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1.0 INTRODUCTION

This document represents a major modification to the Final Proposed Interim Measures/Interim Remedial
Action (IM/IRA) Decision Document for the Solar Evaporation Ponds (SEP), Operable Unit (OU) 4
(DOE, 1992). The original IM/IRA was written as a result of an agreement among the Department of
Energy, Rocky Flats Field Office (DOE RFFOQ), Colorado Department of Public Health and Environment
(CDPHE), and Environmental Protection Agency (EPA) to address the issue of contaminated surface water
in a portion of North Walnut Creek Drainage at the Rocky Flats Environmental Technology Site (RFETS).
This Decision Document presents an evaluation of remedial alternatives and the proposed remedial action
for managing the Solar Ponds Plume (SPP) to ensure protection of surface water. At present, water
collected from the SPP by the Interceptor Trench System (ITS) is treated by flash evaporation at Building
374, however, the present collection system is not effective in capturing all contaminated groundwater flow
from the SEPs (DOE, 1994). RFETS undertook a study to evaluate more cost-effective treatment
technologies for the SPP (RMRS, 1997a). Although reducing the cost of treating the SPP water was the
primary reason for identifying an alternative treatment method, the alternative is also a long-term
solution/remediation for the SPP. Soil contamination in this area will be addressed as part of the Industrial
Area OU. '

In addition to presenting the proposed remedial action, this Decision Document presents the results of
groundwater quality and hydrogeological evaluations of the SPP conducted in 1997 and 1998. This
information supported alternative analyses and the selection of the proposed remedial action. Interception
and treatment of the nitrate plume will mitigate a continuing source of contamination to North Walnut
Creek. The SPP is ranked 16™ on the 1998 Environmental Restoration Ranking List update to the Rocky
Flats Cleanup Agreement (RFCA), Attachment 4.

1.1 Background

RFETS is a government-owned, contractor-operated facility formerly used for the fabrication of special
nuclear materials for national defense. The 6,550-acre site is located in Jefferson County, Colorado,
approximately 16 miles northwest of Denver (Figure 1-1). The cities of Boulder, Broomfield, Westminster,
Golden, and Arvada are located less than 10 miles to the northwest, northeast, east, south, and southeast,
respectively.

Centrally located within the RFETS boundary is a 400-acre security area called the Industrial Area (IA).
A high security Protected Area (PA) is within the [A. The remaining 6,150 acres consist of undeveloped
land used as a buffer zone to further limit access to the operations area (Figure 1-1). Fabrication
operations began at the RFETS in 1951 and ceased in 1991 when the RFETS was placed into shut-down
condition.

Operations at the site resulted in the generation of liquid and solid wastes containing radioactive and
hazardous constituents that were managed in various waste processing units. The SEPs, located in the
northeastern portion of the PA, were one of these waste-processing units (Figure 1-1). The SEPs were
operated primarily to store and evaporate radioactive process wastes and neutralized acidic process wastes
containing high levels of nitrate and aluminum hydroxide from 1953 to 1986. Leakage from the SEPs has
contaminated the shallow groundwater in the area. The SPP has migrated down the hillside to the north of
the SEPs and into North Walnut Creek.
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In addition to the ITS constructed in 1981, the two IM/IR As that initiated remediation at the SEPs also
influenced the SPP. The Final Proposed IM/IRA Decision Document for the SEPs, OU 4 (DOE, 1992)
was approved in 1992 and included construction and utilization of three temporary storage tanks and
associated piping to contain and transfer water collected by the ITS. The modular storage tanks (MSTs)
are located on the hill to the northwest of the SEPs. At present, the water from the MSTs is transferred to
Building 374 for flash evaporation. In 1995, the Draft OU 4 IM/IRA Environmental Assessment Decision
Document for the SEPs was prepared (DOE, 1995). The action implemented by this document included
the removal of liquid and sludges from the SEPs.

1.2 Purpose

This Decision Document outlines the remediation strategy, treatment goals, applicable regulatory
requirements, and implementation schedule to accomplish a long-term and more cost-effective remedy for
the SPP groundwater interception, management, and treatment. The SPP is currently being managed and
treated according to the amended IM/IRA (DOE, 1992; DOE, 1995).
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2.0 PROJECT DESCRIPTION

A brief description of the conceptual model for the project (Section 2.1) as well as a summary of previous
investigations (Section 2.2), previous remedial actions (Section 2.3), and recent investigations and
evaluations (Section 2.4) are provided in the following sections.

2.1 Conceptual Model

Components of the conceptual model include the geologic and hydrogeologic settings and surface water
hydrology influencing the SPP.

2.1.1 Geologic Setting

RFETS is located between the Front Range to the west and the Denver Basin to the east. Since only
Quaternary and Cretaceous deposits affect the SPP, other deposits were not discussed in this section. The
Quaternary surficial deposits overlie the Cretaceous bedrock units (Arapahoe and Laramie Formations) and
cover most of the ground surface at RFETS. These deposits vary in thickness across the site, and their
physical characteristics control the groundwater recharge, near-surface flow, and contaminant migration
within the units.

The Rocky Flats Alluvium is the most laterally extensive Quaternary deposit at RFETS and covers the
plateau on which the SEPs were constructed. The Rocky Flats Alluvium is composed of clay, silt, sand,
and heterogeneous pebbles, cobbles, and boulders. Artificial fill and colluvium are found together in the
ITS area and to the southeast of the SEPs. Valley fill alluvium is composed of clay, silt, sand, and pebbly
sand with silty and cobble gravel lenses and is found in the Walnut Creek drainage (DOE, 1995).
Together, these deposits are referred to as “unconsolidated deposits” or “alluvium.” Thickness of the
unconsolidated deposits in the vicinity of the SEPs and SPP is shown on Figure 2-1 and ranges from 1 to
22.5 feet with the thickest areas of alluvium to the northeast (near well 46393) and southeast (near well
P219489) of the SEPs (DOE, 1995).

The bedrock beneath the unconsolidated deposits in the SPP area is composed of claystone and silty
claystone, with sandy siltstone and lenticular sandstone bodies. The claystones and siltstones are likely
part of the Laramie Formation, while the sandstones are more likely part of the Arapahoe Formation.
Claystone is the predominate lithology in the SPP area, although more permeable units (silty/sandy
claystone, siltstone/sandy siltstone, and sandstone/clayey or silty sandstone) subcrop beneath the 207-C and
207-B ponds. Weathering-induced fractures and fracture fillings in bedrock claystones and siltstones have
increased the permeability of these units and imparted an additional degree of friability to the coarser-
grained sandstone units (DOE, 1995). The thickness of the weathered bedrock in the SPP area is shown on
Figure 2-1. The competent bedrock underlying the weathered zone is relatively unfractured and generally
contains little water. An inactive north-trending reverse fault has been postulated to run under the SEP
207-B ponds to North Walnut Creek and continue northward to join a northeast-trending fault
approximately one mile to the north of the SEPs (Figure 2-1). Based on lithologic correlation, the
displacement (not illustrated) along this fault varies from 50 feet at the southern end to 90 feet at the
northern end (EG&G, 1995a; 1995b). The locations of Cross-Sections A-A’” and B-B’ are identified on
Figure 2-1. Cross-sections A-A’ and B-B’ (Figures 2-2 and 2-3) illustrate the geology of the SPP area.
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2.1.2 Hydrogeologic Setting

Groundwater flow enters the SEP area from the west-southwest in the upper hydrostratigraphic unit
(UHSU) (unconsolidated deposits and weathered bedrock). Groundwater flows eastward beneath the SEPs
and then diverges to the north-northeast toward North Walnut Creek and to the east-southeast toward South
Walnut Creek (Figure 2-3). This divergence in groundwater flow is caused by an east-west trending
bedrock high beneath the SEPs and natural topographic breaks in these directions (DOE, 1995). Localized
fracturing in the claystone and siltstone, paleochannels, and the presence of the more permeable subcrops in
the weathered bedrock provide potential preferential groundwater flow pathways for contaminant migration
between the stratigraphic units. Two large bedrock channels in the Arapahoe Formation are present in the
SEP area (Figure 2-3). The incised bedrock channels affect the flow of groundwater.

The groundwater flow path is very complex due to the varying thicknesses of the unconsolidated deposits
and weathered bedrock units and the highly variable primary and secondary permeabilities of the two units.
The combination of the varying thickness of the unconsolidated deposits and seasonal water table
fluctuations result in large areas of the unconsolidated deposits in the ITS area becoming unsaturated. The
hydraulic gradient between the unconsolidated deposits and weathered bedrock at the SEPs is downward,
due to infiltration of rainfall at the ponds. Once the groundwater reaches the valley fill alluvium in the
North Walnut Creek drainage, the hydraulic gradient appears to drive the groundwater upward from the
weathered bedrock to the alluvium resulting in seeps along the hillside to the north of the SEPs (DOE,
1995).

Recharge and subsurface inflow to the SEP area originates from both natural and anthropogenic sources.
Sources of recharge to the SPP include: natural groundwater flow entering the SEP area from the west and
southwest, infiltration of precipitation on the SEPs and the ITS hillside, runoff from the PA directed to the
ITS, and water used for dust suppression at the SEPs.

2.1.3 Surface Water Hydrology

The primary creeks in the immediate vicinity of the SPP are North and South Walnut Creeks and No Name
Gulch., North Walnut Creek is located approximately 1,000 feet north of the SEPs and approximately 100
feet lower. The hillside extending from the SEPs northward to North Walnut Creek has a relatively
uniform slope of 1:10. The surface topography to the north of North Walnut Creek rises steeply, similar to
that observed on the south side of the Creek (See Figure 2-1). Flow in North Walnut Creek generally
ranges from a low of approximately 0.007 cubic feet per second (cfs) in the summer and fall to a high of
5.05 cfs as measured in the spring at gauging station SW093, on the upstream edge of the SPP. The flow
is managed via four water storage areas referred to as the A-Series Ponds. Pond A-1 is the closest to the
SPP and Pond A-4 is closest to the RFETS eastern boundary. South Walnut Creek begins approximately
1,000 feet southeast of the SEPs. Flow in South Walnut Creek is managed via the B-Series Ponds. North
and South Walnut Creeks and No Name Gulch join to form Walnut Creek downstream of Pond A-4.
Nitrate concentrations at SW093 generally range from 1 to 2 milligrams per liter (mg/L) and uranium
activities (all isotopes combined) range from approximately 4 to 6 picocuries per liter (pCi/L).

2.2 Previous Investigations

Previous investigations have been conducted to characterize the SEPs and nature and extent of
contamination associated with the SPP. Operational history of the SEPs is contained within these
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references. As stated in Section 1.1, studies to evaluate the effectiveness of the ITS have also been
conducted. These investigations/studies are detailed in the following:

e QU4—SEPs, IM/IRA Environmental Assessment Decision Document, U.S. DOE, RFETS,
February, 1995 (DOE, 1995)

* Final Phase Il Resource Conservation and Recovery Act (RCRA) Facility Investigation/Remedial
Investigation (RFI/RI) Work Plan, OU4, SEPs, RF/ER-94-00040, U.S. DOE, RFETS, September
1994 (DOE, 1994)

¢ QU4 SEPs, Phase Il Ground Water Investigation, Final Field Program Report, ERM, February
1996 (ERM, 1996)

*  Management Plan for the ITS Water, RF/ER-96-0031.UN, Rocky Mountain Remediation
Services (RMRS, 1996)

* SPP Remediation and ITS Water Treatment Study, RF-RMRS-97-093.UN, Rocky Mountain
Remediation Services (RMRS, 1997a).

From these investigations/studies, it is known that the SPP is contained within the UHSU. The primary
contaminants in the plume are uranium and nitrate, although other metals have also been detected above
background groundwater concentrations. However, an analysis of metals distribution was conducted and
indicates there is no metals plume associated with the Solar Ponds. The nitrate plume extends from the
vicinity of the SEPs, for approximately 1,400 feet in a northeastward direction to North Walnut Creek, and
approximately 1,400 feet to the southeast and east toward South Walnut Creek (Figure 2-4). Available
data indicate that the uranium plume is primarily limited to the plateau where the SEPs are located,
although it may extend into the ITS (Figure 2-5). The portion of the SPP containing the highest nitrate
concentrations extends from the northern portion of the SEPs in a northeasterly direction to North Walnut
Creek. Nitrate concentrations in the SEP area range from 0.06 mg/L to the east of Pond 207-B Center to
5,400 mg/L to the north of SEP 207-B North. In the North Walnut Creek drainage, nitrate concentrations
range from 640 mg/L at the eastern end of the SPP to 0.06 mg/L at the eastern end of the SEPs (Figure 2-
4). Nitrate concentrations downgradient of the ITS appear to be a combination of historical and current
flow, and cannot be attributed solely to groundwater flow prior to installation of the ITS (RMRS, 1997a).
The highest total uranium isotope activity concentrations (total of all dissolved uranium isotope activities)
are found near the center of the SEPs and range from 655 pCi/L to 1,605 pCiV/L (Figure 2-5).

The portion of the SPP migrating toward South Walnut Creek has not impacted surface water quality of
the drainage. Results from surface water monitoring station GS10 indicate that nitrate has never exceeded
10 mg/L with a maximum concentration observed of 5.7 mg/L in 1994. As stated above, the uranium
plume is limited to the plateau. The maximum uranium activity (all activities combined) observed at GS-10
was 6.7 pCi/L in 1992.

Tables 2-1 and 2-2 summarize surficial and subsurface soil data from previous investigations. Table 2-3
summarizes SPP groundwater analytical results that exceeded the Tier I or Tier II groundwater action
levels or the North Walnut Creek surface water action level. Low concentrations of volatile organic
compounds (VOCs) (i.e., chloroform, carbon tetrachloride, trichloroethene, and tetrachloroethene) have
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Table 2-1. Sumunary Of Phase I RFI/RI Surficial Soil Potential Contaminants Of Concern.

No. Of No of Percentage

Samples No. of Percentage Minimum | Counting { Maximum | Counting Background Detections Of Samples

Chemical Units Analyzed Detects Of Detects Detection Error Detection Error 95% UCL >95% UCL >95% UCL
AMERICIUM-241 pCi/g 72 70 97.2 0.028 0.016 220 54 0.027 70 98.6
CESIUM-134 pCi/g 57 19 33.3 -0.067 0.0319 0.033 0.0262 NA - -
GROSS ALPHA pCi/g 72 65 90.3 8.561 3.27 440 14 22.9 31 43.1
PLUTONIUM-239/240 pCi/g 72 60 83.3 0.0101 0.0108 56 10 0.062 52 73.2
TRITIUM pCi/g 72 47 65.3 -59.5 215 227,000 23,000 NA -- -
URANIUM-233,-234 pCi/g 72 72 100.0 0.457 0.149 41 3.4 . 1.22 38 52.8
URANIUM-235 pCi/g 72 63 87.5 0.0191 0.0296 2.3 0.28 0.09 26 36.1
URANIUM-238 pCi/g 72 72 100.0 0.515 0.16 27 2.3 1.27 31 43.1
BERYLLIUM mg/Kg 72 11 15.3 1.5 9.6 0.92 11 - 153
CADMIUM mg/Kg 72 37 514 1.3 382 0.64 37 514
CALCIUM mg/Kg 72 72 100.0 1110 248,000 8,283 39 54.2
MERCURY mg/Kg 72 20 27.8 0.07 1.8 0.03 18 25.0
NITRATE/NITRITE mg/Kg 72 72 100.0 0.66 765 1.11 67 93.1
SILICON mg/Kg 72 72 100.0 463 11,300 1,111.2 72 100.0
SILVER mg/Kg 72 5 6.9 1.3 3.6 0.58 5 6.9
SODIUM mg/Kg 72 12 16.7 378 2,440 165.4 12 16.7
BENZO(a)ANTHRACENE ng/Kg 72 47 65.3 38 1,900 NA - --
BENZO(a)PYRENE ug/Kg 72 51 |- 70.8 36 2,100 NA -- -
BENZO(b)FLUORANTHENE ug/Ke 72 57 79.2 32 3,300 NA - -
BENZO(ghi)PERYLENE ug/Kg 72 37 514 15 1,300 NA -- --
BENZO(k)FLUORANTHENE ug/Ke 72 58 80.6 32 3,700 NA -- -
BIS(2-ETHYLHEXYL)PHTHALAT | pg/Kg 72 57 79.2 42 21,000 NA - --
CHRYSENE pg/Kg 72 49 68.1 36 2,200 NA -- -
DI-n-BUTYL PHTHALATE ung/Kg 72 30 41.7 36 1,700 NA -- --
FLUORANTHENE pg/Kg 72 59 81.9 40 4,700 NA -- --
INDENO(1,2,3-¢,d)PYRENE ne/Kg 72 42 58.3 42 1,600 NA -- -
PHENANTHRENE ne/Kg 72 31 43.1 37 3,700 NA - -~
PYRENE ug/Kg 72 59 81.9 48 3,600 NA -- --
AROCLOR-1254 pg/Kg 72 6 8.0 282 11,900 NA -- --

Notes: 95% UCL. = 95% Upper Confidence Limit calculated from data in the 1993 Background Geochemical Characterization Report is defined as background; NA - Not Analyzed
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Table 2-2. Summary of Subsurtface Soil and Bedrock Analytical Results.

No. Of No of Percentage
Samples No. of Percentage Minimum | Counting | Maximum | Counting Background Detections Of Samples
Chemical Units Analyzed | Detects Of Detects Detection Error Detection Error 95% UCL >95% UCL >95% UCL
BARIUM mg/Kg 136 136 100.0 9.7 4150 93.87 51 37.5
CADMIUM mg/Kg 136 28 20.6 1.1 547 2.30 25 18.4
ICALCIUM mg/Kg 136 136 100.0 706 328,000 7,782 67 49.3
CYANIDE mg/Kg 94 18 19.2 0.525 43 NA -- --
1.ITHIUM mg/Kg 136 134 98.5 2.6 79.9 83.20 0 0.0
MANGANESE mg/Kg 136 136 100.0 27.4 3140 190.50 38 279
INITRATE/NITRITE mg/Kg 111 110 99.1 0 6100 7.10 72 64.9
POTASSIUM mg/Kg 136 136 100.0 180 21100 1,563 70 515
SODIUM mg/Kg 136 70 51.5 139 10,200 2,720 18 13.2
SUILFIDE mg/Kg 93 9 9.7 12.7 18.6 43,000 0 0.0
[ZINC mg/Kg 136 136 100.0 7.2 168 23.64 78 57.4
IAMERICIUM-241 pCi/g 96 78 81.3 0.0017 0.0024 6.1 0.72 0.01 50 52.1
CESIUM-134 pCilg 90 49 54.4 -0.0013 0.0101 0.0123 0.0122 NA -- -
ICESIUM-137 pCi/g 96 91 94.8 -0.0378 0.0177 0.42 0.15 0.166 3 3.1
IGROSS BETA pCi/g 134 134 100.0 10 3.7 55 517 27.99 51 38.1
PI.LUTONIUM-239/240) pCilg 96 78 81.3 -0.0028 0.00328 25 2.9 0.02 37 38.5
IRADIUM-226 pCi/g 94 82 87.2 0.37 0.21 6.838 0.92 0.65 59 62.8
ISTRONTIUM-89,90 pCilg 96 66 68.8 0.0139 0.0276 0.88 0.26 0.54 12 12.5
[TRITIUM pCi/g 133 115 86.5 63.97 218 62,000 1300 212.2 102 76.7
[URANIUM-233,-234 pCi/g 134 133 99.3 0.242 0.107 21 3.1 0.53 125 93.3
[URANIUM-235 pCilg 134 122 91.0 -0.0104 0.0208 0.87 0.27 0.1 33 24.6
URANIUM-238 pCilg 134 133 99.3 0.39 0.134 11.46 1.81 0.63 123 91.8
IACETONE ng/Kg 146 38 26.0 8 140 NA - --
BIS(2-ETHYLHEXYL)
PHTHALATE pg/Kg 36 8 222 38 5,300 NA - -
METHYLENE CHLORIDE ug/Kg 146 74 50.7 1 71 NA -- --
[TOLUENE ng/Kg 146 145 99.3 2 1,200 NA -- --
Notes: 95% UCL calculated from data presented in 1993 Background Geochemical Characterization Report (EG&G, 1993); NA - Chemical not analyzed in background samples




Solar Ponds Plume Decision Document
Date: June 9, 1999

Document Number: RF/RMRS-98-286.UN
Revision: 0
Page: 15 of 60

. Table 2-3. Contamination Summary for SPP, 1995-1996 Data.

Groundwater Surface Water
Dissolved Minimum { Maximum | Average | Action Levels Tier I | Tier II Background | N. Walnut Creek | Background
Metal Detections Conc. Conc. Conc. Exceeded Action Levels MS2D Action Levels MS2D

Aluminum (ug/L) 5 20.1 372 103.4 SW 10,600,000f 36500 234.1 87* 420.6*
Antimony (ug/L) 11 2.1 9.5 3.8] SW, TierlI 600 6 39.54 6 34.98
Cadmium (ug/L) 5 3 5 4.1 SW 500 5 425 1.5*% 3.08*
Copper (ug/L) 17 1.7 26.8 8.9 SW 130000 1300 13.85 16* 15.84*
Lithium (ug/L) 117 4.1 1740 209.4 Tier 11 73000 730 142.55 --- 46.61
Manganese (ug/L) 43 0.69 348 45.4 Tier II 18300 1720 162.33 1000, 771.9
Mercury (ug/L) 8 0.04 0.82 0.26 SW 200 2 0.25 0.01 0.41
Nickel (ug/L) 20 4.2 321 70.7 SW, Tier II 10000 100 21.37 123* 18.61*
Selenium (ug/L) 90 3 1510 107.6] SW, Tier Il 5000 50 43,72 S* 9.5%
Silver (ug/L) 4 3 5.6 445 SW 18300 183 7.08 0.6* 8.16*
Thallium (ug/L) 28 4.6 26.1 10.6] SW, Tier II 200 2 4.9 0.5 6.08
Nitrate/Nitrite 0.01 5200} 354.8] SW, Tier I 10000 100 10 1.2
(mg/L)

U-234 (pCi/L) 142 0.200 242.7 30.57] Tier I, Tier II 10.7 1.07 --- 1.59
U-238 (pCi/L) 142 -0.059 105.20 18.9] Tier I, Tier II 76.8] 0.768 -- 1.22
U-Total (pCi/L) 138 0.26 364 50.6 SW - --- 10 1.63

--- = Not Applicable
* = dissolved

Conc. = concentration
MS2D = mean plus two standard deviations
SW = surface water action level
Tier II, Tier I = Groundwater action levels
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been identified in the SPP groundwater; however, in general the concentrations of VOCs in the SPP on the
northern side of the SEPs do not exceed RFCA Tier II concentrations or are non-detects. These were not
included in the contamination summary because the apparent source of VOC contamination is upgradient
of the SEPs. Several metals (including selenium and thallium) exceed the site groundwater action levels set
forth in RFCA (DOE, 1996).

Monitoring station SW095, located at the ITS pump house (Figure 2-4), allows sampling of the water
collected by the ITS. The contaminants that have been monitored are nitrate/nitrite and uranium isotopes.
One to four samples representative of the nitrate/nitrite concentrations in the ITS during previous low flow
seasons were collected each year between 1992 and 1998. The resulting nitrate/nitrite yearly average
concentrations show a consistent downward trend at SW095 over the last six years (Figure 2-6). The
maximum nitrate/nitrite concentration recorded at SW095 was 440 mg/L in 1992. The decrease in
nitrate/nitrite concentration corresponds with the removal of sludges and liquids from the SEPs during the
1993 to 1995 time period and is possibly attributed to the removal. Removal of the sludges and liquid
removed the source of contamination and also reduced the hydraulic head which is believed to have
accelerated contamination migration into the unconsolidated materials underlying the SEPs.

Figure 2-6. Nitrate/nitrite yearly average concentration versus time at monitoring station SW(95.
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Samples of water collected by the ITS are generally not collected during the high flow season primarily
because the resulting nitrate/nitrite concentrations are substantially lower than those collected during low
flow season due to dilution by infiltration of precipitation to the system.

Since nitrate/nitrite concentrations have been the primary concern regarding the ITS water, fewer samples
were analyzed for uranium isotopes. Five samples from SW095 were analyzed for uranium isotopes in
1989, three in 1990, one in 1991, one in 1995, four in 1997 and three in 1998. The stream standard for
uranium in North Walnut Creek is based on total uranium activity. Consequently, the uranium isotope
activities from each sample were totaled and an average for each year with multiple samples was obtained.
These data are illustrated in Figure 2-7 and show a downward trend similar to that observed for
nitrate/nitrite.
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Figure 2-7. Total Uranium in the ITS vault (SW095) and linear regression.
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*The activity of the one sample from 1995 is much lover than the other samples because it represents a high flow event,
whereas the other samples represent averages of low flow events.

2.3 Previous Actions

Between 1970 and 1974, six trenches were installed on the hillside to the north of the SEPs to collect
leakage from the SEPs. Collection of pond leakage was implemented to decrease the volume of high nitrate

groundwater discharging to North Walnut Creek and increase slope stability. Water collected from these
trenches was pumped back to Pond 207-B North.

The original trenches were abandoned in place and an expanded trench system of french drains was
installed in 1981 and is still in use today (Figure 2-8). Water collected by the ITS flows by gravity to the
pump house located near North Walnut Creek. Until 1993, water collected by the ITS continued to be
recycled to Pond 207-B North. In 1993, three 750,000-gallon MSTs were installed on a hillside on the

north side of North Walnut Creek. Water is temporarily stored in the MSTs and then pumped to Building
374 for evaporation.

The depth of the french drains comprising the ITS ranges from 1 to 27 feet below ground surface (bgs),
with typical depths of 4 to 15 feet bgs (EG&G, 1994). The gravel-filled trenches are approximately 1- foot
wide, with perforated pipe in the bottom to intercept and transport groundwater flow to the ITS pump
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house. The trenches are covered with topsoil at the surface to minimize the collection of storm water runoff
and allow for vegetative growth.

RMRS (1996) proposed to discontinue treatment of the ITS water in Building 374. The proposed actions
used a phased approach in the management of ITS water. These phases included:

¢ Phase I: Cessation of treatment and transport of ITS water directly to Pond A-4, the final point of
discharge of surface water from the site

e Phase II: Direct release of ITS water into North Walnut Creek drainage

¢ Phase III: Complete decommissioning of the ITS

A detailed evaluation of site hydrology, surface water flows and water quality, and the impact of ITS water
was conducted. A computer spreadsheet model was developed to simulate water quality at points of
compliance under the proposed phases of ITS management. Using flow and water quality results for North
Walnut Creek for the period October 1, 1992 through February 29, 1996, predicted seasonal average flow
values and predicted seasonal average concentrations of nitrate and total uranium activities were calculated
for North Walnut Creek for each phase. The results of each phase indicated that the seasonal average
nitrate concentrations and uranium activities would meet the applicable stream standards at the points of
compliance. However, actual discrete water-quality measurements were expected to vary over time.
During periods of low influent surface water flows, resultant water quality in North Walnut Creek would
approach the water quality of the ITS water. Therefore, actual maximum and minimum North Walnut
Creek water quality would depend strongly on the future quantity and quality of both the ITS and North
Walnut Creek. '

2.4 Recent Investigations and Evaluations

Recent investigations and evaluations focused on gathering the information necessary to determine a long-
term cost-effective remedial alternative for the SPP. Data from previous investigations were reviewed and
discrepancies between the data and previous interpretations of areas keyed to bedrock were observed.
These observations prompted a more detailed review of the geologic data in the SPP area including data
collected since 1994. The results of the review indicate the lithologic units in the ITS area are substantially
more heterogeneous than previously thought and precluded an accurate assessment of the effectiveness of
the current ITS system (Grigsby, 1998). However, it is apparent from the downgradient water quality that
some groundwater affected by contaminant infiltration from the SEPs is not being captured by the current
ITS.

Data gaps regarding the nature and extent of the SPP, local hydrogeology, agronomic properties of SPP
soil, and uranium uptake by deep-rooting vegetation were identified with respect to the selection of a
remedial action technology and were addressed during recent investigations (RMRS 1997¢; RMRS 1997c¢;
RMRS 1997d). The data gaps were as follows:

e Definition of current vertical and lateral extent of the SPP (nitrate and uranium)

e Refinement of the conceptual hydrogeological model
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e Use of analytical models to simulate local groundwater flow and predict the concentrations of
nitrate and uranium in the groundwater that will discharge to North Walnut Creek under various
scenarios

e Evaluation of the uranium uptake of vegetation presently in the SPP and comparison of these data
to background data

"~ o« Evaluation of agronomic properties of soils in the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>