001A02). At location N-1, a 1-ft-thick green |ayer covered with
approximately 8 ft of fly ash was sanpled (sanple 316002A02). A simlar
light green-to-white [ayer at location N6 (sanple 316002F01) had been
covered with 3 to 4 in of sand and gravel. The third occurrence, thin green
claylike coatings on gravels and coarse sands, was present at depths of up to
13 ft at location N-1.

Cont am nated sediments in the South and North Ponds and at |ocation N-7
outside the North Pond were typified by el evated gross al pha and gross beta
activities and el evated concentrations of Ag, Al, Cr, Cu, Ni, and Zn. Analy-
tical results for sanples with the greatest contam nation are presented in
Tables 4 and 5. The nost highly contam nated sediments generally also con-
taineq_relative|y4ﬁigh concentrations of Ca. Additionally, As, F, Hy, Pb,
Sb, Sr, V, and nitrate were present in concentrations above background at
several locations in both ponds. Many of these contam nants are known to
have been di scharged to the ponds durlng the|r operational history (Table 6).
The high Pb concentration in sanple 316002A02 may be partially attributable
to disposal of |ead-weighted drums of sodiumnetal in that portion of the
North Pond during its operation.{3) The concentrations of nost contaninants
in South Pond sanples were |ower than in sanples fromthe North Pond. Past
dredging operations in the ponds removed much of the contam nation that was
present when the ponds were in use, and dredging appears to have been nore
extensive in the South Pond. Sone of the spoils that were dredged fromthe
North Pond were spread in a natural depression imediately south of the pond
and subsequently covered with fly ash. Sediment and fly ash sanples were
collected to a depth of 89 ft at location N7 within this depression. Sedi-
nent sanple 316002603 was froma | ayer of sands and gravels intermxed wth
abundant fine-grained green material that was directly beneath the fly ash.
The contam nant concentrations in this sanple were simlar to those neasured
in contam nated sedinents frominside the pond (Table 5. Concentrations of
the contamnants in sanples collected at greater depths at'this |ocation were

(a) Personal communicationto D. . Dennison fromR B. Hall, \Westinghouse
Hanford Conpany, My 22, 1987
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TABLE 4. Concentrations of Inorganic Constituents in Contam nated Sedinents
fromthe South Process Pond, 300 Area

const i t uent () Background(b) 316001A02 316001B02 316001C01 316001D01

Ag <1.0 12.0 6.0 7.0 31.0
Al 9910  + 2060 19500 16800 13300 21900
As 3.0 £ 1.36 15.1 27.0 21.8 35.5
Ba 96.6 + 26.0 121 140 135 164
Be 0.65 + 0.05 1.0 0.7 0.7 1.0
Ca 7782 #3135 20100 12800 8470 17200
cd 0.5 + 0.3 1.5 0.2 1.0 2.0
C1 1.84 +  0.41 <1.0 <1.0 <1.0 <1.0
Cr 9.8 + 1.2 129 116 35.0 195
Cu 18.4 + 4.92 7060 2090 1090 5800
F 2.44 £ 0.94 1.6 2.8 1.2 <1.0
Fe 27620  + 3985 40100 40900 32400 31500
Hg <0.1 0.7 1.0 0.7 2.3
K 1620  + 330 1470 1750 2020 2120
Mg 6188  + 1106 10600 9460 7290 9090
Mn 396.2 + 63.5 395 441 381 412
Na 315.6 + 123.9 309 771 784 328
Ni 7.6 + 1.0 199 86.0 - 104 275
0s <30.0 <30.0 <30.0 <30.0 <30.0
Pb 5.08 + 0.88 22.8 21.2 15.2 39.4
Sb <10.0 <10.0 <10.0 <10.0 <10.0
Se <0.5 <0.5 <0.5 <0.5 <0.5
Sr 31 £ 0.8 45.0 37.0 31.0 46.0
Tl <1.0 <1.0 <1.0 <1.0 <1.0
v 60 + 7.0 86.0 80.0 79.0 80.0
In 50.2 + 8.2 116 77.0 102 164
G oss al pha 6.35 + 2.08 333 200 46.0 240
G oss beta 21.44 +  2.38 314 149 67.2 201
Ntrate 1.06 3.8 2.6 5.1 13.2
Phosphat e <2.0 <2.0 <2.0 2.5 <2.0
Sulfate 9.68 +  4.88 4.2 3.8 2.6 4.4

Units are rg/g except for gross al pha and gross beta, which are in pCi/g.
&@3 Average, plus or mnus the standard deviation, of concentrations in
sanpl es fromlocation S-7 (Figure 6)
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TABLE 5. Concentrations of Inorganic Constituents in Contaminated Sediments
from the North Process Pond, 300 Area

1. R - iyt
Constituent(3)  Background(bP) 316002A02 316002B01 316002F01 316002603
Ag <1.0 153 45 123 41
Al 9910 =+ 2060 31400 20700 53800 22300
As 3.04 + 1.36 7 14 61 8.8
Ba 96.6 + 26.0 135 135 164 182
Be 0.65 +  0.05 1 1 (0.5 0.9
Ca 7782  + 3135 55100 16500 25100 12500
ad 05 + 0.3 (0.2 1 <0.2 0.3
c1 1.84 +  0.41 32 1 <1.0 | 6.2
cr 9.8 + 1.2 519 205 546 384
Cu 184 + 492 65600 3540 11600 4440
F 244 +  0.94 10.4 4.3 6.1 1.5
Fe 27620  + 3985 16100 29900 22400 31300
Hg <0.1 8.5 4.7 8.1 2.4
K 1620 + 330 469 871 568 1280
Mg 6188  + 1106 12100 8830 12000 9130
Mn 3062 + 63.5 594 341 240 372
Na 315.6 + 123.9 582 322 270 483
Ni 76 + 1.0 1830 216 260 190
0s <30.0 (30.0 <30.0 (30.0 (30.0
Pb 5.08 +  0.88 191 20.4 79 27.5
Sh t10.0 20 10 <10.0 <10.0
Se <0.5 <0.5 0.5 1.8 <0.5
Sr 31 + 0.8 91 57 93 53
T1 <1.0 <1.0 <1.0 <1.0 <1.0
v 60 + 7.0 226 84 37 68
Zn 50.2 + 8.2 11 132 122 112
Gross alpha 635 + 2.08 1960 374 1430 371
Gross beta 21.44 +  2.38 2140 295 1440 314
Nitrate 1.06 645 3.8 1.8 1030
Phosphate <2.0 2.0 2.0 ,<2.0 8.3
Sulfate 9.68 +  4.88 502 10.3 18.6 325

(a) Units are ug/g except for gross alpha and gross beta, which are pCi/g.
(b) Average, plus or minus the standard deviation, of concentrations in
samples from location S-7 (Figure 6).



TABLE 6. Estimated Contapigant Inventory(in kg) for South and North Process
Ponds, 300 AreanS

Cheni cal South Pond North Pond
Kodium(b) 2,000,000 2,000,000
Sodi um hydr oxi de 1,000,000 800,000
Ntrite 900,000 700,000
Mercury 60 40
Chrom um (V1) 5,000 3,000
Cadmium 80 60
Lead 4,000 2,000
Fluoride 7,000 5,000
Tri chloroet hyl ene 100,000 100,000
Urani um 40,000 30,000
Sodi um ?Jnym nat e 2,000,000 2,000,000
Nitratetc) 1,000,000 800,000
Sodi um silicate 100,000 90,000
N ckel 10,000 8,000
Zinc 5,000 3,000
S 1ver 1,000 900
Beryl 1i um 40 30
Copper 60,000 50,000
Ntric acid 1,000,000 900,000
(a) Department of Energy (Dd).  1986.

u S

Draft Phase | Installation Assessnent of
ac
h

| nactive Waste-Disposal Sites at Hanford,
Ri chl and, Washi ngt on.

(b)  Includes sodi umfrom conpounds other than
those 1isted.

(¢) Includes nitrate fromconpounds other than
those Tisted.

near background I evels. Mich of the material dredged fromthe South Pond
was used to backfill the 307 trenches.

Radi ochem cal anal yses of the sediment sanples indicate that uraniumis
the primary radiol ogical contaminant in the pond sedinents(Table 7. The
hi ghest uranium|levels were found in near-surface sanpl es ‘taken fromwithin
t he settllng basins in the North Pond (e.g., sanples 316002A02 and
316002F01) The uraniumlevels in sanples fromthe North Pond tend to
decrease with distance fromthe inlet to the pond and with depth. A though
the level s neasured were somewhat |ower, the uraniumdistributionin the
South Pond appeared to follow the same trends as that in the North Pond.
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TABLE 7. Radiochemical Results (in pCi/g) for Sediment Samples from the
North and South Process Ponds, 300 Area

Sample Number 238y 235y 60cq 137¢s
316001A01 57.1 3.92 2.11(a) 1.03(2a)
316001A03 17.9(a) 1.42(a) 12.3 0.56(a)
316001801 62.2 3.24 1.04(a) 0.46(a)
316001B02 65.2 0.43 0.05 0.01(a)
316001803 18.0(a) <0.45 18.4 0.41(a)
316001804 3.15(2) 0.34(a) <0.83 0.70(a)
31600101 6.01(a) 1.15(a) 87.7 1.04(a)
316001D01 83.2 9.54 21.5 1.63
316001D02 4.79(a) 0.66(a) 1.11(2) <0.60
316001E01 16.7(a) 0.92(a) 29.1 1.71(a)
316001E02 1.97(a) 0.41(a) <0.75 <0.50
316001F02 6.99(a) 0.50(2) 8.90 1.72
316001F04 3.46(a) <0.34 0.48(a) <0.55
316001601 (P) (c) <0.38 <0.23 0.13(2)
316001603 (b) <6.56 41 <0.22 0.02(2)
316001605 (P) 1.53(a) 0.17(a) <0.69 0.20(a)

_ 216002A02 1270 114 23.8 0.70(a)
316002801 112 7.76 3.24(2) 0.68(a)

. 316002803 0.92(a) <0.36 <1.00 0.65(a)
' 316002C03. 2.72(3) <0.34 <0.61 0.33(a)
316002E02 1.60(2) <0.39 <0.22 0.11(2)
316002E03 2.78(3) 0.38(a) <0.66 0.10(a)
316002E04 3.19(2) 0.36(2) <0.67 <0.46
316002F01 943 74.9(2) <0.26 0.32(a)
316002F05 4.39(a) 0.31(2) <0.68 0.28(a)
316002604 (c) 0.17(2) <0.20 0.13(a)
316002605 3.77(3) <0.33 <0.65 <0.52

(a) This result is suspect because the counting error was at least
10% of the activity measured.

(b) Back Y‘gund sample.

(c) The 38y peak for this sample was not detected.
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Relatively high ©0Co levels were also measured in several samples from both
ponds. Small amounts of 90Co are kroan to have been discharged to the ponds
(Table 1). Relatively low levels of 137¢s were measured in two samples
(samples 316001D01 and 316001F02) from the South Pond. Discharge of 137¢s to
the ponds was not documented.

The mineral ogic composition of the sediments was investigated by XRD.
The composition of the fine-grained (<2-mm) fraction of the background sedi-
ments is typical of detrital sediments found throughout the Pasco Basin,
which consist predominantly of quartz and feldspar with small amounts of
clay axd mica The XRD, M, and EDS analyses performed on the contaminated
sediments revealed the complex nature of these sediments but have not identi-
fied which mineral or minerals control the distribution of the contaminants.
Grains of green-and-white contaminated sediment from locations N-1, N-6, and
N-7 were separated from the bulk sample and analyzed by XRD. The sediments
were composed primarily of calcite, ad the x-ray pattern of the calcite
masked the presence of other minerals and compounds.

Several grains from sample 316002A02 were also analyzed by $M and 'EDS
A typical green-and-white grain from that sample is sown in Figure 8. A
backscattered image of the grain (the brightness of backscattering increases
as the atomic numbers of the elements in the sample increase) indicated that
the green layers contain a greater proportion of elements higher in atomic
number than elements found in the white area (Figure 9). Analysis by EDS of
the two layers (areas R1 and R2 in Figure 10) revealed that the white layer
contains mostly Ga (Figure 11) and the green layer is mostly Cu (Figure 12).
Snaall particles (<1 um to 25 um) on the surface of the grains appeared bright
-Nw&i}&paruc{ MW and included

Al, Ce Cu, Fe, Pb, Ti, U, V, ad Zr. S:meof the partlcles Xol na

/\/\/\/‘\/\/\/\/\/\M g
one-gTement wher~=: others> \e;n'rxt,u-r-e;,Qf sev2><Lel enents.  The bright
particle soan in F|gure 13 wes composed predominantly of U. No_\ob/vko/uuat—

terns_in the distribution of these particles were observed. Other elements
detected in the sample were Ba, Cr, Mg wq\&

Numerous organic compounds were found in sediments at several locations
in the ponds (Tables8 and 9). O particular interest was the detection of



Figure 8 Photonicrograph of Layered Green-and-\Wite Grain from
Sanpl e 316002A02 (bar = 1.0 mm)
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Fi gure 10. Sk():anni ng{ 0EI ectron Mcrograph of Grain Shown in Figure 8
ar =1
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Figure 13. Backscattered 3 Image of Uranium Particle on Surface of Green-
and-White Grain from Sample 316002A02 (bar = 71 um)



TABLE 8. Surmary of Organic Substances in Sedinent Samples fromthe South
Pond, 300 Area

Consti t uent Sampl e Number Concentration (uma/q)

Acetone(2) 316001A01 0.04
316001A02 0.03

316001A03 0.04

316001A04 0.03

316001A05 0.03

316001801 0.03

316001B02 0.03

316001803 0.03

316001804 0.03

316001B05 0.02

Arochl or 1248 316001A01 0.89
316001A02 2.30

316001B01 0.48

316001B02 0.91

316001001 0.31

Arochl or 1254 316001C01 0.12
316001D01 0.44

Di ethyl phthal ate(2) 316001€01 2.10
Hexadecanoi ¢ aci d(3) 316001F01 2.70
Met hyl ene chloride 316001A02 0.89
316001A03 0.40

316001001 0.03

316001003 0.02

1-Octadecano1{?) 316001F01 4.00
Pentatri acontane (@) 316001F01 5. 00
Tri butyl phosphoric acid{(2) 316001B01 1.00
Unknown aliphati ¢ hydrocarbon(2) 316001F01(b) 4.70
3.20

3.00

(a) This constituent has been only tentatively identified, and the
concentration reported is estimted

(b) Three different unknown aliphatic hydrocarbons were detected in
this sanple.



TABLE 9. Summary of Organic Substances in Sediment Samples from the North
Pond, 300 Area

Constituent Sample Number Concentration (uq/q)
Acetone(a) 316002B02 0.11
316002F05 0.08
Arochlor 1248 316002A02 42.0
316002A03 0.60
316002A04 0.40
316002A04¢ 0.60
316002B01 2.00
316002B02 0.62
316002803 0.10
316002C01 0.40
316002C02 0.14
316002D02 0.34
316002D03 0.22
316002E01 0.34
316002F01 3.40
316002F02 1.60
316002G03 1.76
Arochlor 1254 316002F03 0.04
Bis(2-ethylhexyl) phthalate(2) 316002E03 1.10
Butyl benzyl phthalate(?) 316002A05 1.10
216002E03 1.80
Methylene chloride 316002A02 0.03
316002B01 0.03
316002C01 0.01
316002C02 0.05

(a) This constituent has been only tentatively identified, and the
concentration reported is estimated.

the polychlorinated biphenyls (PCBs) arochlor 1248 and arochlor 1254 in sam-
ples from numerous locations. The PCBs were detected only in samples that
contain high gross alpha and gross beta activities and high concentrations of
Ag, Al, Cr, Cu, Ni, and Zn. Although there is no record of PCB disposal in
the ponds, oils containing PCBs were used for a variety of purposes in the
300 Area in the past and may have been discharged to the Process Ponds.
Flameproof oils containing PCBs were used in the 313 and 333 Buildings in the
300 Area, and it was a common practice to dispose of oils and lubricants in



the process sewer until the late 1970s. (2) Trichloroethylene, the only
organic compound known to have been discharged to the ponds (Table 6) and one
that was detected in ground water beneath the 300 Area (Section 6.2), was not
detected in the sediment samples. It is possible that several of the organic
compounds listed in Tables 8 and 9 may have come from secondary contamination
of the samples in the field and/or in the laboratory, although we have no
evidence that this is the case. Acetone and methylene chloride are used for
a wide range of purposes in the laboratory (e.g., cleaning glassware).
Phthalates are common constituents of plastics and may result from collection
of samples in plastic buckets. Review of the QA/QC data associated with the
samples has not identified the source(s) of possible contamination. Several
organic compounds were detected in sample 316001F01, a sample of filter-
backwash sediment from the easternmost basin of the South Pond. This basin
had recently been used for disposal of filter backwash from the water treat-
ment plant. Pentatriacontane and the unknown aliphatic hydrocarbons are
constituents of fuels and may have resulted from leakage of oil or diesel
fuel from the equipment being used for excavating the sampling locations or
from fumes from that equipment. Hexadecanoic acid and l-octadecanol, fatty
acids commonly found in soil algae and microbes, were detected in this
sample.

As mentioned, the ponds were designed so that the influent would flow
through a series of settling basins  where suspended and_particulate con-

taminants would be removed before the waste entered the large basins. Sub-
surface sediment analyses perforwmed showed that th::‘w highest concentrations of
contaminants in the ponds were found in samples taken in the settling basins
(i.e., samples from locations N-1, N-2, N-6, S-1, and S-2) and that con-
centrations decreased with distance from the inlet. Contaminant concentra-

tions at all sampling locations in the ponds decreased with depth. With the

exception of location N-1 in the North Pond, the concentrations. approached

background levels within 3 to 4 ft of the surface. At N-1, concentrations of

(a) Personal communication to D. R. Sherwood from E. A. Weakley,
Westinghouse Hanford Company, December 29, 1987.
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greater than background levels in all samples collected bedow the fly ash to
a depth of 16.5 ft from the surface of the fly ash.

The large quantities of fly ash present at locations N-1 and N-7 ngy
also pose a potential environmental hazard. Three samples of fly ash were
collected and analyzed for the same constituents as the sediment samples
(Table 10). The fly ash at location N-1 (sample 316002A01) contained high
concentrations of Sr, sulfate, and several organic compounds. Samples from
N-7 were similar but also contained high Pb and Se concentrations (samples
316002601 and 316002602). Sediment samples collected at depth at both loca-
tions did not indicate any introduction of these constituents, with the
exception of sulfate, that could be directly attributed to the fly ash.
Sediment samples collected directly beneath the fly ash at both locations
contained relatively high sulfate concentrations (samples 316002A02 and
316002603; Table 5).

6.2 GONDWATER DATA RAVBNV

Existing ground-water data collected by the 300 Area Process Trenches
RCRA Compliance Monitoring Project ad the Hanford Site-Wide Ground-Water
Program are currently being evaluated in detail to identify their usefulness
for characterization of the Process Ponds. An initial review was conducted
to determine if any hazardous substances detected during sediment sampling or
identified in waste inventories had been found in the unconfined aquifer
beneath these facilities. A secondary concern of this review wes to identify
any substances detected in the waste sites that were not included in the
surface-water and ground-water monitoring programs.

Oe contaminant of primary concern is uranium. A measurable plume of
uranium exists in the ground water beneath the 300 Area (Figure 14). The
highest uranium concentrations detected in the ground water in 1986 were in
wells downgradient from the Process Ponds and the Process Trenches. The
Process Trenches were constructed to replace the Process Ponds and began
receiving waste, some of which contained uranium, in 1975. Although both the
Process Ponds and Process Trenches could be sources of the uranium detected



TABLE 10. Concentrations of Constituents in Fly Ash Sanples from North

Process Pond, 300 Area

Constituent(a) 316002A01 316002601 316002602
Ag <1.0 <1.0 <1.0
Al 18100 13200 13700
As <0.5 7.0 3.2
Ba 270 453 994
Be 1 1 1
Ca 50000 38900 47300
Cd 0.4 0.3 <0.2
Cr 12 15 11
Cu 29 39 32
Fe 14900 13500 21800
Hg <0.1 0.2 0.4
K 1300 856 809
Mg 5580 5090 14100
Mh 99 56 117
Na 2610 2940 1280
Ni 14 25 14
0s <30 <30 <30
Pb 7.6 62 103
Sh <10 <10 <10
Se <0.5 8.3 0.7
Sr 410 357 369
Tl <1.0 <1.0 <1.0
v 38 53 44
Zn 56 48 29
Gross alpha (pCi/g) 22.9 10.1 10.2
Gross beta (pCi/g) 19.3 15.4 12.7
Nitrate 28.5 8.3 23.3
Sulfate 1010 18.1 60.7
Fluoride 1.7 1.9 <1.0
Chloride 3.7 <1.0 1.4
Phosphate <2.0 <2.0 <2.0
Acetone (b) 0.0 0.0 0.1
DMMENAP (b) (c) (ppb) nNp(d) 2.1 6.4
27DMNAP (b) (e) (ppb) ND ND 4.6
Heptadecane 8.2 2.6 7.8
Heptacosane (b) 15 ND ND
Trichlornethy'iene <0.01 <0.01 0.05
167TNAP(b)(f¥(ppb) ND ND 5.9
236TNAP(b) (9) (ppb) ND ND 3.8
Unknown aliphatic hydrocarbon(b) 6.4 (h) 0.0
Unknown 5.7 0.0 0.0
(a) Units are pg/g except as noted.
(b) This constituent has been only tentatively identified and the

concentration reported is estimated.

(c) 1,6-Dimethyl-4-(1-methylethyl) naphthalene.
(d) No analytical detection limit (ND) is reported.
(e) 2,7-Dimethyl naphthalene.
(f) 1,6,7-Trimethyl naphthalene.
(9) 2,3,6-Trimethyl naphthalene.
(h) Three different unknown aliphatic hydrocarbons detected in estimated

concentrations of 3.1, 4.2, and 6.2 ug/g.
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in the ground water, the disposal of an estimated 1 million gal of wastewater
per day to the trenches represents the primary driving force behind the
mobility of the uranium, and other contaminants, in the ground water. Other
contaminants found in the ground water are nitrate, fluoride, chromium,
trichloroethylene, perchloroethylene, and 1,2-dichloroethylene.

As previously stated, a secondary concern of this review was to identify
substances not measured in the ground water that are needed to complete a R
of the Process Ponds. PCBs were identified in the most highly contaminated
materials within the Process Ponds, but no ground-water monitoring for these
substances has been performed. PCBs are not highly mobile in the subsurface
environment and are only slightly soluble in water, but they do represent an
unknown when assessing ground-water impacts from the Process Ponds. Inves-
tigations into the extent and source of PCB contamination of the environmen-
tal media in and around the ponds are continuing.
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7.0  CONCLUSI ONS

Initial results of FY 1987 characterization activities indicated that
the highest neasured concentrations of hazardous substances in the pond
sedi ments were found near the present ground surface or where the ground
surface had been covered by fly ash or clean sedinent to mnimze wnd
erosion. It was also apparent that most of the residual contam nation was
| ocated in the settling basins near the inlet structures along the western
portion of the ponds.

Dredging of the pond bottons during the operational period and during
retirement of the sites removed most contam nated sedinents fromthe |arge
infiltration basins. Review of ground-water data indicated uraniumconcen-
trations beneath the ponds are significantly above background. Qher regu-
lated substances, including nitrate, fluoride, chromum trichl oroethyl ene,
perchloroet hyl ene, and 1,2-dichloroethyl ene also appear sporadically in wells
near the ponds. Athough all of these substances were disposed to the ponds,
it was evident that other sources of these constituents also exist within the
area. Fromthis review, it appeared that uraniumis the only hazardous sub-
stance consistently found at el evated concentrations beneath the ponds.



8.0 RECOMMENDATIONS

Remedial investigation of the 300 Area Process Ponds should continue,
with its primary focus on near-surface and dike sediment sampling. The pur-
pose of this sampling would be to better define the horizontal extent of
contamination. Detailed geochemical characterization of the sediments should
also continue. Sediment analysis by x-ray diffraction, supported by scanning
electron microscopy and energy dispersive x-ray microanalysis should empha-
size isolating and identifying contaminant-bearing minerals. These analyses
in conjunction with contaminant leaching experiments will help determine con-
taminant mobility. Sampling of biological material in and around the ponds
should also be initiated to assess the uptake of contaminants by these media.
The radiochemical analyses performed in FY 1987 were not capable of detecting
all radionuclides that may be present in sediment from the ponds (e.qg., 997¢
and 232Th). Additional radiochemical analyses are needed to determine
whether these radionuclides are present.

Finally, the presence of polychlorinated biphenyls (PCBs), predominantly
arochlor 1248, represents a major issue to be resolved in this Rl of the
North and South Ponds. Disposal of PCBs to these facilities was not docu-
mented, nor have any ground-water analyses been performed to identify these
substances. W recommend ground-water monitoring for PCBs be initiated
within the CERCLA/SARA program as early as possible.
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APPENDIX A

WHC PROCEDURE A13057, INACTIVE WASTE SITE
SOIL SAMPLING PROCEDURE




Manford Egneerig AT e Senen o
Ww‘m :.:::-;n " PAGK 1
PROCEDURE NUMBER FACILITY BAaYL

Al 3057 316-1, 316-2 and 316-3 4/30/87
TITLE .

Inactive Waste Site Soil Sampling Procedure 0
PREFPARLD BY OL. REVIEWED 8Y APFRROVED BY

D. L. Pursley See EDT _A13057 See EDT _A105/

1.0 Purpose

This procedure defines the methods to be used in obtaining soil samples
from the bottom of the 300 Area inactive waste sites and for preparing
and handling these samples from the field to the laboratory. All
samples must be taken and control led per EPA Publication SN-846, Second
Edition, July 1982, "Test Methods for Evaluating Solid Waste,® such

that they are compatible with State and Federal Regulatory compliance
requirements.

20 Genera

2.1

2.2

A=7200-107.1 {7=79)

The inactive waste sites include the South Process Pond (316-1),
the North Process Pond (316-2) and the 307 Disposal Trench.
These sites will be sampled at specific points determined by
PNL. A stake will be placed in the site of each sample
excavation. Each sample location will yield samples from several
depths as determined by PNL. The sample hole will be excavated
to the proper depth keeping in mind personnel safety and then
sampled at each of the predetermined elevations starting at the
bottom and working up to the surface. Excavations ngy be
completed using hand tools or large excavating equipment.

Each complete sample will consist of a set of () separate
bottles of soil. Each bottle will be filled with soil leaving no
head-space and then sealed tightly. Bottle caps must not be
interchanged. A seal tape will be placed over each bottle lid
and then the bottles will be packed in ice for transport to the
laboratory. Each set of bottles will be pre-labeled to include
the sample location code and other information as required by
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2.3
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PNL and to Indicate laboratory testing requirements.

When each sample has been labeled and packed in ice in the
transport cooler, a GHANCFAQUSICDY form will be filled out
(PNL Form #BC-1200-345 (7-85)). The sample information w11 then
be entered in the "Sample Log" and a 'Sample Analysis Request
Form™ will be filled out. Each sample will have all except one
bottle transported to US Testing with one 250 mi sample kept
by WHC in refrigeration at the 325 Building. Separate coolers
will be used for samples transmitted to US Testing and WHC
Storage. For each del ivery, the chain-of -.custody forms w11 be
signed by both the person relinquishing the samples and the
person receiving the samples. See the sample of *Chain-0f-
Custody,"” "Sample Log Fom* and "Sample Analysis Request Fomt'
in Appendix A.

Samples must include only fine materials without stones. If
separation of the finer materials from gravel and cobbles
becomes a problem screens will be used aong with hand brushing
of the finer materials from the larger stones. Three US
standard screens will be available with screen sizing of Tyler
#6, #9 and #16. The sample will be dug and transferred directly
to a screen ad shaken into a bucket until sufficient material
is available for the sample bottles.

Prior to first sampling of the day axd beween samples the
sampling tools will be steam cleansed. This cleaning will stop
cross contanination between samples. Equipment required will
include shovels, a pick, trowels, US standard screens, brush,
steam cleaner, coolers, ice, sample bottles and buckets.
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2.5

2.6

Personnel present for the sanpling shall include a Radiation
Protection Technician (RPT), a Waste Systems Operation (WSO)
Technician, a PNL |YSS representative and a Waste Systenms

Engi neering (WSE) representative. The PNL | WSS representative
will also be a geologist and will examne materials from which
the sanples are taken and keep a witten log of stratigraphy
encountered. The backhoe and backhoe operator will be available
as required. The Waste Systems Engineering representative wll
fill out the "chain-of-custody" form, the "Sanple Log Fornf and
the Sample Analysis Request Form The USE representative wll
also keep a log of all unusual happenings or deviations. The PN

IWSS geologist will also conplete the third party inspection
checklist.

The US Testing laboratory can handle a maximm fifteen

sanpl es per week so field personnel obtaining the sanples nust
be aware of the laboratory status so their limt is not

exceeded. US Testing nust also be notified each norning that
sanples will be delivered that day. PNL will make delivery of
sanples to the back door (North East side of Building) where lab
personnel can be signaled by a bell. The cooler full of samples
will be left and any enpty coolers will be picked up.

Copi es of sanpling paperwork will be provided to Wste Systens
Engineering and the PNL |WSS representative at the end of the
day. This wll include copies of the "chain-of-custody" form
"Sanple Log Form" "Sanple Analysis Request Form" and the
geologists log. Al paperwork will be conpleted in black ink.
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3.0

4.0
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2.7 All samples shall be transported in their coolers to the U.S.

Testing laboratory or to WHC storage by the end of the day the
samples are taken.

Safety

Safety concerns are those typical hazards associated with an outdoor
worksite. These include steep sides on the process ponds and excavation
sites with loose materials that are potential tripping hazards and
extreme weather conditions. Personnel must be aware of the conditions-
and plan accordingly. The ponds themselves contain uranium, potentially
other radioactive or hazardous materials and standard radiological
precautions mus be observed. All work will be .performed under a
Radiation Wak Procedure (RAVP.

Prerequisites

4.1 The pond area to be sampled must be dry enough to move around in
and dig without problems with surface water. W& conditions will

affect the sampling procedure and cause cross contamination of
samples.

4.2 Radiological protection gear and clothing shall be available
along with a copy of the applicable RWP.
Responsibilities: Radiological Clothing - Wede Systems
Operations

RWP Copy: Project Engineering
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4.3 All tools and equipment shall be available for locating and
staking out the sanple sites, digging, preparing the sanples and
transporting the sanples. Pre-labeled sanple bottles, trowels,
coolers with ice, steam cleaner, sieves, brush, plastic sheet,

pen, evidence seal tape, clipboard, field |ogbook and proper
f orms.

Responsi bilities:

Hand Tools: Project Engineering/Waste System Engineering

Transporting Sanpl es: INSS Representative to- US Testing; WSO
to 325 Buil ding. )

Backhoe and Operator: Kaiser Engineers Hanford
4.4 Notify the testing laboratory that sanpling is proceeding and
verify the WHC sanple storage area is available.

Responsibility: Waste Systens Engineering.

45 Notify the PNL | WSS representative
Responsibility: Waste Systems Engineering

Procedure

5.1 Determne the first sample site in the correct waste site.

Record the location. Measure and stake the site of the sanple
excavati on.

5.2 A the location of the first sanple, select a set of sanple
bottles for the surface sanple. Collect materials from the
surface of the ground and transfer to the sieve. Shake the



5.3

5.4
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material through the sieve into a bucket until sufficient
materials are collected to fill the sanple bottles. Fill the
bottles completely (no head space). Cap the bottles tightly

wi thout interchanging bottle cpas and place the evidence seal
tape on each bottle. Place the sanple bottles in the proper ice
chest and make sure they are packed with ice.

Register the sample in the "sanple log" and provide any
necessary or interesting observations. Fillout the "Chain-Cf-
Custody" form and the' Sanple-Analysis  Request™ formfor the
sanple. Steam clean all sanpling tools. -

Using the stakes for alignnent, use the shovel and pick or the
backhoe and dig a hole deep enough to provide sanples fromthe
proper |ower sanple elevations. Using a trowel, scrape some
material fromthe wall and elevation of the |owest sanple. This
will remove material that mght cause cross contamnation of the
sanple. Wth the trowel, sanple the materials at this elevation
and transfer the material to a selected sieve. Shake the
material through the sieve into a bucket and add more fromthe
same |ocation until enough material is available to fill the
sanple bottles (approximtely 1-1/2 liters). F 11 the pre-

| abel ed sample bottles conpletely (no head space) from the
sieved material in the bucket. Cap the bottles tightly as they
are filled and place evidence seal tape over the cap. Bottle
caps nust not be interchanged. Place the sanple bottles for US
Testing in the proper cooler and place the WHC backup sanple in
the proper cooler. Mke sure all sanples bottles are packed in

i ce.
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5.6

5.7

5.8

5.9

5.10
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Regi ster the sample in the "sanple log" and provide any
necessary or interesting disruptions or observations. Fill out
the "Chain-0f-Custody" forms and a " Sanple Analysis Request™
formfor the sanple. Steamclean all tools to prevent cross
contam nation between samples.

Sel ect the next set of pre-labeled sanple hottles. Scrape a
smal | amount of soil fromthe side of the hole at the next

el evation to remove material-that may potentially cross

contam nate the sample. Dig out and screen enough material into
a clean bucket to provide a sanple that will fill the sanple
bottles. Fi11 the sanple bottles from the bucket, cap them
tightly and place evidence seal tape on each cap. Place the
bottles in the proper coolers for US Testing and WHC and neke
sure they are packed in ice.

Regi ster the sanple in the "Sanple Log Fornt' and provide any
necessary or interesting disruptions or observations. Fi 11 out
the "Chain-0f-Custody" forms and a "Sanple Analysis Request
Forn for the sanple. Steamclean all sanpling tools.

Repeat steps 5.6 and 57 wuntil all elevations at the site are
sanpl ed.

Select a new sanple location fromin the waste site, locate and
stake the site.

Repeat steps 52 through 59, continue to sanple the waste site
until all locations have been conpleted.



NOTE:

NOTE:

A13057

The testing |aboratory can take a limted number of
sanpl es per week. Laboratory requirements nust be
coordinated as the sanpling proceeds. Do not hegin a
sanpl e excavation unless all sanples from the excavation
can be handled by the [aboratory within the shelf life of
the sanple for the type analysis to be completed. (Five
days maxi mum

Any deviations fromthis procedure will be noted in the-
WSE Representatives Log in detai 1.

“»
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SxBattelle

Pacnc \Northu et Labnraiornes

PO Bem o
ReeNurwt \\snhengona SOV4Y

CHAIN CF CUSTODY

Company Contact:

Samples Collected by:

Date:

Telephone:

Time:

Sample Location:

ice Chest No.:

Remarks:

Field Logbook Page No.:

Method of Shipment:

Sample Identification
CHAIN OF POSSESSION
Relinguished by: Receiwved by: Date/Time:
Rehinguisned by Recewved by. Dare: Time:
Reinquisned by': Recewea by: Date;Time:
Relinauishea bv: « Receivea by: Date ' Time

A9
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Sample Log Form

Sample  _Name of
Sanple Nb.  Date Time _Size Col lector  Signature  Description

A.10



S AmpP UL C

ANALYSTITS

o RIS AN )

RTQUTEST

Vestinghouse
W/B-46 / 337 Bldg. !/ WHC / 300 Area

Collecror

Unicted States Testing Company* In

2800 Ceorge Washington My
Richland WA 99332

Received by

Date /Time Sampled Title
Company Contact _Carolyn Dunuis 376-3318 Dace Ti me
CHAI N or cusToDY NO O WATZR & so:L a
SAMPLE ID O OTKzR
UST SAMPLE ID .
COMMENTS
o L] L]
FULL ANALYSIS . = E E
S @D ~
<r (9] — .
CODT | CONSTITUENT - ~ poy
. e g S
1 | 723 ICP? METALS 6010 Y N \ —T
2| 726 1cP METALS 6010 ENHANCED X :
31 A20 ARSENIC X !
4 | A2) MERCURY X '
5 | A22 SELENIUNM X |
6 | A2) THALLIUN X v
7} A24 THKICUREA 83130 ‘
8 | 727 METHOD 8330 ENHANCEID X l
9 | AS1 LZAD BY GFAA — :
10| 739 PC3 ,,,, -~ 7| :
11 | 728 PESTICICES 8080 ” 1 !
12 | 729 PESTICIDES 8080 ENHANCED, X i
13 730 VCA METHOD 8240 | 0
14 | 731 | VOA Rri-oD 6is0 conadCED A i
1S 1 732 L A/B/N 8270 e {
16 | 733 | aA/B/N 8270 ENHANCED, X i
17 1 734 PESTICITTS METHOD 8140 e X ;
18 { c68 | TOX AL ,
19 | cea TCC | 1 I
20 c70 CYANIDE B X ;
21 | 73% NITRATEC., SULPHATE,.... (IC) ! X ;
22 | 17 PERCHLCRATE { A ;
23 ] c73 SULFICE _ | Y ;
24 1 C90 AMMONIUN ICN R, _ -
2% | <31 ZTHYLENT CLYCOL LY 1
26 | 199 CCLITCRM SACTIRIA I Y : :
27 1 131 | RADILM i LY '
28 1212 { ALPHA _ I { i
2 1:1 | 3cTa 1 Y |
30 | <36 SIOXIN X i
31} €37 | CITRus RED e2 X ' .
32 } 191 | coNpUCTIVITY e T — -
33 | 9 | oK { 1 I
4 176 |DIRECT AQUEOUS INJECTICN T T ‘ | ‘
35 | 738 | MERSICI=E 2.4=0. 2.4.5~TP SILVEX ! { ! |
36 | 737 | HERSIC-=CF 8130 ZNHMANCZD L X \ : ‘
DR2:(7.9)66 B

A.11
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FALON SOILS SAMALING
Third Party Inspection Checklist

Inspection Checklist

*Sample location identification.

*Date/Time sample taken. )

*Correct measurement for sample
location.

*Tools were cleaned before
sampling.

*Sample materials taken from
the proper depth.

*Seal tape applied to sample
bottle caps.

*Chain-Of-Custody Form and Analysis
Request Form perpared.

*Geologist sample taken.

For comments put 1, 2, 3, ... at the point the comment applies ad
write the comment an the back of this sheet.

A.12




APPENDIX B

ANALYTICAL RESULTS




TABLE B.1. Key to Constituent Names in Data Tables

Constituent

Name Full Name of Constituent
ACETONE Acetone
ALUVNUM Alurninum
AR1248 Arochlor 1248
AR1254 Arochlor 1254
ARSENIC Arsenic
BARIUM Barium
BERY LAM Beryllium
BETA Gross beta
BIS2EPH Bis(2-ethylhexyl) phthalate
BUTBENP Butyl benzyl phthalate
CADMIUM Cadrnium
CALCIUM Calciun
CHLORID Chloride
CHROMIUM Chrorniun
OCOPPER Copper
D IEPHTH Diethyl phthalate
DVIVENAP 1,6-Dimethy1-4- (1-methyl ethyl) naphthalene
FLUORID Fluoride
HXDECAC Hexadecanoic acid
IRON [ron
LEADGF Lead by GFAA
LOALPHA Gross alpha
MAGNES Magnesiun
MANGESE Manganese
MERCLRY Mercury
METHYCH Methylene chloride
MOLSULF Molecular sulfur
NC17HC Heptadecane
NC27HC Heptacosane
NICKEL Nickel
NITRATE Nitrate
OCTDCOL 1-Octadecanol
PENTRCO Pentatriacontane
PHOSPHA Phosphate
POTASUM Potassiun
SELENUM Selenium
SILVER Silver
SODIUM Sodiun
STRONUM Strontiun
SULFATE Sulfate
TRIBUPH Tributylphosphoric acid
TRICENE Trichloroethylene
UNKALI Unknown aliphatic hydrocarbon

UNKNOWN Unknown



TABLE B.1. (contd)

Constituent

Name Full Name of Constituent
VANADUM Vanadiunm
ZINC Zinc
167TNAP 1,6,7-Trimethyl naphthalene
236TNAP 2,3,6-Trimethyl naphthalene

27DMNAP 2,7-Dimethyl naphthalene



¢ d

SEDIMENT SAVPLE ANALYTICAL RESULTS ABOVE DETECTION LIMT

CONSTITUENT DETECTION SAPLE

ME  WNTS LIMT DATE 316001401
BETA  IX1/G 3.00E+00 06/29/87  1.73E402
ALPHA  C1/G 6.00E+00 06/29/87  1.63E42
BERYLIM  1G/G 5.00E-01 06/29/87  7.00E-01
STRONM  UG/G 3.00E401 06/29/87  3.80E401
ZIN  16/G 5.00E-01 06/29/87  7.70£401
CALCIM 16/G 5.00E+00 06/29/87  9.81E+(3
BARIM  1G/G 6.00E-01 06/29/8]  1.30E402
CAMILM  16/G 2.00E-01 06/29/87  1.00E+00
CRMM 16/G 1.00£+00 06/29/87  8.10E401
SILVER  UG/G 1.00E+00

SOOI  1G/G 1.00£401 06/29/87  2.59E+02
NICKEL  UG/G 1.00E+00 06/29/87  1.156402
COPPER  IG/G 1.00E+00 06/29/8]  1.66E+03
VANADLM  UG/G 5.00E-01 06/29/87  7.90E401
ALLMNIM  UG/G 1.50E401 06/29/87  1.87E404
MANGESE  UG/G 5.00E-01 06/29/87  4.24E+02
POTASIM  1G/G 1.00£401 06/29/87  1.396+03
IRN  1G/G 5.00E400 06/29/87  3.79E+04
ANC W6/G 5.00E-01 06/29/87  5.60E400
MERORY  UG/G 1.00e-01 06/29/87  5.70E-01
MAGNES  1G/G 5.00E+00 06/29/87  9.72£03
LEADGF  11G/G 5.00E-01 06/29/87  1.87E+01
AR1248  1G/G 1.00e-01 06/29/87  8.90E-01
METHYCH  1G/G 1.00E-02

N TRATE 16/G 1.00E+00 06/29/87  2.456400
SULFATE 1G/G 1.00€+00 06/29/87  3.16E400
FLUORID  1G/G 1.00E+400 06/29/87  1.09E+00
ACETONE  UG/G 0.00E+00 06/29/87  4.00E-02

SAWPLE SAPLE
DATE 316001402 DATE  316001A03

06/29/87  3.14E42  06/29/8]  3.52E401
06/29/87 3.33EH2  06/29/87  1.83E+01
06/29/87  1.00E400  06/29/87  7.00E-01
06/29/87 4.50E401  06/29/8]  3.60E+01
06/20/87  1.16E42  06/29/87  6.90E01
06/29/87 2.01E04  06/29/87  2.25E+04
06/20/87 1.21E42  06/29/8]  1.11E+(2
06/29/87  1.50E400  06/29/87  1.50E+00
06/20/87 1.206402  06/29/87  1.40E401
06/29/87  1.20E401

06/20/87  3.0942  06/29/8]  2.82E+(02
06/20/87 1.9942  06/29/87  7.90E+01
06/29/87  7.06E403  06/29/87  1.97E+03
06/29/87 8.60E#01  06/29/87  8.20E+01
06/20/87 1.956404  06/29/87  1.61E+04
06/20/87  3.95E#2  06/29/8]  4.21E+(02
06/29/87  1.47E403  06/29/8]  7.54E+02
06/29/87  4.01E04  06/29/8]  4.44E+04
06/29/87 1.51E401  06/29/87  2.42E+01
06/29/87  7.30E01  06/29/87  3.40E-01
06/29/87  1.066404  06/29/87  1.20E+04
06/29/87 2.286401  06/29/87  3.60E+00
06/29/87  2.30E+00

06/29/87 8.90E-02  06/29/87  4.00E-02
06/29/87  3.776400  06/29/87  9.51E+00
06/29/8]  4.21E400  06/29/87  1.06E401
06/29/87 1.57E400  06/29/87  1.41E+00
06/20/87  3.00602  06/29/87  4.00E-02

PAGE: 1
SAVPLE
DATE 316001A04
06/29/87  1.20E401
06/29/87  6.58E400
06/29/87  9.00E-01
06/29/87  4.90E+01
06/29/87  1.08e404
06/29/87  6.90E+01
06/29/87  1.70E¢00
06/29/87  4.00E+00
06/29/87  2.77E+02
06/29/87  4.00E+00
06/29/87  2.30£401
06/29/87  7.206401
06/29/87  8.06E4(3
06/29/87  3.17E+02
06/29/87  4.83E+02
06/29/87  3.64E04
06/29/87  6.60E+00
06/29/87  6.74E+03
06/29/87  2.30E400
06/29/87  5.92640
06/29/87  3.82E+(0
06/29/87  1.256400
06/29/87  3.00E-02



v'd

SEDIMENT SAVPLE ANALYTICAL RESULTS ABOVE DETECTION LIMT

CONSTITUENT DETECTION SAPLE SAVPLE SAVPLE

NAE  INITS LIMT DATE 316001405 DATE 316001801 DATE 316001802

BETA  PCI/G 3.00E+00 06/29/87 1.40e401  06/29/87 1.84E001  06/29/87  1.49E+02
APHA  PCI/G 6.00E+00 06/29/87 1.2142  06/29/8]  2.00E+(2
BERYLIM  UG/G 5.00E-01 06/29/87 5.00e-01  06/29/87 7.00E-01  06/29/87  7.00E-01
STRONM  UG/G 3.00e+01 06/29/87 4.10e4001  06/29/8]  3.70E401
IINN /6 5.00E-01 06/20/87 5.20E#01  06/29/87 7.10e4001  06/29/8]  7.70E401
CACIM UG/G 5.006+00 06/20/87 1.13E404  06/29/87 1.456#04  06/29/8]  1.286404
BARIIM  UG/G 6.00E-01 06/29/87 6.20E401  06/29/87 1.738#2  06/29/8]  1.40E402
CAMIIM  UG/G 2.00E-01 06/29/87 1.00400  06/29/87 1.006400  06/29/87  2.00E-01
ORMM UG/G 1.00E+00 06/20/87  3.00E400  06/29/87 6.40E#01  06/29/8]  1.16EHR2
SILVER  UG/G 1.00£+00 06/29/87  6.00E+00
SODIM ~ UG/G 1.00E401 06/29/87 2.83EH2  06/2/87 2.77¥2  06/29/87  7.71EH02
NICKEL  UG/G 1.00E+00 06/29/87  2.00E400  06/29/87 4.60E#01  06/29/87  8.70E+01
QOPPER  UG/G 1.00E+00 06/20/87 1.80E#01  06/29/87 6.3242  06/29/87  2.09E+03
VANDLM  UG/G 5.00E-01 06/29/87 7.50e4#01  06/29/87 7.50E401  06/29/87  8.00E+01
ALLMNM  UG/G. 1.50E401 06/20/87 7.56E#03  06/29/87 1.68E#04  06/29/8]  2.12EH4
MANGESE  UG/G 5.00E-01 06/29/87 3.166402  06/29/87 4.02402  06/29/8]  4.41EH(2
POTASIM  UG/G 1.00E+01 06/29/87 4.64E402  06/29/87 1.706803  06/29/87  1.7564(3
IRN  UG/G 5.00E+00 06/20/87 2.726404  (06/29/87 3.686H04  06/29/87  4.09:404
ARSENIC  UG/G 5.00E-01 06/29/87 4.50E400  06/29/87 9.80E#00  06/29/87  2.70E401
MRCORY UG/G 1.00e-01 06/29/87  1.12E400  06/29/87  9.80E-01
MGNES  UG/G 5.00E+00 06/29/8] A4.61E+03  06/29/87 8.83E#B  06/29/87  9.46E+03
LEADGF  UG/G 5.00E-01 06/29/87 2.90E400  06/29/87 9.90E00  06/29/87  2.12E401
ARI248  1G/G 1.00e-01 06/29/87 4.80E-01  06/29/8]7  9.10E-01
N TRATE UG/G 1.00£+00 06/29/87 1.8F01  06/29/87 1.216#00  06/29/87  2.61E+0
SULFATE  UG/G 1.00E400 06/20/87 8.69t4#00  06/29/87  2.70E400  06/29/87  3.83EH0
FLUORID UG/G 1.00E+00 06/29/87 1.2Z7E400  06/29/87 1.73B#00  06/29/8]  2.78E+00
PHOSPHA  LG/G 2.00E+00 06/29/87  2.70E+00

ACETONE  UG/G 0.00£+00 06/29/87 3.00e-02  06/29/87 3.00e02  06/29/87  3.00E-02
TRIBUPH  UG/G 0.00&+00 06/29/87  1.00E+00

PAGE:
SAPLE
DATE 316001803
06/29/87  2.006402
06/29/87  2.78£401
06/29/87  5.90E+01
06/29/87  5.776403
06/29/87  1.02E402
06/29/87  6.00E-01
06/29/87  1.30£401
06/29/87  7.596+02
06/29/87 4.20E401
06/29/87  2.02e+02
06/20/87  7.90E01
06/29/87  1.08E404
06/29/87 . 3.776402
06/29/87  7.95E402
06/29/87  3.946+04
06/29/87  8.00E+00
06/29/87  3.20E-01
06/29/87  6.94E+03
06/29/87  3.306400
06/20/87  9.106400
06/29/87  1.29400
06/29/87  3.00E-02

2
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SEDIMENT SAVPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT DETECTION SAVPLE
NME  INITS LIMIT DATE 316001804
BETA  PCI/G 3.00E+00 06/29/87  3.60E+01
APHA  PCI/G 6.00E+00

BERYLIM UG/G 5.00E-01

STRONM  UG/G 3.00E+01

ZINN  WG/G 5.00€-01 00/29/87  4.80E+01
CALCIM UG/G 5.00E+00 00/29/87  5.18E+(03
BRRIM  UG/G 6.00E-01 00/29/87  6.90E+01
CAMIMM  Us/G 2.00E-01 00/29/87  5.00€-01
ORMM WG/G 1.00E+00 00/29/87  6.00E+00
SILVIR  UG/G 1.00E+00

SODIM  UG/G 1.00£401 00/29/87  7.35E402
NICKEL UG/G 1.00E+00 00/29/87  6.00E+00
QOPPER  UG/G 1.00E+00 00/29/87  2.40E+01
VANADIM  UG/G 5.00E-01 00/29/87  7.10E401
ALLMMM  UG/G 1.50E401 00/29/87  7.21E403
MANGESE  UG/G 5.00E-01 00/29/87  3.11E42
POTASIM  UG/G 1.00E+01 00/29/87  5.71E+(2
IRN  UG/G 5.00E+00 00/29/87  3.60E+04
ARGENIC  UG/G 5.00E-01 00/29/87  4.60E+00
MERCIRY  UG/G 1.006-01

MGNES  UG/G 5.00E+00 00/29/87  6.11F(3
LEADGF  UG/G 5.00E-01 00/29/87  2.50E+00
ARI2%  UG/G 1.00E-01

DIEPHTH UG/G 1.00E+00

NITRATE  UG/G 1.00E+00 00/29/87  1.91E+00
SULFATE  UG/G 1.00E+00 00/29/87  1.42F+01
FLURID UG/G 1.00E+00 00/29/87  1.12E+00
PHOSPHA  UG/G 2.00E+00

ACETONE  UG/G 0.00E+00 00/29/87  3.00E-02

SAVPLE SAVPLE
DATE 316001805 DATE 316001001
06/29/87 1.498401  07/01/87  6.72E+01

07/01/87  4.60E+01
07/01/87  7.00E-01
07/01/87  3.10E+01
00/29/87  4.90E4#01  07/01/87  1.02E+(2
00/29/87  5.18E403  07/01/87  8.47E+03
00/29/87  8.50E401  07/01/87  1.35E+02
00/29/87  6.00E-01  07/01/87  1.00E+00
00/29/87  8.00E#00  07/01/87  3.50E+01
07/01/87  7.00E+00
00/29/87  7.88E#2  07/01/87  7.84EHR2
00/29/87  7.00E400  07/01/87  1.04E+02
00/29/87 3.60E401  07/01/87  1.09E+(3
00/29/87  7.40E401  07/01/87  7.90E+01
00/29/87  1.148404  07/01/87  1.33E+04
00/29/87  3.46E#02  07/01/87  3.81E+(2
00/29/87  9.00E#02  07/01/87  2.02E+03
00/29/87  3.97E404  07/01/87  3.24E+404
00/29/87  6.40E400  07/01/87  2.18E401
07/01/87  7.20e-01
00/29/87  7.31E43  07/01/87  7.29E403
00/29/87  3.60E#00  07/01/87  1.52E401
07/01/87  1.20E-01
07/01/87  2.10E400
00/29/87  8.26E#00  07/01/87  5.08E+00
00/29/87  1.778401  07/01/87  2.57E400
00/29/87  1.42E400  07/01/87  1.15E400
07/01/87  2.48E+00
00/29/87  2.00E-02

PAGE:
SAVPLE
DATE 316001002
07/01/87  1.54E401
07/01/87  6.26E400
05/01/87  5.70E401
07/01/87  5.43E403
07/01/87  8.60E401
07/01/87  9.00E-01
03/01/87  1.00E+01
03/01/87  8.11E412
05/01/8  1.80E+01
05/01/80  1.46E+02
03/01/87  8.20E#01
05/01/80  1.05E+04
05/01/85  3.56EH2
05/01/85  8.30E+02
0J/01/8  4.176+04
05/01/8  8.706+00
07/01/87  7.996403
07/01/87  5.00E+00
07/01/87 2.83E+0
07/01/87  1.81E+0

3
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SEDIMENT SAVPLE ANALYTICAL RESULTS ABOVE DETECTION LIMI

CONSTITUENT DETECTION SAVPLE SAVPLE

NAME  UNITS LIMIT DATE 316001003 DATE 316001004
BETA  PCI/G 3.00E+00 07/01/87 1.30E401  07/01/87  1.48E401
ALPHA  PCI/G 6.00E+00

BERYLIM UG/G 5.00E-01

STRONM  UG/G 3.00E401

I W/6 5.00E-01 03/01/87 4506401  07/01/87  4.30E401
CALCIlM UG/G 5.00E+00 0J/01/87 5.17E403  0J/01/87  7.47E03
BARIM  UG/G 6.00E-01 07/01/87 9.80E#01  07/01/87  5.60F+01
CAMIWM  UG/G 2.00E-01 0J/01/87 7.00E01  03/01/87  1.00E+00
CHRMM  UG/G 1.00E400 07/01/87 6.006400  03/01/87  4.00E+00
SILVER UG/G 1.00E+00

SODILM ~ UG/G 1.00E+01 0J/01/87  7.49E402  ONO1/87  6.72E402
NICKEL UG/G 1.00E+00 0J/01/87 6.006400  ON01/&7  3.00E+00
COPPER  UG/G 1.00E+00 0J/01/87 4506401  ON01/87  1.508401
VANADIM  UG/G 5.00E-01 0J/01/87 430401  ONO1/&T  1.60E+01
ALLIMMM  UG/G 1.50E401 0J/01/87 6.286403  ONO1/87  6.78F03
MANGESE  UG/G 5.00E-01 07/01/87  4.256#02  ON01/&T  2.81E+02
POTASIM  UG/G 1.00E+01 0J/01/87 6.12E402  ONO01/87  5.36E402
IRN  UG/G 5.00E+00 07/01/87 3.126404  ONO1/&T  3.72E404
ARSENIC  UG/G 5.00E-01 07/01/87 4.10400  ON01/87  2.90E+00
MERORY  UG/G 1.00E-01

MGNES  UG/G 5.00E+00 07/01/87 5.44E403  07/01/87  6.37E+03
LEADGF  UG/G 5.00E-01 07/01/87 2.90E#00  07/01/87  2.80E+(00
AR1248  UG/G 1.00E-01

AR1254  UG/G 1.00E-01

METHYCH UG/G 1.00E-02

NITRATE UG/G 1.00E+00 0701/8 7 3.18E#00  07/01/87  2.57E400
SULFATE UG/G 1.00E+00 0701/87 1.288400  07/01/87  1.24E+00
FLURID UG/G 1.00E+00 0701/87  1.06E+400

SAYPLE
DATE 316001005
07/01/87  1.51E401
07/01/87  4.50E+01
07/01/87  7.69E403
07/01/87  1.03E+02
07/01/87  6.00E-01
07/01/87  5.00E+00
07/01/87  6.94E+02
07/01/87  4.00E+00
07/01/87  1.70E+01
07/01/87  6.80E+01
07/01/87  8.93E+(3
07/01/87  3.74E+02
07/01/87  7.77E402
07/01/87  3.83E+04
07/01/87  5.30E400
07/01/87  6.89E+03
07/01/87  4.10E+00
07/01/87  6.156400
07/01/87  3.27E400

PAGE:
SAVPLE
DATE 316001001
07/07/87  2.01E+02
07/07/87  2.40e402
07/07/87  1.00E400
07/07/87  4.60E+01
07/07/87  1.64E402
07/07/87  1.72e+04
07/07/87  1.64E402
07/07/87  2.00E+00
07/07/87  1.95E42
07/07/87  3.10E+01
07/07/87  3.28402
07/07/87  2.75E402
07/07/87  5.80e403
07/07/87  8.00E+01
07/07/87  2.19e¢04
07/07/87  4.12E+02
07/07/87  2.128403
07/07/87  3.15E404
07/07/87  3.55E401
07/07/87  2.256¢00
07/07/87  9.09E+403
07/07/87  3.9E+01
07/07/87  3.10E-01
07/07/87  4.40E-01
07/07/87  3.00E-02
07/07/87  1.32E+01
07/07/87  4.44E400

4
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SEDIMENT SAYPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE:
SAPLE SAWPLE SAVPLE
DATE 316001003 DATE 316001004 DATE 316001005

07/07/87 1.5/601  07/07/87 1.32801  07/07/87  2.35E401
07/07/87  7.00e-01  07/07/87  5.00E-O1

07/07/87  5.40e401  07/07/87 5.008401  07/07/8]  5.40E01
07/07/87  5.62k#03  07/07/87  5.71E403  07/07/8)  9.56E#3
07/07/87  9.50E#01  07/07/87  7.60E#01  07/07/87  9.10E+01
07/07/87  4.00e-01  07/07/87 5.00e-01  07/07/87  3.00E-01
07/07/87 1.00e¢01  07/07/87 5.006400  07/07/87  1.40Et01
07/07/87  3.14e402  07/07/87 3.20e4#02  07/07/8]  3.10E+02
07/07/87 9.00e#00  07/07/87  5.006400  07/07/87  1.60E#01
07/07/87 5.80E01  07/07/87 2.40e¢01  07/07/87  1.69E+2
07/07/87  6.20E01  07/07/87  6.60E401  07/07/8]  1.60E+(01
07/07/87 9.718403  07/07/87  7.24e¢03  07/07/87  8.81EH13
07/07/87  3.85e#02  07/07/87  3.37E402  07/07/8]  3.73E#(2
07/07/87 1.38603  07/07/87 8.69E#02  07/07/87  1.09E+03
07/07/87  2.67et04  07/07/87  2.756#04  07/07/8]  3.03E+04
07/07/87  6.90Et00  07/07/87  3.80E#00  07/07/87  9.40E+00
07/07/87  5.99e03  07/07/87  5.14e¢03  07/07/87  5.95E+03
07/07/87  6.60Et00  07/07/87  3.80E400  07/07/87  5.80EH0
07/07/87  2.20e-02

07/07/87  3.89t00  07/07/87 3.206400  07/07/8]  5.48EH00
07/07/87  3.35e#00  07/07/87  3.256400  07/07/8]  5.Z7EH)0

07/07/87  1.33E+00

CONSTITUENT ~ DETECTION  SAWPLE
NME  UNITS LIMIT DATE 316001002
BETA  RCI/G  3.00B00  07/07/87  4.19E401
APHA  PCI/G  6.00E00  07/07/87  4.49E401
BIRVLIM 156 5.00601  07/07/87  7.00E-01
STROMM UG  3.00801  07/07/87  3.00E401
ZNC UG 5.00601  07/07/87  6.90E+01
CACIM UG/G  5.00800  07/07/87  6.84E+3
BRIM I5/6  6.00E01  07/07/87 1.20E42
CAMIWM G/G  2.00e01  07/07/87  6.00E-01
CRMM US/G 1006400  07/07/87  4.40E401
SOOI UG/G 1.00E401  07/07/87  3.11E42
NICKEL  U5/6 1.00E400  07/07/87  4.60E+01
QOPPRR  1JG/G 100600  07/07/87  5.94EH12
VANOM 1G/6  5.00e01  07/07/87  6.40E401
ALLMNM  UG/G 150601 07/07/87  1.16E+04
macesE U6/6 5.00E01  07/07/87  A.1SEHR
POTASIM  5/G 100801  07/07/87  1.29E403
RN WG/6  5.00E400  07/07/87  2.83E+04
ASENIC UG/6  5.00e01  07/07/87  1.10E+01
MERCLRY  U5/6 1.00E01  07/07/87  2.20E-01
MGES IG/G  5.008400  07/07/87  6.66E413
LEADGF IG/6  5.00601  07/07/87  8.40E400
METHYCH  06/6 1.00E-02

NITRATE 1U5/6 1.00E00  07/07/8)  1.66E00
SULFATE 105/6 1.00E000  07/07/8  2.56E400
FLURID U5/6 1.008400  07/07/8  1.2EH0
CHORID 10G/G 1.00£400
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SEDIMENT SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT DETECTION SAVPLE SAWPLE

NAME  INITS LIMIT DATE  316001E01 DATE 316001802
BETA  PCI/G 3.006400 07/07/87  3.466401  07/07/87  2.41E+01
AP PCI/G 6.00E+00 07/07/87 5.53E001  07/07/87  7.47E¢00
BERYUM UG/G 5.00E-01 07/07/87  8.00e-01  07/07/87  7.00E-01
STRONM  LG/G 3.00E+01 07/07/87  3.508#01  07/07/87  3.40E+01
I WG 5.00E-01 07/07/87 110402  (07/07/87  6.00E+01
CACIM UG/G 5.00E+00 07/07/87 7.38:403  07/07/87  8.34E43
BARIM  UG/G 6.00E-01 07/07/87  1.566402  07/07/87  1.14E402
CAMIM UG/G 2.00E-01 07/07/87  1.00#00  07/07/87  1.00E+00
ORMM  UG/G 1.00E+00 07/07/87 3.906401  07/07/87  1.40E+01
SILVIR  UG/G 1.00E+00 07/07/87  4.00E400

SOOI /G 1.00E401 07/07/87 3.328402  07/07/8]  4.66EHX
NICKEL W5/G 1.00E+00 07/07/87 1.2Z7e402  07/07/87  1.30E+01
QOPPRR  G/G 1.00E+400 07/07/87  9.78E#2  07/07/87  4.10E:01
VANADLM - UG/G 5.00e-01 07/07/87  7.00e401  07/07/87  7.50E01
ALUMIM  UG/G 1.506401 07/07/87  1.29e404  07/07/87  1.31E+4
MANGESE  UG/G 5.00E-01 07/07/87 4.02Ex2  07/07/87 4.38842
POTASIM  UG/G 1.00£401 07/07/87 1398403 07/07/87  1.796403
IRN /G 5.00E+00 07/07/87  2.56E404  07/07/87  2.85E+04
ARSENIC  UG/G 5.00e-01 07/07/87 8. 20E#00  07/07/87  1.96E+01
MRORY  UG/G 1.00E-01 07/07/87  6.60E-01

MGNES  UG/G 5.00E+00 07/07/87  6.95E3  07/07/87  7.43B+(3
LEADGF  UG/G 5.00E-01 07/07/87  1.486401  07/07/87  7.506400
NITRATE UG/G 1.00E+00 07/07/87  1.71600

SULFATE  U5/G 1.00E+00 07/07/87  2.73800  07/07/87  3.13E400

SAPLE
DATE 316001813
07/07/87  1.75E401
07/07/87  6.44E+00
07/07/87  7.00E-01
07/07/87  6.00E+01
07/07/8]  8.39E403
07/07/87  8.90E+01
07/07/87  5.00E-01
07/07/87  1.00E:01
07/07/87  3.23E42
07/07/87  9.00E+0
07/07/87  2.708401
07/07/8]  7.60E+01
07/07/8]  1.17e+04
07/07/87  4.096+02
07/07/87  1.55E4(8
07/07/87  3.55E04
07/07/87  5.70E400
07/07/87  7.51E4(3
07/07/87  5.60E+00
07/07/87  3.656+00

PAGE:
SAVPLE
DATE 316001EM
07/07/87  1.41E401
07/07/87  6.00E-01
07/07/87  5.30E401
07/07/87  5.598+03
07/07/87  6.106401
07/07/87  7.00e-01
07/07/87  4.00e+00
07/07/87  3.09E+(2
07/07/87  5.00E+00
07/07/87  1.60E+01
07/07/87  7.80E01
07/07/87  6.106403
07/07/87  3.416402
07/07/87  4.89E+(2
07/07/87  3.30E+04
07/07/87  4.60E40
07/07/87  5.51E+(03
07/07/87  3.70E400

6
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CONSTITUENT DETECTION SAPLE

NME  INITS LIMIT DATE  316001E05
BETA  PCIfG 3.00E400 07/07/87  1.71E401
ALPHA  PCI/G 6.00E+00

BERMUM WG/G 5.00e-01 07/07/87  5.00E-01
STRONM  15/G 3.00E401

ZIN UGG 5.00E-01 07/07/87  4.70E+401
CALCIM  UG/G 5.00E+00 07/07/87  6.89E+03
BARIM  UG/G 6.00E-01 07/07/87  7.70E401
CAMIIM  UG/G 2.00E-01 07/07/87  3.00E-01
ORMM  UG/G 1.00E+00 07/07/87  5.006400
SILVIR  UG/G 1.00E+00

SODIM ~ UG/G 1.00E401 07/07/87  2.46EH12
NIGEL UG/G 1.00E+00 07/07/87  3.006+00
PPER  UG/G 1.00E400 07/07/87  1.506401
VANDIM  U/G 5.00E-01 07/07/87  6.10E+01
ALMIM  UG/G 1.50E401 07/07/87  6.00E+(03
MANGESE  UG/G 5.00E-01 07/07/87  3.14E+(2
POTASMM  UG/G 1.00£+01 07/07/87  7.33E402
IRN  UG/G 5.006400 - 07/07/87  2.52E+(%4
ARSENIC  UG/G 5.00E-01 07/07/87  2.70E+00
MRORY UG/G 1.00E-01

THALIIM U/G 5.00E-01

MGNES  UG/G 5.00E:00 07/07/87  A4.726433
LEADGF  U5/G 5.00E-01 07/07/87  4.50E400
NITRATE  UG/G 1.006+00

SWLFATE  Uo/G 1.00E+00

CHORID UG/G 1.00E+00 07/07/87  1.41400
PENTROD UG/G 0.00E+00

WNKALL  UG/G 0.00E+00

WKALT  UG/G 0.00E+00

UNKALT  Ue/G 0.00e+00

HOECAC  Uo/G

MLSULF UG/G

OCTDCOL  PPB

SEDIMENT SAVPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE:
SAPLE SAPLE SAPLE
DATE  316001F01 DATE  316001F02 DATE  316001F03
07/08/87 3.296401  07/08/87 3.430#01  07/08/87  1.43E#01
07/08/87  2.48601  07/08/87  3.01E01
07/08/87 1.00e#00  07/08/87 5.00e-01  07/08/87  5.00e-01
07/08/87  7.10E401
07/08/87  6.40E402  07/08/87 8.80E01  07/08/87  4.80E+01
07/08/87  5.26E403  07/08/87 A.2Z7EH03  07/08/87  5.07E+B
07/08/87 1.11E02  07/08/87 1.17802  07/08/87  9.00E+01
07/08/87 9.00E-01  07/08/87 1.00E4#00  07/08/87  1.00E+00
07/08/87  8.00401  07/08/87 4.70E401  (07/08/87  6.00E+(00
07/08/87  3.006400
07/08/87 2.44E402  (07/08/87 2.50E402  (07/0B/87  2.68EHR
07/08/87 1.90E401  07/08/87 9.20E#01  07/08/87  1.00E#01
07/08/87 1.746¢2  07/08/87 2.12e403  (07/08/87  5.50E+01
07/08/87 4.30E401  07/08/87 6.60E01  07/08/87  6.80E+01
07/08/87  8.18604  07/08/87 1.34B04  (7/08/87  6.50E+03
07/08/87  4.06E#02  07/08/87  7.46E#02  07/08/87  3.85E402
07/08/87 13743  07/08/87 8.13E02  07/08/87  5.96E+2
07/08/87 1.57E404  07/08/87  3.36E404  07/08/87  2.87E+04
07/08/87  1.48e#02  07/08/87 6.90E#00  07/08/87  4.40E0
07/08/87  2.10E-01  07/08/87 1.13#00  07/08/87  1.10E-01
07/08/87  2.80eH0
07/08/87 4.76E{3  07/08/87 7.456403  07/08/87  5.54EB
07/08/87  4.9%E401  07/08/87 1.128401  (07/08/87  3.00E+00
07/08/87  5.34E402  07/08/87 2.33E401  07/08/87  2.88EHX
07/08/87 7.02e402  07/08/87 6.056#02  07/08/87  3.07E401
07/08/87  4.05E402  07/08/87  1.39E+00
07/08/87  5.006400
07/08/87  4.70E400
07/08/87  3.206400
07/08/87  3.006400
07/08/87  2.70E+00
07/08/87  4.50E400
07/08/87  4.00E+00
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SEDIMENT SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 8

CONSTITUENT DETECTION SAPLE SAPLE SAPLE SAPLE
NME  INITS LIMIT DATE  316001F4 DATE  316001F05 DATE  316001G01 DATE  316001G02

BETA  PCI/G 3.00E400 07/08/87 2.14E401  07/08/87 1.71B01  05/20/87 2.36E+01  05/20/87  2.38E41
APHA  PCI/G 6.00£400 07/08/87  6.61E00 05/20/87  8.50E+00
BERYLUM UG/G 5.00E-01 07/08/87 5.00e-01  07/08/87  6.00E-01
IIC WG/ 5.00E-01 07/08/87  5.40e¢01  07/08/87 5.206401  05/20/87 3.80E#01  05/20/87  4.80E401
CACIM UG/G 5.006+00 07/08/87 5.006#3  07/08/87 5.44E48  05/0/87 4.6/B¥03  05/20/87  3.84643
BARRIM  UG/G 6.00E-01 07/08/87 1.106402  07/08/87 1.14642  05/20/87 7. 2064001  05/20/87 9.80E01
CAMIM UG/G 2.00E-01 07/08/87  9.00e-01  07/08/87  1.00E+00 05/2/87  2.00e-01
CHRMM  UG/G 1.00E+00 07/08/87  9.00E+00  07/08/87 7.00e400  05/20/87 9.006#00  05/20/87  1.10E401
SOOI UG/G 1.00E+01 07/08/87 2.69E¥2  07/08/87 2.71E2  05/20/87 1.54E#2  05/20/87 1.80E+02
NICKEL UG/G 1.00E+00 07/08/87  9.00E+00  07/08/87  6.00E400  05/20/87 6.00E400  05/20/87  8.00E+0
COPPER  LG/G 1.00E400 07/08/87 9.80E+01  07/08/87 2.90E401  05/20/87 1.00e401  05/20/87  1.60E401
VAVDM  UG/G 5.00e-01 07/08/87 6.50e+#01  07/08/87 6.90E#01  05/2/87 5.106/01  05/2/87  5.50€+01
ALMIM  UG/G 1.50E401 07/08/87 1.038404  07/08/87 1.06E604  05/20/87 6.996403  05/20/8]7  1.07E404
MANGESE  UG/G 5.00E-01 07/08/87 4.00e402  07/08/87 6.12EH02  05/20/87 3.21E42  05/20/87  3.87E+2
POTASIM  UG/G 1.00E401 07/08/87 1.02E403  07/08/87 9.54E#02  05/20/87 1.31E08  05/20/87  2.21F+03
IRN /G 5.006+00 07/08/87 2.71E4  07/08/87 2.94E:04  05/20/87 2.11E404  (05/20/8]  2.57E+04
ARSENIC  UG/G 5.00e-01 07/08/87 5.00e400  07/08/87 6.90EH00  05/2/87 1.03E00  05/20/87  3.92040
1.00E-01 07/08/87  2.10e-01
5.00400 07/08/87 5.706¢03  07/08/87 5.BE{B  05/20/87 4.61E3  05/20/87 5.64E403
LEADGF  UG/G 5.00E-01 07/08/87 4.90Et00  07/08/87 6.406400  05/20/87 3.43#00  05/20/87  5.356+00
1.00E400 07/08/87  2.72e400  07/08/87  2.85E+00

1.00£400 07/08/87 1.398101  07/08/87  1.136401 05/20/87  1.31E+00

1.00E+00 07/08/87  1.16E+0 05/20/87  2.36E400



11°4

SEDIMENT SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT DETECTION SAPLE

NAME  UNITS LIMIT DATE 316001603

BETA  PCI/G 3.00E400 05/2/87  1.81EH1
AP PCI/G 6.00E+00

BERYLIM UG/G 5.00E-01 05/20/87  7.00€-01
STRONM  UG/G 3.00£401 05/20/87  3.20E401
ZIIN /G 5.00E-01 05/20/87  6.20E401
CALCIM  U5/G 5.00E+00 05/20/8]  1.23E:04
BARIM  UG/G 6.00E-01 05/20/87  1.33EH2
CAMIIM UG/G 2.00E-01 05/20/87  8.00E-01
CRMM  UG/G 1.00E+00 05/20/87  1.10E401
SOOIM  UG/G 100401 05/20/8] 4. 2E2
NICKEL UG/G 1.00E+00 05/20/87  9.006+00
OPPER  UG/G 1.00E+00 05/20/87  2.30E401
VANADIM - UG/G 5.00E-01 05/20/87  6.90E+01
ALMNM - UG/G 1.50E+01 05/20/8]  1.27E404
MANGESE  UG/G 5.00E-01 05/20/87  5.07E+02
POTASIM  LG/G 1.00E+01 05/20/87  1.63E+3
IRN  U5/G 5.006+00 05/20/8  3.24e+04
ARSENIC  UG/G 5.00E-01 05/20/87  3.52F+(0
MAE /G 5.006400 05/20/87  7.766¢3
LEADGF  UG/G 5.00E-01 05/20/87  5.76E+00
NITRATE UG/G 1.00E400

SWFATE  UG/G 1.00E400 05/20/87  1.156401
FLURID  UG/G 1.006+400 05/20/87  3.38E+00
CHORID U5/G 1.00e400 05/20/87  1.35E40
UNKALT  UG/G 0.00E+00

UNKNOWN  UG/G 0.00E+00

NCIZHC  UG/G

N2 UG/G

SAPLE SAPLE
DATE 316001604 DATE  316001G05
05/20/87 2.26E401  05/20/87  1.91E401
05/20/87  9.19£+00
05/20/87  6.00E-01
05/20/87  3.10e401  05/20/87  3.00E+01
05/20/87  5.606401  05/20/87  4.70E401
05/20/87 9.43t#03  05/20/87  8.67E+33
05/20/87 1.16E#02  05/20/87  6.40E401
05/20/87  5.00E-01
05/20/87 1.00e401  05/20/87  8.00E+X0
05/20/87 4.49ER  05/20/87  3.75E42
05/20/87 8.00Et00  05/20/87  7.00E+00
05/20/87 2.30e¢01  05/20/87  2.00E+01
05/20/87 6.60E401  05/20/87  5.90E401
05/20/87 1.10404  05/20/87  8.16EH3
05/20/87 4.136¢2  05/0/87  3.53EH2
05/0/87 1.63803  05/20/8  1.326+03
05/20/87  3.B604  05/20/87  2.81E+4
05/20/87 4.77B00  05/20/8  1.96E+0
05/20/87  7.06#03  05/20/87  5.87E{13
05/20/87  5.856#00  05/20/87  5.02E+0
05/20/87  1.06E+00
05/20/87 1.34801  05/20/87 1.25E401
05/20/87  1.50E0
05/20/8]  1.82EH0

PAGE:
SAVPLE
DATE 316002401
06/03/87  1.93801
06/03/87 2.298401
06/03/87  1.00E+00
06/03/87  4.10E+(02
06/03/87  5.60E401
06/03/87  5.006+04
06/03/87  2.70E+02
06/03/87  4.00E-01
06/03/87 1.20E401
06/03/87  2.61E+4(3
06/03/87  1.40E401
06/03/87  2.906401
06/03/87  3.80E401
06/03/87 1.81E+4
06/03/87  9.90E+01
06/03/87 1.30643
06/03/87  1.49644
06/03/87  4.60E+00
06/03/87  5.58E43
06/03/87  7.60E+00
06/03/87  2.8564(01
06/03/87  1.01E+403
06/03/87 1.738+00
06/03/87  3.706400
06/03/87  6.40E400
06/03/87  5.70e400
06/03/87  8.206400
06/03/87  1.50E401
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SEDIMENT SAVPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 10

CONSTITUENT DETECTION SAPLE SAWPLE SAPLE DUPLICATE SAWPLE
NAE  UNITS LIMIT DATE  316002A02 DATE 316002403 DATE 316002A04  316002A04A DATE 316002405
BETA  PCI/G L00E+00 06/03/87  2.14E403  06/03/87 3.38E402  06/03/87 2.01E+(2 2.23E+02  06/03/87  5.80E401
APHA  PCI/G L00E+00 06/03/87 1.9%E#03  06/03/87 4.108402  06/03/87 2.31E402 2.796402  06/03/87  4.00E+01

3

6
BERYLWM  UG/G 5.00E-01 06/03/87 1.00E400  06/03/87 1.00E400  06/03/87 6.00E-01 1.00e400  06/03/87  6.00E-01
STRONM - UG/G 3.00E401 06/03/87  9.10401  06/03/87  3.50£t01
ZIIN  WG/G 5.00E-01 06/03/87  1.106401  06/03/87 6.80E+01  06/03/87 6.50E401 6.30E#01  06/03/87  5.50E401
CACIM G/G 5.006+00 06/03/87 5.51E404  06/03/87 1.206404  06/03/87 5.60e{3 1.366¢04  06/03/87 4.92B+03
6.00E-01 06/03/87 1.356402  06/03/87  9.90E+01  06/03/87  7.00E401 7.80E401  06/03/87  6.80E+01
2.00e-01 06/03/87 2.00e-01  06/03/87 1.00E400  06/03/87  1.00EX0
1.00E+00 06/03/87  5.19e402  06/03/87 2.11E02  06/03/87
1.00E+00 06/03/87 1.53E#02  06/03/87 8.00E#00  06/03/87
1.00E401 06/03/87 5.82E42  06/03/87 5.36E#2  06/03/87 4.25642  06/03/87
1

0.80E401  06/03/87 7

3.

.00E+00 06/03/87 1.836433 06/03/87  1.42EM2 06/03/87 8.70e401 06/03/87  3.50E40
4

6

1.50E+01

JEREEIE:

OPPRR  UG/G 1.00e400 06/03/87 6.56E+04  06/03/87  1.196+04  (06/03/87 1.63E404  06/03/87
VANDIM  UG/G 5.00e-01 06/03/87 2.26E¥2  06/03/87 6.20E401  06/03/87 7.60E401 7.00E401  06/03/87
RTIONY  UG/G 1.00E+01 06/03/87  2.00E401

ALMIM  UG/G 1.50£401 06/03/87  3.41604  06/03/87 1.99E+04  06/03/87 1.350404 1.57E404  06/03/87  L.16E+04
MANGESE  UG/G 5.00E-01 06/03/87 5.94E402  06/03/87 3.17B+@2  06/03/87 3.29E#02 3.10E502  06/03/87  3.58E2
POTASIM  UG/G 1.00E+01 06/03/87 4.69E42  06/03/87 8.48E#02  06/(3/87 5.55E402 5.20E402  06/03/87  4.05E+R2
IRN  G/G 5.00E+00 06/03/87 1.61E404  06/03/87 2.686+04  06/03/87 3.43004 3.36E404  06/03/87  3.50B04
ARSENIC  UG/G 5.00E-01 06/03/87  7.00E400  06/03/87 7.60E#00  06/(3/87 2.706400 2. 206400  06/03/87  1.50E400
MRCORY  UG/G 1.00£-01 06/03/87 8.51E00  06/(3/87  2.43E-01

MGNES  UG/G 5.00E+00 06/03/87 1.21E404  06/03/87 6.04E403  06/03/87 6.64B03 6.230#3  06/03/87  6.29E+03
LEADGF  UG/G 5.00€-01 06/3/87 1.91E402  06/03/87 2.36E:01  06/03/87 1.99B01 1.76E+01  06/03/87  2.50E+00
ARI248  UG/G 1.00e-01 06/03/87 4.2084001  06/03/87 6.00E-01  06/03/87 4.00E-01 6.00E-01

METHYCH UG/G 1.00e-02 06/03/87  3.00E-02

BUTBENP  UG/G 1.00E+00 06/03/87  1.10E+400
NITRATE UG/G 1.00E+00 06/03/87  6.45E#02  06/03/87 1.40E{2  06/03/87 9.06E+01 7.94E+01  06/03/87  1.52B4(2
SWLFATE  UG/G 1.00E+00 06/03/87 5.02E402  06/03/87 2.68E+01  06/03/87 3.85E#01 4.00E+01  06/03/87  2.10E:01
FLUORID UG/G 1.00E+00 06/03/67 1.04E401  06/03/87 1.31E01  06/03/87 1.396401 9.886400  06/03/87  1.04E401
CHORID UG/G 1.00£400 06/03/87 3.20e401  06/03/87 3.67400  06/03/87 4.706400 4.30E+00  06/03/87  1.81E0



£1°4

SEDIMENT SAVPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT DETECTION SAPLE SAPLE

NAME  INITS LIMIT DATE 316002801 DATE 316002802
BETA  PCI/G 3.00E+00 06/08/87 2.95E#2  06/10/87 7.27E401
ALPHA  PCI/G 6.00E400 06/08/87  3.74E402  06/10/87  4.21E+01
BERYLIM UG/G 5.00E-01 06/08/87 1.00E400  06/10/87  1.00E+0
STRONM  UG/G 3.006+01 06/08/87  5.70E401

ZINN U6/ 5.00E-01 06/08/87 1.326#02  06/10/87  8.00E401
CACIM UG/G 5.00£400 06/08/87  1.656404  06/10/87  4.76E403
BARIM  UG/G 6.00E-01 06/08/87 1.71E42  06/10/87  9.30E+01
CAMIM  UG/G 2.00E-01 06/08/87  1.00E400  06/10/87  1.00EHD
CHRIMM  UG/G 1.00E+00 06/08/87  2.05E#02  06/10/87  3.40E#01
SLVER  UG/G 1.00£400 06/08/87 4506401  06/10/87  1.00E+0
SODIM ~ UG/G 1.00E401 06/08/87  3.22E402  06/10/87  2.50E+02
NIGEL UG/G 1.00E¢00 06/08/&7  2.16B#02  06/10/87  1.32EHR2
COPPER  UG/G 1.00E+00 06/08/87 3.54EB  06/10/87  1.11B{B
VANDIM  UG/G 5.00e-01 06/08/87 8.40E401  06/10/87  7.60E+(01
ALMM  UG/G 1.50E401 06/08/87 2.076104  06/10/87  8.GAEHB
MANGESE  LG/G 5.00e-01 06/08/87 3.41E02  06/10/87  4.42EHR2
POTASIM  UG/G 1.00£401 06/08/87 8.71E#02  06/10/87  5.17B+02
IRN  UG/G 5.00E+00 06/08/87 2.996804  06/10/87  2.85E+04
ARSENIC  Ua/G 5.00E-01 06/08/87 1.40E801  06/10/87  B.60E+0
MRORY Ue/G 1.00e-01 06/08/87 4.71E400  06/10/87  1.31E+00
MGNES  UG/G 5.00+00 06/08/87 B.83EH3  06/10/87  5.19803
LEAGF  UG/G 5.00E-01 06/08/87 2.04E401  06/10/87  8.40EH0
ARI248  IG/G 1.00e-01 06/08/87  2.00e400  06/10/87  6.20E-01
METHYCH  UG/G 1.00E-02 06/08/87  3.00E-02

NITRATE UG/G 1.00E400 06/08/87  3.83EH00  06/10/87  3.750:00
SWFATE  UG/G 10000 06/08/87 1.038401  06/10/87  1.34E+01
FLURID  UG/G 1.00E400 06/08/87 4.328#00  06/10/87  4.58E+00
AETONE  UG/G 0.00E+00 06/10/87  1.10E-01

PAGE:
SAPLE SAPLE
DATE 316002803 DATE 316002804

06/08/87  2.49£+01 06/08/87 1.44E01
06/08/87  1.48F401

06/08/87  1.006+00 06/08/87  1.00e+0
06/08/87  5.90E+01 06/08/87  5.00E401
06/08/87  5.60E+03 06/08/87  5.5464(3
06/08/87  8.00E+01 06/08/87  7.606401
06/08/87  1.00E+00 06/08/87  1.006+00
06/08/87  1.50E+01 06/08/87  4.00E+00
06/08/87  3.00E+402 06/08/87  2.62E4(02
06/08/87  5.10401 06/08/87  1.00E401
06/08/87  2.64R402 06/08/87  3.706401
06/08/87  8.30E401 06/08/87  7.40E401
06/08/87  7.42£403 06/08/87  6.87E403
06/08/87  3.92642 06/08/87  3.26E42
06/08/87  5.61F+{2 06/08/87  5.21E+02
06/08/87  3.46E404 06/08/87  3.50EM4
06/08/87  6.60E+00 06/08/87  7.80E40
06/08/87  3.09E-01 06/08/87  1.51E-01
06/08/87  6.06E403 06/08/87  5.83E+03
06/08/87  3.00E0 06/08/87  2.706¢40
06/08/87  1.00E-01

06/08/87  3.50E40 06/08/87  4.37E+0
06/08/87  6.98E+00 06/08/87  4.748+00
06/08/87  3.84E+00 06/08/87  2.67E+(0
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vi-d

SEDIMENT SAVPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT DETECTION SAPLE SAPLE

NME  INITS LIMIT DATE 316002805 DATE 316002001
BETA  KCI/G 3.006400 06/08/87 1.83E401  06/10/87 8.82E01
APHA  PCI/G 6.00E+00 06/10/87  8.96E401
BERYLIM UG/G 5.00E-01 06/08/87 1.00E400  06/10/87  1.00E400
STRONM  UG/G 3.00E+01 06/10/87  3.008:01
IZIN /G 5.00E-01 06/08/87  5.00E4#01  06/10/87  1.26E402
CACIM U/G 5.00E400 06/08/87 4.71E{3  06/10/87  5.06E403
BARIM  UG/G 6.00E-01 06/08/87 5.9064001  06/10/87 1.6884(02
CAMIIM  UG/G 2.00E-01 06/08/87 1.00e#00  06/10/87  2.00E+(0
GRMM  1IG/G 1.00E400 06/08/87  5.00e#00  06/10/87  7.50E+01
SILVER  UG/G 1.00E+00 06/10/87  8.00E400
SODIM  UG/G 1.00E01 06/08/87 2.20B42  06/10/87  2.55B4(2
NICKEL UG/G 1.00E+00 06/08/87 4.00e400  06/10/87  5.20E401
PPER  LG/G 1.00E+00 06/08/87 1406801  06/10/87  2.450+(3
VANDIM  UIG/G 5.00E-01 06/08/87  7.706401  06/10/87  9.50E01
ALMIM  UG/G 1.50E401 06/08/87 7.88e483  06/10/87  1.80E04
MAGESE  UG/G 5.00E-01 06/08/87 3.72E42  06/10/87  4.54E(02
POTASIM  UG/G 1.006401 06/08/87 7.056402  06/10/87  2.37E+03
IRN /G 5.00E+00 06/08/87 3.426404  06/10/87  3.430+04
ARSENIC  UG/G 5.00E-01 06/08/87 1.280401  06/10/87  1.05E401
MRORY UG/G 1.00E-01 06/10/87  5.20E-01
MGNES  UG/G 5.00E:00 06/08/87 6.05648  06/10/87  9.10E+(3
LEADGF  UG/G 5.00E-01 06/08/87 2.50E#00  06/10/87  2.06E+01
A28 /G 1.00E-01 06/10/87  4.00E-01
METHYCH  UG/G 1.00E-02 06/10/87  1.00E-(2
NITRATE  UG/G 1.00e400 06/08/87 3.BEH0  06/10/87  2.05E401
SULFATE  UG/G 1.006+00 06/08/87  2.37E400  06/10/87  1.166401
FLURID  UG/G 1.00£+00 06/08/87  1.43E400

PAGE:
SAPLE SHPLE
DATE 316002002 DATE 316002003

06/10/87  3.108401 06/10/87  2.06E+01
06/10/87  1.47E+01

06/10/87  1.00E+00 06/10/87  1.00E400
06/10/87  9.20E401 06/10/87  5.50E+01
06/10/87  7.576403 06/10/87  5.03E+03
06/10/87  1.44E:02 06/10/87  9.70E+01
06/10/87  2.00E+00 06/10/87  1.00E+00
06/10/87 2.206401 06/10/87  6.00E+00
06/10/87  3.20E¢2 06/10/87  2.356H2
06/10/87  3.60E401 06/10/87  5.00E+00
06/10/87  3.256¢2 06/10/87  2.10e401
06/10/87  1.07B02 06/10/87  8.50E401
06/10/87  1.36E404 06/10/87  9.86E+03
06/10/87  4.736402 06/10/87  4.00E+2
06/10/87  1.320403 06/10/87  6.63E42
06/10/87  3.93E:4 06/10/87  3.286+04
06/10/87  1.60E400 06/10/87  5.906400
06/10/87  4.31E-01

06/10/87  7.41E403 06/10/87  5.92EH3
06/10/87  4.4006400 06/10/87  3.50E400
06/10/87  1.40e-01

06/10/87  5.00E-(2

06/10/87  8.37640 06/10/87  2.97E401
06/10/87  1.06E401 06/10/87  1.23E401
06/10/87  2.466400 06/10/87 2.848400
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S1°4

SEDIMENT SAVPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT DETECTION SAPLE SAWPLE

NAME  INITS LIMIT DATE 316002004 DATE 316002005
BETA  PCI/G 3.00£400 06/10/87 2.26E401  06/10/87  2.24E+01
APHA  PCI/G 6.00E+00 06/10/87  9.54E400
BERYLIM UG/G 5.00E-01 06/10/87  1.00e400  06/10/87  1.00E+Q0
STROMM  UG/G 3.00£401

IIN  WG/G 5.00e-01 06/10/87 5.90E#01  06/10/87  6.30E+01
CACIM UW/G 5.00E400 06/10/87 5.2Z7E403  06/10/87  5.2984(03
BARIM  G/G 6.00E-01 06/10/87  9.108¢01  06/10/87  1.11E+(2
CAMIM  UG/G 2.00E-01 06/10/87  1.006400  06/10/87  1.00E+00
CHRMM  UG/G 1.00e400 06/10/87 1.208401  06/10/87  1.10E401
SILVER  WG/G 1.00E+00

SODIM - UG/G 1.00E+01 06/10/87 2.78E402  06/10/87  2.78E+02
NICKEL /G 1.00E+00 06/10/87  5.00E400  06/10/87  3.00E400
QOPPER  UG/G 1.006¢00 06/10/87 2.50E01  06/10/87  2.80E+01
VANDIM - UG/G 5.00E-01 06/10/87  7.00E401  06/10/87  7.30E401
ALLMIM  UG/G 1.506401 06/10/87  1.196804  06/10/87  1.34E+04
MANGESE  UG/G 5.00E-01 06/10/87 4.256402  06/10/87  4.53B+2
POTASIM  UG/G 1.00£401 06/10/87 1.798403  06/10/87  1.61E+03
IRN  UG/G 5.00E+00 06/10/87  3.38E#04  06/10/87  3.61E+04
ARSENIC  UG/G 5.00E-01 06/10/87 1.34801  06/10/87  2.16E401
ARSENIC  UR/G 5.00E-01 06/10/87 1.57e401  06/10/87  2.09€+01
MERORY  UG/G 1.00e-01

MGES  G/G 5.006400 06/10/87  7.9%6E03  06/10/87  8.12H3
LEADGF  UG/G 5.00E-01 06/10/87  7.60E400  06/10/87  9.006+00
A28 G/G 1.00€-01

NITRATE UG/G 1.00E400 06/10/87 8.67EH00  06/10/87  2.19:01
SULFATE UG/G 1.00e400 06/10/87 8.206#00  06/10/87  1.83F+01
FLURID Ua/G 1.00&+00 06/10/87  1.79e400  06/10/87  2.64E400

PAGE:
SAWPLE SAVPLE
DATE 316002001 DATE 316002002

06/01/87  9.64E401 06/01/87  4.296401
06/01/87  9.96E+(1 06/01/87  4.32F401
06/01/87  6.00E-01 06/01/87  1.00E+00
06/01/87 3.20e401 06/01/87  3.10&401
06/01/87  9.20£401 06/01/87  7.70E401
06/01/87  5.096403 06/01/87  1.41E404
06/01/87  1.52B+02 06/01/87  1.72+(2
06/01/87  1.00&+00 06/01/87  1.00e+00
06/01/87  6.70E401 06/01/87  4.00£401
06/01/87  8.00e400
06/01/87  3.67E+02 06/01/87  3.22EM2
06/01/87 1.23E{2 06/01/87  4.60E401
06/01/87  2.45:+403 06/01/87  6.75E402
06/01/87  7.60e401 06/01/87  7.20E+01
06/01/87 1.280404 06/01/87  1.846+4
06/01/87  3.94:+(02 06/01/87  5.41K(2
06/01/87  9.24E4(2 06/01/87 2.296403
06/01/87  3.29E404 06/01/87  4.04E104
06/01/87  2.50B+00 06/01/87  8.50E400
06/01/87  2.168400 06/01/87  4.42E-01
06/01/87  6.736403 06/01/87  9.94E403
06/01/87  8.60E+00 06/01/87  9.00E+00

06/01/87  3.40E-01
06/01/87  2.08E+01 06/01/87  9.65E400
06/01/87  1.798401 06/01/87  5.46E400
06/01/87  1.80E400 06/01/87  2.0BE400
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91°8

SEDIMENT SAVPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 14

CONSTITUENT DETECTION SAPLE SAVRLE SAPLE SAPLE

NMME  INITS LIMIT DATE 316002003 DATE 316002004 DATE 316002005 DATE 316002801
BETA  PCI/G 3.00e400 06/01/87 2.53E+01  06/01/87  1.456401  06/01/87 2.84E#01  06/01/87  6.80E+01
APHA  PCI/G 6.00E400 06/01/87 2.27E401  06/01/87 6.3%E400  06/01/87 8.73E00  06/01/87  8.19E+01
BERYLIM - Ue/G 5.00E-01 06/01/87  1.00E+00 06/01/87  5.00e01  06/01/87  1.00E+00
STRONM - UG/G 3.00E+01 06/01/87  3.30E01
IINN /G 5.00E-01 06/01/87 7.00e401  06/01/87 4.80E01  06/01/87 5.90E#01  06/01/87  9.40E+01
CACIM WG/G 5.00E+00 06/01/87  1.37e+04  06/01/87 5.84E403  06/01/87  1.556404  06/01/87  7.526403
BARIM  UG/G 6.00E-01 06/01/87 1.46E402  06/01/87 8.30E401  06/01/87 1.168402  06/01/87  1.BEHR
CAMIM  UG/G 2.00E-01 06/01/87 1.00e#00  06/01/87 1.00E400  06/01/87 1.00400  06/01/87  1.00E+00
CRMM  U5/G 1.00e400 06/01/87 2.606401  06/01/87 4.006400  06/01/87  1.30E#01  06/01/87  1.04E4(R
SILVIR  G/G 1.00E+00 06/01/87  1.20E401
SOOIM ~ UG/G 1.00E401 06/01/87 3.20E402  06/01/87 3.59E#02  06/01/87 3.67E#02  06/01/87  2.65E+02
NICKEL UG/G 1.006400 06/01/87 3.10e401  06/01/87 4.00E400  06/01/87 1.50E#01  06/01/87  2.04E402
OPPRR  IG/G 1.00E+00 06/01/87 5.306402  06/01/87 2.506#01  06/01/87 1.10E402  06/01/87  2.92E+(3
VANADLM  LG/G 5.00E-01 06/01/87 7.406401  06/01/87 6.30E401  06/01/87 6.60E#01  06/01/87  5.90E01
ALMIM  UG/G 1.506401 06/01/87 1.31E404  06/01/87 7.48t403  06/01/87 1.28804  06/01/87  1.83B+04
MANGESE  UG/G 5.00E-01 06/01/87 6.21E402  06/01/87 3.506402  06/01/87 4.966402  06/01/87  4.61E+(2
POTASIM  UG/G 1.00E401 06/01/87 1.88E+03  06/01/87 7.27E¢02  06/01/87 2.04E#03  06/01/87  1.68E+(03
IRN GG 5.00E400 06/01/87 3.686#04  06/01/87 3.17804  06/01/87 3.47604  06/01/87  3.00E+04
ASENIC  UG/G 5.00E-01 06/01/87 3.406400  06/01/87 1.50E#00  06/01/87 6.40E400  06/01/87  9.20E+00
MRORY  UG6/G 1.00e-01 06/01/87  3.25E-01 06/01/87 2.36E-01  06/01/87  1.83E+00
SELENM  UG/G 5.00E-01 06/01/87  6.90E-01
MGES  UG/G 5.00E+00 06/01/87 8.11E3  06/01/87 5.46E402  06/01/87 7.%3B#03  06/01/87  9.34B+03
LEADGF  WG/G 5.00E-01 06/01/87 7.60E#00  06/01/87 3.706400  06/01/87 8.2064#00  06/01/87  6.10E+00
AR1248 /G 1.00e-01 06/01/87  2.20E-01 06/01/87  3.40E-01
NITRATE Ua/G 1.00E+00 06/01/87 1.42E4001  06/01/87 4.68EK00  06/01/87 2.32E01  06/01/87  4.16E40
SULFATE  UG/G 1.00E+00 06/01/87 5.63¢400  06/01/87  3.006400  06/01/87  6.49E#00  06/01/87  3.71E+00
FLUORID UG/G 1.00E+00 06/01/87 1.89400  06/01/87  1.156400  06/01/87 1.176400  06/01/87  1.00EX00



{1°4

SEDIMENT SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTTTUENT DETECTION SAWPLE SAPLE SAPLE

NME  INITS LIMIT DATE  316002E02 DATE 316002603 DATE 31600264

BETA  PCI/G 3.00E400 06/01/87  1.8AE01  05/27/87 1.70e/01  05/27/87  2.24E+01
APHA  PCL/G 6.00E+00 05/27/87  6.51EH00
BERYLIM UG/G 5.00E-01 05/27/87  6.00E-01
STRNM  UG/G 3.00e401 05/27/87  3.00e401  05/27/87  3.00E01
ZIN GG 5.00E-01 06/01/87 4.0E401  05/27/87 4706401  05/27/87  6.10E401
CALCIM  UG/G 5.006400 06/01/87  7.90403  05/27/87 5.83Et03  05/27/87  6.29E403
BARIM  UG/G 6.00E-01 06/01/87 8.20E401  05/27/87 8.00E401  05/27/87  1.20E+(02
CAMIM  UG/G 2.00E-01 06/01/87 1.00e400  05/27/87 4.00E-01  05/27/87  6.00E-01
ORMM UG/G 1.00E+00 06/01/87  1.306401  05/27/87 8.00E400  05/27/87  8.00E+0
SILVR /G 1.00E400

SOOIM  UG/G 1.00E+01 06/01/87 2.85E402  05/27/87 2.86E#2  05/27/87  3.42E402
NICKEL UG/G 1.00E+00 06/01/87  1.40E+01  05/27/87 8.00E#00  05/27/87  6.00E400
COPPER  UG/G 1.00E+00 06/01/87 1.04E¥02  05/27/87 3.40E401  05/27/8]  2.70E401
VANADIM - UG/G 5.006-01 06/01/87 6.00E401  05/27/87  5.40E401  05/27/87  8.10E401
AWM U/G 1.506401 06/01/87 9.37E#03  05/27/87 8.0E  05/27/87  1.15604
MANGESE  UG/G 5.00E-01 06/01/87 3.78E¥2  05/27/8] 3.66BH02  05/27/8]  4.G3ER
POTAS\M  UG/G 1.00£401 06/01/87 1.096#03  05/27/87 9.478¥02  05/27/87  1.026403
IRN  G/G 5.00E400 06/01/87 2.99E404  05/27/87 2.89E+04  05/27/87  4.06E+04
ARSENIC  U5/G 5.00E-01 06/01/87 1.80B000  05/27/87 1.71B00  06/27/87  1.55E+00
MRORY  Ua/G 1.00e-01 06/01/87 3.18E-01  05/27/87  1.55E-01

SEHENM U5/G 5.00E-01

MGES  UG/G 5.00E400 06/01/87 6.61EH03  05/27/&  6.04E#8  05/27/8]  6.59E403
LEADGF  UG/G 5.00E-01 06/01/87 4.40B400  05/27/87 4408800  05/Z7/87  4.61R(00
AR1248  UG/G 1.00e-01

BIS2EPH UG/G 1.00E+00 05/27/87  1.10E400

BUTBENP  UG/G 1.00E¢00 05/27/87  1.80E+00

NITRATE  UG/G 1.00E+00 06/01/87 3.:3E00  05/27/87 3.13B00  05/27/87  4.386H0
SWLFATE  UG/G 1.00E+00 06/01/87 3.66E#00  05/27/87 2.148¢0  05/27/87  3.63E00
FLUORID UG/G 1.00E+00 06/01/87 1.74E400  05/27/87 1.26E#00  05/27/87  1.756+00

PAGE:
SAPLE
DATE  316002F01
06/08/87  1.44E403
06/08/87 1.43E3
06/08/87  9.30E401
06/08/87 1.22E42
06/08/87  2.51E+04
06/08/87  1.64E402
06/0B/87  5.46E402
06/08/87  1.23E402
06/08/87  2.70E+02
06/08/87  2.60E+02
06/08/87  1.16E404
06/08/87  3.70E401
06/08/87  5.386¢4
06/08/87  2.40E402
06/08/87  5.68E+(02
06/08/87  2.24E+04
06/08/87  6.10E401
06/08/87  8.08&+0
06/08/87  1.80E:00
06/08/87 1.206+4
06/08/87  7.90E+401
06/08/87  3.40400
06/08/87  1.84E+(0
06/08/87  1.86E+01
06/08/87  6.09E+00

15



81°d

SEDIMENT SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT DETECTION SAPLE SAVPLE

NAME  WNITS LIMIT DATE  316002F02 DATE  316002F03
BETA  PCI/G 3.006+00 06/08/87 3.9264#02  06/08/87  2.10B4(2
ALPHA  PCI/G 6.00E+00 06/08/87 3.80E402  06/08/87  2.35BHR2
BERYLIM UG/G 5.00E-01 06/08/87  7.006400  06/08/87  1.006400
STRONM  UG/G 3.00E401 06/08/87 4.00E401  06/08/87  5.70E401
ZIN  W6/G 5.00e-01 06/08/87 6.20E401  06/08/87  6.50E401
CACIM WG/G 5.006+00 06/08/87  9.55E+3  06/08/87  1.64E+4
BARIM  WG/G 6.00E-01 06/08/87 1.62E402  06/08/87  1.13E2
CAMIM UG/G 2.00e-01 06/08/87  1.00E+00
CRMM  I6/G 1.00E+00 06/08/87 1.386402  06/08/87  6.10E401
SILVRR  G/G 1.00E+00 06/08/87 2206401  06/08/87  3.00E+00
SOOI UG/G 1.00E401 06/08/87 2.42E402  06/08/87  4.19B4(2
NIGEL UG/G 1.006+400 06/08/87 6.80E¥01  06/08/87  5.10E401
OPPER  LG/G 1.00E+00 06/08/87 2.26E403  06/08/87  3.94E(R2
VANADLM  UG/G 5.00e-01 06/08/87 5.70E401  06/08/87  8.30E01
ALUMNM  IG/G 1.50E+01 06/08/87  1.676¢04  06/08/87  1.82E404
MANGESE  UG/G 5.00E-01 06/08/87 2.89e402  06/08/87 3.22B402
POTASIM  UG/G 1.006+01 06/08/87 1.276¢03  06/08/87  6.47E+(2
IRN  WG/G 5.00E+400 06/08/87  2.428404  06/08/87  3.586H4
ARGENIC  U5/G 5.00E-01 06/08/87 1.86E#01  06/08/87  1.54E01
MERORY  UG/G 1.00e-01 06/08/87 1.56E+00  06/08/87  7.60E-01
MGNES  UG/G 5.006+00 06/08/87 6.67£#03  06/08/87  9.86E+03
LEADGF  UG/G 5.00e-01 06/08/87 1.88E401  06/08/87  1.80E401
AR1248  G/G 1.00E-01 06/08/87  1.60E+00

BRI G/G 1.00E-01 06/08/87  4.00€-01
NITRATE UG/G 1.00E+00 06/08/87  3.BEH0  06/08/87  1.46E401
SULFATE UG/G 1.00E+00 06/08/87 2.39E401  06/08/87  1.20E4(2
FLUORID UG/G 1.00£+00 06/08/87 4.02E400  06/08/87  2.02E+00
CHORID UG/G 1.00£+00 06/08/87  1.16E#00  06/08/87  7.75E400
ACETONE  UG/G 0.00£+00

SAPLE
DATE  316002F4
06/08/87  2.04E401
06/08/87  1.00£+00
06/08/87  5.30E401
06/08/87  7.70E+03
06/08/87  8.00E01
06/08/87  1.00E+00
06/08/87  5.00E+00
06/08/87  3.39E402
06/08/87  5.00E+00
06/08/87  2.20E401
06/08/87  8.50E+01
06/08/87  7.04E43
06/08/87  3.50E+02
06/08/87  6.39EH)2
06/08/87  3.34E:4
06/08/87  1.49E401
06/08/87  6.16E+03
06/08/87  2.70E+00
06/08/87  7.63E+0
06/08/87  2.17e401
06/08/87  1.64E400

PAGE:

SAPLE
DATE  316002F05
06/08/87  2.06E+01
06/08/87  1.00E+00
06/08/87  5.20E+01
06/08/87  5.41E+03
06/08/87  7.40E+01
06/08/87  1.00E+00
06/08/87  6.00E+00
06/08/87  3.78EH02
06/08/87  5.00E+00
06/08/87  2.00E401
06/08/87  7.60E+01
06/08/87  8.13e+(3
06/08/87  3.94EH2
06/08/87  9.15E+02
06/08/87  3.11E+04
06/08/87  1.25E401
06/08/87  5.996+13
06/08/87  3.60E400
06/08/87  3.36E401
06/08/87  4.54E:01
06/08/87  1.496+00
06/08/87  2.93E+00
06/08/87  8.00E-02
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SEDIMENT SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT DETECTION SAPLE

NAME  INITS LIMIT DATE 316002601
BETA  PCI/G 3.00E400 05/27/87  1.54E01
APHA  PCI/G 6.00E+00 05/27/87  1.01E401
BERYLIM  UG/G 5.00€-01 05/27/87  1.00E400
STRONM  U&/G 3.00E401 05/27/87  3.57642
I WG/G 5.00€-01 05/27/87  4.80E+01
CALCIM U/G 5.00£400 05/27/8]  3.89E:04
BARILM  UG/G 6.00E-01 05/27/87  4.53E+2
CAMIIM  UG/G 2.00£-01 05/27/87  3.00E-01
CGRMM  UIG5/G 1.00E+00 05/27/87  1.50E401
SILVER  UG/G 1.00£+00

SODIM  UG/G 1.00£401 05/27/87  2.94E{13
NICKEL UG/G 1.00400 05/27/87  2.508401
OPPER  UG/G 1.00&+00 05/27/8]  3.90E:01
VANADLM  UG/G 5.00E-01 05/27/87  5.306401
AN UG/G 1.50£401 05/27/87  1.32644
MANGESE  UG/G 5.00E-01 05/27/8]7  5.60E401
POTASIM  LG/G 1.00£401 05/27/87  8.56EH2
IRN  WG/G 5.00E+00 05/27/87  1.356404
ARSENIC  UG/G 5.00e-01 05/27/87  6.95640
MERCLRY " UG/G 1.00-01 05/27/87  1.66E-01
SEHENM U5/G 5.00E-01 05/27/87  8.256H0
MGNES  WG/G 5.00E+00 05/27/87  5.00643
LEADGF  W5/G 5.00E-01 05/27/87  6.20E01
ARI218  UG/G 1.00E-01

TRICENE  UG/G 1.00e-02

NITRATE  UG/G 1.00E400 05/27/87  8.31E{0
SULFATE  UG/G 1.00£400 05/27/87  1.81E01
FLURID  UG/G 1.00E+00 05/27/87  1.88E400
(HORID UG/G 1.00E400

PHOSPHA  UG/G 2.00E+00

ACETONE  UG/G 0.00E+00

UNALT  UG/G 0.00e+00 05/27/87  3.10E400
UNKALT  UG/G 0.00E+00 05/27/87  6.20E¢0
UNKALT  UG/G 0.00£+00 05/27/87  4.20E400
NCIZHC  UG/G 05/27/87  2.60E+0
CMENAP  PPB 05/27/87  2.106400
270MAP - PPB

167TNAP PPB

236TNAP  PPB

PAGE:
SAPLE SAPLE SAPLE
DATE 316002602 DATE 316002603 DATE 316002604
05/27/81  1.778401 05/27/87  3.14E42 05/27/87  2.15E401
05/27/87  1.020401 05/27/87  3.71E{2
05/27/87  1.00E400 05/27/87  9.00E-01
05/27/87  3.69E+02 05/27/87  5.30E401
05/27/87  2.90E+01 05/27/87  1.128402 05/27/87  4.40E401
05/27/87  4.73e4 05/27/87  1.256404 05/27/87  3.28E403
05/27/87  9.94E(2 05/27/87  1.82E+(2 05/27/87  9.40E401
05/27/87  3.00E-01 05/27/87  2.00E-01
05/27/87  1.10E¢01 05/27/87  3.84EH2 05/27/87  9.00E+0
05/27/8]  4.10E401
05/27/87  1.28648 065/27/8]  4.83E42 05/27/87  1.78E¢2
05/27/87  1.406401 05/27/87  1.90E402 05/27/87  7.00E+0
05/27/87  3.208401 05/27/87  4.44E403 065/27/87  1.406+01
065/27/87  4.40E401 05/27/87  6.80E+01 05/27/87  5.108401
05/27/87  1.37E404 05/27/87 2.23t¢4 05/27/87  9.92+403
06/27/87  1.176402 05/27/87  3.726402 05/27/87  3.56E402
05/27/87  8.09e402 05/27/87  1.28H3 06/27/87  2.54E403
065/27/87  2.186404 05/27/87  3.138:04 05/27/8]  2.58644
05/27/87  3.19e+00 05/27/87  8.84E+(0 05/27/87  2.12E+00
05/27/87  4.21E-01 05/27/87  2.36E40
05/27/87  6.80E-01
065/27/87 1.41604 05/27/87  9.13=3 05/27/87  5.38E403
05/27/87  1.03E+(02 05/27/87  2.75E401 05/27/87 4.3360
05/27/87  1.76E400
05/27/87  5.00e-02
05/27/87 2.33801 05/27/87  1.03E403 05/27/87  1.56E401
05/27/87  6.076401 05/27/87  3.25E42 05/27/87  4.86E+0
05/27/87  1.468400
05/27/87  1.386400 05/27/87  6.18E+0
05/27/87  8.26E40)
05/27/87  8.00E02
05/27/87 7.80E
05/27/87  6.400+0
05/27/87  4.60E400
05/27/87  5.90E
05/27/87  3.80F
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SEDIMENT SAVPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT DETECTION SAPLE
NME  NITS LIMIT DATE 316002005
BETA  PCL/G 3.00E+00 05/27/87  1.61E+01
BERYLIM UG/G 5.00E-01 05/27/87  6.00E-01
STRONM  UG/G 3.00E401 05/27/87  3.40E401
I U6 5.00€-01 05/27/87  5.90E+01
CACIM UG/G 5.00E+00 05/27/87  8.46E+(3
BRIM UG/G 6.00E-01 05/27/87  1.14E4(2
CAIMIWM  UG/G 2.00E-01 05/27/87  7.00E-01
CRMM UG/G 1.00E+00 05/27/87  1.10E401
SOOIM - UG/G 1.006401 05/27/87  4.786402
NICKEL  UG/G 1.00E+00 05/27/87  1.10E401
COPPER  UG/G 1.00+400 05/27/87  2.306401
VAWM UG/G 5.00€-01 05/27/87  8.208401
ALUMMM  U/G 1.50E401 05/27/87  1.2TE+4
MANGESE  UG/G 5.00E-01 05/27/87  4.26E42
POTASIM  UG/G 1.00F+01 05/27/87  1.80F{3
IRN  UG/G 5.00E+00 05/27/87  3.65E404
ASENIC  UG/G 5.00E-01 05/27/87  3.42E40
MGES UG 5.00E+00 05/27/87 8.13E48
LEADGF  UG/G 5.00E-01 05/27/87  4.95E0
NITRATE UG/G 1.00E+00 05/27/87  3.92E401
SULFATE  UG/G 1.00E+00 05/27/87  5.22F401
FLURID UG/G 1.00E400 05/27/87  1.79e400
CHLORID G/G 1.006+00 05/27/87  5.26E400

PAGE:
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