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' HYDROLOGIC DATA SUMMARY
Compilation and Assessment of Hydraulic, Water-Quality, and Bottom-Sediment Chemistry Data
. Rocky Flats Plant, Woman Creek Priority Drainage
(Operable Unit No. 5)
Volume Al to the OUS Phase-I RFI/RI Site-Characterization Report

1.0 INTRODUCTION
1.1  BACKGROUND AND PURPOSE

This Hydrologic Data Summary has been prepared as part of the Final Phase-I RFI/RI Work Plan
for the Woman Creek Priority Drainage (Operable Unit No. 5) (USDOE, 1992a). A primary
purpose of this document is to summarize and to assess the available data and information on the
hydraulic, water-quality, and bottom-sediment chemistry conditions existing in the Woman Creek
watershed. These data will provide useful inputs to ongoing and planned hydrologic (surface-
water and ground-water) modeling applications for OUS. A secondary purpose is to provide a
repository for the resultant supporting data for an accompanying report, called Technical
Memorandum (TM) No. 1, providing a revised network design for the OUS Phase-I RFI/RI
hydrologically-related field sampling plan (FSP) (EG&G, 1993b, amended). These data are being
used in OUS-related hydrologic modeling applications, the results of which are to be documented
in the OUS Phase-I RFI/RI report. This document updates and expands upon an earlier
(preliminary-draft) data-assessment report (EG&G, 1992j) and the draft. final Hydrologic Data
. Summary (EG&G, 1993e). The present version of the Hydrologic Data Summary includes
. consideration of EG&G review comments and incorporates additional data and data-validation
results obtained since November 1993 (EG&G, 1994b, Appendix B). This document serves as
the hydrologic basic-data repository to the Amended Field Sampling Plan (EG&G, 1994b), and
this document is appended to the OUS5 Phase-I RFI/RI site-characterization report.

1.2 OUS5 PHASE-I RFI/RI OBJECTIVES

The currently applicable Interagency Agreement (IAG) (State of Colorado and others, 1991)
stipulates that each identified operable unit (OU) at the Rocky Flats Plant, including OUS5, shali
proceed through a phased series of field and other related technical investigations to characterize
the OU. To date, a number of OUs are proceeding with planned Phase-I field investigations, in
response to an overall environmental restoration (ER) program designed to characterize and to
remediate contaminated sites at the Rocky Flats Plant. The execution of the OUS5 Work Plan
(USDOE, 1992a) constitutes part of the second of five activities within the ER program to
"include planning and implementation of sampling programs to delineate the magnitude and
extent of contamination at specific sites, evaluate potential contaminant migration pathways, and
perform baseline risk assessments” (USDOE, 1992a, p. 1-2). Also, reference is made to the
preliminary site-characterization data and information contained in the OUS Work Plan document
(USDOE, 1992a, Section 2.0).
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1.3 DATA-SUMMARY OBJECTIVES

This data-summary document serves to compile and, in a preliminary manner, to assess the
various applicable data sources involving the C-series ponds, streams (Woman Creek and
tributaries), alluvial ground water, and the South Interceptor Ditch (SID) as described in the OUS
Final Phase-I RFI/RI Work Plan (USDOE, 1992a). The field sampling plan originally included
in this Work Plan (USDOE, 1992a, Section 7.0) was subsequently amended (USDOE, 1992c;
EG&G, 1993b). An objective of this effort is to provide detailed documentation in support of
the OUS field-sampling plan (FSP) (EG&G, 1993b, amended), as well as ongoing and planned
hydrologic (surface-water and ground-water) modeling applications (EG&G, 1993c). In this
Hydrologic Data Summary (revised from EG&G, 1993e), certain forms of graphic and statistical
analyses have been done, in order to evaluate certain types of data, to screen these data for
anomalies, and to more readily derive information from the data.

This document has been prepared on behalf of EG&G Rocky Flats, Inc. and the U.S. Department
of Energy (USDQE) for submittal to the USEPA and Colorado Department of Health (CDH).
The information contained in this document is to provide supporting materials for the technical
rationale for documented changes in the OUS Work Plan’s FSP (EG&G, 1993b, amended).
Although the initial primary focus was placed on sampling aspects of the C-series ponds, and
secondary emphasis was placed—on -evaluating aspects of the stream (Woman Creek and
tributaries), alluvial ground-water aspects, and SID sampling surveys, the current version of this
document includes results of the FSP data-collection effort as well as relevant information and
data on ground-water.conditions and surface-water/ground-water interactions.

20 DATA-SOURCE COMPILATION

In developing the technical rationale for FSP changes, numerous data sources and data types were
used. Certain available data.were summarized in the OUS5 Work Plan (USDOE, 1992a,
Appendices C, D and E). It would appear that the primary data source for the OU5 Work Plan
was the Rocky Flats Environmental Database System (RFEDS), operated and maintained by
EG&G Rocky Flats, Inc. However, other supplementary data sources were sought out and
obtained during the investigative part of this compilation; relevant aspects of this data-summary
evaluation have been considered in the final TM No. 1 report (EG&G, 1993b, amended).

2.1 POND WATER QUALITY

Water-quality characterization of the C-series ponds is of primary concern to the OUS Work Plan.
The composition and regulatory drivers of various ongoing C-series pond water-quality
monitoring programs are summarized in Table 1. Selected historical data used in this Hydrologic
Data Summary are discussed in this section. During the course of this data-source compilation,
as discussed below and based upon associated C-series pond historical-data (see Appendices A
through E), it was concluded that useful data were available from other sources within continuing
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EG&G-Environmental Restoration/Surface Water Division (ER/SWD) programs. Therefore, only
selected supplemental C-series pond data were collected as part of the OUS-FSP field
investigations (Tables 2A through 2D). These supplemental data focused upon continuing
HydroLab profiles in Pond C-1, obtaining C-series pond bottom-sediment samples for a one-time
survey (see Section 2.2), and collaborating with the ongoing RFP Surface Water Toxicity
Monitoring Program (SWTMP).

2.1.1 CWA Compliance (NPDES) and Operational Monitoring Data

The RFP’s annual environmental reports (EG&G, 1991a; 1992a; 1993a; 1994a) provide an
excellent overview of CWA compliance monitoring, which includes NPDES-related monitoring.
Operational monitoring program components have varied widely, relative to sample sites,
frequency and constituents analyzed. Historical operational and/or CWA-compliance data are
tabulated in Appendices C and D for Pond C-1 and Pond C-2, respectively. Many of these
resultant C-pond data have not been included in the computerized RFEDS database and thus are
available principally in hardcopy form from EG&G staff who are knowledgeable in the collection
of such data for operational purposes. In addition, it should be noted that these data in general
have not undergone rigorous quality-assurance/quality-control (QA/QC) review protocols (EG&G,
1990a; 1991c). Available historical RFEDS data are tabulated in Appendices A and B for Pond.
C-1 and Pond C-2, respectively.

2.1.2 Toxicity Testing

In June 1989, an initial biomonitoring survey using the whole-effluent-toxicity (WET) test
methodology was conducted in Pond C-2. A second survey was conducted in January 1990.
Indicator aquatic species used in this test were fathead minnows and the Ceriodaphnia dubia.
Beginning in March 1990, monthly biomonitoring surveys (April and November 1991 surveys
were not included) have been conducted by EG&G personnel in Pond C-2 and for Pond C-2
discharges (when applicable). These historical biomonitoring results for Pond C-2 (June 1989;
January 1990; monthly between March 1990 through March 1991) indicated no toxicity.
However, the October 1990 fathead lethal concentration for 50 percent of test organisms (LC,)
results for 3 RFP ponds in separate drainages were all lower than expected.

Beginning in May 1991, the RFP’s SWTMP was initiated to address the regulatory requirements
concerning potential toxicity of effluent discharges for normal and emergency RFP operating
conditions (Wolaver and Spence, 1993). This program was developed to provide biological-
quality data that meet and exceed applicable regulations and to assist in the interpretation of the
extensive data generated as part of the surface-water monitoring program. The SWTMP involves
both traditional WET-test surveys (providing an LC,,, or lethal concentration 50-percent results)
advocated by the U.S. Environmental Protection Agency (EPA) as well as the real-time Microtox
method (providing an EC,, or effective concentration 50-percent results). These alternative
methods and meanings of the LC,, and EC,, indicators are discussed by Wolaver and Spence
(1993, pp. 12-13). Routine Microtox tests were conducted for both Ponds C-1 and C-2. Monthly
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split WET tests were made as well only for Pond C-2 (Wolaver and Spence, 1993, Table 1). The
Microtox (EC,,) and WET-test (LC,,) results have been summarized in Figures 1A and 1B,
respectively. Pond C-1 indicated no toxicity during the 13-month study period. Pond C-2
showed Microtoxicity in 3 of 32 samples (9.7 percent occurrence; Figure 1A). However, it is
notable that the incoming water to the RFP indicated toxicity of 7 percent of the samples tested
using the Microtox system. The frequency of Microtoxity found in Pond C-2 was not statistically
different from that of incoming RFP water. The cause of these Microtoxicity occurrences in
Pond C-2 was unknown (Wolaver and Spence, 1993). Chemical data were available, but the
forms in which the chemicals exist and their bioavailability are unknown at this time (Baudo and
others, 1990). However, WET-test results for Pond C-2 indicated no toxicity to either fathead
minnows (Pimephales promales) or Ceriodaphnia dubia during the 14-month (May 1991 - June
1992) survey period.

In collaboration with the OUS-FSP low-flow investigations, Microtox and acute-toxicity tests
were conducted on two deep-interval bottom-sediment samples for the C-series ponds collected
during November 9-10, 1992 (Tables 2C and 2D). Details of the toxicity-related sampling
surveys and associated analyses are documented by The Seacrest Group (1992; 1993a; 1993b).
OUS-FSP-related toxicity results are summarized in Table 3. In the case of sediments, some
toxicity for both Pond C-1 and Pond C-2 was indicated in all samples, with between 80 and 96
percent of the organisms (Hyalella) surviving. This level of toxicity is judged to be low.

2.1.3 Other Sources

Two additional sources of water-quality data were useful. As part of an RFP plutonium (Pu)
study by investigators from Colorado State University (CSU), several impoundments at the RFP
were studied (Johnson and others, 1974). Water samples were taken at Pond C-1 for each of six
surveys. Up to 12 sampling sites areally distributed across this impoundment were included in
each survey. One-liter samples were composited from samples collected from the surface, one-
half depth, and full depth at a given location (Appendix E). Sample collection and processing
procedures are described in Johnson and others (1974). As a second miscellaneous data source,
approximately six months of field data were collected for Pond C-2 during the latter half of 1990.
These HydroLab measurements included readings at various depths in Pond C-2 (Appendix Table
E-1). For anticipated hydrologic-modeling inputs, C-series pond discharge volumes and
associated water-quality characteristics (Appendix F) were judged to be useful for purposes of
this Hydrologic Data Summary.

2.1.4 Recently-Collected Pond-Survey Data

The OUS FSP includ data collection for the C-series ponds, consisting of a single pond-sediment
survey at each of three locations for Ponds C-1 and C-2 and two HydroLab surveys at the deepest
point of Pond C-1 only (sufficient ancillary data were available for Pond C-2). Regarding the
Pond C-1 Hydrolab surveys, this location was designated as site SW-C1 (Figure 2A) and is
concurrent with pond-sediment sampling point SEDS10 (Table 2A). The HydroLab data were
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obtained at various depths in order to develop pond water-quality profiles. The first HydroLab
survey of Pond C-1 was conducted during November 9, 1992, by Woodward-Clyde Federal
Services, Inc. (WC), and the second Pond C-1 HydroLab survey was conducted on April 5, 1993
by Jacobs Engineering (JE). Each survey consisted of obtaining field measurements for pH,
specific conductance, water temperature, dissolved oxygen (DO) concentration, DO percent
saturation (computed), and redox potential (Appendix Table J-5). Subsequent HydroLab surveys
have been conducted on Pond C-1 (October 12, 1993, and March 21, 1994) as well as on Pond
C-2 (August 4, August 31, and October 12, 1993) (Appendix Table J-5).

2.2 POND BOTTOM SEDIMENTS
2.2.1 Historical Data

The first known field investigation of pond-sediment characterization applicable to this data-
summary report was an RFP study conducted by CSU staff on several RFP ponds, including
Pond C-1 (Johnson and others, 1974). Water and sediment samples collected from 6 surveys
conducted between May 1971 and August 1973 were analyzed foro Pu-239,240 for this study.
Detailed sediment-core sampling was conducted in April 1974 for Pond C-1. Selected results of
this study are described below (Section 3.1.2). However, it should be noted that these data in
general have not undergone rigorous QA/QC review protocols (EG&G, 1990a; 1991c; 1991e).

On May 4-5, 1992, Pond C-1 and Pond C-2 were sampled by EG&G-contractor personnel for
the purpose of characterizing bottom-sediment chemistry for-radionuclide variables, including
gross alpha, gross beta, Pu-239; U-234,-235, and -238; and Am-241. Percent solids (by dry
weight), trace metals, and organic compounds also were analyzed. Bottom sediments were
sampled near the outlet works of each pond; the top 6-in of sediment were sampled using an
Eckman-dredge sampler. Data are given in Appendix Tables E-2, E-3, and E-4. These data are
undergoing further evaluation by EG&G (Greg Wetherbee, written commun., EG&G-ER/SWD,
October 12, 1993).

2.2.2 Recently-Collected Bottom-Sediment Sample-Survey Data

The pond bottom-sediment-sample surveys consisted of a one-time sample collection during
November 9-10, 1992, at three locations in both Pond C-1 and Pond C-2 (EG&G, 1993b, Tables
2, 9, and 10). These locations were located at 5-feet from the inlet, the mid-point, and the
deepest point in each pond. The locations within Pond C-1 were designated as sites SED508,
SED509, and SEDS510, and the locations within Pond C-2 have been designated as SEDS511,
SEDS512, and SEDS512 (Tables 2A through 2D). Locations of C-series ponds relative in the
Woman Creek drainage are shown on Figure 2A.

The OUS-FSP (EG&G, 1993b, amended) specified that the top 6-inches of pond-bottom sediment
were to be analyzed for five general constituent categories (Table 2C); that is, target analyte list
(TAL) metals, radionuclides, volatile organic compounds (VOCs), various miscellaneous water-
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quality variables, and micro/acute toxicity. If the sediment-core sample length was greater than
6-inches, the sample was to be divided into 6-inch segments and the additional segments were
to be analyzed using a gamma scan (EG&G, 1993b, amended). However, no sample exceeded
this segment length.

The one-time bottom-sediment sampling survey for the C-series ponds was conducted during
November 9-10, 1992 by WC. Core samples were collected at all six sampling locations for the
VOC analyses (Table 2D). For the TAL metals, radionuclides, semi-volatiles, nitrate/nitrites, and
Microtox/acute-toxicity analyses, the sediment samples were collected using an Eckman dredge.
The sample identification numbers associated with six Pond C-1 bottom-sediment samples were
as follows: 0-6-in core, SD50014WC, SD50016WC, and SD50017WC; 6-12-in core,
SD50018WC, SD50020WC, and SD50021WC (Table 2D). For Pond C-2, the sample ID
numbers were SD50023WC through SD50025WC, all representing 0-6-in cores (Table 2D).
Sample IDs SD50013WC and SD50015WC consisted of quality-control samples associated with
sample location SED508. The available analytical results were obtained from RFEDS with a
retrieval dated August 5, 1993 (EG&G, 1993e) and January 28, 1994 (Appendix J). Based on
analyses specified in the FSP (EG&G, 1993b, amended), all laboratory data were received and
subsequently have been validated for radionuclides, TAL metals, nitrate/nitrites, and VOCs
(Appendix Tables J-1, J-2, J-3, J-4A, and J4B).

2.3  STREAM/DITCH (SID) SW AND SED SITES

2.3.1 Historical Data

Initial water-quality and bottom-sediment chemistry characterizations of selected surface-water
sites in the Woman Creek drainage basin were reported by Rockwell International (1986) as part
of the RFP RCRA Part B permit application. Beginning in 1990, a sitewide monitoring program
was implemented, which included a series of surface-water (SW) and sediment (SED) monitoring
sites within the Woman Creek drainage basin (EG&G, 1991b; 1992b). Many of these sites had
data useful for preliminary site characterization of the OUS area (USDOE, 1992a, Section 2.0 and
Appendices D and E). From this reference source, selected summaries of stream/ditch water-
quality variations are included in this Hydrologic Data Summary as Appendix G.

The most recent overview of the sitewide surface-water and sediment monitoring plan is that
provided by EG&G Rocky Flats, Inc. (1992d). Relevant data for this program for the Woman
Creek drainage are noted in following sections. However, reductions and modifications in this
sitewide monitoring program have taken place over time (EG&G, 1991b; 1991d; 1992d). In
essence, monitoring-program reductions can be summarized as follows, relative to the sitewide
program: '

. Prior to October 1991, a sitewide network was in operation involving 108 SW
sites and 38 SED sites (EG&G, 1991b). Samples were collected monthly;
however, analyses of organic constituents (priority pollutants) and sampling of
bottom sediments were to be completed on a quarterly schedule.
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. Between October 1991 and March 1992, the number of monitoring sites in the
sitewide network was reduced to 82 SW sites and 24 SED sites (EG&G, 1992d).
A quarterly sampling and analysis frequency was given for both categories of
sites.

. Beginning April 1992, the RFP-sitewide network was reduced further to 32 SW
sites (30 existing and 2 new) and 33 SED (19 existing and 14 new) sites
associated with OU5 monitoring (EG&G, 1991d; 1992b, Table 5). However, the
several OUS-related additional (new) SW and SED monitoring sites are to be
implemented only at the time of executing the FSP for the RFV/RI (EG&G, 1993b,
amended).

. The sitewide program was reduced to weekly sampling at three sites in support
of OU2 and monthly sampling surveys at one site in support of OU4 in 1993 (G.
A. Wetherbee, EG&G-ER/SWD, written commun., July 5, 1994).

2.3.2 Recently-Collected Stream/Ditch FSP-Related Data

The OUS FSP includes both surface-water and sediment sample collection from Woman Creek
and the South Interceptor Ditch (SID). The SW and SED monitoring sites used for data collected
in accordance with guidelines in TM No. 1 (EG&G, 1993b, amended) are indicated on Figure
2A and are listed in Table 2A. These samples were to be collected during two scheduled
quarterly baseflow, and two storm-event (that is, high-flow)_stream conditions. Table 2B
provides a listing of the monitoring site location codes, type of monitoring site, purpose, sampling
frequency, and equipment at the site. The 17 stream-water monitoring sites included in these
surveys are given in Tables 2A and 2B, along with the 9 stream-channel bottom-sediment

~sampling sites.

These designated monitoring sites are located in the stream thalweg along Woman Creek,
Antelope Spring Creek and the SID with the following exceptions. Monitoring sites SW50193
and SW50293 are located adjacent to Woman Creek and were added to the OUS FSP after the
November 1992 quarterly base-flow sampling survey, in order to characterize seep water before
it enters Woman Creek from the north and south sides of the stream, respectively (Figure 2A).
Monitoring site SW500 is located adjacent to the SID (Figure 2A) at the outfall of the storm
sewer system which discharges from the 400 Area into the SID. Monitoring sites IHSS209 and
SW55193 are both located on a hilltop southeast of Pond C-1 within IHSS 209. Each of these
sites constitutes a localized depression which intermittently collects rainfall and snowmelt;
samples from these were collected during March and May 1993.

~The OUS FSP specified the chemical-analytical schedule and Microtox/acute-toxicity SWTMP-

collaboration for samples collected at each monitoring site (EG&G, 1993b, Table 10); this
schedule also is given herein (Table 2C). The stream/ditch and associated bottom-sediment
samples were analyzed for five general constituent categories: radionuclides, TAL metals,
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miscellaneous water-quality variables, and VOCs, as well as for Microtox/acute toxicity.

The one-time bottom-sediment sampling survey at all nine OUS-FSP monitoring sites was
completed on November 5, 1992 by WC. These samples were processed for the required
analyses as outlined in Table 2C. Toxicity analyses were made on two samples (sites SED127
and SEDS501; an additional sample was collected at site SED506 on November 9, 1992 for
toxicity analyses only (Table 3). Some difficulty in obtaining an adequate volume of sediments
was encountered at many sampling locations, due to rocks and cobbles present in the stream
bottom. Nonetheless, adequate volumes ultimately were obtained. The sample ID numbers
associated with the 9 sediment samples collected on November 5, 1992 ranged from SD50001WC
to SD50012WC, with SD50006WC and SDS0007WC representing quality-control samples
associated with the sample from site SED507 (Appendix J). Sample ID number SD50022WC
identified the supplemental toxicity sample collected at monitoring site SED506 on November
9, 1992 (Table 2D).

Other one-time stream/ditch surface-water samples were collected at monitoring sites SW500 on
October 5, 1992, at IHSS209 on March 18, 1993, and at SW55193 on May 24, 1993 (Table 2D).
These samples were processed for laboratory analyses for the four general categories of chemical
constituents as indicated on Table 2C.

Quarterly base-flow surface-water samples were collected at 8 of the 12 monitoring sites on
November 4, 1992 by WC. During this initial base-flow survey, no samples were collected at
sites SW027 and SW507, -both located on the SID, nor at sites SW041 and SW127, both on the
south tributary of Woman Creek, due to insufficient water in the streams at the time of the
November 4, 1992, survey. The samples were processed for the required analyses as outlined
in Table 2C. The sample ID numbers associated with the 8 surface-water base-flow samples are
SW50213WC and SW50216WC through SW50224WC, with sample IDs SW50214WC and
SW50215WC constituting quality-control samples associated with the sample from site SW029.
Toxicity samples were collected during this initial base-flow survey at the following 4 monitoring
sites (Table 2D): SW040, SW033, SW034, and SW026. Sites SW027 (SID) and SW041 (south
branch of Woman Creek) were dry, and therefore, no toxxc1ty samples that were originally
scheduled could be collected during this survey.

The second quarterly base-flow surface-water samples were collected at 13 of the 14 designated
monitoring sites during the March 24, 1993 survey by JE. Also, sites SW50193 and SW50293
were added to the original 12 sites after the November 1992 sampling survey. No sample was
collected at monitoring site SW027 along the SID, due to insufficient water in the ditch at the
time of this survey. The resultant samples were processed for the specified analyses as outlined
in Table 2C. The sample ID numbers associated with the 13 stream/ditch base-flow samples are
SW50201JE, and SWS50203JE through SWS50216JE, with sample IDs SW50212JE and
SW50213JE constituting quality-control samples associated with samples from site SW040. For
the survey completed on March 24, 1993, toxicity samples were collected at the following 4
monitoring sites: SW127, SW041, SW50193, and SW50293. These all represented sites not
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included in the November 1992 sampling survey. No toxicity sample was collected from site
SW027 (SID) during either base-flow sampling survey, as originally scheduled, due to lack of
flowing water.

High-flow surface-water samples were collected at two of the 14 designated sampling sites on
March 29, 1993 (Table 2D) by JE. Both monitoring sites (SW507 and SW027) were located on
the SID (Figure 2A) were sampled. The sample ID numbers associated with these high-flow
samples were SW50217JE and SW50218JE, with SW50219JE and SW50220JE constituting
quality-control samples associated with the sample collected at site SW027. A second high-flow
surface-water sampling survey occurred on May 17, 1993, with samples collected at the same 2
sites (SW507 and SWO027), as described above. The sample ID numbers associated with these
high-flow samples are SWS50221JE, and SWS50222JE, with SW50223JE and SW50224JE
constituting quality-control samples associated with the sample from site SW027. No other
synoptic surface-water samples were collected during either of these high-flow events. A third
high-flow surface-water survey was conducted on October 18, 1993 (G. A. Wetherbee, EG&G-
ER/SWD, written commun., July 5, 1994), and a fourth surface-water survey was completed on
April 25, 1994 (G. A. Wetherbee, EG&G-ER/SWD, written communs., May 17, June 14, and
July 13, 1994). For these two most recent high-flow surveys, samples were collected at seven
sites (sites SW107, SW127, SW506, SW034, SW501, SW029, and SW026; Figure 2A and Table
2D), and all analytical results have been compiled (Appendix Tables J-1A, J-2A, J-3A, J-4AA,
and J-4BB).

The available analytical results were obtained from RFEDS in retrievals dated August 5, 1993
(EG&G, 1993e), January 28, 1994, and July 29, 1994 (Appendix J). Based on the analyses
specified in the OUS FSP, all laboratory data were received and have been validated for the four
general categories of chemical constituents (radionuclides, TAL metals, miscellaneous water-
-quality variables, -and VOCs); results are provided in Appendix Tables J-1 through J-4,
respectively. For surface-water sites, the TAL metals include a total of 29 chemical constituents:
24 trace metals, 4 major cations (calcium, magnesium, potassium, and sodium), and silicon; for
sediment sites, the TAL metals include 28 chemical constituents: the above less silicon (Appendix
Table J-2). The miscellaneous water-quality variables include major anions (bicarbonate,
carbonate, sulfate, and chloride), fluoride, nitrite-plus-nitrate nitrogen, (total) dissolved solids,
total suspended solids, and dissolved and total organic carbon, and infrequent other analyses
(cyanide, oil and grease, orthophosphate, and sulfide) (Appendix Table J-3). Relevant aspects
of the QUS-FSP surface-water sample analyses are provided on Table 2D.

In collaboration with the OUS-FSP surface-water investigations, Microtox and acute-toxicity tests

were conducted on samples collected at 14 surface-water sites and at three non-pond sediment .
sites (Tables 2C and 2D). Details of the sampling surveys and associated analyses are

documented by The Seacrest Group (1992; 1993a; 1993b; 1994). Microtox/acute toxicity test

results have been provided in these referenced reports and are summarized in Table 3.
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24  OTHER POND/STREAM-HYDROLOGY CONSIDERATIONS

Other pond/stream-hydrology considerations relevant to the data assessment, modeling, and risk .

assessment aspects of OUS include: (1) the morphology of Pond C-1 and Pond C-2; (2)
water/sediment interactions in hillslope, stream channel, and pond areas; (3) artificial water
controls; (4) biology/limnology of streams and ponds; and (5) a water balance of the system
including pond discharges, streamflows, and gains from and losses to the alluvial aquifer. Each
of these five considerations is defined below relative to the data sources.

2.4.1 Pond Morphology

Pond C-1 is an on-channel pond built in 1955 to provide temporary holding and to provide
monitoring of Woman Creek waters and waters discharged from former Ponds 6, 7, and 8
(USDOE, 1992d). Ponds 6, 7 and 8 no longer exist and have never received an alpha-numeric
designation. These ponds were located adjacent to Woman Creek and received water treatment
plant backwash (Pond 6), steam condensate from Building 881 cooling towers and perhaps
sewage lift station overflows (Pond 7), and Building 881 cooling tower overflow/blowdown
(Pond 8). Pond 8 included two ponds: 8-North and 8-South. Because Pond C-1 historically had
received waters from Ponds 6, 7 and 8, all potential contaminants in these former ponds were
also conveyed into Pond C-1 and hence to reaches of Woman Creek downstream from Pond C-1.
Additionally, Ponds 6, 7, and 8 have been designated as part of OU16 and hence are not
designated as part of OUS, although they are located physically in the OUS area.

Pond C-2 was built in 1979 to store runoff collected by the South Interceptor Ditch (SID) from
the south side of the RFP. Pond C-2 has been impacted by several release occurrences since its
construction (USDOE, 1992d).

The morphology of both Ponds C-1 and C-2, since their construction, has been related to
sediment accumulations which have reduced their storage capacity (USDOE, 1992c, Appendix
4). Pond C-1 had an estimated storage capacity at the spillway/outlet crest of approximately 6.1
acre-feet at the time of construction. By 1992, this spillway/outlet-crest storage capacity had
decreased to approximately 5.2 acre-feet, or a volume reduction of approximately 15 percent
(EG&G, 1992a). Minor impacts on pond morphology (primarily affecting Pond-C-1, but perhaps
also Pond C-2 for larger storms) also could occur if development takes place in the Coal Creek
basin and irrigation water continues to discharge into Woman Creek from the Kinnear and Smart
2 Ditches. This would mean that additional sediment might enter either of these ponds. At the
time of construction, Pond C-2 had a principal-spillway storage capacity of approximately 71
acre-feet. By 1992, this capacity had decreased to 70 acre-feet, or a reduction of approximately
1 percent (EG&G, 1992a). The relatively small storage reduction in Pond C-2 appears
reasonable, because the pond is off-channel and only 14 years old. It is anticipated that this
morphology will continue into the future, especially if additional development takes place on site
or in the upper Woman Creek drainage basin. The surface-water contaminant modeling (EG&G,
1993b, Section 4.2.2) uses the most recent elevation-capacity curves for Ponds C-1 and C-2.

OUS Phass-! RFVRI Hydrologic Data Summary FINAL
Compilatics ed A of Hydraatic, Water-Quality, Dese: Aogmst 12, 1994
and Bosiom-Sedimeat Chawiswry Do 10 Revisioa: 0




2.4.2 Water/Sediment Interactions

Water/sediment interactions occur as precipitation and runoff erode surface soils, as water flows
in open channels, streams, and within ponds. These processes will be modeled, to the extent
possible, using the Hydrologic Simulation Program - Fortran (HSPF) model for assessing the
surface-water contaminant impacts (Section 4.2.2 in TM No. 1 (EG&G, 1993b, amended)). This
model, however, cannot realistically depict the water/sediment physical/chemical/biological
interactions in the ponds. These processes are very complex and cannot be represented in all
aspects by any state-of-the-art model. However, model calibration may be able to take into
account some effects of these complex interactions, based upon fitting the model outputs to pond
discharge water-quality data. Potential release of contaminants from sediments can be deduced
from the bottom sediment-quality data available for both Woman Creek and the C-series ponds
(see Section 3.1.2 below).

2.4.3 Aurtificial Controls

The Woman Creek drainage basin has several artificial water controls. These include the SID
which intercepts runoff and routes this runoff to Pond C-2. This runoff would normally flow into

- Woman Creek or would percolate into the underlying subsurface materials of the basin . Ponds

C-1 and C-2 themselves are artificial water-control structures which temporarily store water and,
in the case of Pond C-2, may export water from the Woman Creek basin to the Walnut Creek
basin. The Woman Creek diversion dam routes all Woman Creek flows less than about the 100-
year flood peak, around Pond C-2 (Figure 1). Irrigation inputs to Woman Creek from the
Kinnear Ditch and Smart 2 Ditch are artificial water controls which divert water from the Coal
Creek basin into the Woman Creek basin (ASI, 1990). The 881 Hillside French drain also may

be classified as an artificial water control which changes the groundwater flow from the 881
" Hillside to Woman Creek. '

244 Biology/Limnology

Biological data on the C-series ponds are not available and limnological data are limited to
Hydrolab surveys and toxicity results (Wolaver and Spence, 1993). Also, with few exceptions,
basic water-quality and sediment-quality data for the C-series ponds generally do not include a
full suite of nutrient (nitrogen and phosphorus) species. Exceptions involve the availability of
nitrate data for Pond C-2 for CWA compliance monitoring (daily during discharge) and monthly
data for N and P indicator species for DOE Order 5400.1 C-Pond characterization (Table 1).
Therefore, little can be deduced about plankton populations through modelling until biological
data are available to compare with the modeling results. Biological data in Woman Creek and
in the C-ponds, in terms of identification of aquatic species (plankton, periphyton in ponds, fish,
benthic invertebrates) and associated population inventories, are expected to be available as part
of recently-completed OU1 field investigations (USDOE, 1992e).
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2.4.5 Surface-Water/Ground-Water Interactions

Water balances have been done for Pond C-1 and Pond C-2 by EG&G. These water-balance
estimates have not been published but are available through EG&G-ER/SWD. Stream-reach
gain/loss studies along Woman Creek, Mower Ditch, and selected tributaries, have been done by
Colorado State University (Fedors and Wamer, 1993), and interim study results are discussed in
Section 4.1 of TM No. 1 (EG&G, 1993b, as amended). In addition, EG&G has continued the
gain/loss measurements since December 1991. In March 1993, ASI installed 36 well points
along Woman Creek, as described in TM No. 1 (EG&G, 1993b, amended; Section 5.2 and Figure
7). The locations of these well points are shown on Figure 2C. These well points are made of
3/8-in diameter plastic tubing, the bottom 2- to 3-ft of which are perforated. The well points are
sand packed to within approximately 1-ft of the ground surface and bentonite sealed. A concrete
pad surrounds the well point at the ground surface. Water-level measurements are made in the
well points using a differential manometer. Measurements of water levels in the well points were
made monthly between March 1993 and February 1994.

These 36 shallow well points are used to identify gaining and losing reaches of Woman Creek
based upon the head difference in the shallow ground-water and the water-surface elevations in
Woman Creek adjacent to the well point (Figure 2D). Streamflow gain/loss measurements are
made by EG&G concurrently with the monthly well-point water-level measurements made by
ASI. These data will help to calibrate both the groundwater and surface-water models for OUS5
and to provide as assessment of the potential for contaminants to move between the shallow
ground-water and surface-water systems. . Results of..the .well-point and EG&G gain/loss
measurements are presented in Appendix H. These ground-water/surface-watcr interaction data
are assessed in Section 3.3.

2.5 SURFACE-WATER MODEL-APPLICATION DATA

For the HSPF surface-water modeling application within the Woman Creek watershed, data for
several hydrological variables are needed, as outlined in the following subsections.

2.5.1 Climatological Data
The following climatological data are needed for the HSPF modeling application:

Hourly precipitation data

Hourly maximum and minimum air-temperature data
Hourly maximum and minimum dewpoint-temperature data
Hourly wind-speed data,

Hourly solar radiation data, and

Hourly evaporation data.

For this modeling-application use, these specified daily records for the period from July 1989
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through April 1994 have been compiled into daily values for presentation in this Hydrologic Data
Summary (Appendix I). All data with the exception of the evaporation rate was recorded at the
RFP west buffer-zone meteorological station (referred to as the W. MetSta). The basic data
were recorded in 15-minute increments using an automated meteorological recording system.
This system consists of individual recording devices which relay the observed data to a data
logger which has a one-way telemetry link to a computer database located on the RFP site. The
five climatological variables were listed as one line of comma-delimited data for each 15-minute
time period. Diskettes of these basic data were provided to ASI for use in the HSPF computer
model. The format of these data was then manipulated in order to create a separate time-series
for each of the variables.

The precipitation basic data were recorded as total accumulated depth in inches over a 15-minute
interval. These data were aggregated by ASI into a one-hour interval time series for use as input
into the HSPF computer program. These data were then plotted in order to check for missing
and out-of-range values. Missing data were manually added based on the data available from the
tables of daily precipitation values obtained from the W. MetSta for the NPDES Stormwater
Discharge Permit Application report (ASI, 1993). The hourly values have been further
aggregated to daily values and tables have been generated for the daily precipitation values
(Tables I-1A through I-1E).

The air-temperature basic data were recorded as the mean temperature in degrees celsius over
each 15-minute interval. These data were converted to degrees fahrenheit and aggregated by ASI
~into a mean one-hour interval time series for use as input into.the HSPF computer program.
. These data were then plotted in order to check for missing and out-of-range values. Missing data
were manually inserted by copying data from an adjacent day and corresponding time period.
Out-of-range data were determined to be air temperatures which are higher than 122 degrees
fahrenheit or less than minus 58 degrees fahrenheit. No out-of-range data were found. All
adjusted data were checked for reasonableness. The mean-hourly values were aggregated to
maximum and minimum daily values and tables were generated showing daily maximum and
minimum air temperatures (Tables I-2A through I-2E and I-3A through I-3E, respectively).

The dew-point temperature basic data were recorded as the average dew point temperature in
-degrees celsius over each 15-minute interval. These data were converted to degrees fahrenheit
and aggregated into a mean one-hour interval time series for use as input into the HSPF computer
program. These data were then plotted in order to check for missing and out-of-range values.
Missing data were manually inserted by copying data from an adjacent day and corresponding
time period. Out-of-range data were determined to be dew point temperatures which are higher
than the corresponding air temperature or less than minus 58 degrees fahrenheit. These values
were edited to be equal or slightly less than the air temperature. All adjusted data were checked
for reasonableness. The mean-hourly values have been further aggregated to maximum and
minimum daily values and tables have been generated showing daily maximum and minimum
dew-point temperatures (Tables [-4A through I-4E and I-5A through I-5E, respectively).
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The wind-speed basic data were recorded as the average horizontal wind speed in meters per
second over each 15-minute interval. These data were converted to miles per hour (mph) and
aggregated into a mean one-hour interval time series for use as input into the HSPF computer
program. These data then were plotted in order to check for missing and out-of-range values.
Missing data were manually inserted by copying data from an adjacent day and cormresponding
time period. Out-of-range data were determined to be mean one-hour wind speeds which are
higher than 75 mph. No out-of-range data were found. All adjusted data were checked for
reasonableness. The mean-hourly values were further aggregated to mean-daily values and tables
were generated showing mean-daily wind speeds (Tables I-6A through I-6E).

The solar-radiation basic data were recorded as the average solar radiation in watts per square
meter over each 15-minute interval. These data were converted to langley’s per hour and
aggregated into a mean one-hour interval time series for use as input into the HSPF computer
program. These data were then plotted in order to check for missing and out-of-range values.
Missing data were manually inserted by copying data from an adjacent day and corresponding
time period. Out-of-range data were determined to be a mean one-hour solar radiation rate which
is higher than 1000 watts per hour. The out-of-range data were examined, found to be
reasonable, and left unchanged. All adjusted data were checked for reasonableness. The mean-
hourly values were aggregated to mean-daily values and tables were generated showing mean-
daily solar-radiation rates (Tables I-7A through I-7E).

The mean-monthly evaporation-rate data were calculated by Andis Berzins (EG&G-ER/SWD,
pers. commun., August 20, 1993), based on observed data from the Great Western Reservoir
located approximately 1-mile northeast of the Woman Creek drainage basin. These data were
provided to ASI in inches per hour for each one-month interval between October 1991 and
September 1992. These mean-monthly values were disaggregated into mean-hourly evaporation
rates for use in the HSPF computer program. Summary tables have been generated showing
mean-daily evaporation rates (Tables I-8A through I-8E). Potential evapotranspiration (PET)
values were computed, using air and dew-point temperature, solar radiation, and wind speed.
This information was generated as a part of the HSPF model application but is not tabulated for
this Hydrologic Data Summary.

The various forms of climatological data were converted into inputs for the HSPF model using
ANNIE, an interactive computer program written in Fortran and designed for portability to
mainframe computers, minicomputers, and microcomputers (Lumb and others, 1989). ANNIE
helps users interactively store, retrieve, list, plot, check, and update spatial, parametric, and time-
series data for hydrologic models and analyses.

2.5.2 Soils Data

No soils data for the OUS5 area have been obtained as yet for potential use in the HSPF computer
model; however, some information on soil grain-size and soil temperature in the OUS area is
available. Its applicability to the Woman Creek modeling analyses remains to be determined.
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2.5.3 Surface-Water Quantity/Quality Data

Applicable surface-water quantity data (streamflow hydrographs) have been obtained at two
downstream Woman Creek basin streamflow sites (GS01 and GS02), where flows discharge from
the RFP to the east adjacent to Indiana Street. These hydrographs are for the period July 1991

through September 1993 and were obtained as mean-daily flow rates at gaging-station GSO1, .

located at the Woman Creek crossing with Indiana Street, and at gaging-station GS02, located
at the Mower Ditch crossing with Indiana Street. The daily streamflow data for gaging-station
GSO02 for the period from July 1991 through September 1993 are given in Appendix Tables I-9A
through I-9C. These surface-water quantity data, in additional to comparable data for sites GSO0S,
GS06, GS07, and GS17 (see Figure 1A), constitute the observed basin conditions that are to be

simulated by the calibrated HSPF computer model. Streamflow data for site GS02 as well as for

the more recently acquired flows for sites GS0S5, GS06, GS07, and GS17, are contained in the
HSPF Water Data Management (WDM) file and have not been tabulated for this Hydrologic Data
Summary.

The hydrographs were plotted and the high-flow time periods were correlated with precipitation
events and recorded irrigation ditch flows. Some discrepancies have been noted, particularly with
the flow rates recorded at gaging-station sites GSO1 and GS02. However, these data have been
revised, based upon new rating curves. The resultant GSO1 and GS02 streamflows have been
combined and are contained in the HSPF-WDM file and have not been tabulated for this
Hydrologic Data Summary.

Historical and recent surface-water and sediment quality data were obtained for the sampling
locations along Woman Creek, the SID, Pond C-1, and Pond C-2 as described in Sections 2.3
and 2.4 and as provided in Appendix F. These observed data values will be used to calibrate the
HSPF computer model (EG&G, 1993c).

2.6 GROUNDWATER MODEL-APPLICATION DATA

Data applicable to groundwater modeling consist of both historical data and recent data collected
during OUS RFI/RI Phase-I field activities. Water-related data useful for MODFLOW ground-
water modeling (EG&G, 1993c¢) include water levels and groundwater sampling data for wells
and wellpoints and ground-water data from Hydropunch samples.

2.6.1 Historical Groundwater-Quality and Water-Level Data

Prior to the OUS Phase-I RFI/RI field investigations, a total of 64 alluvial and bedrock wells
existed in the vicinity of the Woman Creek drainage. These wells are of interest to the planned
OUS5 groundwater modeling (EG&G, 1993c). Of the 64 pre-Phase-I wells, 63 are listed as part
of Groundwater Protection and Monitoring Program Plan (EG&G, 1991g; also see USDOE,
1992a, Table 2-1). Quarterly groundwater sampling and water-level data have been collected
from 53 of the 63 alluvial and bedrock wells in the vicinity of OQUS. Of these 53 wells, 38 are
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CERCLA wells which are RFI/RI characterization wells, 12 are Background wells, two are
RCRA wells which are used to monitor the shallow, unconfined aquifer, one is a Boundary well
located downgradient of RFP, and one is a Characterization well which is used to monitor
confined aquifer ground water within the OU. Of the ten remaining OUS5-related wells included
in the Groundwater Protection and Management Program Plan (EG&G, 1991g), seven are
Character wells, with water levels only recorded monthly. In 1991, an alluvial well 38591 was
installed as part of OU1 RFI/RI activities; this well is being sampled quarterly for ground-water
quality and water levels. The locations of these wells are given on Figure 2B and most are
described in USDOE (1992a, Table 2-1). This referenced table includes information on well
type, screened interval, formation of completion, and total depth.

Water-level data for the OUS area indicate a thin, unconfined alluvial aquifer, with both
seasonally and short-term changes in water levels. Available water-level data for 37 OUS wells
are summarized in Appendix Table H-1, and resultant time-series hydrographs are given in
Appendix Figures H-1 through H-37. Selected historical groundwater quality data are presented
in Appendix Tables K-2A through K-2D; these are based upon data compiled in the OUS Phase-1
RFI/RI Work-Plan (USDOE, 1992a).

2.6.2 OUS Phase-I RFI/RI Groundwater-Quality and Water-Level Data

OUS-related groundwater monitoring sites are tabulated in Appendix Table K-8. In late 1992 and
1993, twelve alluvial monitoring wells were installed as part of the OUS Phase-1 RFI/RI field
investigations-and are being monitored quarterly for ground-water quality and water levels. Three
0.5"-diameter mini-wells (wells 60993, 61093, and 63193) were installed in IHSS 115 as water-
level observation wells in the landfill area, one wellpoint (well 60893) was installed in THSS 115
within a soil-gas anomaly in the landfill area to serve as a water-level observation point, and ten
wellpoints (wells 59893-60793) were installed for one-time sampling in an east-west line just
below the landfill to serve as screening wells for the detection of groundwater contamination.
Also, 36 alluvial wellpoints (wells 51293-54793) were installed for water-level observations along
Woman Creek as part of the field investigations for assessing surface-water/groundwater
interactions (Figure 1C and Appendix Table H-2). Four wellpoints (62593-62893) were installed
at seeps and springs for an OUS5-unrelated seep-spring study. These wellpoints were sampled
once as part of the OQUS RFI/RI. In addition, nine 0.5"-diameter mini-wells were installed as part
of the aquifer-testing task to serve as observation wells during testing; however, none of these
wells is being monitored for groundwater quality or water levels.

Hydropunch data were collected from selected drilled boreholes as part of the OUS Phase-I
RFI/RI field investigations. These constituted one-time samples collected during drilling which
occurred between March and June 1993. Borehole sampling locations have been identified in
TM No. 15 (EG&G, 1994b, Volume 1, Figure 3.1.2.2-1). In Appendix Table K-8, location
descriptions for 74 boreholes and 15 monitoring wells drilled in OUS are delineated; resultant
water-quality analyses are included in TM No. 15 (EG&G, 1994b, Volume 2, Appendix B).
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Locations of selected wells, wellpoints and mini-wells are shown in Figures 2B and 2C; other
OUS5-related borehole and CPT locations are given in EG&G (1994b, Figure 3.1.2.2-1). QUS-
related well descriptions, including information on well type, screened interval, formation of
completion, total depth and purpose of the well, borehole, or wellpoint, are included in Appendix
Table K-8. Groundwater quality data collected at selected OU5-related monitoring sites as a part
of RFI/RI field investigations are given in Appendix Tables K-3 through K-7 (modified from
EG&G, 1994b).

3.0 DATA ASSESSMENT

The primary purpose of this section is to document results of a preliminary assessment of the
various available C-series pond data sources (both water-quality and bottom-sediment aspects).
Secondarily, readily available results of SW and SED site data for the Woman Creek watershed
and the South Interceptor Ditch (SID), FSP-related data collected principally for the surface-water
modeling applications, groundwater data, and surface-water/groundwater interactions are
discussed. The intent of this evaluation is to assess whether information obtained from the
existing data is sufficient, given the scope and intent of the OUS Phase-I RFI/RI site
characterization. In cases where existing historical data have provided sufficient information,
additional data needs can be limited to the particular modeling or characterization applications
to provide efficient and cost-effective continuing data collection for OUS activities. The data
qualification regarding general lack of or variability in rigorous QA/QC protocols should be kept
in mind in evaluating the indicated data-assessment results reported herein.

3.1  C-SERIES POND DATA

An assessment was made of the various C-Pond data sources outlined previously (Sections 2.1
and 2.2). Results of the Pond C-2 toxicity testing were mentioned in Section 2.1.3. Detailed
information and data, summarized in Table 1, are not available at this time. However, further
evaluation of existing toxicity data and continuing biological-toxicity monitoring will be available
for future OUS RFI/RI site-characterization.

3.1.1 Water-Quality Characteristics

Various data time-series plots and statistical summaries of the basic data were made to evaluate
available data for both Pond C-1 and Pond C-2. Results of this evaluation are discussed in the
following paragraphs.

Pond C-1.--The Pond C-1 water-quality characterization is based upon the analysis of the data
provided in Appendices A, C, E, and F. From these basic data, 2 sets of water-quality time-
series plots have been generated (Figures 3 and 4) and associated statistical summaries are given
in Tables 4A and 5. Only five VOAs (priority pollutants) were found above detection limits in
Pond C-1 (Table 4B). Radionuclide-indicator values (gross-alpha and gross-beta activities) are
available for an 18-month period (Figures 4A and 4B), and relatively high and low activities
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occurred randomly over this period. Results of the basic statistics for the radionuclide analyses
from the two data sources are comparable for the RFEDS data (Table 4) and the operational data
(Table 5). For specific radionuclides (Pu-239/240, Pu-238, U-233/234, U-238, and Am-241),
several analyses of relatively high activities in Pond C-1 have occurred (Figures 4C through 4G),
except in the case of U-238; however, these few peak activities appear to have occurred randomly
over the period of record plotted. In the case of trace metals and major cations, greater sample
coverage was obtained from RFEDS (up to 7 analyses, see Table 4A and Appendix Table A-3).
RFEDS samples included in the operational data set were fewer (5 quarterly samples with
identification of dissolved or total concentrations not provided, see Table 5 and Appendix Table
C-3). In this latter case, additional operational (routine) data on trace metals, major cations,
indicator radionuclides (gross alpha and gross beta), tritium, and other miscellaneous variables
are available which have not been entered into computer files (Leslie Dunstan, EG&G-ER/SWD,
pers. commun., July 17, 1992).

The RFP plutonium study by CSU (Johnson and others, 1974, Table 20) which included Pond
C-1 surveys was useful because of the areal sample coverage for each of 6 sampling surveys.
These results are included in Appendix Section E. In general, no consistent pattern of Pu-activity
variability was demonstrated by the survey data. It was judged that the observed random pattern

of resultant concentrations shown areally over this impoundment could apply as well for other -

chemical constituents (water-quality variables) of concern.

Pond C-2.--In a similar manner, the Pond C-2 water-quality characterization is supported by the
data provided in Appendices B, D, E, and F. From these.basic data, 3 sets of water-quality time-
series plots have been generated (sets of Figures 5, 6 and 7) and associated statistical summaries
are given in Tables 6A and 7. A summary of priority pollutants found above detection limits in
Pond C-2 is given in Table 6B. About three years of Pond C-2 field-measurement records are
stored in EG&G’s RFEDS (Figures 5A through SE).

Specific-conductance values in Pond C-2 shifted abruptly between 1989 and 1990 (Figure 4B).
Pond water temperatures exhibit distinct seasonal variation, as would be expected (Figures 5C
and 6H); however, no seasonal pattern of dissolved-oxygen concentrations were apparent (Figure
5D and 6H). The corresponding HydroLab field data for the latter half of 1990 (Figures 7A
through 7C) in general followed the time patterns and were at levels exhibited in the RFEDS
field data, with the exception of alkalinity, which increases abruptly for two brief penods in late-
July/early- August and mid-November 1990 (Figure 7C).

Radionuclide-activities in Pond C-2 are depicted in Figures SF through 5SM (RFEDS data) and
Figures 6A and 6G (CWA compliance data). For the indicator radionuclides gross alpha and
gross beta, similar ranges of activities are shown, and variability with time appears random.
Time-series plots for Pu-239/240, U-233/234, U-235, U-238, Am-241, and tritium (H’) activities
are shown in Figures SF and SI through SM for the RFEDS data and in Figure 6A for the CWA
compliance data. Direct comparisons between CW A and RFEDS data are somewhat cumbersome
because of differing data-collection time periods (longer period of record for the CWA
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compliance data compared to the RFEDS data) and lack of specification of total versus dissolved
activities in the case of the CWA compliance data (they appear all to apply to total activities).
Anomalously high Pu-239/240 and Am-241 activities were noted for a single Pond C-2 sample
(April 11, 1989; 0.851 pCi/L Pu-239/240 and 0.511 pCi/L Am-241; Figure 5A). Activities for
uranium species were relatively low during 1989 in Pond C-2 (Figure 5A). Otherwise, time
variations for radionuclides appear random. Statistical summaries for Pond C-2 radionuclides are
included in Tables 6A and 7, for comparison between the two data sources.

Time-series plots using available CWA compliance data are given in Figures SI and 5J for nitrate,
hardness, suspended solids, dissolved solids, and nonvolatile solids concentrations. Similar time
patterns are noted between dissolved solids and hardness concentrations, as might be expected,
given the interrelationship between these two variables. These patterns also are similar to those
for calcium and magnesium concentrations (Figures 5B and SD, respectively), which make up
the hardness values.

Time-series plots for numerous trace-metals and other major cations (potassium and sodium) are
given in Figures 5B, 5C, SE, and SF. A few anomalously high or low concentrations occur in
several cases; however, these appear to be random regarding time of occurrence and variables
exhibiting such concentrations. Again, statistical summaries including these variables are given
in Tables 6A and 7 for the RFEDS data and CWA compliance data, respectively. Atrazine was
the most frequently found priority pollutant above detection limit in Pond C-2 (Table 6B). Other
priority pollutants found above detection limits more than once during the sampling included
methylene chloride, acetone, toluene, and total xylenes (Table 6B).

For the C-series ponds, average trace-metal and major-cation concentrations derived from
different data sources were ‘compared (Table 8: adapted from Appendix Tables G-1 and G-2;

“Tables 4 through 7). These average concentrations generally were consistent with each other.

Notable exceptions involved some total trace-metals concentrations (aluminum, iron, and
manganese are good examples), where sample sizes and detection limits may well have affected
the average concentrations for a given data source. In case of the operational and CWA-
compliance trace-metals data, reported detection limits were quite different from the other two
sources, so that data-source comparisons for most trace metals are of limited value. In the case
of trace metals, anomalously high average dissolved beryllium and dissolved lead concentrations
were noted (Appendix Table G-1 and Table 4A, respectively). Dissolved and total lithium and
molybdenum concentrations were nearly an order-of-magnitude greater in Pond C-2 then in Pond
C-1, based upon the average lower-detection data available from RFEDS (Tables 6A versus 4A).
Otherwise, trace-metals concentrations for the C-series ponds were comparable. For selected
trace metals (most notably, aluminum, cesium, and manganese), average concentrations in the C-
series ponds were substantially higher than Woman Creek FSP-generated concentrations (Table
8). Regarding major cations, average calcium concentrations were lower and average magnesium,
potassium, and sodium concentrations were higher in Pond C-2 compared to Pond C-1 (Table 8).
As would be expected, major-ion concentrations in Pond C-1 were comparable to Woman Creek
average concentrations; however, a slight increase in average sodium concentrations were noted

OUS Phase-I RFVRI Hydrologic Data Summary FINAL
Compilation 104 A of Hydraulic, Waser-Quality, Date: Aogust 12, 1994
and Botiom-Sedimeot Chemisy Das 19 Revision: 0



for Pond C-1 compared to Woman Creek.
3.1.2 Bottom-Sediment Chemistry

Up to 22 sampling sites were used in the CSU study of Pu concentrations in sediments of Pond
C-1 (Johnson and others, 1974). Results of six surveys are depicted by areal data patterns
(Appendix Section E-4, Figures 45 through 50). Relatively higher Pu activities were apparent
towards the eastern (deeper) part of the impoundment for several surveys; the highest Pu activity
(79 pCi/g) noted for the July 16, 1971 survey was an order of magnitude greater than most of
the areal sediment-survey results. The time series of average sediment and water Pu activities
showed no distinct seasonal pattern nor any longer-term trend over that period.

3.2 STREAM/DITCH SURFACE-WATER AND SEDIMENT DATA

A source of initial basinwide characterization data at several surface-water locations in the
Woman Creek drainage basin is given in Rockwell International (1986). The OUS Phase-I
RFI/RI Work Plan (USDOE, 1992a) contains two appendices (D and E) statistically summarizing
data on sediment chemistry and water-quality characteristics. This latter data-summary source
was the primary means of evaluating adequacy of the existing data for surface-water site
characterization. However, consideration was given to the most recently proposed changes in the
RFP sitewide surface-water monitoring program (EG&G, 1992a). Selected resuits of the USDOE
(1991a) surface-water (SW-) and sediment (SED-)site historical data compilations are given in
. a series of Appendix G tables. Selected comparisons are made between these historical data and
results of the OUS-FSP stream/ditch field investigations. However, it should be recognized that
some old monitoring sites have been discontinued and that new monitoring sites have been added.

In scanning Appendix Tables G-1 and G-2 from left to right, upstream-to-downstream reach
variations can be observed for average trace-metal and major-cation concentrations, based upon
historical monitoring-site . RFEDS data. compiled by USDOE (1992a). Sample sizes for
computing these concentrations vary widely, ranging from 4 up to 18 analyses for a given
constituent. Noteworthy observations are as follows:

. Total trace-metal concentrations almost always are greater than dissolved trace-
metal concentrations; exceptions to this were observed for beryllium, lithium,
mercury, nickel, and strontium (some detection-limit effects should be considered).

. Some greater upstream-to-downstream reach variations were noted in the cases of
aluminum, antimony (judged to be caused by anomalous data value(s)), iron, and
lithium.

d Average concentrations of several trace metals in Pond water appeared greater

might otherwise be expected from inflowing stream concentrations; these include:
cesium (total), cobalt, manganese, strontium, vanadium, and zinc.

. Gradational increases or decreases in average concentrations were not apparent
from the stream-reach profile data summarized in Appendix Tables G-1 and G-2.
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J For detectible organic constituent concentrations (Appendix Table G-3), the
relatively greater occurrences of methylene chloride, 2-butanone, and possibly
atrazine appear consistent with other comparable summaries for the RFP.

. Regarding detectible sediment-sample organic-constituents, those identified in
Appendix Table G-4 for OUS5-related SED sites have yet to be compared with
RFP-background or other similar assessments.

In comparing historical RFEDS data (Appendix Tables G-1 and G-2) with the more recent OUS5-
FSP-generated data (see Appendix J, Figures 8A through 8M, 9A through 9M, and 10A through
10J, and Tables 9A and 9B), the following observations were noted (also see Table 8):

. In many cases, especially radionuclides, concentrations/activities of dissolved
constituents were higher than concentrations/activities of total constituents. The
reverse pattern (that is, total concentrations/activities higher than dissolved
concentrations/activities) would be expected. Trace-metal concentrations were
often near detection limits, which may contribute to this anomaly.

. OUS-FSP trace-metals concentrations” frequently are low compared to earlier
RFEDS data; however, in many cases, this comparative observation may be

~ attributable to generally lower analytical detections limits applicable to the more
recent data.

. In general, the concentrations of both surface-water and bottom-sediment
constituents were below Background Upper Tolerance Limits (EG&G, 1993d) for

- similar media at the RFP.

Woman Creek stream-reach profiles for selected water-quality constituents are plotted from
upstream (RFP West Boundary) to downstream (below Pond C-2) as shown on Figures 8, 9, and
10 for the low-flow surveys performed on November 4, 1992 and March 24, 1993. Similar
stream-reach profiles are given on Figures 11, 12, and 13 for the high-flow surveys performed
on October 17, 1993 and April 25, 1994. The primary intent of these stream-reach water-quality
profiles was to attempt to delineate cause-and-effect relationships between water quality and
IHSS locations within OUS. Flows associated with samples are included with resultant
_constituent concentrations (Table 10A for low-flow surveys and Table 10B for high-flow
surveys). The locations of selected IHSS and tributary inflow locations on Woman Creek
downstream from the RFP West Boundary are indicated at the top of each stream-reach profile
for reference. Activity/concentration stream-reach profiles are shown along with load
(activity/concentration multiplied by streamflow) profiles. Based upon the streamflows included
in Tables 10A and 10B, loadings at a given monitoring site can be computed for any given
chemical constituent. Loads for nonradioactive constituents were calculated as pounds per day
(Ib/d) by multiplying the concentration times the streamflow times an appropriate conversion
factor. Loads of radioactive constituents also were calculated as 1b/d by first converting the
activity to specific activity (CEP, 1992) and then multiplying the specific activity times the
streamflow times an appropriate conversion factor.
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Radiological Constituents.--Selected radionuclide (gross-alpha, gross-beta, Pu-239/240, U-
233/234, U-238, Am-241, Ce-137, and Sr-89/90) activities (total and dissolved) are plotted on
Figures 8A through 8I for the November 4, 1992 low-flow survey along with the Background
Upper Tolerance Limits (EG&G, 1993d) for each constituent. Analysis of these stream-reach
water-quality profiles indicates that, although both total and dissolved concentrations generally
increase downstream in Woman Creek, none of the activities is greater than the Background
Upper Tolerance Limits (EG&G, 1993d).

During the low-flow sampling survey during November 4, 1992, radionuclide activities in Woman
Creek generally increased downstream from the RFP West Boundary (SW107) to just
downstream from the Woman Creek bypass of Pond C-2 (SW026). The exception to this general
condition was for dissolved Sr-89/90 activities which tended to decrease in the downstream
direction (Figure 8I1). As Woman Creek flowed through areas which could be influenced by
IHSSs 133.1 through 133.6 and the Old Landfill (IHSS 115), radionuclide activities for both total
and dissolved species generally increased from the RFP West boundary to confluence with
Antelope Spring Creek. This pattern of increases in activities may indicate that these IHSSs are
contributing small quantities of contaminants to Woman Creek. Because the activities are all less
than the Background Upper Tolerance Limits for both total and dissolved activities for all
radionuclide constituents, and because the activity values are near detection limits, the impacts
of these IHSSs appear to be small.

Except for gross-beta, total U-233/234, total and dissolved U-235, total U-238, total Am-241, and
dissolved Sr-89/90 activities for the low-flow survey during the November 4, 1992, radionuclide
activities decreased in Woman Creek downstream from its confluence with Antelope Spring
Creek, indicating that Antelope Spring Creek was a source of dilution water for radionuclides.
In addition, total gross-alpha, total and dissolved Pu-239/240, dissolved U-233/234, total and
dissolved Am-241, dissolved Ce-137, and dissolved Sr-89/90 activities increased between SW501
(upstream from Pond C-1) and SW029 (downstream from Pond C-1), indicating that Pond C-1
is a net contributor to Woman Creek .of plutonium and its decay products. This pattern is
consistent with historical data of Pond C-1 sediments indicating elevated activities of plutonium
reported by Johnson and others (1974).

Radionuclide loads for the low-flow sampling survey during November 4, 1992, were calculated
and plotted versus distance downstream from the RFP West Boundary (Figures 8C through 8I.
With some exceptions, plutonium and uranium loads generally increased downstream from the
RFP West Boundary through Pond C-1. This pattern indicates that upstream IHSSs and Pond
C-1 may be contributing small amounts of radionuclides to Woman Creek during low flows. The
resulting radionuclide loads for the November 4, 1992 low-flow survey were very small, ranging
from a low of approximately 102 Ib/d for Am-241 to 0.004 1b/d for U-238.

The same activity stream-reach profiles for analyzed radionuclides are shown on Figures 9A
through 91 for the March 24, 1993 low-flow sampling survey. Analysis of these profiles
indicates the same basic trend of increased activities for selected radionuclides (most notably,
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uranium-233/234 and -238) in a downstream direction in Woman Creek as observed during the
November 4, 1992 low-flow survey. Except for one total Pu-239/240 activity of 0.031 pCi/L
downstream from Pond C-1 (Figure 9C1), other activities were less than the appropriate
Background Upper Tolerance Limit (EG&G, 1993d). This one Pu-239/240 activity was higher
than background (0.02 pCi/L) by 55 percent. This one value, apparently isolated, should not be
used to conclude that Pu-239/240 is a contaminant of concern in Woman Creek. Total activities
of Pu-239/240 and Am-241 increase substantially at monitoring site SW029 located just
downstream from Pond C-1; this observation was noted for both low-flow surveys.

Areal patterns concerning radionuclides in Antelope Spring Creek and Pond C-1 (Figure 2A) for
the November 4, 1992 low-flow survey also are valid for the March 24, 1993 low-flow survey;
that is, Antelope Spring Creek generally appears to be a dilution source for Woman Creek
because radionuclide activities often decrease downstream from the confluence. Pond C-1's low-
flow discharge during the March 24, 1993 sampling survey often has indicated increased
activities of many total and dissolved radionuclide species, particularly total gross alpha,
dissolved gross beta, total Pu-239/240, total U-233/234, total and dissolved Am-241, and total
and dissolved Sr-89/90. However, because these activities are, with the one exception noted
above, less than the Background Upper Tolerance Limits for surface waters at the RFP, the
contributions of IHSSs to Woman Creek appear to be small for the March 24, 1993 low-flow
sample survey.

Radionuclide loads for the March 24, 1993 low-flow sampling survey were calculated and plotted
versus distance downstream form the RFP West Boundary. (Figures 9C through 9I). With some
exceptions, all radionuclide loads increased downstream from the RFP West Boundary through
Pond C-1. This indicates that upstream IHSSs and Pond C-1 may be contributing small amounts
of radionuclides to Woman Creek during low flows. The resulting radionuclide loads for March
24, 1993 low-flow survey were very small, ranging from a low of approximately 102 Ib/d for
Am-241 to 0.003 Ib/d for U-238.

Selected total and dissolved radionuclide (gross-alpha, gross-beta, Pu-239/240, U-233/234, U-235,
U-238, and Am-241) activities are plotted on Figures 11A through 11G for the October 17, 1993
high-flow survey, with the Background Upper Tolerance Limits (EG&G, 1993d) indicated for
each constituent. Analysis of these stream-reach profiles indicates that, with the exception of
gross-beta activities, radionuclide activities generally increase downstream from the RFP West
Boundary to below Pond C-2. With the exception of total U-233/234, none of the activities is
greater than the Background Upper Tolerance Limits (EG&G, 1993d). In the case of U-233/234
(Figure 11D1), the total U-233/234 activity of 2.4 pCi/L is 11 percent higher than the background
limit of 2.16 pCi/L. This one activity should not be used to conclude that U-233/234 is a
contaminant of concern in Woman Creek during this high-flow survey.

Insufficient data are available for the October 17, 1993 high-flow survey to fully judge the
impacts of Antelope Spring Creek on the Woman Creek radionuclide activities. It appears that
this high-flow survey shows approximately the same areal patterns as the previous low-flow
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surveys regarding both Antelope Spring Creek and Pond C-2. That is, Antelope Spring Creek
appears to be a dilution source for radionuclide activities, and Pond C-1 appears to be a
contributor of radionuclide activities to Woman Creek. It also appears that, in general, [HSSs
133.1 through 133.6 and IHSS 115 may be small contributors of radionuclide activities to
Woman Creek. Because the reported activities are less than background and also are near the
detection limits, it is judged that the radionuclide-related impacts of these IHSSs appear to be
minor.

Radionuclide loads for the October 17, 1993 high-flow sampling survey were calculated and
plotted versus distance downstream from the RFP West Boundary (Figures 11C through 11G).
These loads reflect the associated radionuclide activities, indicating that streamflows had only
small variations with distance downstream along Woman Creek during this high-flow event. In
essence, the streamflows during the October 17, 1993 high-flow event varied from approximately
0.2 to 0.5 cfs, which is a small variation and only marginally qualify as a high-flow event. The
resulting radionuclide loads for the October 17, 1993 high-flow survey also were very small,
ranging from a low of approximately 10'? Ib/d for Am-241 to 0.014 1b/d for U-238. While these
high-flow loads are higher than the loads for the November 4, 1992 and March 24, 1993 low-
flow sampling events, they are still small in absolute terms of radionuclide transport by Woman
Creek through the OUS area.

For the April 25, 1994 high-flow survey, the same radionuclide stream-reach profiles as for the
October 17, 1993 event, plus total radiocesium and Sr-89/90, are shown on Figures 12A through
12I. Analysis of these profiles indicates that gross-alpha, Pu-239/240, U-233/234, U-235, and
U-238 activities behaved similarly to the October 17, 1993 high-flow event. Gross-beta and Am-
241 activities varied from the October 17, 1993 high-flow survey areal patterns; however, the
reason for the difference is unknown. In general, the radionuclide activities increase downstream
in Woman Creek from the RFP West Boundary to below Pond C-2. For the April 25, 1994 high-
flow event, it is noteworthy to observe that total activities of gross-alpha, gross-beta, Pu-239/240,
total radiocesium, and Sr-89/90 show a large decrease immediately downstream from Pond C-1.
This indicates that Pond C-1 is reducing these activities, presumably by settling out sediments
having radionuclides adsorbed to them. It is noted that the data for SW034 (Antelope Spring
Creek) indicated relatively large suspended-sediment concentrations (490 mg/L total suspended
solids, Appendix Table J-3) for the April 25, 1994 high-flow event. This high sediment load
could account for the large decreases in radionuclide activities as a result of settling in Pond C-1.
Uranium species, as well as Am-241, did not show this areal pattern of reduced activities at the
monitoring site located just downstream of the Pond C-1 discharge. Total U-235, total U-238,
and total Am-241 activities increased through Pond C-1.

Radionuclide loads for the April 25, 1994 high-flow sampling survey were calculated and plotted
versus distance downstream from the RFP West Boundary (Figures 12C through 12I). These
loads reflect the associated radionuclide activities, indicating that streamflows had only small
variations with distance downstream along Woman Creek during this high-flow event. The
streamflows during the April 25, 1994 high-flow event varied from approximately 0.2 to 0.6 cfs,
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with a significant (approximately double) increase in Woman Creek streamflow downstream from
Antelope Spring Creek. The resulting radionuclide loads for the April 25, 1994 high-flow survey
were very small, ranging from a low of approximately 10! 1b/d for Am-241 to 0.014 1b/d for
U-238. These high-flow loads are similar to the loads for the October 17, 1993 high-flow event.

Trace-Metal Constituents.--Selected total and dissolved trace-metal (iron, manganese, and
strontium) concentrations for Woman Creek stream-reach profiles are plotted on Figures 8K
through 8M for the November 4, 1992 low-flow survey and on Figures 9K through 9M for the
March 24, 1993 low-flow survey. Iron and manganese concentrations for both low-flow surveys
show elevated values at the RFP West Boundary which return to near detection levels until just
downstream from Pond C-1 when these concentrations increase. However, iron and manganese
concentrations in Woman Creek are well below the Background Upper Tolerance Limits (EG&G,
1993d) for these constituents in RFP surface waters.

Both total and dissolved strontium shows a consistent pattern of increase in the downstream
direction in Woman Creek for both the low-flow surveys. These strontium concentrations are

- below the Background Upper Tolerance Limits (EG&G, 1993d) for both total and dissolved

constituents. The general increase downstream may be due to combinations of seeps and other
tributary inflows from IHSS areas and Antelope Spring Creek, which show strontium
concentrations higher than Woman Creek at the RFP West Boundary.

Trace-metal loads for iron, manganese, and strontium for the November 4, 1992 and March 24,

- 1993 low-flow sampling surveys were calculated and plotted versus distance downstream from

the RFP West Boundary (Figures 8L through 8M; Figures 9L through 9M). These loads reflect
the dominant effects of the associated trace-metal concentrations. Loads for the three selected
constituents for the low-flow surveys range from over 0.9 1b/d for iron to less than 0.08 Ib/d for
manganese. : '

Iron, manganese, and strontium concentrations for Woman Creek stream-reach profiles are plotted
ori Figures 111 through 11K for the October 17, 1993 high-flow survey and on Figures 12J
through 12L for the April 25, 1994 high-flow survey. The concentrations exhibit the same
behavior for the high-flow surveys as for the low-flow surveys, except that the concentrations are
higher (up to eight times) for the high-flow surveys. Two total iron values (12,400 ug/L at
SW501 and 16,900 ng/L at SW034) for the April 25, 1994 high-flow survey were 56 and 113
percent, respectively, greater than the Background Upper Tolerance Limit (EG&G, 1993d) of
7,927 mg/L). These exceedances are not considered to be critical and iron is not considered to
be a contaminant of concern. All other values of the selected trace metals had total and dissolved
concentrations less than the Background Upper Tolerance Limit.

Trace-metal loads for iron, manganese, and strontium for the October 17, 1993 and April 25,
1994 high-flow sampling were calculated and plotted versus distance downstream from the RFP
West Boundary (Figures 11I through 11K and 12J through 12L). These loads reflect the
associated concentrations and range from over 90 1b/d for iron to less than 0.1 1b/d for manganese.
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Other Water-Quality Constituents.--Other water-quality constituent (calcium, magnesium,
potassium, sodium, bicarbonate, sulfate, chloride, total dissolved solids, total suspended solids,
and silicon) stream-reach profiles for Woman Creek are shown on Figures 10A through 10J for
the November 4, 1992 and March 24, 1993 low-flow surveys. Analysis of these stream-reach
water-quality profiles indicates that the water-quality constituents generally increase in
concentration and load in the downstream direction in Woman Creek for both the November 4,
1992 and March 24, 1993 low-flow surveys. Concentrations of calcium, magnesium, and sodium
were slightly greater than the Background Upper Tolerance Limits (EG&G, 1993d) for these
constituents downstream from Pond C-1. Sulfate concentrations also were greater than the
Background Upper Tolerance Limit for this constituent downstream from Pond C-1. The
maximum increase above background for the above cations and anions was approximately 28
percent, which is still considered to be well within the typical range of these water-quality
constituents.

The same concentration and load stream-reach profiles for other selected water-quality
constituents are shown on Figures 13A through 13] for the October 17, 1993 and April 25, 1994
high-flow surveys. Analysis of these profiles indicates the same patterns of downstream increases
in concentrations and loads as exhibited by results of the low-flow surveys. Because Antelope
Spring Creek was a large contributor of flow and sediment for the April 25, 1994 high-flow
event, concentrations and loads associated with this event show large decreases immediately
downstream from Pond C-1, due to sediment settling within Pond C-1. Concentrations of
calcium, magnesium, potassium, sodium, sulfate, dissolved solids, suspended solids, and silicon
were greater than Background Upper Tolerance Limits. The maximum increase above
background for above constituents was approximately 260 percent for total suspended solids.
Because the background data used by EG&G (1993d) includes only low-flow events, the
background comparison to high-flow events may be misleading.

. Stiff diagrams were calculated for the seven water-quality sites on Woman Creek for both the
November 4, 1992 and March 24, 1993 low-flow sampling (Appendix Figures J-1 and J-2). The
purpose of the Stiff diagrams was to assess if changes in water type were occurring in the
downstream direction in Woman Creek or if changes had occurred between the November 4,
1992 and March 24, 1993 low-flow sampling. Results of the Stiff-diagram analyses indicate that
the low-flow water type in Woman Creek is a calcium-bicarbonate type and is invariant in the
downstream direction for both the November 4, 1992 and March 24, 1993 low-flow sampling
surveys. Ion and dissolved solids balances also are shown on Appendix Figures J-1 and J-2 and
are acceptable for the water-quality data available for both low-flow surveys.

Stiff diagrams, including ion and dissolved-solids balances, also were calculated for the five
water-quality sites on Woman Creek for the October 17, 1993 and April 25, 1994 high-flow
sampling surveys (Appendix Figures J-3 and J-4). Analysis of the Stiff diagrams indicates that
the high-flow water type is a calcium-bicarbonate type, the same as the low-flow water type, and
exhibits little variation in a downstream direction along Woman Creek. The ion balances for site
SW026 for the October 17, 1993 high-flow event and for site SW029 for the April 25, 1994
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high-flow event were judged to be not acceptable, indicating possible analytical inaccuracies in
the data. Dissolved-solids balances for all samples were acceptable for the water-quality data
available for both high-flow surveys.

Organic_Constituents.--Total and dissolved organic carbon concentrations were used as an
indicator for organic contaminants for stream-reach profiles in Woman Creek. The November
4, 1992 low-flow survey results are shown on Figure 8] and the March 24, 1993 low-flow survey
results are shown on Figure 9I. Analysis of these profiles indicates that organic carbon
concentrations in Woman Creek are generally well below the Background Upper Tolerance
Limits for the RFP (EG&G, 1993d). One value of dissolved organic carbon (21.0 mg/L),
measured downstream from Pond C-2 (Figure 91) during the March 24, 1993 low-flow survey,
exceeded the background concentration (17.0 mg/L). The reason for this small increase (19
percent) exceeding background is not known and cannot be associated with a specific cause.
There appears to be a consistent increase in organic carbon concentrations downstream from Pond
C-1, perhaps due to releases from Pond C-1. However, based upon the two low-flow surveys,
it does not appear that contributions of organic carbon are coming from IHSSs other than Pond
C-1; moreover, these contributions are small.

Total and dissolved organic carbon concentration and load stream-reach profiles in Woman Creek
are shown on Figure 11H for the October 17, 1993 high-flow survey. No organic carbon
analyses were available for the April 25, 1994 high-flow survey. Two values of dissolved
organic carbon (19.9 mg/L and 18.2 mg/L) measured at the RFP West Boundary and upstream
from Pond C-1, respectively, were greater than the Background Upper Tolerance Limit of 17.0
mg/L (EG&G, 1993d). The reasons for these small increases in concentration (between 7 and
17 percent) exceeding background is not known; however, the background data only reflect low-
flow concentrations and may not be representative of high-flow organic carbon. It appears that
these two small contributions of dissolved organic carbon greater than background are naturally
occurring, one coming from offsite and the other from Antelope Spring Creek.

Bottom-Sediment Survey Results.--For nine stream sites  and' six C-series pond sites, bottom-
sediment samples were collected (Table 2D). Resultant data results are given in Appendix J;
these data are statistically summarized in Table 12A. For the C-series ponds bottom-sediment
priority-pollutant results, values above detection limits are given in Table 12B. For analyzed
chemical constituents, activity/concentration upstream-to-downstream reach profiles along Woman
Creek are given on Figures 14A through 14N. In cases of gross-alpha and gross-beta activities,
upstream values were relatively large (Figures 14A and 14B). Commonly, Pond C-1 tended to
exhibit relatively large activities (in the case of radionuclides, a notable exception being tritium;
Figures 14A through 14E) or trace-metal concentrations (Figures 14F through 14N). This latter
condition would be expected, given the accumulation of stream-borne suspended sediments
settling into the Pond C-1 bottom sediments, reflected by these sampling-survey results.
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3.3 OTHER GENERAL HYDROLOGIC DATA

Besides the basic hydrologic-data components described above, certain other types of hydrologic
data are judged relevant to the OUS Woman Creek drainage basin site characterization as well
as to the anticipated hydrologic-modeling applications (EG&G, 1993c).

3.3.1 Groundwater/Surface-Water Interactions Data

Groundwater/surface-water interaction data analyzed for OUS include both well-point and stream
water-surface elevation data and gain/loss flow measurements for the period March 1993-through-
February 1994. The results of this data analysis describes reaches of Woman Creek which are
gaining (water flowing from the shallow groundwater system into Woman Creek) or losing (water
flowing from Woman Creek into the shallow groundwater system). Woman Creek and its
tributaries have been segmented into 20 reaches upstream from Pond C-2 (Figure 2C). Results
- of the well-point and stream water-surface elevation monitoring in these reaches are summarized
in Appendix Table H-2. EG&G gain-loss monitoring for the same periods are shown in
Appendix Table H-3. For the well-point/stream water-surface elevation monitoring, a reach was
assumed to be gaining if the average of the upstream and downstream groundwater minus
surface-water elevations were positive (that is, flow was occurring from the shallow groundwater
system into Woman Creek), and assumed to be losing if the average of the upstream and
downstream difference in groundwater and surface-water elevations was negative. These
interpretations of gaining and losing reaches were compared to EG&G gain/loss measurements
of flow in Woman Creek at the ends of the same reaches. Using the EG&G flow measurements,
a reach was assumed to be gaining if the flow rate at the downstream end of the reach was larger
than the flow rate at the upstream end of the reach, and losing if the downstream flow rate was
less than the upstream flow rate.

A comparison of the two methods of identifying gaining and losing stream reaches in Woman
Creek are given in Table 13. In all but 21 of the 76 data comparisons between well-
point/surface-water elevations and gain/loss flow measurements, the reaches are characterized
identically as gaining or losing. For the 21 cases where one method defined the reach as
different from the other method, no explanation could be given for this difference, except
unknown changes within the reach that may account for the difference. This indicates that the
cause of the gaining and losing reaches in Woman Creek is closely linked with the adjacent
shallow groundwater system, with some exceptions. These exceptions have been noted for
Woman Creek reaches 1-2, 2-3, 10-11, 17-C1, C1-18, and 18-20 (Figure 2C).

In general, four reaches of Woman Creek and its tributaries can be identified as generally gaining -
water from the shallow groundwater system on nearly a year-round basis. These include reaches
7-6 and 6-5 on the southwestern tributary flowing into Woman Creek, and reaches 9-10 and 18-
19 on Woman Creek (Figure 2C). Of note is the fact that the gaining reach 9-10 is adjacent to
IHSS 115, the Old Landfill. However, this gain is more likely due to inflows from the south or
the opposite bank from the Old Landfill location; this is believed due to seepage input from an
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old orchard area (G. A. Wetherbee, EG&G-ER/SWD, written commun., July 5, 1994). Reach
18-19 occurs downgradient from the Old Firing Range. These two gaining reaches may be
significant receptors of contaminants from known sources of contamination. Other notable
reaches are downstream from Pond C-1 (reach C1-18) and both upstream and downstream from
Pond C-2. These reaches have been identified, based upon existing data, as losing year round.
It is unknown for certain why the reach downstream from Pond C-1 is losing year round. The
reach in the vicinity of Pond C-2 most likely loses year-round, because is it a man-make channel
which is part of the Woman Creek diversion around Pond C-2. The other Woman Creek reaches
range from gaining during the winter and spring months but losing during the rest of the year
(reaches 1-2, 2-3, 3-4, 4+5-8, 8-9, 11-12, 17-C1, and 19-20), to gaining for two months or less
and losing the rest of the year (reaches 10-11, 12+13-16, 16-17), based upon historical data
collected by EG&G (Fedors and others, 1993). The data presented herein generally supports the
conclusions of Fedors and others (1993), as augmented by EG&G gain/loss data on Woman
Creek (A.D. Berzins, EG&G-ER/SWD, pers. commun., June 1, 1993).

3.3.2 Other Hydrologic Data

Relevant data, primarily for characterizing hydrogeologic conditions in OUS, are included in the
Amended Field Sampling Plan (TM No. 15) and are provided herein by reference (EG&G,
1994b). Only selected summaries of hydrogeologic-characterization data are included in the
Hydrology Data Summary.

3.4 SURFACE-WATER MODEL-APPLICATIONS DATA

Application of the HSPF model to the OUS drainage basin includes selection of an appropriate
period for which to calibrate and run the model. The appropriate period should include a series
of wet and dry years where both input data (precipitation, air temperature, wind speed, solar
radiation, and evaporation) are available as well as appropriate output data (runoff hydrographs,
sediment yields, and water-quality concentrations) for comparison with model output. Often the
combination of meteorological data for extreme events and coincident hydrologic data are not
available. Such is the case for Woman Creek within OUS. For example, daily precipitation data
are available for over 15 years (although not sequential years), reliable runoff and water-quality
data are available for only about three years. Therefore, calibration of the HSPF model will be
done for those years when concurrent input and output data are available. These years are
between July 1989 and June 1993. This period was generally a meteorologically "average”
period with neither extremely high nor low precipitation.

TM No. 1 (EG&G, 1993b, amended) recommended that HSPF be calibrated using existing data
(July 1989 through September 1993 period), and the calibrated model used to predict water
quality in Woman Creek for both low-flow and high-flow periods in both a wet and dry year.
Low- and high-flow periods normally occur annually in Woman Creek, with the low-flow period
being late summer through early fall (July through October), and the high-flow period being
spring snowmeltstorm runoff and early summer (most likely March through June). Little to no
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flows occur during the winter (November through February). In order to assess the magnitude
and frequency of meteorologically wet and dry years, historical data were reviewed. Table 14
is a monthly and annual summary of RFP precipitation for the period 1971 through 1992, with
15 years of complete data. An assessment of variability during these 15 years was used to assess
the magnitude and frequency of wet and dry years at the RFP.

Based upon 16 years of data (Table 14), the average annual precipitation at the RFP (and at
OU5) is about 14.7 inches. The 1953 through 1976 (24-year) average annual precipitation at the
RFP is 15.2 inches. To assess the frequency of wetter-than-average and drier-than-average years,
a theoretical three-parameter (mean, variance, and skew) log-normal probability distribution was
fit to the 16 annual values of RFP precipitation given in Table 14. This very short period of
available data, although not giving extremely accurate resuits, gives an estimate of the average
return period (in years) of the annual total precipitation which has been measured at the RFP.
Regional assessments have indicated that 1977 was a dry year and that 1983 was a wet year
(REF?). Results of the three-parameter, log-normal probability distribution fit to the 16 years of
annual data indicated that the wettest year in 100 years (average probability of occurring in any
given year of 0.01) was approximately 25.5 inches. The wettest year of recorded precipitation
at the RFP was 1983 when 22.6 inches were measured. This year would represent approximately
the wettest vear in 31 years using the theoretical log-normal distribution. The driest year of
recorded pre.ipitation at the RFP was 1977 when 8.7 inches was measured. This year would
represent approximately the driest year in 53 years using the theoretical log-normal distribution.
The years 1989, 1990, 1991 and 1992 represent generally below-average years with average
annual probabilities of occurrence in any given year of 0.87, 0.52, 0.30, and 0.66 respectively,
where a probability of 0.5 would indicate an average year of 14.7 in of precipitation.

Using the probability of annual (or monthly) precipitation, which is the driving force for the
HSPF model, the probability of resulting water-quality concentrations at various locations in
Woman Creek also may be estimated. This rather simplistic approach will be used to quantify
the. risk .that a certain concentration will occur.in Woman Creek surface water as a result of
hydrologic processes modeled by HSPF.

3.5 GROUNDWATER MODEL-APPLICATIONS DATA
3.5.1 Historical Groundwater-Sampling and Water-Level Data

As indicated previously, the historical water-level data include quarterly and limited monthly
water level measurements ranging from 1986 to present (Appendix Table H-1 and Figures H-1
through H-20). Selected groundwater quality data will be evaluated, pending an RFEDS retrieval
which has been requested. Historical groundwater data (referenced by Appendix Table K-1)
compiled in this report will be used in the pending MODFLOW modeling application (EG&G,
1993c).
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3.5.2 OUS Phase-I RFI/FI Groundwater-Sampling and Water-Level Data

Groundwater water-level measurements and water-quality sampling results of the OUS5-related
wells, wellpoints and boreholes (including Hydropunch samples) will be used in the pending
MODFLOW modeling application (EG&G, 1993c). A well/wellpoint/borehole inventory is
provided in Appendix Tables K-8. Some of the wells and wellpoints have been completely dry
or nearly dry since installation, and therefore ground-water quality data have not been obtained
as planned for a few ground-water monitoring sites. The resultant recendy collected ground-
water-quality data are summarized statistically in Table 15A. A summary of priority pollutants
found above detection limits in OU5’s groundwater is given in Table 15B.
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Some points are the average of several values measures on the same day.
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Specific Conductance (uS/cm)
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Some points are the average of several values measured on the same day.
Seec Appendix Table B-1 for data values. Water Temperaure I
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Some points are the arevage of several values measured on the same day.

See Appendix Table B-1 for daia values.
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Some points are the arevage of several values measured on the same day. —
- Sce Appendix Table B-1 for data values. .
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Some points are the average of several values measured on the same day.-
Sec Appendix Table B-2 for data valucs.
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Some points are the same average of several valucs measured on the same day.
Sce Appendix Table B-2 for data values. Ir
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Some points are the same average of several valucs measured on the same day.
L See Appendix Table B-2 for data values.
I @ 3
'
- l -
'
'
\
25 \ — 25
g
O |
g
a2 2 rr — 2
8 ,
<
g | ]
S
Qs |- — s
2, L i
oS p— -~ 0s
= -
0 L 1‘ T T T T T T T T T T T T 14 T T Y T o
Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
19%0 Sample Date 1991
Time-Series Plots, Pond C-2 Historical RFEDS Data
Dissolved and Total Uranium - 233/234 Activities
— b ROCKY FLATS PLANT OU 5 RFI/RI ASI Project No. 9208.15
E Ay WOMAN CREEK PRIORITY DRAINAGE FIGURE 51

FILE n(m' . ‘s:o&nw



ASI Project No. 9208.15
FIGURE 5J
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Some points are the same average of several valucs measured on the same day.
See Appendix Table B-2 for data values.
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Some points are the same average of several values measured on the same day.
Sec Appendix Table B-2 for data values.
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Some points are the same average of several values measured on the same day. f
Sce Appendix Table B-2 for data values. 1.028 a
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Some points are the same average of several values measured on the same day.
A See Appendix Table B-2 for data values.
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L Some points are the average of scveral values measures on the same day. 3
. All values assumed to be dissolved fraction.
& ' Sce Appendix Tablc D-1 for data values. : T
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All valucs assumed o be dissolved fraction.

Some points are the average of scveral values measured on the same day.

apn Sce Appendix Table D-2 for data valucs.
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All values assumed o be dissolved fraction.
Some poinis are the average of several values measured on the same day.
Sce Appendix Table D-2 for data values.
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20,000
All values assumed W be dissolved fraction.
- Some points are the average of several values measured on the same day.
Sce Appendix Table D-2 for data values.
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All values assumed to be dissolved fraction.
Some points arc the average of several values measurcd on the same day. ) 4L

i Sce Appendix Table D-2 for data values.
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? All values assumed to be dissolved fraction.
F l" 9 Some points are the average of several values measured on the same day. " b
N Sce Appendix Table D-2 for data valucs. ,
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All valucs assumed 1o be dissolved fraction.
Some points are the average of several values measured on the same day.
Sce Appendix Table D-3 for data values.
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All values assumed (o be dissolved fraction. :
% Some paints arc the average of several values measured on the same day. pH (ud. units) .
Sce Appendix Table D-3 for data values.
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All values assumed 1o be dissolved fraction.
w ¥ x Some points are the average of several values measured on the same day. — w0
/ oy ? See Appendix Tahle D-3 for data values.
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All values assumed to be dissolved fraction.

5 For values reported less than the detection limit, the detection limit was used. Nitrate 1
Sce Appendix Table D-3 for data values. 8
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Some points are the average of various depth values measured on the same day.
9 Sce Appendix Table E-1 for data values. ' s
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Chlorine
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Some points are the average of various depth values measured on the same day.
Sce Appendix Table E-1 for data values.
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Some points are the average of various depth values measured on the same day.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary

Gross-Alpha Activity (pCi/L)
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See Appendix Table J-1 for data values.

Sce Figure 2A for locations of monitoring sites.

Total Background Upper Tolerance Limit = 28.1 pCi/L
Dissolved Background Upper Tolerance Limit = 28.7 pCi/L.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary

-

. Gross-Beta Activity (pCi/L)
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See Appendix Table J-1 for data values.
See Figure 2A for locations of moniloring sites.

Total Background Upper Tolerance Limit = 30.4 pCi/L.
Dissolved Background Upper Tolerance Limit = 25.3 pCi/L.
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Sclected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-1 for data values.
o5 See Figure 2A for locations of monitoring sites.
Total Background Upper Tolerance Limit = 2.16 pCi/L
Dissolved Background Upper Tolerance Limit = 14.2 pCi/L
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected THSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Sec Appendix Table J-2 for data values.

Sec Figure 2A for locations of monitoring sites.

Total Background Upper Tolerance Limit = 7,927 ug/l.
Dissolved Background Upper Tolerance Limit = 560.6 ug/L
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Sec Appendix Table J-2 for data values.
See Figure 2A for locations of monitoring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Sce Appendix Table J-2 for data values.
See Figure 2A for locations of moniloring sites.
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Selected THSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-1 for data values.
Sec Figure 2A for locations of moniloring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Figure 2A for locations of monitoring siles.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-1 for daia values.

Sec Figure 2A for locations of monitoring sites.

Total Background Upper Tolerance Limit = 0.28 pCi/L.
Dissolved Background Upper Tolerance Limit = 0.78 pCi/L.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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’ See Figure 2A for locations of monitoring siles.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary

11SSs Old Landfill Pond C-1 IHSS
[ma-1336 1 mssns | IHSS 14210 [M)[209 |
11
& g 3 g 8 8 8
| 5 & lg z 2 g S 2 2 [ Tom
7] 7] 7] 73 7] 7 n | ___ g
. g & | Dt _
3 &
!
<
09
o
%0.8
§
&
07
S ’ ’ h
] - , 7 S o
o ’ o
7 N .
06 B— , 4 ~ .
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Sec Appendix Table J-1 for data values.

See Figure 2A for locations of moniloring sites.

Total Background Upper Tolerance Limit = 4.88 pCi/l.
Dissolved Background Upper Tolerance Limit = 2.42 pCi/L.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Iron Concentration (ug/L)
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Sec Appendix Table J-2 for data values.

See Figure 2A for locations of monitoring sites.

Total Background Upper Tolerance Limit = 7,927 ug/L.
Dissolved Background Upper Tolerance Limit = 560.6 ug/L
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Selected THSS and Tributary Locations Downstream from RFP West Boundary
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Sce Appendix Table J-2 for data values.
See Figure 2A for locations of monitoring siles.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-2 for data values.
Sec Figure 2A for locations of monitoring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-2 for data values.
See Figure 2A for locations of moniloring sites.

2 F Total Background Upper Tolerance Limit = 49.5 mg/l.

Dissolved Background Upper Tolerance Limit = 50.4 mg/L.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-2 for data values.

See Figure 2A for locations of monitoring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-2 for data values.

Sce Figure 2A for locations of moniloring sites.

Total Background Upper Tolerance Limit = 33.8 mg/L.
Dissolved Background Upper Tolerance Limit = 34.1 mg/L
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Sece Appendix Table J-3 for data values.
See Figure 2A for locations of monitoring sites.
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Sclected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-3 for data values.
Sce Figure 2A for locations of moniloring sites.
Total Background Upper Tolerance Limit = 37.8 mg/L
10
s i 1 1 | 4 | s i A 1 . 1 s | A

6,000 8,000 10,000 12,000 14,000

Distance Downstream from RFP Wést Boundary (ft)

16,000

Surface-Water Sulfate Concentrations Versus Distance in Woman Creek
Low-Flow Sampling Surveys

AN

A
SCTENCES, INC

ROCKY FLATS PLANT OU 5 RFI/RI
WOMAN CREEK PRIORITY DRAINAGE

ASI Project No. 9208.15

FIGURE 10F1

FILE. rn.)uw

.IS: 0172184




Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-3 for data values.
See Figure 2A for locations of monitoring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-3 for data values.
Sce Figure 2A for locations of monitoring sites.
Total Background Upper Tolerance Limit = 53.2 img/LL
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-3 for data values.
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See Figure 2A for locations of monitoring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-3 for data values.
Sec Figure 2A for locations of monitoring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary

- Silicon Concentration (mg/L)
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See Appendix Table J-2 for daia values.
See Figure 2A for locations of moniloring silcs.
Total Background Upper Tolerance Limit = 16.3 mg/l.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Sce Appendix Table J-1A for data values.
2 Sce Figure 2A for locations of monitoring sitcs.
Total Background Upper Tolerance Limit = 30.4 pCi/L.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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A Sce Figure 2A for locations of monitoring sites.
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5 - Dissolved Background Upper Tolerance Limit = 0.78 pCi/L
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Scc Appendix Table J-1A for data values.

See Figure 2A for locations of monitoring sites.

Total Background Upper Tolerance Limit = 1.73 pCi/L
Dissolved Background Upper Telerance Limit = 10.9 pCi/L.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-1A for data values.
See Figure 2A for locations of monitoring sites.
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S Sce Appendix Table J-1A for data values.
_ -6 See Figure 2A for locations of monitoring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Sce Appendix Table J-3A for data values.

See Fagure 2A for locations of monitoring sitcs.

Total Background Upper Tolerance Limit = 22.0 mg/L

Dissolved Backgmtlmd Upper Tolerance llilllil =17.0 mg/L
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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| See Appendix Table J-3A for data values.
Sec Figure 2A for locations of monitoring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary

1HSSs 0ld Landfill Pond C-1 IHSS
3311336 1 ssus IHSS 14210 M [™209 |
3,000
5 g 2 31 & 8
e g Ig z z|} g &
o § £
§ i
i A g
m e

Sece Appendix Table J-2A for data values.

Sce Figure 2A for locations of monitoring silcs.

Total Background Upper Tolerance Limit = 7,927 ug/L.
Dissolved Background Upper Tolerance Limit = 560.6 ug/L.
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Selected ITHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table )-2A for data values.
os - See Figure 2A for locations of monitoring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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o 130 Sce Figure 2A for locations of monitoring siics.
3 Total Background Upper Tolerance Limit = 855 ug/L
g" ! Dissolved Background Upper Tolerance Limit = 139 ug/L.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-2A for data values.
See Figure 2A for locations of monitoring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Strontium Concentration (ug/L)

See Appendix Table J-2A for data values.

Sec Figure 2A for locations of monitoring sites.

Total Background Upper Tolerance Limit = 590 ug/l.
Dissolved Background Upper Tolerance Limit = 972 ug/L
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
1HSSs Old Landfill Pond C-1 IHSS
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N - See Appendix Table J-1A for data values.
Sec Figure 2A for locations of monitoring sites.
Total Background Upper Tolerance Limit = 28.1 pCi/L.
Dissolved Background Upper Tolerance Limit = 28.7 pCi/L
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Gross-Beta Activity (pCi/L)
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See Appendix Table J-1A for data values.
Sec Figure 2A for locations of moniloring siles.

Total Background Upper Tolerance Limit = 30.4 pCiy/LL
Dissolved Background Upper Tolerance Limit = 25.3 pCi/L
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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.z 006 - See Figure 2A for locations of monitoring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Sce Appendix Table J-1A for data values.
See Figure 2A for locations of monitoring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary

§

g

Uranium-235 Activity (pCi/L)

0.02

IHSSs Old Landfil Pond C-1 1SS
[M331-136 1T mssns | IHSS 14210 [T 7209 |
012
g g . & g & 8 §
5 3 z z |} 2 z
o |- a E
B (7]
i 5 &
3 E
ou .

-
-
-
- -
- -
- -
-

See Appendix Table J-1A for data values.
Sce Figure 2A for locations of monitoring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Sec Appendix Table J-2A for data values.

Sec Figure 2A for locations of monitoring sites.

Total Background Upper Tolerance Limit = 7,927 ug/L
Dissolved Background Upper Tolerance Limit = 560.6 ug/l.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-2A for data values.
See Figure 2A for locations of monitoring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
IHSSs Old Landfill Pond C-1 IHSS
M331-1336 1T ssns ) 1SS 14210 [M[7209 |
300
5 g 3 8
- 2 3 ‘E Z 5|
w |- g E
B w3
i 5 &
2 q
d
"o Tt
. -
~ V4
s ’
2 /
= /
o u 4
/
g - } .
8
220
5
a
5
[7¢]
200
Sce Appendix Table J-2A for data values.
Sce Figure 2A for locations of moniloring sites.
Total Background Upper Tolerance Limit = 590 ug/l.
180 Dissolved Background Upper Tolerance Limit = 972 ug/L
160 ] R ] A 1 o | A 1 . 1 A ] .
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000
Distance Downstream from RFP West Boundary (ft)
Surface-Water Strontium Concentrations Versus Distance in Woman Creek
High-Flow Sampling Survey, April 25, 1994
NI

ADVANCED
SCIENCES, INC

ROCKY FLATS PLANT OU 5 RFI/RI
WOMAN CREEK PRIORITY DRAINAGE

ASI Project No. 9208.15
FIGURE 12L1

Fut Ra ZI‘

‘ S'wm




Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-2A for data values.
See Figure 2A for locations of monitoring sites.
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
1HSSs Old Landfill Pond C-1 IHSS
[1331-1336 1[ mssns | HSS 14210 [M)[T209 |
20
g g |y 3 8 1 g 8 8
L E E g E’ E g E E E 1071793 Total
? i v
T a E. 11793 Dissolved
=3 )
| 5 E T ey
3
2
16 p—
g 14 -
&)
5 12 -
= L e e T
10 - R
» - See Appendix Table J-2A for data values.
" T e —— T See Figure 2A for locations of monitoring sites.
TS s — Total Background Upper Tolerance Limit = 9.8 mg/L.
_._-..-,-:f:‘!’-'""-" Dissolved Background Upper Tolerance Limit = 9.8 mg/L
. A 1 . | . 1 A ] A | A l A 1 A
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000
Distance Downstream from RFP West Boundary (ft)
Surface-Water Magnesium Concentrations Versus Distance in Woman Creek
High-Flow Sampling Surveys
\.I: ¢

ROCKY FLATS PLANT OU 5 RFI/RI ASI Project No. 9208.15
v WOMAN CREEK PRIORITY DRAINAGE FIGURE 131

Flit. HIE‘RW . "‘JS: 030294




Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary

See Appendix Table J-2A for data values. -
Sce Figure 2A for locations of monitoring siles. A
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected [HSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected 1HSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary -
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary

] I i Al 1 A 1 A 1 i | I

111SSs Old Landfill Pond C-1 1HSS
[1331-1336 )| IHSS11S ] WSS 14210 7] 209 |
yn .
S g ., 3 8 . g ) 8
| 2 2} Z 2} B2 Z
& -

ol i i

£ g

3 3

i <

See Appendix Table J-2 for data values.
See Figure 2A for locations of monitoring sites.

Background Upper Tolerance Limit = 253.8 mg/kg (stream)
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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,g Sce Appendix Table )-2 for data values.
Secc Figure 2A for locations of monitoring sites.
- Background Upper Tolerance Limit = 28,613 mg/kg (suream)
5000 B—
o L A 1 . ] A 1 . L A L . 1 .
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000
Distance Downstream from RFP West Boundary (ft)
Bottom-Sediment Iron Concentrations Versus Distance in Woman Creek
Low-Flow Sampling Survey, November 5-10, 1992
T ROCKY FLATS PLANT OU 5 RFI/RI AS! Project No. 9208.15
Sbvanced WOMAN CREEK PRIORITY DRAINAGE FIGURE 141

———

FILE H1G .u

'ms:mnsm




. ' I

Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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See Appendix Table J-2 for data values.
Sce Figure 2A for locations of monitoring sites.
10 Background Upper Tolerance Limit = 138.1 mg/kg (stream)
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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e See Appendix Table J-2 for data values.

See Figure 2A for locations of monitoring sites.
§ L Background Upper Tolerance Limit = 907.4 mg/kg (stream)
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
IHSSs Old Landfill Pond C-1 IHSS
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Sce Appendix Table J-2 for dawa values.
See Figure 2A for locations of monitoring sites.

Background Upper Tolerance Limit = 24.2 mg/kg (stream)

Nickel Concentration (mg/kg)
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Selected IHSS and Tributary Locations Downstream from RFP West Boundary
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13 See Appendix Table J-2 for daia values.
Sce Figure 2A for locations of monitoring sites.
5 . Background Upper Tolerance Limit = 63.4 mg/kg (stream)
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Selected IHSS and Tnbutary Locatlons Downstream from RFP West Boundary
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See Appendix Table J-2 for data values.
Sce Figure 2A for locations of monitoring sites.
- Background Upper Tolerance Limit = 139 mg/kg (stream)
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Program

Effluent Trestment

Pond Charaterization
{Discontinued)

TUICPRG WK

Table 1

Rocky Flats Plant Pond-Monitoring Programs, C-Ponds Aspects

Location Analytes-

GAC Treatment Volatiles
Pond C-2 Total Suspended Solids
Total Dissolved Solids
Chloride
Fluoride
Sulfate
Carbonate/Bicarbonate
Chromium
Ornthophosphate
Nitrate
Gross Alpha/Beta(t)
Pu,Am,USrCs.Ra (1)
Tritium
Triazine Herbicides

Pond C-1 Raw Water Chloride
Pond C-2 Raw Water Fluoride
Sulfate
Carbonate/Biocarbonate
Chromium IV
Orthophosphate
Nitrite
Nitrite/Nitrate
Ammonia
Total Phosphorous
Sulfide
Microtoxicity
Cyanide
Dioxin (613)
HSL Metals (1)
HSL Metals (d)
Total Organic Carbon
Dissolved Organic Carbon
Rad Screen
Gross Alpha/Beta (1)
Pu,U,Am.,Sr,Cs,Ra Np,Th (1)
Gross Alpha/Beta (d)
Pu,U,Am,Sr,Cs,Ra,Np,Th (d)
Tritium

Frequency

Weekly During Treatment
Weekly During Treatment
Weekly During Treatment
Weekly During Treatment
Weekly During Treatment
Weekly During Treatment
Weekly During Treatment
Weekly During Treatment
Weekly During Treatment
Weekly During Treatment
Weekly During Treatment
Weekly During Treatment
Weekly During Treaunent
Weekly During Treaunent

Monithly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthty
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly

Pace ! of 2

Reason

Process Control
Process Control
Process Control
Process Control
Process Control
Process Control
Process Control
Process Conirol
Process Control
Process Control
Process Control
Process Control
Process Control
Process Cantrol

Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development
Legal Exhibit Development

Justification

BMP, AIP Anach A A-3 & DOE 5400.1
BMP, AIP Auach A A-3 & DOE 5400.1
BMP, AIP Auach A A-3 & DOE 5400.1
BMP, AIP Auach A A-3 & DOE 5400.1
BMP, AIP Auach A A-3 & DOE 5400.1
BMP, AIP Auach A A-3 & DOE 5400.1
BMP, AIP Auach A A-3 & DOE 5400.1
BMP, AIP Auach A A-3 & DOE 5400.1
BMP, AIP Auach A A-3 & DOE 5400.1
BMP, AIP Auach A A-3 & DOE 5400.1
BMP, AIP Auach A A-3 & DOE 5400.1
BMP, AIP Auach A A-3 & DOE 5400.1
BMP, AIP Auach A A-3 & DOE 5400.1
BMP, AIP Auach A A-3 & DOE 5400.1

CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
Required by Offsite Labs
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1
CWQCC, DOE Order 5400.1

Starus: 22-Jul-54




Table 1
Rocky Flats Plant Pond-Monitoring Programs, C-Ponds Aspects
Program Location Analytes Frequency Reason
Effluent Surveillance Pond C-1 Effluent Gross Alpha/Bewa Daily Surveillance
Flowrate Daily Surveillance
Pu, U, Am Weekly Comp. Surveillance
Tritium Weekly Comp. Surveillance
HSL Meuals Quarterly Surveillance
Effluent Surveillance Pond C-2 Effluent Gross Alpha/Bew Daily During Discharge Surveillance
Nitrate Daily During Discharge Surveillance
" ph Daily During Discharge Surveillance
WET Quanedy Dur. Discharge Compliance
Suspended Solids Daily During Discharge Surveillance
Nonvolatile Suspended Solids Daily During Discharge Compliance
Tritium Daily During Discharge Surveillance
WET Monthly Surveillance
Pu, U, Am Daily Comp. During Discharge Surveillance
Total Chromium Monthly During Discharge Compliance
Predischarge Pond C-2 Total Suspended Solids Daily, Predischarge Split Surveillance
Surveillance Gross Alpha/Beta Daily, Predischarge Split Surveillance
Nitrate/Nitrite MWF, Predischarge Split Compliance
Ammaonia MWF, Predischarge Split Surveillance
Volatiles Weekly Predischarge Split Surveillance
Total Dissolved Solids Weekly Predischarge Split Surveillance
Chloride Weekly Predischarge Split Surveillance
Fluoride Weekly Predischarge Split Surveillance
Sulfate Weekly Predischarge Split Surveillance
Carbonate/Bicarbonate Weekly Predischarge Split Surveillance
Chromium VI Weekly Predischarge Split Surveillance
Orthophosphate Weekly Predischarge Split Surveillance
Nitrate Weekly Predischarge Split Surveillance
Triazine Herbicides Weekly Predischarge Split Surveillance
Tritium Weekly Predischarge Split Surveillance
Pu, U, Am, Sr, Cs,Ra Weekly Predischarge Split Surveillance
(Comp=Composite; BMP=Best Managemant Practice; DOES400.1, DOES400.1, DOES400.5=DOE Order 5400.5; AlP=Agr in Principle; Mon=Mond

Pu=Plutonium; U=Urni Am=A

BMP/DOES400.1 ChIV Sa(l Xd&f)
BMP/DOES400.1 ChIV Sa(l {d&f)
BMP/DOES400.1 ChlV Sa(l Xd&f)
BMP/DOES400.1 ChlV Sa(1 }d&f)
BMP/DOES400.1 ChlV Sa(1Xd&f)

BMP/DOES400.1 ChIV Sa(1 Xc&f)
BMP/DOES400.1 ChlIV Sa(1)(c&f)
BMP/DOES400.1 ChIV Sa(1)(c&f)
FRCA page 5
BMP/DOES400.1 ChIV Sa(1 Xc&f)
NPDES page 13
BMP/DOES400.1 ChIV 5a(1)(c&f)
BMP/DOES400.1 ChlV Sa(l Yc&f)
BMP/DOES400.1 ChlV Sa(1)(c&f)
FRCA page 4

AlIP Auach A, A-3 & DOE 5400.1

ChaplV Sb(1)(c)
FFCA page 4

ChaplV Sb(1)c)

AIP Auach A, A-3 & DOE 5400.1
ChaplV 5b(1)c)

AIP Auach A, A-3 & DOE 5400.1
ChaplV Sb(1)c)

AIP Auach A, A-3 & DOE 5400.1
ChaplV 5b(1)c)

AIP Auach A, A-3 & DOE 5400.1
ChaplV Sb(1)(c)

AIP Auach A, A-3 & DOE 5400.1
ChaplV 5b(1)c)

AIP Auach A, A-3 & DOE 5400.1
ChaplV Sb(1Xc)

y; Wod=Wednesdsy, Fri<Fridsy, WET=Whole Effluent Toaicity;

SraSumtium; Cs=Cosium; Ra=Radium; HSL=Hazardous Substance List; (t)-toul, (d)-duwlved BNA-BmNanul Acid; PAH=Polyaromatic; PCBaPalychlarinated Biphenyls;

HebaHebicides; NpaNeptunium; TheThorium; (624)=EPA analytical method 624; (502.2)=EPA analytical method $02.2; (625)=EPA analytical method 625; (608)=EPA analytical method 608; (615)=EPA analytical method 615;

CWQCC=Calorsdo Water Quality Cantral Commission)

Source: Extraction from USDOE (1992c, Table 1).
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. Table 2A
Woman Creek Drainage OUS5-FSP-Related
Surface-Water and Sediment Monitoring-Site Descriptions

. Surface-Water Sediment Programmatic Site Monitors Potential Runoff from
Site! Site! Drive_r(s)” These OUS THSSs
SW107 SEDO16 B.C,D Upstream from QU5
SW040 -- B,C 133.1, 1334, 133.5, 133.6
SW127 SED127 B,C,D Upstream from OUS
SWH1 SEDO017 'BC Surface Disturbance South of Ash Pits
SWs06 SED506 B.C 133.1, 133.3, 133.4, 133.5, 133.6, Surface
Disturbance South of Ash Pits
SW50293 - B Surface Disturbance South of Ash Pits
SW50193 . -- B B 115
SW033 -- B,C 115, 133.1, 133.2, 133.3, 133.4, 133.5, 133.6, 196,
Surface Disturbance South of Ash Pits
Swi034 - B.C None
SW501 SED501 BC Same as SW033
SwW-C1 SEDS08” B.E 115, 133.1, 133.2, 133.3, 133.4, 133.5, 133.6,
' SED509% 142.10, 196, SE-1601.2, Surface Disturbance South
. SED510” of Ash Pits, Surface Disturbance West of THSS 209
SW029 SED027 B,C Same as SW-C2
IHSS209 - B 209
SW55193 - B 209
SW507 SED507 B.C 115
SW500 - B None
SwW027 SED025 AB 115, SE-1600, SE-1601.1, Surface Disturbance East
of Landfill
SwW-C2 " SED511? BEF 142.11 (except during 100-yr flood or larger when
SED512% all IHSSs contribute)
SED513?
SW026 SED024 B.C All [HSSs in OUS (except 142.11 unless Pond C-2 v
is discharging)

1) Locations are shown on Figure 2A. '

2) A=Critical station for support of NPDES-related activities; B=Operable unit RI/FS and RI/CMS; C=General
site characterization under DOE Order 5400.1; D=Storm-event monitoring under DOE Order 5400.1;
E=Federal Facility Compliance Agreement (FFCA); F=Agreement in Principle (AIP).

3) 5-ft from inlet to pond

4) Mid-point of pond
‘ 5) Deepest Point of pond

Adapted from: EG&G (1991f, Table 4).
File: TO2ASITE.WP1 Status Date: March 16, 1994




. Table 2B

OUS-FSP¢ReIate(:| Surface-Water Monitoring Sites
Woman Creek Drainage Basin

Site? Status Purpose ‘Sampling Frequency” . Equipment Analytes
SW107 Permanent® | U/S Woman Creek | Quarterly, 25, 2B 9" Parshall Flume U.S. DOE, 1992a%; ASI, 1993b,
"""""""""""""""" Flow Recorder amended.
SEDO016 One-ume, fall Automatic Sampler
SW040 Temporary Flow from Ash Pits, IHSS . 2B 6" Ponable Cutthroat Flume us. DOE 1992a"; ASI, 1993b,
. ) amended
SW127 Permanent® | U/S S.Woman Creck Quarterly, 2§, 2B 9" Parshall Flume us. DOE 1992a"; ASI, 1993b,
""""" 1 TTTETETTTTTTTTTTTT Flow Recorder amended
SEDI127 : One-time, fall Automatic Sampler
| __SW041__| Temporary | Flow from disturbed area 2B ] 4" Portable Cutthroat Flume us. DOE 1992a"; ASL, 1993b,
amended
SEDO017 One-ume fall ,
SW506 Temporary Flow from IHSS and seeps | Quanerl_x_, 28, 2B 9" Parshall Flume U.S. DOE, 1992a"; ASI, 1993b,
"""""""""""" Flow Recorder amended.
SEDS506 One-time, fall Automatic Sampler
SW50293 Temporary Flows from apple orchard seep 1B None : U.S. DOE, 1992a%; ASI, 1993b,
amended.
SW50193 Temporary Flow from landfill seep ’ 1B 2" Ponable Cutthroat Flume us. DOE 1992a%; ASL, 1993b,
o amended
SWo33 Temporary Woman Ck. ws from Antelope Spring Ck. 2B 4" Portable Cutthroat Flume us. DOE 1992a"; ASI, 1993b,
amended
SW034 Temporary Flow from Antelope Spring Ck. Quarterly, 25, 2B 6" Parshall Flume U.S. DOE, 1992a%; ASI, 1993b,
: : Flow Recorder amended.
: . Automatic Sampler
SWs01 Temporary Flow into Pond C-1 and seepage from SID ' Quarterly, 25, 2B 9" Parshall Flume U.S. DOE, 1992a9; ASI, 1993b,
""""" : - “TTT77"™71 Flow Recorder amended.
SED501 One-time, fall Automatic Sampler
TOZBMATR WP1 Sheet 1 of 2

Status: August 10,

1994
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Table 2B (Concluded)
OUS-FSP-Related Surface-Water Monitoring Sites
Woman Creek Drainage Basin

Site" Status Purpose Sampling Frequency® Equipment Analytes
SwCl1 Pond Pond C-1 Water Quality Quarterly with HydroLab | None Temp., pH, SC, DO, at 6-in. intervals
with depth at the deepest location
r___S_E_Qé_O_8__‘ Pond Pond C-1 bottom sediment quality One-time, fall . None ASI, 1993b, amended.
| SED509 |
SED510
SWo029 Permanent® . | Discharge from Pond C-1 Quarterly, 28, 2B 9" Parshall Flume U.S. DOE, 1992a%;ASl, 1993b,
........... — -— —— 2'(1)0 Vl-{Nolc}(; Weir amended.
. ow Recorder
SEDO27 One time, fall Automatic Sampler
THSS209 Temporary Water in disturbed area in IHSS 209 One-time, spring None U.S. DOE, 1992a"
SW55193 Temporary Water in disturbed area in IHSS 209 One-time, spring None U.S. DOE, 1992a%
| __SWS507__| Temporary | Flow in SID adjacent to old landfill | QuarterlydS | None us. %E. 1992a";ASI, 1993b,
amended.
SEDS07 One-time, fall
SWS00 Temporary Flows from storm sewer discharge into SID | One-time, fall None U.S. DOE, 1992a*
SW027 Temporary Inflow to Pond C-2 Quarterly, 25, 2B Rated Section U.S. DOE, 1992a%,ASI, 1993b,
"""""" (Stormwater [TTTTTTTTTTTTTTTTTTTT Y Flow Recorder amended.
SEDO2S NPDES) One tme, fall Automatic Sampler
| __SEDSH__ | Pond Pond C-2 bottom sediment quality One-time, fall None ASI, 1993b, amended.
| SEDsI2_|
SED513
SW026 Permanent® D/S Woman Ck, outflow from Pond C-2 | Quarterly, 28, 2B 9" Parshall Flume U.S. DOE, 1992a%;AS1, 1993b,
"""""""""""" Flow Recorder amended.
SED024 One-time, fall Automatic Sampler
1) Locations are shown on Figure 2A.
2) Part of current site-wide monitoring program, EG&G (1992b; 1992d).
3) S = siormflow sample; B = baseflow sample.
4) Except volatiles for samples from automatic sampler.
TOZBMATR WP Sheet 2 of 2
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Radionuclides Trace Metals Water Quality voC Toxicity
SURFACE WATER Unfiliered Filtered Filtered and Uafiltered UnfilL Filtered Filiered Unfiltered Unfiltered Un(iltered
Gross  Gross Cs St Am Pu u u U TAL Cr ) Anions | Nitrate/ ™.h TCLY  TCLY | Micro and
Alpha Beta 137 89590 A1 239240 233234 235 238 Metal (Total) & TDS Nitrite Pest. Vols Semi-Volsj Acue
SwWi07 x X x b ¢ x X x x X b ¢ x x x x X x
SW040 x x x x x x x x x x x x x " x x x x
swizy x x x x x X X x x X X x x x X x X
SWo041 x X X X X x X X X 4 X x X X x x x
SW506 x X X 4 b X X X X X x X X X X X
SW50293 X b ¢ x X x x x x X x x x x x x x x
SW50193 X 4 x X X x x x b 4 X 4 x x X x x 4
Swo33 x X x X X x x x X X x x X 4 X x b ¢
SWoM b 4 X X X x X x x X X b 4 x x x X X X
SWs01 x x x X X 4 X x x X x x x x X X
SW029 x b 4 x X X 4 x X ¢ X X X x x X x
THSS209 X X xd x3 x2) xd x? X x x
SW55193 x X xd x2 x2) x2 xd X x x
SWs07 x X X X X x x x x x b 4 b x X x X X
SWs00 x X x b ¢ x X X X x x x x x X x X x
sSwWox7 x X x ¢ x x x X X x X X X x x x X
SW026 X X x x x X x x x x x x b 4 x x X x
POND C:1
Sw-Ct Hydrolab only (water Lemperature, pH, specific conduciance, dissolved oxygen, and redox potential)
1) xee organic analyses are only for the iwo base-flow sampling surveys.
2) Ualitiesod samplcs oaly.
e Radionuclides Trace Metals Water Quality voc Toxicity
SEDIMENT Gross  Gross Am Cs Pu Sr Tritium u u u TAL Niuate/ TOC TCL T icro and
T Alpha  Beia 241 137 239240 8990 233234 235 238 Motals Nitrite Vols  Semi-Vols| Acue
IN-STREAM
SEDO16 x x X x X x X x x
SED127 x
SEDO017 x x x X x x X x X X
SED506 x x X X X X x x x X x
SEDSO1 X x x X X X x X X x x
SED027 x x x x x X x X x X X
SEDS07 X b X x X x X b 4 b 4 X
SED02S X x X x x x x x x x
SED024 x x X X X X x X . X X x
PONDC-1
SED508 X X x3 x x¥ x¥ X x x x¥» x9 X x3 x¥
SED509 X x x x» x x® x» x x X x» x9 x x3 x»
SEDS10 X X x x¥ X x9 x3 X X x x9 x9 x x¥ x;’) x
POND C-2
SEDSI x x x x» x x® x» x x x x» x¥ x x» x»
SEDS12 X X X x93 x x9 x» x x x x3 x9 x x9 x9
SEDS1 X X X x® x xh x93 x x X x¥ x? x x¥ x® x

3)1\-‘.=.pp|ywy-ouuwpoincnaormue¢mum0m ples with lengths gr

T N AMP WK

Table 2C

Schedute of Chemical-Constituent Analyses,
OUS-FSP-Related Surface-Water and Sediment Samples

Paee 10t 1

uun6iu.zdivided into 6-inch segments and each segment was analyzed for only radionuclides.

Statns Neto: 10 Aue 94




OUS - FSP-Related Sample Discharges and Inventory Summary

0015 T

Site ? Sample Date Type®?  Discharge
(cfs)
Surface Water
SW107 04-Nov-92 B 0.137
SW107 24-Mar-93 B 0.018
SW107 17-0ct-93 3 0.162
SW107 25-Apr-94 3 0.237
SW040 04-Nov-92 B 0.06
SW040 24-Mar-93 B 0.022
SW127 24-Mar-93 - B 0.014 -
SwW127 17-0c1-93 © S 0.03
SW127 25-Apr-94 s 0.031
SW041 24-Mar-93 B 0.017
SW506 04-Nov-92 B 0.055
SW506 24-Mer-93 B 0.058
SW506 17-Oct-93 S 0.161
SW506 25-Apr-94 s 0.39
SW50293 24-Mar-93 B
SW50193 24-Mar-93 B 0.01
SW30193 29-Mar-93 B 0.012
SW033 04-Nov-92 B 0.101
SW033 24-Mar-93 B 0.112
SW034 04-Nov-92 B 0.063
- SW034 24-Mar-93 B 0.072
. SW034 17-0ct-93 S 0.173
SWn4 25-Apr-94 S 0.966
SW501 04-Nov-92 B 0172
SW501 *24-Mar-93 ‘B 0.204
SW501 17-0ct-93 S 0.157
SW501 25-Apr-94 S 137
SW029 04-Nov-92 B 0.2
SW029 24-Mar-93 B 0.242
SWm9 17-0ct-93 9 3 -
SW029 25-Apr-94 3 0.63
[HSS209 18-Mar-93 o} -
SWS5193 24-May-93 o -
SW507 24-Mar-93 B <0.01
SW507 29-Mar-93 (3 0.025
SW507 17-May-93 S -
SW500 05-Oct-92 o -
swe27 29-Mar-93 s 0.047
sSw27 17-May-93 S -
SW026 04-Nov-92 B 0.157
SW026 24-Mar-93 B 0.128
SWR6 17093 7 s 0.486
1773 25-Apr-94 S 0.531

Table 2D
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SW50224WC
SWS50214JE
SW70159JE
SWS0251JE

SW50223WC
SW50211JE

SWS502164JE

. SWT70160JE

SWS50252JE

SWS50215JE

SWs222wC
SW50209JE
SW70156JE
SWS50254JE

SW5021QJE

SW50208JE

SW50221WC ...
SWSR07JE

SW50220WC
SW50206JE
SWT70154JE
SWS0253JE

SW50219WC
" SWS020SIE
~ SWT015SJE

SW50255JE

SW50216WC
SW50204JE
SW70157JE
SW50256JE

SW50009JE
SW7004Q0JE
SWS50203JE
SWS0217JE
SW50221JE
SW50000AS

SW50218JE
SWS0222JE

SW50213WC
SWSQ201JE
SW70158JE
SWSM2S7JE

Stsmus Dam: 12-Aue-54



Site ®

Stream Sediment

SEDO16
SED127
SEDO17

SED506
SED506

SEDS01
SEDOQ27
SEDSO7
SED®25

SEDO24

Sample Date

05-Nov-92
05-Nov-92
05-Nov-92

05-Nov-92
09-Nov-92

05-Nov-92
05-Nov-92
05-Nov-92

05-Nov-92

05-Nov-92.

Pond-Bottom Sediment

Pond C-1

SED508
SED508

SED509

SEDSO9 =~

SED510
SEDS10

Pond C-2
SEDS11
SEDS12

SED513

1) values = number of analytes rejected; + = data received from RFEDS; -- = no snalyses requested; P = daia results pending.

09-Nov-92
09-Nov-92

09-Nov-92

09-Nov-92

09-Nov-92
09-Nov-92

10-Nov-92

10-Nov-92

10-Nov-92

TIEE”

© O O O O 00 O o ©

00 00 OO0

0
o

2) Locations are shown on Figure 2A.
3) B - baseflow survey; S - ssorm event; O - one-time (low-flow) survey.
4) Flow measurement only.

5) Not included in specified analyses (Tsble 2C).

Discharge
(cfs)

g

0-6

Table 2D .
OUS - FSP-Related Sample Discharges and Inventory Summary ?

Rads

Meatals

Wir Qual

VOA

Toxicity

Sampie [D

6) Stormwater samples were collected an October 16, 1993, Dates indicated here maich the RFEDS information.
7T) Stormwater grab sample was collected on October 18, 1993. Date indicated here matches the RFEDS informatian.

Source: Table 3, and Appendix Tables J-1,J-1A, J-2,J-2A, J-3, J-3A, J4A, ] 4AA, J4B, and J4BB.

Pamm lall

!

+

!

i +

SD50010WC
SD50012wC
SDS0009WC

SD50008WC
SD50022WC

SDS0004WC
SD50003WC
SDS000SWC
SDS0002WC

SD50001WC

SDS001 4wc.
SDS0018WC

SD50016WC
SD50020WC

SDS001TWC

~SD50021WC

SD50023WC .
SD50024WC

SD50025WC

Scats Dam: [2-Aas-



Table 3
OUS-FSP Microtox and Acute-Toxicity Results

LCuY
Toxicity to Toxicity W
Location Sample ID Collection Date Ceriodaphnia Fathead minnows
(% sample) (% sampie)
Surface-Water
SwW107 SWS0251JE 25-Apr-94 >100 >100
SW040 SWS23WC 04-Nov-93 >100 >100
SW127 SW50216JB 24-Mar-93 >100 >100
SW127 SWS0252E 25-Apr-94 >100 >100
SW041 SWS0215JE 24-Mar-93 >100 >100
SW506 SWS02S4JE 25-Apr-94 >100 >100
SW50293 SWS0210JE 24-Mar-93 >100 >100
SW50193 SW50208JE 24-Mar-93 >100 >100
Swo033 SW50221wWC 04-Nov-92 >100 >100
Swo34 SW50220WC 04-Nov-92 >100 >100 .
SW034 SWS50253JE 25-Apr-94 >100 >100
SW501 SWS0255TE 25-Apr-94 >100 ' >100
SW029 SWS0256JE 25-Apr-94 >100 >100
SWs07 SW50217IE 29-Mar-93 >100 >100
SwW@7 SWS50218JE 29-Mar-93 . >100 >100
SW026 SW50213WC 04-Nov-92 >100 >100
SWm6 SW50257JE 25-Apr-94 >100 >100
" Toxicity w0 Toxicity to
R Hyalella Hyalella
Location ) Sample ID Collection Date % Survivin (Avg. Wt in mg)
Sediment
SED127 ’ " SDS0012ZWC 05-Nov-92 85 0.06
SEDS06 SD50022WC ' 09-Nov-92 80 0.14
SEDS01 SD50004WC © 05-Nov-92 94 0.19
SEDS10 _— SD50017TWC._ - .. .09-Nov:92 ... _ . 94 0.10
T 96 0.16

SED513 . SDS0025WC ... 10-Nov-92__ .

- 1) Percent concentration at which there is a 50% lethality 10 test organisms.

Source: The Seacrest Group, 1992, 1993, 1993b, and 1994.

TO3-TOX.WK3 ’ Pagm i af ) Statas Dum: 10-Aae-34




Table 4A

Pond C-1 Sitewide (RFEDS) Historical Water-Quality Data, Statistical Summary »

Variable

FIELD MEASUREMENTS

SPECIFIC CONDUCTANCE (uS/cm)

TEMPERATURE (deg C)

DISSOLVED OXYGEN (mg/L)

pH (s1d. units)
ALKALINITY (mg/L)

RADIONUCLIDE ANALYSES (pCi/L)

GROSS ALPHA DIS
GROSS ALPHA TOT
GROSS BETA DIS
GROSS BETA TOT
PLUTONIUM 2397240 DIS
PLUTONIUM 2397240 TOT
URANIUM 233,-234 DIS
URANIUM 233,-234 TOT
URANIUM 235 DIS
URANIUM 235 TOT
URANIUM 238 DIS
URANIUM 238 TOT
AMERICTUM-241 DIS
AMERICIUM-241 TOT
CESIUM-137 DIS
CESIUM-137 TOT
CURIUM-244 DIS
CURIUM-244 TOT
NEPTUNIUM-237 DIS
NEPTUNIUM-237 TOT
STRONTIUM-89,90 DIS
STRONTIUM-89,90 TOT
THORIUM-230 DIS
THORIUM-230 TOT
THORIUM-232 DIS
THORIUM-232 TOT
TRITIUM DIS

TRITIUM TOT

TRACE-METALS ANALYSES (ug/L)

ALUMINUM DIS
ALUMINUM TOT
ANTIMONY DIS
ANTIMONY TOT
ARSENIC DIS
ARSENIC TOT
BARIUM DIS
BARIUM TOT
BERYLLIUM DIS
BERYLLIUM TOT
CADMIUM DIS
CADMIUM TOT
CESIUM DIS
CESIUM TOT
CHROMIUM DIS
CHROMIUM TOT
COBALT DIS
COBALT TOT
COPPER DIS
COPPER TOT
IRON DIS

IRON TOT

No. of Analyses

20
19
16

10

VW= N=NUNA— = LWL LIRS W

S Wi WaWaE WM~ NLEWAWLRBNAMWLAN

Passlaf 2

Mean Std. Devistion Maximum Minimum
390 63.1 460 165
16.6 8.49 293 0.0
8.36 .16 148 4.20
8.0 0.41 8.8 72
148 428 18§ 34
0.795 0.646 1.38 0.019
1.86 1.70 4.20 0.210
4.41 2.84 9.60 222
6.38 4.56 12.0 2.62
0.002 0.001 0.003 0.000
0.006 0.004 0.014 0.002
0.959 0.446 1.80 0.540
0.797 0.331 1.10 0.390
0.109 0.180 0.470 0.000
0.070 0.025 0.098 0.033
0.744 0.673 2.10 0.350
0.599 0.255 0.880 0.260
0.008 0.014 0.029 0.000
0.008 0.011 0.023 0.001
0.128 0.262 0.440 0.140
0.261 0.463 0.920 -0.260
0.008 0.014 0.024 -0.001
0.009 0.013 0.024 0.001
-0.019 N/A -0.019 -0.019
-0.009 N/A -0.009 -0.009
0.405 0.211 0.700 0.120
0.377 0.151 0.530 0.130
0.034 0.021 0.048 0.019
0.013 - N/A 6.013 0.013
0.013 0.018 0.000 0.026
0.028 N/A 0.028 0.028
209 80.6 302 161
188 202 330 45.0
759 454 108 43.8
613 297 1040 410
2713 142 422 14.0
233 142 422 11.0
15 0.78 2.0 09
20 1.46 4.0 0.9
96.2 12.0 110 88.6
93.8 240 120 62.0
0.7 026 1.0 0.5
08 026 1.0 0.5
40 092 46 33
46 N/A - 46 46
350 260 500 50
275 260 500 50
39 1.76 55 2.0
15 1.64 55 2.0
43 272 13 20
37 250 73 2.0
46 235 6.5 2.0
4.4 1.23 54 3.0
29.7 210 46.8 6.3
988 26 1230 690

Stms: 22 Jul-94




Table 4A
Pond C-1 Sitewide (RFEDS) Historical Water-Quality Data, Statistical Summary

. Variable No. of Analyses Mean Std. Deviation Maximum Minimum
TRACE-METALS ANALYSES (ug/L)-Cont’d
LEAD DIS 3 29.7 210 46.8 6.3
LEAD TOT 4 30 1.89 54 12
LITHIUM DIS 3 8.2 1.76 10.2 6.8
LITHIUM TOT 4 6.7 2.12 8.4 39
MANGANESE DIS 3 99.7 12.4 114 92
MANGANESE TOT 4 155 713 240 70
MERCURY DIS 3 02 0.00 0.2 02 .
MERCURY TOT 4 02 0.00 02 0.2
MOLYBDENUM DIS 3 6.6 3.09 10.0 4.0
MOLYBDENUM TOT 4 57 3.09 10.0 3.0
NICKEL DIS 3 10.1 4.87 14.7 50
NICKEL TOT 4 8.60 5.02 14.7 4.0
SELENIUM DIS 3 2.1 1.62 40 1.2
SELENIUM TOT 4 2.7 1.53 4.0 1.2
SILICON DIS 5 5960 1517 7670 3700
SILICON TOT 4 6580 1926 8950 4370
SILVER DIS 3 5.6 1.04 6.8 50
SILVER TOT 4 4.7 1.99 6.8 20
STRONTIUM DIS 3 252 176 270 235
STRONTIUM TOT 4 247 143 260 230
THALLIUM DIS 2 1.5 0.14 1.6 1.4
THALLIUM TOT 4 25 1.23 40 1.4
TIN DIS 3 216 15.1 . 389 11.0
" TIN TOT 4 19.4 13.1 389 11.0
VANADIUM DIS 3 4.7 2.40 6.5 20
VANADIUM TOT 4 45 2.00 6.5 2.0
.. ZINCDIS 3 47 2.72 72 w18
ZINC TOT 4 6.2 0.90 72 5.0
. MAJOR-CATIONS ANALYSES (mg/l.)
CALCIUM DIS 3 480 7 0.80 48.8 472
- CALCIUM TOT 4-- ‘446 - - 57 485 36.0
MAGNESIUM DIS 3 9.57 092 10.2 8.51
MAGNESIUM TOT 4 9.24 0.95 10.1 8.30
POTASSIUM DIS 3 2.00 0.13 2.10 . 186
“"POTASSIUM TOT 4 1.91 043 230 1.30
" SODIUMDIS T 3 245 kv 270 202
SODIUM TOT 4 237 293 264 20.5
MISCELLANEOUS ANALYSES (mg/L)
AMMONIA 9 0.43 0.26 0.84 0.20
BICARBONATE AS CaCO4 8 145 452 194 46.1
CARBONATE AS CaCO,4 9 104 1.17 135 10.0
CHLORIDE 9 25.6 4.12 322 20.1
CYANIDE 9 0.01 0.01 0.02 0.01
DISSOLVED ORGANIC CARBON 6 5.17 1.17 " 7.00 4.00
FLUORIDE, SOLUBLE 9 0.45 0.04 0.50 0.40
HEXAVALENT CHROMIUM 5 0.02 0.00 0.02 0.01
NITRATE/NITRITE 9 0.10 0.01 0.14 0.10
NITRITE 9 0.02 0.00 0.02 0.02
OIL AND GREASE 9 6.00 0.57 6.60 5.10
ORTHOPHOSPHATE 9 0.05 0.002 0.06 0.05
PHOSPHORUS 8 0.05 0.002 0.05 0.05
SULFATE 9 21.1 821 324 9.20
SULFIDE 9 0.94 0.26 1.20 0.28
TOTAL DISSOLVED SOLIDS 9 245 24.1 284 204
TOTAL ORGANIC CARBON 6 717 2.86 12.0 4.00
. TOTAL SUSPENDED SOLIDS 9 142 129 280 5.00
1) For values reported at or below the detection limit, the detection limit was used.
Source: Appendix A
TO4APDC1.WK3 Page 2af 2 Stams: 22 jui 94




Units = ug/L
Location Sample ID

Ci NP50454WC
C1 NP50521WC
C1 NPS0535WC
Cl1 NP50327TWC
Cl NP50488WC
Cl1 NP50488WC
C1 NP50454WC
Cl1 NP50488WC
Cl1 NP50535WC
C1 NP50415WC
Cl NP50415WC
Cl1 NP50415WC
Ci NP50415WC
C1 NPS0488WC
C1 NP50488WC
C1 NPS0488WC

Source: Appendix A-5A and A-5B.

Pond C-1 Summary of Historical Priority-Pollutant Data Values

TO4BPDC1 . WK3

Type

swW
SwW
SW

SwW
SwW

sw

Table 4B

Above Analytical Detection Limits

Qc

Smpl Date

04-Sep-91
02-Dec-91
19-Dec-91

22-Apr-91
09-Oc1-91

09-Oct-91

04-Sep-91
09-Oct-91
19-Dec-91

15-Jul-91
15-Jul-91
15-Jul-91
15-Jul-91
09-Oct-91
09-Oc1-91
09-Oct-91

Pags 1 of t

Chemical

ACETONE
ACETONE
ACETONE

BISQR-ETHYLHEXYL)PHTHALATE
BIS2-ETHYLHEXYL)PHTHALATE

DIETHYL PHTHALATE

Result

210
45.0
45.0

1.0
1.0

20

1.0
18.0
18.0

9.0
70

100
5.0
10.0
7.0

mww

Nt S o g g Gy ey

Stane 2-Jul-94




Table §
Pond C-1 Operational Historical Water-Quality Data, Statistical Summary

Vui;ble No. of Analyses Mean Std. Deviation Maximum Minimum

RADIONUCLIDE ANALYSES (pCi/L) V

GROSS ALPHA 393 1.8 0.82 6.00 0.10
GROSS BETA 393 12 1.17 10.0 0.60
AMERICTUM-241 192 0.01 0.02 0.11 0.02
PLUTONIUM 238 181 0.00 0.02 0.16 0.02
PLUTONIUM 2397240 192 0.01 0.03 0.23 0.03
URANIUM 233,-234 196 0.70 0.57 5.00 0.04
URANIUM 238 193 0.48 0.27 1.28 0.03

TRACE-METALS ANALYSES (ug/L) ?

ALUMINUM s 468 239 653 106
ANTIMONY 5 0.00 0.00 0.00 0.00
ARSENIC 5 0.00 0.00 0.00 0.00
BARIUM 5 943" 214 132 78.6
BERYLLIUM 5 0.00 0.00 0.00 0.00
CADMIUM 5 0.00 0.00 0.00 0.00
CHROMIUM 5 ... ..000 . --0.00 0.00 - .00
 COBALT s 1.76 241 440 . 000
COPPER 5 0.00 0.00 0.00 0.00 .
IRON 5 762 426 1110 123
. LEAD s 0.00 0.00 0.00 0.00
‘ MANGANESE 5 142 104 300 28.7
| . MOLYBDENUM 5 0.00 0.00 0.00 0.00
| ‘ NICKEL 5 0.00 0.00 0.00 0.00
SELENIUM s 0.46 1.03 230 0.00
SILVER s 1.04 233 5.20 0.00
"STRONTIUM s 257 24.4 299 240
-~ = =+ ~THALLIUM 5T 0,00 0.00 0.00 0.00
VANADIUM s 1.16 2.59 5.80 0.00
ZINC 5 8.66 8.80 23.50 0.00
MAJOR-CATIONS ANALYSES (mg/L) ?
CALCTUM 5. 475 6.88 - 56.5 41.0
MAGNESIUM 5 9.21 0.90 10.8 8.63
POTASSIUM 5 133 0.80 1.97 0.00
SODIUM s 239 1.7 253 ©214
FIELD/MISCELLANEOUS ANALYSES (mg/L, unless noted otherwise) !
TEMP (C) 378 9.40 6.61 26.5 -1.6
pH (std. units) 378 791 0.49 9.23 6.52
DISSOLVED OXYGEN 122 10.0 1.60 14.1 3.60
TOTAL PHOSPHOROUS 14 0.10 0.03 0.16 0.04
NITRATE 14 0.03 0.02 0.07 0.02
NVsS 1 8.70 N/A 8.70 8.70

1) For values reported at or below the detection limit, the detection limit was used.
2) All zero values indicate analyses at or under the detection Limit.

. Source: Appendix Tables C-1, C-2 and C-3.

TOSPNDC1.WK3 Pams 1 of | . Staros: 05-Aue-94




Table 6A
Pond C-2 Sitewide (RFEDS) Historical Water-Quality Data, Statistical Summary b

Variable No. of Analyses
FIELD MEASUREMENTS

SPECIFIC CONDUCTANCE (uS/cm) 294

TEMPERATURE (deg C) 291

DISSOLVED OXYGEN (mg/L) 248

pH (std. umits) 301

ALKALINITY (mg/L) 125

RADIONUCLIDE ANALYSES (pCi/L)

GROSS ALPHA DIS 61
GROSS ALPHA TOT 163
GROSS BETA DIS 57
GROSS BETA TOT 162
PLUTONTUM 2397240 DIS 2
PLUTONIUM 239/240 TOT 26
URANIUM 233,-234 DIS 34
URANIUM 233,-234 TOT 19
URANIUM 235 DIS 68
URANIUM 235 TOT 38
URANIUM 238 DIS 30
URANIUM 238 TOT 19
AMERICIUM-241 DIS 31

~ AMERICIUM-241 TOT 15
CESIUM-137 DIS 38
CESIUM-137 TOT 3
CERIUM-244 DIS 5
CERIUM-248 TOT 3

. .. - TRITIUM DIS 20
TRITIUM TOT 7

TRACE-METALS ANALYSES (ug.)

ALUMINUM DIS 49
ALUMINUM TOT 13
ANTIMONYDIS . 47
ANTIMONYTOT .15
ARSENIC DIS 48
ARSENIC TOT 15
BARIUM DIS 49
BARIUM TOT - : 15
BERYLLIUM DIS 47
BERYLLIUM TOT 15
CADMIUM DIS 39
CADMIUM TOT 13
CESTUM DIS ' 39
CESIUM TOT 15
CHROMIUM DIS 47
CHROMIUM TOT 1S
COBALT DIS 47
COBALT TOT 15
COPPER DIS 48
COPPER TOT 15
IRON DIS 49
IRON TOT 15
LEAD DIS 48
LEAD TOT 15
LITHIUM DIS 3%
LITHIUM TOT 12
MANGANESE DIS a8
MANGANESE TOT s
Paas | of 2

Mean Std. Deviation Maximum Minimum .

538
12.4

5.34

8.35
173

3.36
4.46
1.26
7.05
0.01
0.02
1.27
1.29
0.76
092
0.51
1.71

0.01

0.08
-0.01
0.03
0.0t
0.03
86.5
7930

30.1
499
23
26.7

28

74.6

85.8

1.2
2.9
s
176

44
50
54
8.5
7.0
6.9
A5
458
1.8
72
41.7
59.6
98.0
157

90.7
593
4.62
0.50
323

2.06
1.90
1.64
1.39
0.00
0.02
0.50
0.77
0.76
1.13
1.31
1.15
0.01
0.26
0.146
0.14
0.01
0.05
105

28.6
1118
12.0
13.0
1.40
2.08
219
345
0.63
1.05
0.92
097
246

217
253
129
12.24
5.1

30.8
121
18.3
114
141

150
249

733
355
17.0
10.3

295

9.45
9.00
15.3
14.2
0.02
0.07
3.03
2.63
322
4.06
2.08
4.06
0.04
1.03
0.459
0.40
0.02
0.09
370
13000

4180
60.0
60.0
10.0
10.0

5.0
5.0
5.0
5.0
1000
1000
10.0
10.0
50.0
50.0
25.0
25.0
124
3430
6.2
73.0

730
1000

235
1.0
0.00
6.6
108

0.24
0.13
352
0.45
0.00
-0.00
0.28
0.25
0.00
0.00
0.00
0.32
-0.01
-0.00
-0.35
-0.22
-0.00
-0.00
-145
5000

10.0
14.0

© 6.0

8.0
1.2
1.0
52.6
49.0
0.6
0.6
1.0
2.0
5.0
50.0
2.0
2.0
2.0
2.0
2.0
2.0
3.0
21s
0.4
0.6
74
83
1.0
33

Starus: 08-Aug-94




Table 6A

Pond C-2 Sitewide (RFEDS) Historical Water-Quality Data, Statistical Summary ?

Variable

ANALYSES (ug/L)-Cont’d

TRACE-METALS

MERCURY DIS
MERCURY TOT
MOL YBDENUM DIS
MOL YBDENUM TOT
NICKEL DIS
NICKEL TOT
SELENIUM DIS
SELENIUM TOT
SILICON TOT
SILVER DIS
SILVER TOT
STRONTIUM DIS
STRONTIUM TOT
THALLIUM DIS
THALLIUM TOT
TIN DIS

TIN TOT
VANADIUM DIS
VANADIUM TOT
ZINC DIS

ZINC TOT

MAJOR-CATIONS ANALYSES (mg/L)

CALCIUM DIS
CALCIUM TOT
MAGNESIUM DIS
MAGNESIUM TOT
POTASSIUM DIS
POTASSIUM TOT
SODIUM DIS
SODIUM TOT

MISCELLANEOUS ANALYSES (mg/L)

1) For values reported at or below the detection limit, the detection limit was used.

ALKALINITY AS CACO3
AMMONIA

BICARBONATE
BICARBONATE AS CACO3
CARBONATE AS CACO3
CHLORIDE

CHROMIUM VI

CYANIDE

DISSOLVED ORGANIC CARBON
FLUORIDE

NITRATE

NITRATE/NITRITE

NITRITE

OIL AND GREASE
ORTHOPHOSPHATE
PHOSPHATE

PHOSPHORUS

SILICA, DISSOLVED
SODIUM NITRATE
SULFATE

SULFIDE

TOTAL ALKALINITY
TOTAL DISSOLVED SOLIDS
TOTAL ORGANIC CARBON
TOTAL SUSPENDED SOLIDS

Source: Appendix B

No. of Analyses

47
15
35
12
47
15
47
15
18
47
14
37
13
48
15
36
12
47
14
47
15

49
15
49
15
49
15
49

GobhayuBeay

foullB8as28Y

puny
oo

Sz Ul

Pamlaofl

Mean Std. Deviation Maximum Minimum
0.2 0.07 0.6 0.1
0.2 0.08 0.5 0.1

69.7 233 1000 2.0
104 283 1000 3.8
9.1 7.50 40.0 3.0
116 9.76 40.0 4.0
29 1.52 8.9 1.0
3.0 217 10.2 1.0

2010 970 4000 808
3.7 1.48 10.0 2.0
46 1.78 10.0 3.0
365 121 1000 277
390 195 1000 220
438 5.10 15.0 0.9
52 5.30 15.0 1.0
132 460 2000 7.0
190 571 2000 11.0
47 6.92 50.0 2.0
81 12.4 50.0 2.0
116 26.1 179 2.0

425 99.2 396 3.0
40.5 13.1 108.0 26.0
44.8 9.1 109.0 26.5
e 180 1.75 19.0 11.0
14.5 2.40 17.0 7.70
6.19 0.83 7.90 4.51
6.39 1.80 12.0 4.90
51.7 167 63.2 278
- 494 10.3 61.0 276

124 78.7 210 10.0
1.27 2.06 14.0 0.02
173 26.6 210 102
154 287 210 107

9.76 1.48 10.0 1.00
492 6.28 61.0 33.0
0.01 0.00 0.03 0.01
0.01 0.005 0.02 0.00
7.93 1.44 11.00 5.00
0.67 0.09 0.80 0.50
0.014 0.013 0.100 0.010
0.27 0.55 3.10 0.01

0.014 0.013 0.10 0.01
8.37 5.50 21.0 5.00
0.04 0.04 0.16 0.01

0.039 0.046 0.17 0.01

0.151 0.129 0.54 0.01
3.20 3.02 6.00 0.01
0.05 0.00 0.08 0.05
413 13.9 80.0 100

0.003° 0.002 0.010 0.001
154 29.4 210 17
404 81.0 522 150
13.1 436 22.0 7.00
13.6 9.3§ 43.0 2.00
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Table 6B )
Pond C-2 Summary of Historical Priority-Pollutant Data Values
Above Analytical Detection Limits

Units s ug/L

Locatioa Sample ID Type Qc Smp! Dazs Chemical Result  Qual
Q FEC2041090 swW REAL 10-Apr-90 1,1-DICHLOROETHANE 1 J
Q C2041290W sw REAL 12-Apr-90 1,1,1-TRICHLOROETHANE 7
(o] SWO0076WC swW REAL 14-Jun-90 1,1,1-TRICHLOROETHANE 1 ]
Q NPS0490WC sw REAL 14-Oct-91 1,1,1-TRICHLOROETHANE . 04
[ev] FEC2041090 swW REAL 10-Apr-90 1,1,2-TRICHLOROETHANE 1 J
2 FEC2041090 swW REAL 10-Apr-90 1,122-TETRACHLOROETHANE 1 ¥
[or] FEC2041090 swW REAL 10-Apr-90 12-DICHLOROETHANE 1 ]
[or) FEC2041090 swW REAL 10-Apr-90 1.2-DICHLOROPROPANE 1 J
2 C2032990 swW REAL 29-Mar-90 12-DIMETHYLBENZENB 1 J
[or] FEC2041090 sw REAL 10-Apr-90 12-DIMETHYLBENZENB 1 J
[or] SW50066WC sw REAL 08-Aug-90 2-BUTANONB 71 J
Q NP50268WC swW REAL 05-Doc-90 2-BUTANONB H J
Q NPS02712WC swW REAL 11-Dec-90 2-BUTANONE 1 J
(e NPS0275WC 8w REAL 18-Dec-90 2-BUTANONB 2 J
[ov) NPS0278WC sw REAL 02-Jan-91 2-BUTANONB 4 J
Q NPS030SWC sw REAL 12-Mar-91 2-BUTANONB 1 J
Q NPS0OX2WC swW REAL 15-Apr-91 2-BUTANONB 8 J
[o-] NPSO436WC swW REAL 14-Aug-91 2-BUTANONB 7 ]
Q FEC2041090 swW REAL 10-Apr-90 2-HEXANONE 1 J
Q NPS0278WC swW REAL 2-Jan-91 2-HEXANONB 2 J
v SW50066WC SwW REAL 03-Aug-90 ACETONB 21 J
[ov] SWS0089WC swW REAL 15-Aug-90 ACETONB 1.3 J
[ev] NP50138WC swW REAL 31-Aug-90 ACETONB 2 J
Q NP50268WC swW REAL 05-Dec-90 ACETONB 1 J
Q NPS02T2WC swW REAL 11-Dec-90 ACETONE 3 J
Q NPSO275WC swW REAL 18-Dec-90 ACETONB 3 J
Q NPS0278WC sw REAL 02-1an-91 ACETONE 1 ]
Q NP50281WC sw REAL _ 08-Js0-91 ACETONB 1 J
[e- NPS029TWC swW REAL 04-Mar-91 ACETONE 3 J
Q NPSQ0SWC sw REAL - 12-M=r-91 ACETONE ' 3 ]
Q2 NP50326WC sw REAL 2-Ape-91 ACETONBE 1 J
Q NP50339WC swW REAL 29-Apxr-91 ACETONE 6 J
Q NPSOMTWC swW REAL 13-May-91 ACETONB 7 ]
Q NPS03IS9WC swW REAL 20-Masy-91 ACETONB 12
2 NPS0384WC SwW REAL 10-Jun-91 ACETONB 9 J
[or) NP503%4WC SW. ... REAL 17-Jun-91 ... ACETONB 3 ]
Q NPS0O39SWC SwW REAL 24-Jun-91 ACETONB 3 ]
Q2 NPS042WC swW REAL 22-kb-91 ACETONB 3 J
[o-] NP50428WC swW REAL 05-Aug-91 ACETONB 3 J
[or3 NP50436WC swW REAL 14-Aug-91 ACETONB 4 J
Q NPS0445WC swW REAL 21-Aug-91 - ACETONB 4 ]
Q2 NP50448WC W REAL 28-Aug-91 ACETONE H J
Q - NPS0470WC - - SW - - REAL 25-Sep-91 ACETONB 3.1 J
Q NP30473WC swW REAL 30-Sep-91 ACETONB 16
Q2 NPS0476WC swW REAL 01-0c2-91 ACETONB 10
2 NP50484WC swW REAL 07-Oct-91 ACETONE 4 J
Q NP50490WC swW REAL 14-0ct-91 ACETONE 4 J
Q -NP50154WC sw " REAL 11-Sep-90 AMETRYN 0.18
Q 2032990 swW REAL «-29-Mar-90 - = ATRAZINB : 057
[ov FEC2050390W swW REAL 03-Msy-90 ATRAZINE 0.14
[or3 PCC2050390W sw REAL 03-May-90 ATRAZINB 023
2 PCC2051090W W 10-May-90 ATRAZINB (1>
Q2 C2051090W sw 10-May-90 ATRAZINE 0.14
[or] C2051590W . SW 15-May-90 ATRAZINE 130

CQ PCC2051590W swW 15-Mxy-S0 ATRAZINB 190

swC2 PCC05290W SwW 22-May-90 ATRAZINB 023
[ev] SWO0076WC sw REAL 14-Jun-90 ATRAZINE 021
Q SWO0099WC swW REAL 25- Juo-90 ATRAZINB 021
Q SWS0002WC swW REAL 05-1ui-90 ATRAZINB 0.17
Q2 SW3004WC sw REAL 26-k}-90 ATRAZINB 03
(o) SW50031WC W REAL 31-i-90 ATRAZINE 02
Q SWS0066WC sw REAL 08-Aug-90 ATRAZINB 024
Q SWS0089WC swW REAL 15-Aug-90 ATRAZINB 028
Q SWS0112WC swW REAL 22-Aug-90 ATRAZINB 03
[ov] NP50138WC swW REAL 31-Aug-90 ATRAZINE 0.18
Q NP50151WC 4 REAL 05-Sep-90 ATRAZINB 02
(o3 NP50154WC swW REAL 11-Sep-90 ATRAZINE 0.15
Q NP50159WC swW REAL 17-Sep-90 ATRAZINB 0.16
Q NP350173WC swW REAL 27-8ep-30 ATRAZINB 0.1
Q2 NPS0184WC swW REAL @R-Oct-90 ATRAZINE 0.17
Q NPS0193WC SwW REAL 11-0c2-90 ATRAZINE 0.17
Q NPSQ207TWC swW REAL 2A4-0c-90 : ATRAZINE 1
o) NP50219WC SW REAL 31 -Ocs-90 ATRAZINB 029
Q NPS0230WC SwW REAL 08-Nov-90 ATRAZINB 0
Q NPS0238WC sw REAL 13-Now-90 ATRAZINB 0.4
Q NPS0250WC sw REAL 20-Nov-30 ATRAZINB 033
Q NP50261WC W REAL 27-Now-90 ATRAZINB 041
[or] NPS0268WC SwW REAL 03- Dec-90 ATRAZINB 023
Q2 NP30275WC SW RBAL 18- D90 ATRAZINE 320
Q NP50275WC swW REAL 18-Daoc-90 ATRAZINB 032
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NPSO322WC
NPS0372WC
NP50422WC
FEC2041090
NPS0422WC
NP50193WC
FEC2041090
SW000T6WC
FEC2041090
NPSO490WC
NP50343WC
FEC2041090
SWO00076WC
NP50422WC
T C052990W
FEC2041090
NP50154WC
NP50138WC
NP50207WC
FEC2041090
.. C2040690

-SW3I0066WC
NP301S1WC
NP50230WC
NP50339WC
NP50343WC
NPS0347TWC
NP5Q359WC
NP50359WC

NP50339WC
NP50473WC
FEC2041090
C2041290W
SWO00T6WC
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Source: Appeadix B-5A mnd B-5B.
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Pond C-2 Summary of Historical Priority-Pollutant Data Values

Table 6B

Above Analytical Detection Limits

Qc
REAL

REAL "

REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

;

HEHHEHHIEH IR §§§§§§E§E§E

Smp! Date

02-Jan-91
18-Mwr-91
22-Apr-91
29-Apr-91
20-May-91
17-Jun-91
24-Jun-91
01-u1-91
17-hl-91
05-Aug-91
14-Aug-91
21-Aug-91
28-Aug-91
01-Oc2-91
10-Apr-90
26-Jul-90
31-Aug-90
27-Sep-90
24-Oct-90
13-Nov-90
05-Dec-90
15-Apr-91
_29-May-91
22-hl-91
10-Ape-90
22-l-91
11-0ct-90
10-Apr-90
14-Jun-90
10-Apr-90
14-Oct-91
06-May-91
10-Apr-90
14-Jun-90
22-hal-91
29-May-90
10-Apr-90
11-Sep-90
31-Aug-90
24-0ct-90
10-Apr-90
06-Apr-90
07-Ape-90
09-Apr-90
09-Apr-90
10-Apr-90
03-May-90
29-May-90
© 26-hul-90
08-Aug-90
05-Sep-90
08-Nov-90
29-Apr-91
06-May-91
13-May-91
20-May-91
20-May-91
24-Jun-91
2-hi-91
07-0ct-91
11-Sep-90
11-Sep-90
11-Sep-90
11-Sep-90
20-Nov-90
11-Sep-90
11-Sep-90
10-Apr-90
12-Apr-90
14-Jun-90
10-Agr-90
03-May-90
03-May-90
14-0c2-91
10- Apr-90
03-Maey-90
03-Mey-90
29-Apr-91
30-Sep-91
10-Apr-90
12-Apr-90
14 ha- 90

Aold]

BROMODICHLOROMETHANB
BROMODICHLOROMETHANE
CARBON DiSULFIDE
CARBON TETRACHLORIDE
CARBON TETRACHLORIDE

CHLOROBENZENB v
CHLOROBENZENE
CHLOROETHANB
CHLOROFORM
CHLOROPORM
CHLOROPORM
CHLOROMETHANE
cis-13-DICHLOROPROPENE
CYANAZINE
DI-a-BUTYL PHTHALATE
DI-a-BUTYL PHTHALATE
ETHYLBENZENB

METHYLENE CHLORIDE .
METHYLENE CHLORIDB
METHYLENE CHLORIDE
METHYLENE CHLORIDE
METHYLENE CHLORIDE
METHYLENE CHLORIDE
METHYLENE CHLORIDE
* ° METHYLENE CHLORIDE
. METHYLENE CHLORIDE
METHYLENE CHLORIDE
METHYLENE CHLORIDE
METHYLENE CHLORIDE
METHYLENE CHLORIDB
METHYLENE CHLORIDE
METHYLENE CHLORIDE
METHYLENE CHLORIDE
METHYLENE CHLORIDB
METHYLENE CHLORIDE
METHYLENE CHLORIDE
PROMETON
PROMETRYN
PROPAZINE
SIMAZINE
SIMAZINE
SIMETRYN
TERBUTHYLAZINE
TETRACHLOROETHENE
TETRACHLOROETHENE
TETRACHLOROEBTHENE

TRICHLOROETHENE
TRICHLOROETHENB
TRICHLOROETHENE

Result

i

042
031
025
061
038
029
033
0.1
0.16
0.18
.77
0.17
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Table 7
Pond C-2 CWA Compliance (NPDES) and Operational Historical Water-Quality Data,
Statistical Summary

Variable No. of Analyses Mean Std. Deviation Maximum Minimum .

RADIONUCLIDE ANALYSES (pGi/L) ¥

GROSS ALPHA 73 2.58 L1l 6.00 0.40
GROSS BETA 73 7.05 1.48 100 - 0.30
AMERICIUM-241 68 0.02 0.07 0.51 0.03
PLUTONIUM 238 50 0.00 0.01 0.04 0.02
PLUTONIUM 2397240 61 0.04 0.11 0.85 0.01
URANIUM 233,-234 66 1.13 0.46 2.36 0.42
URANIUM 238 66 1.42 0.67 295 0.51

TRACE-METALS ANALYSES (ug/L) ?

ALUMINUM 70 41 727 5030 738
ANTIMONY 70 0.0 0.0 0.0 0.0
ARSENIC 70 0.0 0.0 0.0 0.0
BARIUM 70 89.2 13.6 122 36.7
BERYLLIUM 70 0.1 04 25 0.0
CADMIUM 70 - 0.1 08 49 0.0
CHROMIUM 70, 09 25 10.6 0.0
COBALT 70 03 1.0 47 0.0
COPPER 7 - 10 2.4 9.5 0.0
IRON 70 491 52 - 3390 59.7
LEAD 70 0.0 0.0 0.0 0.0
MANGANESE 70 294 218 931 262
MOLYBDENUM 70 0.1 1.0 8.7
NICKEL 70 06 31 20.6
" SELENIUM © 70 06 .4 448
SILVER 70 0.0 0.0 0.0
STRONTIUM 70 344 502 428
THALLIUM 70 0.0 0.0 0.0
VANADIUM 70 06 23 122
ZINC 70 19.8 289 28

MAJOR-CATIONS ANALYSES (mg/L) V

CALCIUM 70 44 7.95 55.6 15.6
MAGNESIUM 70 139 228 173 396
POTASSIUM 100 '5.39 095 173 3.04
SODIUM 70 463 8.39 622 17.4

FIELD/MISCELLANEOUS ANALYSES (mg/L unless noted otherwise) !

TEMPERATURE (deg C) 70 11.1 731 249 0.7
pH (std. units) 70 82 03 8.7 73
DISSOLVED OXYGEN 17 9.65 225 135 6.10
AMMONIA 1 0.03 N/A 0.03 0.03
NITRATE n 0.06 0.07 0.34 002
HARDNESS 69 174 347 217 0.0
. SUSPENDED SOLIDS 58 239 30.1 2n 00
TOTAL DISOLVED SOLIDS 70 314 69.4 407 1.0
BIOCHEMICAL OXYGEN DEMAND 1 6.8 N/A 6.8 6.8
TOTAL CHROMIUM 65 0.006 0.001 o.011 0.005
NON-VOLATILE SUSPENDED SOLIDS 70 89 123 67.0 0.0

—
1) Forall values reported at or below the detection limit, the detection Limit was used.
2) All zero values indicate analyses at or below the detection limit.
Source: Appendix D
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Table 8

Surface-Water Data-Base Comparison of Mean Concentrations

Stream Water

Pond C-1 Pond C-2
Tables G-1 Tables G-1 Tables G-1 Tables 9A
Constituent &G-2 Table4A  Table § &G-2 Table6A  Table?7 &G-=2 & 9BY
TMs (ug/L)
Al Dissolved 87 76 - 9 31 - 82 90120
Total 1132 613 468 100 499 431 856 12812420
0

Sb Dissolved 24 27 - 28 22 - 43 3013
Total 30 23 oY 30 27 oY 483 30/11

As Dissolved 4 15 - 5 - 28 - 35 4706
Total 5 20 ov 5 2.5 oY 33 4.5/1.4

Ba Dissolved 137 96 - 111 75 - 91 89/77
Total 100 .. 94 94 126 86 " 89 96 93109

Be Dissolved 293 0.7 - 4 1.1 - 2.7 2.40.2
Total 2 0.8 oY 2 12 0.1 1.7 2.402

Cd Dissolved 2 4.0 - 2 29 - 20 2513
" ""Total 2 46 ob 2 3.5 0.1 22 2.5/1.3
Cs Dissolved 387 350 - 39 176 - 385 4617250
Total 500 275 - 487 252 o 397 3837250

Cr Dissolved 8 39 - 6 44 - 55 4.9/12
Total 5 35 ov 5 5.0 0.9 63 4933

Co Dissolved 25 43 --- - -28 54 - 18 24/1.6
Total 25 3.7 1.8 25 8.5 03 17 2412.0

Cu Dissolved 12 46 - 12 - 70 - - 12 1239
Total 12 44 oY 12 69 1.0 10 9/4.6

Fe Dissolved 94 30 - 7 24 - 74 187/69
Total 1573 988 762 194 458 491 925 6273140

Pb Dissolved 3 309 - 3 1.8 - 20 2.0/5.4
Total 2 3.0 o 2 72 oY 35 1.8/15

Li Dissolved 50 8.2 - 50 42 - 124 13/4.6
Total 50 6.7 - 50 60 - 130 11/6.4

Mn Dissolved 11 100 - 76 98 - 37 26/41
Total 384 155 142 559 157 294 68 351201

Hg Dissolved 0.5 02 - 0.1 02 - 0.1 0.10.1
Total 0.2 02 - 0.1 0.2 - 0.1 0.120.1
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Table 8

Surface-Water Data-Base Comparison of Mean Concentrations

Pond C-1 Pond C-2 Stream Water
Tables G-1 Tables G-1 Tables G-1 Tables 9A
Constituent & G-2 Table 4A Table § & G-2 Table 6A Table 7 & G-2 & 9B

TMs (ug/L)

Mo Dissolved 87 6.6 - 54 70 - 53 97/4.4

Total 50 57 ov 50 104 0.1 56 97/4.4

Ni Dissolved 20 10 - 20 9.1 - 24 20/5.9

Total 20 8.6 oY 20 12 0.6 14 20/6.0

Se Dissolved 2 2.1 - 2 29 - 20 2309

Total 2 2.7 0.5 2 3.0 0.6 23 2.5/1.1

Ag Dissolved 5 - 56 - -5 37 - 52 4912

Total 5 4.7 1.0 5 4.6 ov . 55 4912

Sr Dissolved 417 252 - 443 365 - 376 2551237

Total 500 247 257 453 390 . 344 369 255247

T1 Dissolved 5 1.5 - 5 4.8 - 3.8 4.90.7

Total 5 25 oy 5 52 o» 35 4.90.7

Sn Dissolved 50 2 - . S0 132 -~ 9% 9189

Total 50 19 - 50 190 - 103 97/8.9

V Dissolved 25 4.7 - 25 4.7 - 19 24/1.6

Total 25 45 : 12 - 25 8.1 06 18 24/6.4

Zn Dissolved ' 56 4.7 - 31 12 - 17 1177.4

Total 127 6.2 8.7 119 42 20 45 1526

Major Cations (mg/L)

Ca Dissolved 47 48 - 36 41 - 45 44/45

Total 46 45 47 36 45 44 44 44/47

Mg Dissolved 10 9.6 - 10 15 - 93 9.78.6

Total 11 9.2 9.2 11 15 14 89 9.79.0

" K Dissolved 1.9 20 - 6.0 6.2 - 25 1.822.7

Total 25 19 13 6.5 6.4 . 54 24 1.973.1

Na Dissolved 34 24 - 34 52 - 27 20122

Total .37 24 24 35 49 46 25 20122

1) Zero values were analyses less than an unknown detection limit. It is more likely that the constitent
is present at a concentration between zero and whatever applicable the detection Limit.

2) Site SW0032 values were omitted from this average (Appendix Table G-2).

3) Judged to have anomalous data value(s).

4) Low flow/igh flow averages are shown.
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OUS-FSP Surface-Water

Variable

RADIONUCLIDE ANALYSES (pCi/lL) V

GROSS ALPHA DIS
GROSS ALPHA TOT
GROSS BETA DIS
GROSS BETATOT
PLUTONIUM 2397240 DIS
PLUTONIUM 229/240 TOT
URANIUM 233,-234 DIS
URANIUM 233,-234 TOT
URANIUM 235 DIS
URANIUM 235 TOT
URANIUM 238 DIS
URANIUM 238 TOT
AMERICIUM-241 DIS
AMERICIUM-241 TOT
RADIUM-226 DIS
RADIUM-226 TOT
STRONTIUM-89,90 DIS
STRONTIUM-89,90 TOT
CESIUM-137 DIS
CESIUM-137 TOT
TRITIUM TOT

TRACE-METALS ANALYSES (ug/L) 2

ALUMINUM DIS
ALUMINUM TOT
ANTIMONY DIS
ANTIMONY TOT
ARSENIC DIS
ARSENIC TOT . .
BARIUM DIS
BARIUM TOT
BERYLLIUM DIS
BERYLLIUM TOT

-CADMIUM DIS

CADMIUM TOT
CESIUM DIS
CESIUM TOT
CHROMIUM DIS
CHROMIUM TOT
COBALTDIS
COBALT TOT
COPPER DIS
COPPER TOT
IRON DIS

[RON TOT
LEADDIS

LEAD TOT
LITHIUM DIS
LITHIUM TOT
MANGANESE DIS
MANGANESE TOT
MERCURY DIs
MERCURY TOT

Table 9A

Quality Data, Statistical Summary
Low-Flow Sampling Surveys
No. of Analyses Mean Std. Deviation Maximum Minimum
25 1.83 2.08 8.30 0.183
27 1.93 1.82 7.60 0.119
25 3.79 3.03 13.0 1.13
27 3.25 2.42 11.0 1.06
26 0.004 0.008 0.039 -0.001
25 -0.003 0.022 0.031 -0.069
26 1.057 091 4.20 0.105
27 1.051 1.059 4.68 0.029
26 0.039 0.068 0.260 -0.017
27 0.062 0.078 0.280 -0.021
26 1.06 1.55 7.50 -0.061
27 1.080 1.55 7.00 0.000
25 0.002 0.006 0.008 -0.023
24 0.030 0.084 0.380 -0.001
2 0.183 0.194 0.320 0.046
1 0.160 N/A 0.160 0.160
26 0.597 0.424 2.063 -0.032
18 0.536 0.248 0.830 0.033
19 0.447 0.538 1.85 -0.788
13 0.832 0.410 1.60 -0.180
2 -54.6 430 . 242 -85.0
28 89.7 26.6 100 12.1
27 128 158 524 15.2
28 29.5 2.46 30 17
28 29.5 2.46 30 17
28 4.7 1.03 50 1.1
28 ... 45 - 1.41 57 1.0
28 89.3 358 160 256
28 93.0 389 187 383
28 24 0.40 25 04
28 24 0.40 25 04
28 25 0.20 25 1.5
28 25 0.20 2.5 1.5
17 461 115 500 80.0
22 383 200 500 300
28 49 0.51 5 23
28 49 0.51 5 23
28 24.2 4.26 25 25
28 243 3.65 25 5.7
28 12.2 1.49 12.5 46
28 9.1 4.23 12.5 20
28 187 589 3180 47.5
28 627 2079 11200 50.0
28 1.60 0.40 3.20 1.35
28 1.77 1.53 9.5 1.00
28 12.8 15.7 50 22
28 113 139 50 22
28 26.2 518 274 L1
28 35.0 68.3 363 1.4
28 0.1 0.0 0.1 0.1
28 0.1 0.0 0.1 0.1

Page 1 of 2
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Table 9A
OUS-FSP Surface-Water Quality Data, Statistical Summary
Low-Flow Sampling Surveys

Variable No. of Analyses Mean Std. Deviation Maximum Minimum .
TRACE-METALS ANALYSES. Cont'd (ug/L) ?
MOLYBDENUM DIS 28 96.6 179 100 5.1
MOLYBDENUM TOT 28 96.6 17.9 100 5.1
NICKEL DIS 28 19.6 2.35 20 1.6
NICKEL TOT 28 20.0 0.00 20 20
SELENIUM DIS 28 23 0.42 2.8 1.1
SELENIUM TOT 28 2.5 025 3.2 1.7
SILICON TOT 28 5850 2398 11100 1780
SILVER DIS 28 49 0.49 5 24
SILVER TOT 28 49 0.49 5 24
STRONTIUM DIS 28 255 127 537 35
STRONTIUM TOT 28 255 126 546 37
THALLIUM DIS 28 49 0.78 5 : 0.9
THALLIUM TOT 28 49 0.78 5 0.9
TIN DIS 28 96.8 169 100 10.6
TIN TOT 28 97.3 144 100 237
VANADIUM DIS 28 23.8 4.69 25 2.5
VANADIUM TOT 28 23.5 537 25 29
ZINC DIS 28 10.6 4.04 237 36
ZINC TOT 28 15.2 16.7 85.9 2.5

MAJOR-CATIONS ANALYSES (mg/L) ?

CALCIUM DIS 27 4.1 203 79.7 5.06
CALCIUM TOT 27 440 20.1 80.7 527
MAGNESIUM DIS 28 9.68 5.26 229 1.31
MAGNESIUM TOT 28 9.68 5.30 230 1.41
POTASSIUM DIS 28 1.83 1.22 5.54 0.60
POTASSIUM TOT 28 1.87 1.18 5.38 0.84 '
SODIUM DIS 28 20.2 9.12 43.2 0.58
SODIUM TOT 28 203 8.92 413 0.96

MISCELLANEOUS ANALYSES (mg/L) 9

BICARBONATE AS CACO3 28 128 524 230 18.0
CARBONATE 28 338 8.37 44.0 0.50
CHLORIDE 28 311 - 16.76 63.0 -1.70
CYANIDE % 2 528 0.35 55 5.00
DISSOLVED ORGANIC CARBON 22 8.07 8.03 330 31.00
FLUORIDE 28 0.42 0.13 0.70 0.05
NITRATE o T 1 8.09 N/A 8.09 8.09
NITRATE/NITRITE 1 0.05 N/A 0.05 0.05
NITRITE 1 0.025 N/A 0.028 0.03 |
OIL AND GREASE 1 4.00 N/A 4.00 4.00 ‘
ORTHOPHOSPHATE i 0.16 N/A 0.16 0.16 ‘
SULFATE 28 24.7 115 47.0 2.50 |
SULFIDE ! 0.50 N/A 0.50 0.50 |
TOTAL DISSOLVED SOLIDS 28 223 91.8 380 370
TOTAL ORGANIC CARBON 26 6.58 7.73 41.0 2.00
TOTAL SUSPENDED SOLIDS 28 5.46 3.50 170 4.00
1) For values reported at or below the detection limit, the detection limit was used.
2) For values reported at or below the detection limit, one-half the detection limit was used.
Source: Appeadix J, Tables J-1, J-2, and J-3.
* Apparent problem with units (RFEDS resolution pending). . 1
|
|
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OUS-FSP Surface-Water

Variable

. RADIONUCLIDE ANALYSES (pCi/L) ¥

GROSS ALPHA DIS

GROSS ALPHA TOT

GROSS BETA DIS

GROSS BETA TOT
PLUTONIUM 239/240 DIS
PLUTONIUM 2397240 TOT
URANIUM 233,-234 DIS
URANIUM 233.-234 TOT
URANIUM 235 DIS

URANIUM 235 TOT

URANIUM 238 DIS

URANIUM 238 TOT
AMERICIUM-241 DIS
AMERICIUM-241 TOT
STRONTIUM-89,90 DIS
STRONTIUM-89,90 TOT
TOTAL RADIOCESIUM-137 DIS
TOTAL RADIOCESIUM-137 TOT

TRACE-METALS ANALYSES (ug/1) ?

TOSBHI-O.WK3

ALUMINUM DIS
ALUMINUM TOT
ANTIMONY DIS
ANTIMONY TOT
ARSENIC DIS
ARSENIC TOT
BARIUM DIS
BARIUM TOT
BERYLLIUM DIS
BERYLLIUM TOT

' CADMIUM DIS

CADMIUM TOT
CESIUM DIS
CESIUMTOT - -- -
CHROMIUM DIS
CHROMIUM TOT
COBALT DIS
COBALT TOT
COPPER DIS
COPPER TOT
IRON DIS

IRON TOT

LEAD DIS

LEAD TOT
LITHIUM Dis
LITHIUM TOT
MANGANESE DIS
MANGANESE TOT
MERCURY DIS
MERCURY TOT

Table 9B
Quality Data, Statistical Summary
High-Flow Sampling Surveys

No. of Analyses Mean Std. Deviation Maximum Minimum
14 0.92 0.58 1.80 0.06
14 3.08 3.62 14.0 0.28
14 2.90 0.89 53 1.9
14 4.74 3.15 13.0 21
14 0.0005 0.001 0.002 -0.001
14 0.015 0.03 0.110 -0.002
14 0.80 0.81 2.6 0.036
14 0.83 0.74 24 0.16
14 0.049 0.064 0.24 -0.012
14 0.053 0.051 0.13 0.000
14 0.57 0.50 1.50 0.00
14 0.68 0.52 1.90 0.083
14 0.008 0.016 0.061 -0.005
14 0.008 0.016 0.061 -0.005

7 0.29 0.055 . 034 0.18
7 0.36 0.066 0.45 0.29
7 0.094 0.200 0.400 -0.096
7 0.290 0.650 1.70 -0.260
13 19.5 132 55.6 9.35
13 2420 3660 10800 69.2
11 13.1 38 20.7 9.0
12 109 1.65 122 9.0
13 0.64 0.1 0.75 0.55
14 1.39 1.74 6.5 0.55
14 76.5 203 109 38.4
14 109 63.6 271 49.5
13 0.24 0.077 0.31 0.15
13 0.23 0.078 0.3 0.15
13 1.33 0.21 1.55 1.15
13 1.33 0.21 1.55 1.15
13 250 0 250 250
13 250 0 250 250
- 13 1.17 0.43 2.6 1.0
13 328 4.07 12.1 1.0
13 1.55 0.34 1.85 1.2
13 1.95 1.2 517 1.2
) 13 386 1.09 63 23
13 4.62 4.15 15 1.7
13 68.9 66.2 262 153
14 3140 4970 16500 226
13 54 8.08 26.7 0.75
13 753 8.63 31 0.75
13 464 2.46 8.6 0.7
13 6.43 3.68 12.1 1.1
14 41.2 41.1 144 7.2
13 201 245 782 243
14 0.1 0.0 0.1 0.1
14 0.1 0.0 0.1 0.1
Pass | of 2 Status: 1i-Auvg-34




OUS-FSP Surface-Water Quality Data, Statistical Summary

Table 9B

High-Flow Sampling Surveys

Variable

TRACE-METALS ANALYSES (ug/L) ?
MOLYBDENUM DIS
MOLYBDENUM TOT
NICKEL DIS
NICKEL TOT
SELENIUM Dis
SELENIUM TOT
SILICON DIS
SILICON TOT
SILVER DIS
SILVER TOT
STRONTIUM DIS
STRONTIUM TOT
THALLIUM DIS
THALLIUM TOT
TIN DIS
TIN TOT
VANADIUM DIS
VANADIUM TOT
ZINC DIS
ZINC TOT

MAJOR-CATIONS ANALYSES (mg/L) 2

CALCIUM DIS
CALCIUM TOT
MAGNESIUM DIS
MAGNESIUM TOT
POTASSIUM DIS
POTASSIUM TOT
SODIUM DIS
SODIUM TOT

MISCELLANEOUS ANALYSES (mg/L) 2

BICARBONATE AS CACO3 .
CARBONATE

CHLORIDE

CYANIDE

DISSOLVED ORGANIC CARBON
FLUORIDE

SULFATE

TOTAL DISSOLVED SOLIDS
TOTAL ORGANIC CARBON
TOTAL SUSPENDED SOLIDS

Std. Deviation Maximum Minimum '

No. of Analyses Mean

13 437 0.75 5.15 37
13 4.37 0.75 5.15 3.7
13 593 1.49 10.8 5.2
13 5.95 1.57 11.1 5.2
14 091 0.59 23 0.4
14 1.07 073 25 04
14 6880 2120 10700 3460
14 11700 9040 31800 3310
13 1.15 0.00 1.15 1.15
13 1.15 0.00 1.15 1.15
14 237 90.7 42 103
14 247 89.6 418 103
13 0.72 0.078 0.8 0.65
13 0.72 0.078 0.8 0.65
13 8.87 4.07 13.1 5.25
13 8.87 407 13.1 5.25
13 1.57 0.44 3.0 1.35
13 6.4 8.95 254 1.35
13 7.36 3.23 14.5 1.8
13 256 204 69.6 6.1
14 4.8 184 84.1 17.9
14 46.5 19.1 717 17.8
14 8.58 3.44 179 424
14 9.02 3.26 16.7 1.06
14 2.67 1.3 490 1.41
14 3.09 141 522 1.26
14 220 100 49.8 10.5
14 222 10.8 523 10.7
14 ...121 41.7 166 376
14 5 0 5 5
14 314 8.95 46.9 15.3
7 0.005 0.0009 0.005 0.003
T 14 49 19.9 8.4
14 0.38 0.1 0.5 0.16
14 334 224 935 25
14 240 72.6 409 150
7 1.79 1.56 9.4 5.1
14 87 166 490 2.5

1) For values reported at or below the detection limit, the detection limit was used.
2) For values reported at or below the detection limit, one-haif the detection limit was used.

Source: Appendix J, Tables J-1A, J-2A, and J-3A.
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Table 10A

Surface-Water Total Trace-Metal and Major-Cation Concentrations in Woman Creek
Low-Flow Sampling Surveys "

Z
°

z

Sampling  Sample Date Si Ag Sr T Sn v Zn Ca Mg K Na
Site? Number (ug/l) u u u, u, u u u, u u U, uj u
SwW107 SW50224WC 04-Nov-92 200 U 40 U 5U 5420 wou 115 B 10U 200 U 50 U 37 B 18500 4780 B 940 B 9460
SWS50214JE 24-Mar-93 200 U 49U 5u 4780 N 10U 198 B 1ou 200 U sOuU 20U 29700 7720 1380 B 24200
SW040 SWSs0223wWC 04-Nov-92 200 U 40U 5U 5060 10U 114 B 10u 200 U S0 U 20U 18200 4880 B 903 B 10400
SW50211JE 24-Mar-93 200 U 49U 5U 4600 N U 202 10U 200 U sOuU 20U 30650 8225 1195 B 27200
SW127 ~  04-Nov-92 - - - - - - - - - - - - - -
SWS0216JE 24-Mar-93 200 U 49U U 4060 N 10U 455 B 10U 200 U 0uU 20U 16400 4210 B 1660 B 12000
SW041 - 04-Nov-92 - - - - - - - - - - - - - -
SWS5021SJE 24-Mar-93 200 U 40U 53U 3970 N ouU 147 B 10U 200 U so0uU 217 24600 5990 1760 B 19000
SW506 SWS0222wWC 04-Nov-92 200 U 40U 5U 6090 - 10U 152 B 10U 200 U S0 uU 20U 29000 5770 864 B 13200
SW50209JE 24-Mar-93 200 U U 5U 5450 N 10U ---206 - 10U 200 U S0OuU 20U 37400 1760 1180 B 20400
SW50293 SWS0210JE 24-Mar-93 200 U 40 U 5U 10700 N 0u 291 10U 200 U 50U 20U 56300 9380 13 B 18900
SW50193  SWSO0208JE 24-Mar-93 200 U 4 U 5U 6370 N ou 219 ouU 200 U 0U 20U 38800 8540 843 B 19800
SWyill SWU22IWC 04-Nov-92 200 U 40 U 5U 6570 v m 10U 200 U SO U 72 39800 8740 866 B 21000
SWS0207JE 24-Mar-93 200 U 4 U 5U 5670 N wou 263 10U 200 U sOu 257 45200 10300 958 B 27900
SWUM SWI20WC 04-Nov-92 200 U 4 U suU 11100 wou 229 1ou 200 U S0 U 63 B 61900 7550 1560 B 14300
S WS0206JE 24-Mar-93 200 U 4 U 5U 9330 N 10U 223 i0U 200 U 50 U 38.3 54800 7420 1440 B 14400
SW501 SWHR19WC 04-Nov-92 200 U 40 U 5U 8790 10u 256 10U 200 U 50 U - 54600 9400 1290 B 21600
SWS0205JE 24-Mar-93 200 U 40U 5U 6600 N 100U m 10U 200 U SO0 uU 20U 52000 10100 989 B 25400
SW029 SW50218WC 04-Nov-92 200 U 40U 5U 8410 10U v 1, 10U 200 U 50U 174 B 56250 10350 1525 B 24850
SWS02041E 24-Mas-93 200 U 40U 5U 6180 N ouU 267 ou 200 U LRV 20U 49800 10100 1440 B 26400
SW55193  SW70040JE 24-May-93 102 U 20 1.7 1790 48 U 151 17U 233 64 16.5 23900 5420 5380 6000
HSS209 SW50009JE 18-Mar-93 200 U 4 U 5U 1780 nu 200 B 10U 200 U sou 134 B 5270 1410 B 2670 B 962 B
SW026 SW50213WC 04-Nov-92 200 U 40U 5U 6900 ou 314 0u 200 U 50 U 4B 56200 12500 1630 B 33200
SW50201JE 24-Mar-93 200 U 49 U 5U 5030 N 10U 39 10U 200 U S0U 20U 54400 11900 1340 B 31500
RFP Surface Water 6.3 16346 590 67.1 288 176 49465 9813 4167 33817
RFP Seep/Spring Water 1655 43 156 23030 974 2009 7 1003 1556 500177 34489 13072 27834

1) Concentrations are for the wotal fraction.
2) Sampling location 