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ABSTRACT

The Southeast Drainape Closeout Report Vicinity Properties DA 4 and MDC7
summarizes various activitics involved in the remediation of the Southeast Drainage. The
Southeast Drainage consists of rwo vicinity properties. One vicinity property is located on the
U.S. Department of Army property (DA 4) while the other is located on Missouri Department of
Conservation property (MDC 7). Both areas are part of a natural drainage from the Weldon
Spring Chemical Plant to the Missouri River. Pre-remediation chemical and radiological
characterizations, remedial construction, and post-remediation sampling aclivities are detailed
wilhin this report.
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1. INTRODUCTION

1.1 Purpose

This close-out report has been prepared to document remedial actions at the Southeast
Drainage located near the Weldon Spring Chemical Plant. The Southeast Drainage area consists
of both Missouri Department of Conservation (MDC) Vicinity Property 7 and Army Vietnity
Property (DA) 4.

1.2 Scope

A close-out report for each vicinity property or grouping of vicinity properties will be
prepared following remedial activities. These close-oul reports will be included m the Remedtal
Action Report for the Weldon Spring Chemical Plant Operable Uniz, which will be prepared in
accordance with Comprehensive Environmental Response, Compensation and Liability Act of
1980 (CERCLA) requirements.

1.3 Authorizing Document

The authorizing document for this report is the Engincering Evaluation/Cost dnalysis for
the Proposed Removal Action at the Southeast Drainage near the Weldon Spring Site, Weldon
Spring, Missouri,

1.4 Background

The Weldon Spring site is lucated in $t. Charles County, Missouri, approximately 48 km
{30 mi) west of Si. Lounis. The site consists of nwo geographically distinct areas; the 83-ha
(217 acre) chemical plant area and a 3.6 ha (9 acre) limestone quarry. The chernical plant area is
approximately 3.2 km (2 mi) southwest of the junction of Missouri State Route 94 and 1.5
Route 40/61. The quarry is located about 6.4 km (4 mi) south-southwest of the chemical plant
area. The chemical plant area and the quarry are accessible from State Route 94 and both are
currently fenced and closed to the public.

The chemical plant arca was initially used by the U.S. Depariment of the Army (Army) to
vroduce the explosives trinitrotoluene (TNT) and dinitrotoluene (DNT} from 1941 to 1946. By
1949, all but 810 ha (2,000 acres) of the ordnance works property had been transferred to the
State of Missouri and the University of Missouri. Most of the remaining property became the
chemical plant area of the Weldon Spring site and the adjacent U.S. Army Reserve and National
Guard {radning arca.

In May 1955, the U.S. Atomic Energy Commission (AEC), a predeccssor of the U.S.
Depariment of Energy (DOE), acquircd 83 ha (205 acres} to construct & uranium feed materials
plant. After extensivc demolition, decontamination, and re-grading, the chemical plant was built

DOE/CRIZI540-772 Rev. & 1
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by the AEC to process uranium and thorium ore concentrates from 1957 to 1966. Radioactively
and chemically contaminated waste was disposed of within the chemical plant during this pericd.
Radioactive contaminants are primarily radionuclides of the natural uranium and Th-232 decay
series. Chemical contaminants of concern include heavy metals and inorganic anions in excess
of naturally occurring background levels, as well as organics including polychlorinated biphenyls
(PCBs) and polynuclear {or polycyclic) aromatic hydrocarbons (PAHs).

In 1958, the AEC acquired title to the Weldon Spring Quarry from the Army. The Army
had used the quarry since 1942 for burning wastes from the manufacture of TNT and DNT and
disposal of TNT-contaminated rubble during the operations of the ordnance works. Prior to
1642, the quarty was mined for limestone aggregate used in the construction of the ordnance
works. The AEC used the quarry from 1963 to 1969 as a disposal area for uranium residues and
a small amount of thoriom residue. Material disposed of in the quarry during this time also
consisted of building rubble and soils from the demolition of a uranium ore processing facility in
$t. Lowis. These materials are contaminated with uranium and radium. Other radioactive
materials in the quarry included drummed wastes, uncontained wastes, and conlaminated process
equiprnet.

The Army reacquired the chemical plant property in 1967 and began decontamination
and dismantlcment operations in order to prepare the facility for herbicide production. However,
this project was canceiled in 1969 before production was initiated, and the Army reiurned
responsibility for the property to the DOE.

The Weldon Spring site was placed in caretaker status from 1969 to 1985, when custody
was (ransforred from the Army to the DOE. In 1985, the DOE proposed designating control and
decontamination of the chemical plant, raffinate pits, and quarry as a major project. A Project
Management Contractor (PMC) for the Weldon Spring Site Remedial Action Project was
selected in February 1986. The quarry was placed on the Environmental Protection Agency
National Priorities Ligt (NPL) in July 1987. The DOE re-decsignated the site as a Major
Acquisiion System in May 1988. The chemical and raffinate pits were added to the NPT in
March 1989,

‘The Southeast Drainage is a natural drainage area with intermiltent flow that traverses
both the Army Property and the Weldon Spring Conservation Area from the Weldon Spring
Chemical Plant to the Missouri River (Figure 1-1). Both the Ay and AEC used the drainage
for dischareing wastewater to the Missouri River. Waslewater discharges consisted of watet
from sanitary and process sewers (Imhoff tank). As a result, sediments and soils in the Southeast
Dirainage were contaminated. Radicaclive contaminants ol concern are Uranium-238, Radium-
226, Thorium-232, and Thorium-230.

BOE/OR/21548-772. Hey. 0 2
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1.5 Vicinity Property and O perable Unit Description

In 1985, Oak Ridge Associated Universities (CRAU) conducted a comprehensive
radiological survey of all arcas outside the chemical plant boundary and within the previous
ordnance works area (Ref. 1 and Ref. 2). The purpose of this study was to assess the extent and
Jevels of offsite radiclogical contamination resulting from the operation of the uranium feed
materials plant. The study examined surface and subsutface soils, water, and sediment on the
properties adjacent to the site. Background levels and baseline concentrations were taken of
each matrix within the vicinity of the area. These levels and concentrations were used 10
delermine the extent of radiological contamination within a surveyed area. ORAU used the
following concentrations to determine radioactively contaminated soil:

Ra-226 and Th-232 5 pCifg averaged over the first 6 in. of soil depih.
15 pCi/g if greater than 6 in. deep.

U-238 60 pCi/g averaged over the suspect area.

The tesults of the study revealed soils at several small locations on the U.S. Depattment
of Army Ordnance Works property and the Missouri Depariment of Conservation property
contained generally low levels of radioactivity as a result of previous site activities. Tn total,
ORAU identified 17 vicinity properties, seven of which were located on the Weldon Spring
Training Area and 10 of which werc located on the Missouri Department of Conservation
wildlife areas.

1.6 CERCLA Summary

The DOE decided to address remedial actions for the Southeast Drainage as a separale
action undetr CERCIA. Lhe Engineering Evaluation/Cost Analysis for the Proposed Removal
Action af the Southeast Drainage near the Weldon Spring Site, Weldon Spring, Missouri
(EE/CA) (Ref. 3) was prepared in August 1996 to evaluate the human and ecological health risks
within the drainage. The EE/CA recommended that selected sediment in accessible areas of the
drainage would be removed with track-mounted equipment and transported by off-road haul
rrucks to the chemical plant area. The excavated materials would be stored temporanly at an on-
site storage area with final disposal in the planned engineered disposal cell for the Weldon
Spring site. On the basis of stability testing previously performed for related wastes, the waste
imaterial from the excavations would not be treated before disposal. To complete the CERCLA
compliance process, a Decision Document was drafied detailing the specific removal action
proposed in the BE/CA (Appendix A}

DOE/QR21545-772, Bev. ] 4
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2. PRE-REMEDIATION ACTIVITIES
2.1 Oak Ridge Associated Universities Survey

As stated previously, initial soil characterization for the Southeast Dramage was
conducied by Oak Ridge Associated Universities {ORAU) from July 1984 through Seplember
1985. During the survey, surface beta and gamma measurements, surface and subsurface soil
samples, water samples, and sediment samples were collected. Both vicinity properties that
make up the Southeast Drainage (DA 4 and MDC 7) were surveyed separately. During the soil
and sediment sampling of MDC 7, five samples were analyzed for Th-23( in addition fo Ra-226,
Th-232, and U-238. The ORAU data for the Southeast Drainage (both surface and subsurface
sediment and soil) are summarized in Table 2-1.

Table 2-1 ORAU Summary for Surface and Subsurface Soil

Southeast Ra-226 Th-230 Th-232 1)-238 Estimated
Drainage Concentration | Concentration | Concentration: | Concentration Primary Yolume
Area Range {pCifg) | Range (pCifg} | Range {pCifg) | Range {pCifg) Contaminant {ya’}
DA 4 0.76 - 210 Mot Analyzed 043 —~648.1 <156 =1.010 Ra-228 3,270

Th-232
L-238
MOC 7 257 =130 570-10100 =051 — 240 o.58 — 810 Ra-226 6,857
. Th-230
Th-232
L1238

2.2 PMC Remedial Investiga tion of the Chemical Plant Area

The Project Management Contractor (PMC) did not characterize the Southeast Drainage
during the time (he chemical plant area remedial investigation was being conducted. At this
time, the drainage was still alfected by continued surface water discharge from the chemical
plant. A decision was made to perform a full characterization of the drainage after major site
remedial actions were completed.

2.3 PM( Soil/Sediment Cha racterization

In order fo provide contaminant data for the develepment of the EE/CA, a soils review
sampling (SRS) plan was initiated which would more fully chatracterize the Southeast Drainage.
The first sampling phase under the SRS was performed in April 1995, It was conducted to
determine the radiological concentrations at several locations previously idenuificd in the 1985
ORAU survey. The sampling activity was also to obtain limited cherical data and dctermine
whether or not elevated chemical compounds were colocated with elevated radiotogical
locations. The second phase of sampling was performed in July 1995 and was conducted to
obtain addilional soil samples at the lower portion of the drainage to adequately characterize

DOEDRI21546-772, Rev, D 5
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radiclogical concentrations near the Katy Trail. The third phase of sampling was performed in
August 1995 and was conducted to obtain soil sarmples at depths to 30 in. at the lower portion of
the drainage.

The results of the SRS indicated that elevated radiological sediment and soil were still
present in the Southeast Drainage. Additionally, the results revealed that the ORAU sample
identification localions could be found in the same areas of DA 4. The length of that section of
the drainage was relatively short and specific man-made features were uscd to bound the area.
Most of the ORAU-defined locations at MDC 7, however, could not be located due to the overall
length and meandering of the drainage channel. Scveral elevated locaiions were found by
randomn scanning. Sodium iodide (Nal) instrument readings ranged from 20,000 to 210,000
counts per minute (cpm) above background. In general, radiological concentrations in soi
samples were found to be similar to the concentration ranges previously reported by ORAU,
egxcept for Th-230, which was much lower.

In December 1995, the PMC performed an engincering characterization of the Southeast
Drainage in accordance with the Engineering Sampling Plan to Identify Areas for Remediation in
the Southeast Drainage (Vicinity Properties DA 4 and DOC 7) (Ref. 4}, This characterization
included comprehensive radiological walkover surveys in addition to the collection of soil
samples that would more accurately delineate the lateral and vertical extent of radiological soil
contamination. Soil samples were collected from Joeations greater than 1.5 times background
levels in order to identify potential remediation areas. The analytical data were used to support
engineering design for remediation of this arca and 10 provide an estimate of the volume of soil
requiring removal.

T August 1996, additionat soil samples were taken at four locations where the volume of
soil proposed for removal was greater than 50 cu yd and the analytical data previously collected
al the maximum depth exceeded the proposed remediation levels. Soil sample were also raken at
one tocation for additional polychlorinated biphenyl (PCB) analyses to confirm December 1995
data results. The analytical results of this sampling activity, in addition to the SRS and
engineering characterization sampling achvities, are summarized in the Southeast Drainage Soils
Sampling Report (Ref. 3).

2.4 Proposed Remedial Alternative

Data from soil sampling within the Southeast Drainage was used to perform the luman
health and ecological risk asscssment in the EE/CA. Soils were sampled at 6 in. intervals up to a
depth of 3 ft at several locations. The removal actien proposed for the Southeast Drainage was
the excavation of soil and sediments in selected locations of the drainage where locations were
accessible and the radiological concentrations exceed the 1 x 107 risk level as identified in
Table 2-2. The EE/CA identified 38 locations within the Southeast Drainage where soil remaval
was to be implemented.

DOE/DRIZ1646-772, Rev. & &
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Table 2-2 Target 1 x 10 Scil Risk Levels for the Southeast Drainage

PARAMETER 1 X 10° RISK CONCENTRATION
Uranium-238 200 ptig
Radium-Z26 13 pCifg
Radium-228 13 plifg
[ Thorum-230 350 pCifg

Approximately 17 additional locations were selected for soil removal during the
engineering design phase of the project. Construction of a temporary haul route was designed to
allow construction vehicles to utilize he existing siream bed to enter the drainage. This haul
road provided access to the upper portions of the drainage in order to remediate additional
locations identified in the engineering design phasc. Both areas are listed in Table 2-3 and are
shown in Figure 2-1.

Table 2.3 Soil Locations Selected for Removal

Location WVicinlty Proparty Belection Basis ___ Horthing Easting
001 DA 4 Excerded 1 x 107 Risk Level 1041160.00 7e4807.00
[T DOC 7 Excecded 1 x 107 Risk Level 1040414.00 T55136.00
012 DOC 7 Exceeded 1 x 10 Risk Level 1038621.00 | 756386.00
025 DOC 7 “Exceeded 1 x 10~ Risk Level 1038110.00 | 756434.00
027 DoC 7 Engingering Design Addilion 1036613.00 757275.00
028 ooc 7 Exceeded 1 107 Risk Level 1035625.00 FE7400.00
055 oG 7 Exceeded 1 x 107 Rizk Level 1035104040 7R7630.00
058 DAGT Exceeded 1 x 10" Risk Level 1034588 (4 TSE_Q-EZ.D-D
D59 DOC 7 Exceeded 1 x 107 Risk Level 1073450300 F57800.00
g0 ooc7 Exceaded 1 x 107 Risk Level 1035520.00 T57560.00
Q&1 DOC 7 Exceeded 1 x 107 Risk Level 1035495.00 F57475.00
[ DoC T Exceaded 1 x 10~ Risk Level 1035600.00 TET437.00
(83 oOoC 7 Exceeded 1 x 10” Risk Level 1035659.00 757265.00
054 ooG 7 Exceeded 1 x 107 Risk Leve! 1025812.00 FET260.00
06s ooc 7 Engineering Desigh Addition 1035905.00 787145.00
56 ooc T Engineering Design Addition 1036026 .00 FEPUZT.O0
067 DOC 7 Engineering Design Addition 036354 .00 75714300
[H5T3) oocT Enginaering Design Addition 1036405 00 7717400
072 [E Excesded 1 ¥ 107 Risk Level 1034845.05 _35??94.55
052 DOC 7 _Exceeded 1 x 107 Risk Lavel 1040404 37 755112.35
093 DOCT Exceeded 1 % 10 Rigk Level 1040418, 97 7515743
094 DOoC7 Exceaded 1 x 107 Risk Level 1040344 58 TH5114.62
08 ooc v Exceedead 1 x 107 Risk Leve! 103912880 TEE3T0.82
088 Bocy Exraeded 1 x 1 Risk Level 1038993 20 FEE3R6.78

L 101 DoC 7 Excecded 1 x 107 Risk Level 038930 57 TE6320. 84

DOE/ORIZ1548-772, Rev. D i
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Table 2-3 Soil Locations Selected for Removal {Continued}

Location | Vicinity Property Selectton Basls Northing Eastin

102 DoOC 7 Excesded 1 x 107 Risk Level 1038662.05 7638058
102.1 DOCT Exceeded 1 x 10 Risk Level 1038214 90 TH5243 47
103 DOC T Exceaded 1 x 10" Risk Level 1038142 50 75628563
T DOC 7 Exceeded 1 x 10 Risk Level 1038143 84 T56322.15
105 OoC 7 Exceeded 1 x 107 Risk Level 1038103.49 THG6338.26
106 ooc 7 Exceeded 1 x 10 Risk Level 1035113.03 FEE3R3.96
107 DOG 7 Enginearing Dasign Addition 1037438.35 756567.22
108 oo 7 Engineering Design Addition 10373286.75 7E6654 60
108.1 poOC 7 Engineering Design Addition 1037075.61 756091 60
110 LDoC 7 Egineering Desiﬂﬁ.dditiun 1036978.57 To7064.60
T10.1 BOC 7 Engineering Design Addftion 1036867.08 | 75716340
111 DOC 7 Engineering Design Addition 1036837.77 75715045
i1z OoC T Engineering Design Addition 103658508.83 TET197.61
113 oo 7 Engineering Design Addition 10353809 34 75721082
114 Boc ¥ Engineering Design Addition 103673210 75731582
115 Dac 7 Engineering Design Additian 1036712.74 ?15_?29[].51
116 DOCT Enginsering Design Additian 103666765 | 157268.07
117 ooC T Engineering Design Addition 1035329.22 TA¥133.48
118 DOC 7 Engineering Design Addition 1035474.72 75708020
119 DOG 7 Excesded 1 x 107 Risk Level 03574000 TE7345.54
120 DOC T Exceeded 1 x 10 Risk Level 10365596 44 78736083
121 DOCT Exceeded 1 x 107 Risk Level 1035361 04 T57525.39
122 Ooc 7 Exceaded 1 x 107 Risk Leval 1035128.57 EESEQB
124 DoC 7 Exceeded 1 x 10 Risk Level 1035043 05 75762679
124 oDoc T Exceeded 1 x 107 Risk Level 1034810.67 | 757855.08
132 DOC 7 Exceeded 1 x 107 Risk Lavel 103896.3.00 THE336.00
141 DOC T Exceeded 1 x 10~ Risk Level 103300319 756387 B7
1404 DoC 7 Exceeded 1 x 10 Rizk Level 103579765 TH7253.24
153 DOC 7 Exreadad 1 x 107 Risk Level 1035154.51 THTER4.63
154 DOCT Exceeded 1 x 107 Risk Level 103494408 FEFF42.89

1.5 Description of Completed Activities

The actions delailed below were performed to fulfill the removal action as proposed in

the EFE/CA and the Decision Document for the Southeast Drainage.

2.5.1 Engineering Design

The design of the removal action was prepared under Work Package 470 during 1996.
Engineering ‘specifications identified 55 locations for soil removal, including the 38 locations
identified in the EE/CA and an additional 17 locations that were accessible or adjacent to these
definad locations. One of the locaiions, Location 118, consisted of lwo separate areas {118A and
118B). Tn total, 36 locations within the Southeast Drainage were remediated and are summaiized
in Section 3.1 below. The depth of excavation at each localion was based upon ihe radiological

COE/QRZ1548-772, Hev.
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concentrations reported for each 6 in. interval. Between 6 in. to 3 ft of soil was excavated at
each location within the drainage.

The drainage was divided into four separate segments (A, B, C, and D) o facilitate
identification of exposure unils and to determine technical feasibility with respect to mobilization
of excavation and hauling equipment. The engineering specification identified two access points
for entering the drainage; one located at the upper portion of the drainage (Segment A), and a
second access location at the lowermost portion of the drainage from the Katy trail (Segment D).
Two access locations were required since Highway 94 bisects the drainage at the upper portion
making the lower portion inaccessible from the upper section. The use of both access locations
would also minimize the environmental impact within the drainage.

7.5.2 Construction Activitics

The work for soil removal in the drainage was performed under Work Package 470 and
Work Package 470A. Work completed under WP-470 included:

« Consiructing temporary unsurfaced and gravel surfaced access roads.
» Constructing protection for the explorer pipeline crossing,

Further contract negotiations for soil removal were unresolved and 2 second contract was
issued and identified as WP-470A. Work conducted under this cuntract included:

¢ Clearing of trees from the extended pioneered path and grading.
Placement of aggregate on designated haul road.

Construction of haul road turnouts.

Reinforcing haul road overpasses above the Explorer Pipeline.
Improvements at Hamburg Quarry road/Higlway 94 intersection.
Removal of contaminated soil. '

« Grading of soil removal areas with surrounding soil.

» Restoration of the Katy Tral.

Conslricction activities began in November 1997 and the removal of contaminated soil
was completed on February 19, 1998, five months ahead of the U.S. Department of Energy-
Headquarters (DOE-HQ) milestone target dale of July 1998 Final Katy Trail restoration was
completed in August of 1998,

Qoils were removed in accordance with enginecring design and a total of 1,931 bank
cubic vards of soil were cxcavated. Approximately 14 loads of soil were removed from the
upper portion of the drainage (Segment A) and carried along the haul route from Segment A over

the Army Road through Gate G to the Ash Pond Storage Area (Figure 2-2}).
Figure 2-2 Haui Routes and Hamburg Quarry Road Improvements Plans

DOE/ORZ1548-772, Rev. 0 10
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Approximately 90 loads of soils were removed from the lower portion of the Southeast
Drainage (Segments B, C, and 1)), Access into the drainage from the Katy Trail consisted of two
segments: the access road and the pioneered path. The access road consisted of natural terrain
leading from the Katy Trail to a large section of natural aggregate drainage (pioneered path). In
order to access remediation areas within Segment B, the pioneered path was extended
approximately 1,000 ft. The extension consisted primarily of leveling stream bed aggregate
within the drainage.

Conlaminated soil was tansporled along this haul route along the Southcast Drainage
over the Katy trail to the Hamburg Quarry Road. The trucks praceeded north on the Hamburg
Quarry Road and crossed over Highway 94. After crossing Highway 94, the trucks turned onto
the Weldon Spring Quarry haul road following it through Gate G into the chermical plant area
with final destination at the Ash Pond storagc area (Figure 2-2},

After soil removal, specific locations were re-graded or re-contoured to the surrounding
arca to aveid soil erosion or water pooling in the excavation area. As-built drawings of the
drainage are detailed in Appendix B and are also available for review as part of WP-470A close-
out documents.

2.6 Emergency Responses

No emergency response activitics were required as a result of work conducted and
completed within the Southeast Drainage under Work Package 470 or 470A. During the work
activities under both contracts, there was no occurrence of a spill or contamination event.

2.7 Real Estate License Agreements

Real estate license agreements with the Missowri Department of Conservation (MDC),
the Missouri Department of Natural Resources (MDNR), and the Explorer Pipeline Company
were obtained before remediation of the Southeast Drainage bepan. Real estate license
7.96-0152 was executed between the DOE and MDC ou July 29, 1996. The license granted the
DOE permission to access and perform remediation activities within the Southeast Drainage.
Real estate license 7-97-0100 was executed between the DOE and MDNR on October 15, 1996.
The Hecensc granted the DOE permission to aceess and mainlain the Katy Trail while remediation
activities were taking place within the drainage. Real estate license 7-96-0159 was executed
between the DOE and the Explorer Pipeline Company. The license granted the DOE permiission
to utilize a portion of the Explorer Pipeline Company’s right-of-way across the MDC land. [t
also approved soil remediation atop the 24 in. pipeline and cross-over reinforcement of the
pipeline in two separate locations.

DOE/OR/?1546-772, Rev. 12
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3, SAMPLING RESULTS
3.1 Post-Remediation Samp ling Activities

Post-remediation soil sampling was conducted at Southeast Drainage locations after soil
excavation had been completed. The purpose of the post-remediation sampling was to determine
the remaining radiclogical concentrations within the soil and sediment and calculate the sk
reduction achieved from soil Temoval. Sampling activities were conducted in accordance with
the Post-Remediation Sampling Plan for the Southeast Drainage (Ref. 6).

Specific sample locations for post-remediation sampling were selected by randomly
placing a 10 m by 10 m grid over the remed;ation location. Samples were eollected at each grid
node or center location within the 10 m x 10 m grid, ensuring that at least one sample was
collected al each remediation location. If the remediation Jocation’s area required more than one
10 x 10 m grid, multiple locations were sampled (A, B, & C). Samples were identified in
accordance with the sampling plan and the sampling points were land surveyed for horizontal
and vertical control as the remediation progressed across each remedial unit.  All soil samples
for post-remediation sampling were collected from the excavated soil surface at a depth of 0 in.
1o 6 in. Dxcavation areas were regraded after post-remediation sampling was completed.

In total, 66 samples were collected from the 53 remediated locations (Appendix C). The
soil was analyzed for U-238, Ra-226, and Ra-228 by gamma spectroscopy, and Th-230 was
analyzed by the UNC Field Method for Determining Th-230 in soils. All analyses were
performed by the Weldon Spring Site Remedial Action Project (WSSRAP) on-site radiological
laboratory under Chain-of-Custody Requests 1580-WSSRAT-RAD 343, 396,411, 412, 413, 416,
419, and 439. A detailed surmmary of this sampling activity is provided in the Closure Keport
for the Post-Remedial Sampling Plan for the Southeast Drainage (Ref. 7).

All WP-470A post-remediation data results were used by Argonne National Laboratory
to calculate risk reduction achieved by the removal action in the drainage. Risk calculations
were performed using the same methodelogy as wsed in the EE/CA and were estimated for both
the current hamter and future child scenarios. The exposure routes evaluated included meidental
ingestion of sediment and external imadiation. Exposure point concentrations were calculated
for each exposurc unit (ie., Southeast Drainage segment) by using the one-tailed upper
confidence limit of the arithmetic average (UCL) or the maximum, whichever was lower (per
U.S. Environmental Protection Agency [EPA] guidance). Post-cleanup data for each segment
were aggregated with data from locations in each segment that were not targeted for cleanup. At
focations where more than one sample was collected, the data was averaged to obtain a
representative concentration for that location prior to aggregating (he data for each segment.

Significant risk rednetion was achieved for each segment with the highest amount of
reduction observed in Segment . The large reduction in residual nisk for Segment C resulted

DOE/ORZ1548-772, Rev. 0 13
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from the temoval of 14 additional locations not originally targeted in the EE/CA. Additional
removal of three locations in Segment D did not result in further risk reduction for this segment.

Upon evaluation, a decision was made to remeve additional volumes of soil from two
sample areas due to elevated Th-230 levels. The two areas of concemn were Location 60
(Segment D) and Location 101 (Segment B). The Project Management Contractor (PMC)
conducted a follow-up investigation and evaluation to determine the potential hazard of the two
aress. It was determined that even though the drainage satisfactorily met the risk reduction
criteria, the two areas would be remediated under a limited removal effort conducted by Work
Package 505 Task J (WP-305]). '

Under WP-5051, approximately 22.5 cu yd of contaminated soil was removed from the
two locations within the drainage and transported to the WSSRAP disposal cell. [.and
surveying determined that an additional location (Location 132} had been excavated during the
remediation of Location 101. Soil sampling activitics were conducted immediately afler the
completion of excavation for each location under Addendum 5 of the Engineering Sols
Sampling Plan for Army and MDC Vicinity Properiies (Ref 8} Sampling activities under
Addendum 5 began on April 19, 1999 and were completed by April 29, 1999, WP-505] sample
results showed a significant reduction in radiological contamination for Locations 60, 101, and
132 {Appendix D). These contaminant data were used to evaluate final post-cleanup risks and
determine the amount of Tisk reduction achieved by both WP-470A and WP-305J removal
actions (Appendix E). Results of the post-cleanup risk calculations for each scgment are
prescnted in Tabie 3-1.

Table 3-1 Estimated Risk Reduction from Exposure to Sediment

Current and Future Hunter Hy pothetical Child
Segment Pre-Cleanap Po=st-Cleanup Pre-Cleanup Po=t-Cleanup
A 1x 10" 5% 10° 5x10% 2 x40
B 2% 107 5 x 107" §x10* 2 %107
c 2% 107 3x10® 9x10° 1x10%
D 1% 0% 2 x10% 5 x 10" gx10°
. DOBORIZ1648-772, Rev. 0 14
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3.2 QA/QC Results

Quality control samples were collected to ensure consistent and accurate performance of
sample collection and laboratory analysis. Duplicate, replicate, and matrix spike samples were
included to provide a measure of analytical precision and accuracy, and to document how the
sample matrix affects analytical results. The sampling plan indicated that samples were to be
taken at a frequency rate of 1 per 20 samples (5%). Out of the 66 samples taken, five quality
control samples were included (8%} with all sample results well within the quality control
criteria for acceptability. Blank quality comtrol samples were not included with the post-
remediation soil samples.

DOBORIZ546-772, Rew. O 15
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4. OPERATIONS AND MAINTENANCE
4.1 Long-Term Monitoring

No long-term meonitoring is planned for the soils within the Southeast Drainage. The
radiological concentrations reported from the post-temediation sampling of soils in the drainage
showed an overall teduction in concentration at most locations. Surface water and spring
samples conducted as part of the previous environmental monitoring programs and assessed as
part of the EE/CA, showed no risk associated with surface waters or spring waters. Therefore,
no fong-term monitoring is pertinent for the Southeast Drainage.

A groundwater monitoring well exists at the lower portion of the drainage. This well was
installed as part of the groundwater remedial investigation activities at the chenncal plant area.
This monitoring well will be assessed for long-term monitoring activities as part of the
groundwater remedial actions.

4.2 Facilities and Equipmen t
No facilities or permanent equipment were constructed or installed as part of this

reniedial action. No long-term operations or maintenance activities are necessary. Institutional
controls, as needcd, will be addressed in the WSSRAP Stewardship Plan.

DOEORIZ1548-772, Rev, 16
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APPENDIX A
Engincering Evaluation/Cost Analysis for the Proposed Removal
Action at the Southeast Drainage Near the Weldon Spring Site,
Weldon Spring, Missouri Decision Document
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DECISION DOCUMENT

ENGINEERING EVALTATION/COST ANALYSIS FOR THE PROPOSED
REMOVAL ACTION AT THE SOUTHEAST DRAINAGE
NEAR THE WELDON SPRING SITE, MISSOURI

STATEVENT AND BASIS OF PURPOSE

The purpose of this decision document is 1o describe 2 specific removal action proposed
for contaminated sediments in the Southeast Drainage near the Weldon Spring site, located in
St. Charles County, Missouri, Cleanup activities at the Weldon Spring site are conducted in
accordance with the Comprenensive Environrmental Respanse, Compensation, and Liabiliry Act
(CERCLA), as ameeded, incorporaing valuss of the National Environmental Policy Act (INEPA}.
This decision decument comgletes the CERCLA compliance process for tae pronosed action.

BACKGROUND

e

The Weldon Spring sie is located near the town of VWeldon Spring, about 48 km (30 i}
west of St. Louis. [t consists of fvo nonconrignous aseas; the chemical plant ar=a and a limesione
quarry 2bout 6.4 krn (4 mi) sour-sonthwest of the chermical plant area. The Southeast Drainage is -
a natural chanzel, 2.4-km (1.5-mi) long, thet carries surface ranoff to the Missourd River from the
southern portion of the chemical plant arza and 2 small nortion of the adjacent ordnance works area
south of the groundwater divide. The drainage became contaminated as a rzsult of past activiies of
the UF.S. Department of the Ammy and the UL5. Department of Energy (DOE) and its predecessoss.

ASSESSMENT OF CONTAMINATED SEDIMENT AND SURFACE WATER

* Analytical data for sediment and surface water were compiled and anztyzed to perform a
sk assessment 0 “supporc a decision regarding remediation of the Southeast Drainage. For plaaning
purposes, the drainage was delineated into four segmenis: A, B, C, and D {sez Figure 1). Factors
sonsidered in segmentation of the drainage into these four elements included accessibility by
standard excavation and hauling equipment, main channef slope, side slope, chanpel width, vege-

tation characteristics, and safsty and public access. Cheractenization data were collected from each

segment, including radiclogical and chepvical suzface and subsusface sediment sarmples and a

conprehensive gamma walkover survey. The number of samples collected in each segment was
de:ermined to be statstically adequate to suppoet risk.conelusions. Surface water samples were
collectad at foir springs along the drainage es gart of the ongoing enviroamental momitoring
program, and these data were used 10 a33ess potential human heatth rsks from snrface water in the
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draicage. Sediment and surface water samples were also collected 10 support an ecological risk
assessment of the drainage. o

Hurnan health rsk evaluations were performed for current and hypothetical maximum
fumre use conditons o assess nazards associated with potential exposurs o contaminants in the
drairage. The current land-use scenario assured that a heazer would resulazty hunt in the vicinky
of the drainage. The funre land-use scenario assumed hat a home would be built in the vieiniy of
(he drainage, allowing a child 1 access the draipage for use as a play area. In additiod, an ecological
Ask evaluzrion was performed for current conditions, and this assessment indicaied that surface
water and sediment contamination in the drainage poses tirle risk to biota

The hiuman heald risk anatysis indicated that under cusrent land-use conditions, contarmi-
nation in the drainage does not pose an unzcceptable risk to hamaa nealth. For ihe fumire land-use
ccenanio, the estimated risks for cach segment 2te higher than those for the Dunter scenario (cuTent
lznd use) but still within the acceptable risk range of 10°% to 107 identified by the UJ.S. Environ-
mencal Protection Agency (EPA). The esiimated risk is almost exclusively from radicactive
contamination in sediment; the highet risks were calculated for Segments B and C.

Although a response action on the basis of risk is not strictly macdated by the Natonal
Contingency Plan, Ciseretiorary actions will be 1aken in tha interast of minimizing total site risks
i0 aceordance with DOE™s pelicy of reducing radiation exposuies Lo Jevals “as low as reasonably
a=hicvable” The heterogsneous distribution of radicactive contamination in the drainage medicatss
that selective ramavai of contaminared areas will effectively reduce the risk 1o potential humen and
zcological receptors. ,

REMOVAL ACTION |

O the basis of the analysis presented in e engineering evaluation/cost analysis (EE/CA),
Subalternative 2.1 was selected as the proposed action for remediation of the Southeast Drainage.
Urder this alternative, selected contaminated sediment in accessible areas of the drainage will be
removed with track-mounted equiprment and trznsparted oa four minimal-access routes capable of
supporting aff-road haul aucks at slow speed Fepresentative routes (hat can be used were identified
in the EE/CA, and are descrived below. se of these roates {Figure 1) will result in minimal
dismuption of the matare, high-qualiry forest commuuity that exists in the dramage. The objective
of this removal action will be to remove 2s mUCH comtamipated maierial as possible with 0o or
miniral addidonal clearing. :

Materials removed from the drainage will 5e managed through staging and decontami-
nation arcas. A variety of existing access routes and clearsd areas will be utilized for [rapsportation
oeto the chemical plant storage areas. Upper reaches of the drainage (Segment &) can be accessed
averland from the Ay road and along the Explorer Pipeline Company's 26Cess road and easement
comidor. Lower reaches of the drainage (Segmsats B, €, and D} can be accessed through a cleared
Union Electric power line right-of-way, through sbandoned roadways withia the Missour
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Department of Conservation area, and through Kary Tradl {swhich will inelude a section of the
Hamburg Quarry coed, crossing State Route 94 to the quamy haul road). Segments of the sranular -
alluvium within the drainage will be graded and utilized for transport within the draipage itself. A
total of about 1,930 m]_' {2,550 yd3) of matedals are expected (o be removed from the dramage. The
excavated materizls will be stored temporarily 2t a storage area o the Weldon Spring site {£.2., Ash
Pond storage arsa ¢ material staging areal, with fipel disposal in the enginecred disposal cell at the
cheraical plant area of the site.

Risk-based cleanup ¢riteria were derived for the principal radicactive Contamitants that
correspond, to a sk [evel of 1 X 1077 for the hypothetical chid sczpario. The calculated risk-based
coucenmations ars 13 pClig for radium-228, 13 pCifg for radium-228, 330 pCig for thorium-230,
and 290 pCi/g for wranium-238. The eleanap design will include sampling to detzrmine resicual
concentrations at remediatzd locations. Effudts will be made to achieve the cleanup criteria 1n
balance with the objecuve of minimizing environmental damage to the sxtent possible. It is expected

that risk reduétion will eccur throughout the drainage such that following cleanup, the risk level for

the hypothetical child scenario Will be at or gear L x 107,

Stzndard worker practices aad engineering controls will be in place curing the removal
zction, including maintenance of haul roads, spraying of haul roacs ta minjmize airbome dust,
irnplementasion of \raffic controls, and temporary berming In ceitaln arsas o prevent siorm-wates
runoff from flowing in the chanrel. During the refnoval action, erosion controls will be installed
dowagradient of all excavation areas to prevent the trapspart of si[t down the drainage by munor
stormowaser numoff flawing out of the excavaions. Restoration of the drainage will include grading,
with miniral backilling in excavaied areas within the draimage, aad resheping, muelebing, and
reszeding of access roures and staging areas. '

Alr guality and poise Impacts associated with the removal action could disturb ecological
resources and recreational activities in the vicInity of the excavation activities and along baal routes.
However, these imparts would be minor and ternporary. Long-term positive enviropmental impacts
will resuls from a reduction in coatarpinant levels 1n the drainage. )

HIGHLIGHTS OF COMMUNITY PARTICIPATION

An EE/CA report was prepared fo analyzs alternatives for rernoval of contaminated
cediment in the Southeast Draiaage. This ER/CA was issued for public review apd comrment o
Angnst 23, 1956, =nd & notce of availahility was publisbed in the Sr. Charles Journal on the same
day. Prior 1o issuance of the EF/CA document, mestings to discuss the proposed acton were held
with the Missouri Department of Conservation, Missour Department of Natiral Resourees, EPA,
ard Weldon Speng Citizens Commission. Tae public comment period extended from Angust 23 0
September 23, 1996, and included a public meeting on Angust 29, 1996. '

Ar the public m;;f:ﬁng, the EPA noted a need to balance human heatth risk reduction with
potential ecolcgical damags and supported DOE's selection of Subaltemative 2.1 as the proposed




Ly

action. The Missouri Department of Natural Resources expressed preterence for Subaltarnative 2.2,
10 which additional areas of contarninagon would be removed from the drainage. No additionat
comments were crovided at the public peesing, Written comments were subsequently received from
the Wealdon Speing Citizens Commussicn stating their concurrsnce with DOE's proposed action.

On the basis of commenis received, Syubalternative 2.1 was sslected for implementanan.
Syuhalternative 2.2, which was preferred by e Missouri Department of Mamral Resources, was oot
calected because the increased scological damags resulting from removal of sediments from these
additional areas (which would be significant) would not be balanced by the net risk reduction (which
would be smail}. The DOE will coordinate with the stete ageacies and the EPA during
Implementation of the acton to easLre thar as much contaminated sediment as possible is ramoved
from the drainage without causing extensive ecological drainage. '

DECLARATION OF STATUTORY DETﬁRIVENATIONS

“The removal action selected for the Sourheast Draipage is protective of fuman health and
the environment. In addition, the action can be implemented with standard technologies, it is
costeffzctive, and it is consistent with 2nd will concibute to the efficient performance of the overall
remedial acdon for the Weldon Spiing site. In accordance with CERCLA, the action complies with
federal and state requirements that are legally anphicable or relevant and appropriate o the remaval
action. This action uiilizes permanent solutions and resouzce roCovery technologies to the maximim
extent practicable, given its limited scape. The staturory preference for eatment 23 a principal
element of the remedy is not practicable to this action becanse oo rethods are available thar would
sienificantly oF effeczively reduce toxicity, mobilify, of volume and because the excavated materials
are expected to be in a form that will allow for direct (untreated) dispesal i the on-site cell.

Following remedial action of the Weldon Spring site, kazardous substances will remain on
the size (within an engineered disposal facility) at cqpcentrations higher than health-based levels;
ther=fore, 5-year reviews of the Weldon Spring site will be required. Follgwing removal activities,
the Southeast Drainage will confinue to be monitored within the scope of thess comprebensive
S-year TEVIEWS.
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APPENDIX B
Final As-Built Drawings of the Southeast Drainage
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SOUTHEAST BRAINAGE CLOSEQUT REPORT VICINITY PROPERTIES DA4 AND MDCT 1 T

APPENDIX C
Southeast Drainage Radiclogical Data Results After WP-470A Remediation
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SOUTHEAST DRAINAGE CLOSEOUT REPORT WICINITY PROPERTIES DAd AND MDCT

nas17i99

Table C-1 Radictogical Data Results from Post-Remediatian Soil Sampling
Radium-226 [Ratium-228 | Thorium-230 | Uranium-233
Location Sample ID ¥ (plifg) {pCifg) (rGig) {pCifg) Narthing Easting
00 SO-496001 12,3 1.66 4,72 3vA 1041167.2 TH4800
Qo5 S0-458005 473 2.86 229 10.9 1040401 6 TE51418
012 S0-488012 1.68 107 2.18 <432 1038618.2 | 756386.3
0254 50-488025-A 24.9 1.33 2591 1420 103B8124.8 TH6434.7
0258 50-498025-8 355 1.25 564 £ 4B 1038022.0 TRE434.7
T D27 SO-498027 £23.0 6.58 14 B 287 t03GEST.T TH7266.4
028 S0-498028 113 < 1.29 3.20 388 1035597 .1 THTIT G
055 S0-488053 4,30 0.9 563 a.a2 1035101.0 TH7e47.7
058 S50-408055 499 1.21 291 4,958 1034586.7 7ETARE b
5] 50488059 486 = 1.40 45,5 10,4 1034851 B 757E00 6
DE0A S0-405060-A 218 = 081 3.02 T.54 1035518 6 TSTSTE3
OBOB SO-408060-B 239 17.4 S090.0 18040 10355186 TETR45.48
061 S0-4980451 264 089 17 .6 inz2 10354857 FET482.7
162 S50-493082 1.25 1.06 125 <233 10355971 FoT437 6
063 S0-4DBE0E3 1018 <148 316 505 1035654.9 TH7366,3
[T S0-438064-A 2.14 1.44 3.86 T48 10357862 7a7267.9
054B S0-458064-B 358 1.10 5.43 12.8 1035818.0 TETZ235.1
WG S0O-49B085-A 364 1.25 804 16.49 1035950.2 7571411
GhHB S0-498055-B 19.8 4.18 492 £8.0 10359717.4 7571414 |
0BG SO-458066 101 1.54 704 187 10360236 FET027.0
06y S0-498067 1.50 1.22 1.34 =394 1036360.8 TH7133.6
068 &C-40B068 154 123 132 2.08 1036403 8 7571740
O72A SO-A0B0T2-A, 111 1.70 16.3 180 1035101.0 7576704
728 S0-493072-B 118 1.856 16.8 16.8 10351338 TETRYRY
[RlE 50458092 5.43 .53 38.4 an.0 10404672 Fool41.8
023 50-498093 1.95 1.24 .76 6.3 1040434 4 7a5141.8
024 S0-498084 36D 1.20 £.89 17.4 1040248 3 TAS11E8
0984 S3-498098-A 244 1.13 5.38 285 102391456 7553459
098B 50-498098-B 2.51 1.07 210 245 103891127 TECATET
(2] SO-432009 2.51 t.22 283 2.00 1038983.9 7A6IRY.Y
101 S-453101 ga.2 6.79 1920 18249 10385280 THE3351
102 50.488102 276 1.26 6.35 8,93 1038660.6 75E37R.T7
102.1 S0-4898102 1 140 1.40 1.59 < 365 10382134 762423
103 50498103 1,33 077 1.51 <272 10381576 TRE2TO.6
144 SO-498104-A 217 043 1.48 B.72 10381248 TEB3A36.3
1048 80-493104-6 .05 118 i7T.4 15.4 10381248 ToE3IEAT
105 S0-458105 16.2 .82 57 29.3 1033082.0 FEEI6EH.4
106 S0-4098108 1.26 1.29 1.33 <291 1038124 8 7564019
OE/OR/21548-772, Rev. C-1




SOUTHEAST DRAINAGE CLOSEQUT REPORT WICINITY PROPERTIES D4 AND MOCT

HEIY Iy

Radium-226 Radium-228 [ Thorium-230 | Uranlum-232
Location SampleID# | (pC ifg) {pCifa) (pCiig) {pCifg) Nerthing Eastin
107 50498107 338 183 445 401 1037435.4 | 1565671
108 501458108 578 1.08 474 107 10373244 | 1566E4.2
108 1 50-458108.1 7.05 6.08 3.33 564 1037042.7 | 767000.2
110 S0488110 476 115 7 85 24.0 10369771 | 7570856
1101 S0-498110.1 182 <119 207 £ 55 10368600 | 1571549
T11A 50-493111-A 743 D3z 42.1 264 10368371 | 71671540
1118 5014881118 1.74 146 1.35 <413 1036804.2 | 1671649 |
112 50498112 112 <0.85 0.3 g13 10360564 | 1571975
113 50458113 362 0.96 1.4 1.4 1B36806.5 | 7572198
TT4A S0498114-A 1.36 <071 1.40 10.4 10565794.5 | 1572684
1148 £0-498114-B 2.99 086 233 B.31 0368275 | (572884 |
114C S0-498114-C 376 123 738 121 TOS67046 | 7573010 |
E 50458115 464 053 728 7.26 10367288 | 757201.2
116 SO-298116 715 1.25 T.78 5729 1026663.3 | 75732
117A SO-498117-A 178 157 Z3.0 180 0263280 | 7571356
1178 50498117 B 1.04 =074 104 1.16 105620851 | 7571336 |
118 50493118 171 666 60.0 595 0359723 | 7570803
119 SC1498118 152 0.99 069 10.6 10357534 | 7573335
T 120 S0-488120 878 D62 237 <567 1035667.7 | 7573B6.3
121 £6-408121 148 1.06 7 80 16.8 {035356.8 | 757626.0
122 50458122 166 1.4D 110 256 103561338 | 757614.3
123 S0-496123 5 04 1,11 710 38 10360488 | 757827.0
124 50408124 6.70 1.56 12.4 038 10348034 | 737861.2
132 S0-498132 653 <257 1240 137 1036961,1 | 756335.1
741 5C1-403141 2.14 002 489 281 10380930 | 756367.9
149 S0-456149 0.4 1.29 18.2 342 10357949 | 7572928
153 S0-49B153 7.27 1.23 3.47 641 1035133.8 | 707647.1
154 50498154 508 1.70 B.55 .23 1024941.7 | 75774386
DOE/ORI1648-772, Rav. O -2
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SOUTHEAST DRAINAGE CLOSECUT REPORT VICINITY PROPERTIES DA4 AND MOCT fenTiee

APPENDIX D
Southeast Drainage Radiological Data
Results alter WP-505] Remediation
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SOUTHEAST DRAINAGE CLOSEOUT REPORT VICINITY PROPERTIES DA4 ANMD MDCT

0041 7/8%

Radium-226 | Radium-228 | ThoHum-230 | Uranium-238

Location Sample ID # {pClig} ipCifg) | {pClig} (pCirgl Narthing Easting
101 & 132 | 30-498001-01 h.34 = 0,98 9.0 8.4 103R856. 71 TRE337.85
1 SO-490002-01 ~ 740 1.13 36.7 = 4 48 1038931.47 756334 .05
101 S0-400003-01 311 < {332 159 345 102882523 | 796345.06
101 S0-455004-01 T.0% = 083 5.1 = §.27 103880842 | 756337.26
B0 S0-499005-02 111 <= 1.08 44 5 817 1036523.74 | 7o7474.58
&0 S0-4090006-02 i2.7 0.76 8.2 <491 10355623.24 THTOE0.73
(=] SO-499007-01 18.0 =132 107 = G848 103552778 THT5FT.83
60 S0-453008-01 212 186 245 335 103559569 | 757562.94
18] S0-499008-01 30.8 1.79 78.8 23.8 103551923 veTaY2.18

OOE/OR21548-772, Rev. 0 D-1 o




0941729
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APPENDIX E
Argonne National Laboratory Post-Cleanup Risk
Assessment for the Southeast Drainage
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Department of Energy
Crak Aidga Oparatians
_ Waldon Spring Site
Remadiai Action Prajact Office’
F295 Highway 94 South
Sr. Charles, Missauri 53204

August 31, 1995

Mir. Douglas E. Steffen
Project Director
MEK-Fergusan Company
7295 Highway 34 South
St. Charles, MO B3304

Dear Mr. Steffen:

CDRF‘{ECTED POST CLEANUP RISK CALCULATIONS FOR THE SOUTHEAST
DRAINAGE

. Enclosed find a corrected summary of the subject calculations and results.
This document supercedes the version dated July 21, 1833,

If vou have any questions, please contact Karen Reed or Yvonne Devo.

Sincerely,

§ A

Stephen H. McCracken
Project Manager
Weldon Spring Site
Remedial Action Project

Enclosure:
As stated

cc wio anclosure:
G. Valett, PMC £ 28 DA



ATTACHEMENT: POSTCLEANUP RISK ASSESSMENT
FOR THE SOUTHEAST DRAINAGE

. This attachment preseats the results of the postcleanup risk assessment performed for the
Southeast Drainage. The purpose of the assessment was [0 determine the amount of risk
reduction achieved by the removal action. Figure 1 depicts specific locations in the drainage that

ware remediated.

Postcleanup risk estimates for each segment are preseated in Table 1. Risk calculations
were performed using the same methodology and sceaario assumptions {i.e., bypothetical child
and recreational visitor/lmnter scenarios) presented in the Engineering Evaluation/Cost Analysis
(EE/CA) (DOE 1996b). The exposiue routes evaiuated include external gamma frradiation and
incidental ingsstion of sediment. Exposure point concentrations for sediment were calculated for
‘each exposure umnit (i.e., segment) by using the one-tailed 95% upper confidence limit (UCL) of
fhe arithmetic average for each radionuelide. The symmary statistics for sach segment are based
on location-specific data as presented in Table 2. Risk calculations for 2ach segment Were based
on postemediation data from locations that were remediated, in combination with data from
{oeations that were not remediated in the segment. (Note that some locations not targeted for
¢leanup hecause they are 1ot accessible have confaminant concenirations that exceed risk-based
cleanup criteria.) At locations where mare than one sampie was collected, the data were averaged
1o obtain a representative concentration for that location prior to agaregaling the data for each
segment. Additional volumes were reguoved from Location 60 in Segment D and Locations 101
and 132 in Segment B. For these lacations, data collected after removal of the additional
volurmes wers used in the calculations. '

Estimated residual risk or postcieanup dsk estimates for the hypothetical child 5Cepario
for Segmments A through D are 2X 105, 2% 10-5, 1% 105, and 8% 106, respectively. These
results indicate that the risk reductions achieved are equal to OF greater than those projected in
the EE/CA. Additional risk reduction was achieved in Segments ¢ and D due to removal of
17 additional locations nat planned for in the ER/CA because they were originally thought to be
inaccessible. These additonal locations wers determined o he accessible during the field
planning stags apd were remediated.

Location-specific baseline (precleanup)  and postcleanup sk estimates for the
hypothetical child are also presented in Table 2. Of the 55 lacations that were remediated,
postcleanup sk estimates at 4% locations are at or helow 1X 105, and 7 locations are near
1% 105 (ie., 2% 10-F at Slocations and 3% 105 at 2 locatons) for the hypothetical child
scenario. These results indicacs that the removal action accomplished the goals presented i the
Decision Document foc the Southeast Drainage (DOE 19344}
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. TABLE i Postcleanup Risk Estimates for tha Southeast Drainage?

Postcleanup
Summary Statistics® Recredtional

" Hypothetical® Visitarf

Segmenl Ra-226 Fa-228  Th-230 1J-233 Child Hunted

A wax. canc, (pC¥g) 19.0 5.0 380 2000 2 % 107 5 x 104
Min. conc. (pCifg) 1.3 06 0.2 10.9
Avg. cone. (pCYE) 158 1.3 12.4 524
Se. dev 130 1.1 10.6 49.0
T-stat 1.753 1,753 1753 1753
Caount 15 16 16 14
UCLe (plya) 22 2.3 17 T4

B Max. cane. {pCifE) 110.0 40, 330 59.0 2 x 1073 5% 108
Min. conc. (pCVE) 12 0.5 k! 2.0
Ava. cone. {pC¥Z) 14.7 1.4 11.1 14.6
Si. dey 257 09 10.4 18.9
T-stat 1.740 1740 - 1740 1.740
Count 13 18 13 13
UCLe {pCi/e) ' 2 12 15 24

. C Max. cone. (pCVE) 38.0 6.6 450 740 1x 103 3% 1078
Min. cone. (pCi/g) 1.1 0.8 1.3 1.3
Avg. cone. (pCifg) g2 1.6 7.3 143
Sr.dev 10.2 1.2 10.1 17.1
T-stat : 1.717 1717 1717 1T
Count 23 23 23 23
UChe (pCiig) 12 20 11 21

D Max. cone. {(pCi/g) 270 7 1200 700 3 % 100 2% 10-9
Min. conc. {pCi/g) 1.1 0.6 0.7 2.0
AVE, CODC. {(pCi/g) . A2 1.6 16 12
St dev 5.4 1.0 23.7 15
T-stat 1.654 1684 1.684  1.684
Count 44 44 44 44

e UCLE (vCifg) 1.6 18 23 18 -

) : A )
*  Postcleanup Ask astirates for each segment Wers calculated by using the UCLs derived from ail
pasteleanup data far remediated locations, combined with datz from rermaining locations inthe .

segment that weare not remediatzd.

constifute cach segment, as show i1 Table 2 of this anachmeant.

Surmmary statistics praszated for each segment werg developed from the location-specific data that

. © The pustc.lt:u'lup risk estimates for the bypethetical child scenario were calentated using the same
methodology and scanano assumptions presented in the EF/CA (DOE 1938). In the EF/CA, baseling
{before cleanup) dsk estimates and projected posicleanup risk estimates for this scenario were

presented for each segment as follows:




. TABLE 1 (Cont.}

EE/CA-Prajected
Segment Baseline Risk Posteleanup Risk
A §x tg3 2% 1073
B 1% 1078 3x 103
C 9% 103 4% 103
D 57 1075 2% 1073

Pasteleanup risk estimates for the hypothetical child scanano ndicats that the removal action
pecfarmed at the Southeast Drainage attained the projected postcieanup risks presented for
Altsrnative 2.1 in Tablz Ad, page 57, of the EEACA (DOE 1994).

¢ The postcleanup risk estimates for the recreational visitorhunter scenario wers calculated using the
same methodology and scenario asswmptions presented in the EE/CA (DCE 1996). In the EE/CA,
baseline (bafore cleanup) risk estimates and projected posiclieanup risks for thiz scenario were
presented for each segment as follows: :

EE/CA-Projected
Segment - Baseline Risk ' Pastcleanup Risk
. A 13103 5% 1076
B 2% 103 6x 108
C 2 x 1073 9 x 108
D 1% 103 5% 16

Pastcleanup risk esdmates for the cecreatinnal visitor/hunter scenaria indicate that the regnoval action
performed at the Sautheast Deainage atuined the projected posicleanup tisks presented for
Alternative 2.1 in Table A3, page 57, of the EE/ACa (DOE 1596). '




. TABLE 2 Location-Specific Data Summary and Risk Estimates far the Southeast Drainage

Eisk Bstimates

Concentration {pifgr Basaline Postcleanup
Hynothetical Hypothetical
Segment LecationID  Ra-276 Ra-228 Th-230_U-238 Child Child
A QotR 12.3 1.5 47 378 5x109 1% 105
0g2b 5.4 1.5 33.0 2300 2x 146 g« 106
093" 19 1.2 08 760 2% 0] 3 % 108
094" . 3.8 12 89 170 1w%109 5% jord
AL 4.7 2.9 229 109 2k 7% 10H
002 39.0 5.0 150 1200 4x 109 £
0o3 39.0 14 31.0 000 4 x 103 -
004 17.0 27 1.0 500 2xi0d :
ol 70 1.5 140 17.0 2% 103 .
a7 11.0 14 14 150  1xigf -
018 13 08 02 160  2zx 104 -
087 15.0 0.6 6.8 470  1x103 -
0R3 30.¢ 28 10 &30 3xIn? .
. ' 039 110 1.3 5.1 318 1x109 -
Qo0 330 0 13 140 480  3xi07 -
091 22.0 iz 140 290 2x103 -
B 0120 17 1.1 100 20  exI0? 2% 108
093 2.5 i.1 37 25 3xipd 3% 10%
ag9b 2.5 1.2 25 30 5x109 3% 109
1me 5.9 0.7 142 2.8 2x10t &% 1048
1020 2.8 1.3 64 99  2wx10? 4 x 106
j32b 53 0.5 390 84 =i & 108
1418 . 2.1 0.9 4.8 2.9 §sx 0@ 2% 108
06 250 2.8 18.0 5680 3%10% -
Qa7 12.0 40 110 490 2x109 -
{08 35.0 15 - 120 170 33107 -
009 110.0 1.7 13.0° 590  9xi0? -
Q10 21.0 272 130 170 2% 103 -
011 1.3 0.7 03 2.6 2x107 -
013 18.0 i.l 75 7.8 2w 1o -
070 1.2 05 . 30 26 2xI07 -
021 22 1.0 28 140 3x108 -
095 4.6 1.5 68 160 &axind -

. - 096 1.0 (7 120 270 ixloS -




. TABLE 2 (Cont.}

Bisk Estimates

Concentratian (pCifg)? Baseline  Pastcleanup
Hypothetical Hypothetical®
Segment  Location I Ra-226 Ra-228 Th-230 U-238 Child Child
C  o2st 15.0 1.3 210 70 3ax1ot 2% 10°5
g2 7b A 23.0 6.6 150 270 2x109 2 x 108
102.1b 1.4 14 16 20 gxiod 2 x Wb
10784 - 340 1.8 450 400 4% i0f 3% 1073
10804 53 tl 47 110 2%xI0? 5% 109
108,10 7.1 1.0 313 9.6 3x109 6 x 10t
j1gbd 4.3 It 29 240 3x 107 5 x 109
110.1b4 1.8 2.0 21 56 1x109 3 x 10
1i1bd 4.5 1.2 720 280  4x107 6% 108
11704 il.0 2.0 100 8.1 1x 10+ 1x 16473
113hd 36.0 1.0 1.0 1.0 ax 107 3% 109
11424 27 1.0 20 81 2x147 3% jord
115b4 4.5 0.5 73 13 5% 10d 5% 108
. 11604 2.2 14 1.8 53 2x 1S 3% 108
113b 1.3 Q.3 15 20 4x107 2x 10%
10ab 4.1 1.1 94 110 1x104 4% 108
1056 16.0 0.3 14 290 3xiod 1x 109
106P 1.3 1.3 13 20 gx108 2% 10%
045 8.5 1.7 13 260 8§x1i0* -
143 1.8 1.6 46 37 3x108 -
144 1.1 1.3 24 14 2xlob -
143 1.3 0.9 46 23  2x 10 -
146 1.4 2.5 1.7 L3 3xigh -
D 1170d - 9.4 1.6 120 100 9x 1o 9 x 109
11804 £7.1 5.7 §0.0 655 2x10°5 2 x 1075
11gb 1.5 1.0 07 . 106 2x103 2 3 106
1208 2.3 0.6 24 2.0 1xlot g% 108
1210 14.9 1.1 78 106 2x10% 0 1x1gF
122b 1.7 1.4 L 27 3x107 2% 106 -
1235 5.0 1.1 71 38 3x10° 5% 106
124° .87 1.6 124 94 Ixi0? 7% 108
145b 10.4 1.4 182 342  21x107 1% 1073
153b 13 1.2 35 64 9x106 7 = 108
. : 1540 5.1 1.5 86 83 5x106 5% 106
. 0284 i1.0 2.0 3.2 37 3xod | x 1079

55t 4.3 1.6 56 88 2wlQd 5108



. TABLE 2 (Cont.)

Risk Estimnates

Concentration {pCiig)? Bazeline  Postelsanup
Hypothetical Hypothetical
Segment Locatian [D Ra-27% Ra22%  Th-230 U-238 Child Child
Segment D {Cont.)
058k 50 1.2 2.9 50  §x10% 5 5% 101
osgb 49 2.0 460 100 5% 193 T 08
QEaR . 14638 1.0 497 121 5x 107 2% 1077
0g1b 27.0 1.0 i8.0 700 8x109 2% 15
ngab 1.3 1.1 13 20 1x1o8 2% 108
063k 11.0 2.0 32 61 sxigd 1 % 1673
0&4Ab 29 . 13 47 100 2xiS 4 % 10°
065 12.0 26 - 290 300 6x10° | % 10
AL 10.1 1.5 04 160 5% 103 1% 103
ge7ed 1.5 1.2 13 20 3x 107 2 x 10ré
06ab.ad 1.5 12 13 21 9x103 2% 106
o72b 110 1.8 160 180 1x103 1% 107
. | 026 16 14 950 102 Tx10® ]
030 2.4 1.4 5 29 3xioh -
050 9.3 1.0 6.8 1.1 oxlof -
051 8.2 32 1200 330 1xi0pd -
Q52 is 13 43 57 3xI10°F -
053 5.6 1.2 89 230  Tx10r® -
054 2.1 i.2 41 33 3Ix10f -
0356 3.9 1.3 11.0 160 S§x 109 -
057 2.7 13 38 36 w0l -
069 1.5 1.3 29 41 2x106 -
a70 3.6 1.3 150 64  S5x10% -
a7l - 14 1.1 16 5.5 2x10€ -
073 15 1.0 13 38 2xpd -
074 1.5 1.1 27 432  2xi06 o
147 1.6 33 4p 29  4xlob -
148 i1 2.6 2 22 3%10% -
150 33 1.5 91 110  5x%108 .
151 53 2.5 120 140 Tx109 -
152 3.8 2.6 31 62 5% 106 -




TABLE 2 {Cont.}

a2 Radionuclide concentrations for cach lacation represent posicleanup eonceatrations as preseated
in the Closure Report for the Post-Remedial Sampling Plan of the Southeas: Drainage (DOE
1999} for thase locations that were remediated and precleanup concentrations {as presenied 10
the EE/CA [DOE 1996b]; far these jocations that wers not remediated. '

% Remediated locations.

© A hyphen designates that the location was not remediated because it was inaccessible; therefore,
the postcleanup risk would be the same 23 the baseline risk.

¢ The location was remediated but not edginally idantified for remediatian in the EE/CA
(DOE 1996b). Access 1o these locations was determined duang the field plapning phase.
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