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REMEDIAL DESIGN/REMEDIAL ACTION WORK PLAN FOR THE QUARRY RESIDUAL OPERABLE UNIT 10/13/99

ABSTRACT

The Record of Decision for Remedial Action for the Quarry Residuals Operable Unit of
the Weldon Spring Site outlines the selected action for the quarry area. This action stipulates
long-term monitoring of groundwater lo ensure continued protection of human health and the
environment. Institutional controls will also be implemented to prevent groundwater usage in
the area of impact. Field studies will be performed to collect data to verify the existing
conceptual fate and transport model for the quarry area and to support ongoing evaluations
regarding the benefits of groundwater remediation.

This plan is intended to provide the transition from the environmental documentation
phase (RUFS/ROD) to the final design and implementation of the selected remedial action and
supporting field studies. This plan describes the criteria for:

o Developing the long-term monitoring system and the institutional controls to be
implemented for this operable unit.

o Designing and implementing the interceptor trench field study.
o Addressing residually contaminated soils within the quarry proper.
o Designing the final reclamation for the quarry area.
"Included in this plan is a summary of the construction activities and the speciﬁcation's

under which these activities will be performed. An overall project schedule and summary of
costs in included regarding the major components of these actions.
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1. INTRODUCTION

The Quarry Residuals Operable Unit (QROU) 1s the second of two operable units
established for the quarry area of the Weldon Spring site. The Quarry Bulk Waste Operable
Unit, which was the first operable unit, addressed the excavation and relocation of the
radiologically and chemically contaminated materials within the quarry to temporary storage at
the chemical plant area and ultimate placement in the on-site disposal cell. Bulk waste
excavation was carried out in conjunction with a removal action to extract, treat, and discharge
contaminated water from the quarry sump The QROU addresses (1) any residual soil
contamination remaining in the quarry proper after completion of bulk waste removal, (2)
surface water and sediment contamination in the Femme Osage Slough and nearby creeks. and
(3) groundwater contamination north of the slough

1.1 Purpose and Scope

This plan is intended to fulfill the requirements for both the remedial design and the
remedial action work plans for the implementation of the Record of Decision for Remedial
Action for the Quarry Residuals Operable Unit at the Weldon Spring Site (Ref. 1), The U.S.
Environmental Protection Agency (EPA) and the U S Department of Energy (DOE) signed the
Record of Deciston on September 30, 1998

This Work Plan is the priman document used in defining the design and implementation
of the selected remedial action for the QROU. This plan has been prepared in accordance with
the Federal Facilities Agreement between the DOE and the EPA (Ref 2) and the Comprehensive
Environmental Response, Compensation, and Liability Act of 1986 (CERCLA).

This Work Plan provides the following:

The design strategy for the selected remedy and other activities (i.e quarry
restoration)

. The implementation approach for these activities

. The major deliverables that will convey the design and construction activities of
the selected remedy

. The overall schedule under which the remedial design and remedial action
activities will be conducted.

° General cost estimates for the activities.

DOE/OR/21548-787 Rev. A 1 DRAFT F'NAL
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1.2 Background

The Record of Decision presents the selected remedial action for the QROU. The action
was selected following the requirements of CERCLA. The selected action stipulates long-term
monitoring of groundwater to ensure continued protection of human health and the environment.
Institutional controls will also be implemented to prevent groundwater usage inconsistent with
recreational uses. or uses that would adversely affect contaminant migration. Field studies will
be performed to collect data to verify the existing conceptua. fate and transport model for the
quarry area and to support ongoing evaluations regarding the benefits of groundwater
remediation. Information presented in the Remedial Investigation Feasibility Study Work Plan
(Ref 3), the Remedial Investigation (Ref 4), the Baseline Risk Assessment (Ref S). the
Feasihility Study (Ref. 6), and the Proposed Plan ( Ref 7) prepared for the operable unit was
used to develop the selected action

The objective of the Feasibility Study (Ref 6) was to identify an alternative that provided
a feasible option for removing or reducing the amount of uranium present in the groundwater
north of the slough Other components of the operable unit were determined to be acceptable
based on the results of the risk assessment (Ref 5). The feasibility of reducing uranium levels in
groundwater north of the slough was evaluated because of the potential for impacts to the
groundwater south of the slough. namely the St Charles County well field

During the evaluation process, the extraction of groundwater from the areas or greatest
uranium contamination was identified as the most cost effective option to reduce the mass of
uranium present in the groundwater north of the slough. The performance of this option was
projected on the basis of available site-specific data. Calculations estimated that the extraction
system may reduce the mass of uranium within the alluvial aquifer by 8% to 10% over a 2-year
operating period Uncertainties are still associated with the implementation of this option  The
percentage that could be removed constitutes only a relatively small reduction in uranium in
groundwater north of the slough and does not provide a measurable increase in protectiveness.
The selected remedy includes a field study involving an interceptor trench to collect additional
data to verify the projected performance of this option and to evaluate the benefit of groundwater
extraction for uranium removal. Additional field studies to further validate the contaminant fate
and transport model will also be performed.

1.3 Components of the Quarry Project

The quarry project can be divided into two tasks: (1) implementation of the Record of
Decision for the QROU and (2) final reclamation of the quarry area. Since the implementation
of both projects is necessary to attain final closure of the quarry area and has impact on the final
configuration of the quarry, the design and construction activities of all activities necessary to
complete these projects have been integrated into this Plan.

DOE/OR/21548-787 Rev. A 2 DRAFT FINAL
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1.3.1 Quarry Residuals Operable Unit

Components of the operable unit include soil in the quarry proper, surface water and
sediments in the slough and nearby creeks, and contaminated groundwater north of the slough
Each of these components was investigated during the remedial investigation phase to determine
the nature and extent of contamination resulting from quarry disposal activities or the mlgratlon
of comaminants in groundwater and surface water

1.3.1.1 Soil in the Quarry Proper

At the quarry proper, soil was sampled from the rims and slopes. and sediment was
sampled from wall and floor fractures and from the ramp and floor of the quarry sump. Two
areas, the northeast slope and ditch area near the transfer station, which exhibit levels
significantly higher than background were not completely characterized because of poor access
during soil investigation; Radiological and chemical results from these samples indicate that
under a recreational scenario, potential exposures mcludmg the northeast slope and ditch area are
below to within the acceptable risk range of 10 to 107 based on a recreational visitor scenario
(Ref %)

T Tt

These two areas will be further characterized to delineate the extent of radiological
contamination (see Section $)  Samples collected from these two areas during the remedial
investigation phase indicate the presence of radiclogical contamination; however. additional
samples need to be collected to sufficiently define the magnitude and extent of contamination.

The determination on remediation of the soils along the northeast slope area will be based
on the results of a risk assessment to be performed using the additional data collected from the
characterization effort If response action is necessary, the cleanup criteria for radionuclides
presented in the Record of Decision for Remedial Action ar the Chemical Plant Area (Ref. 8) will
be applied The extent of any soil removal at the northeast slope will be protective of human
health and the environment. but will not include the relocation of State Route 94.

LS et

It has been determined that characterization of the ditch area will be performed in support
of the quarry restoration project If levels are greater than the cleanup criteria discussed above,
those soils will be removed Incorporation of the characterization data from the ditch area will
not be included in the risk assessment outlined in the Record of Decision (Ref 1),

1.3.1.2 Surface Water and Sediment in the Slough and Nearby Creeks

Surface water and sediment from the upper and lower reaches of the Femme Osage Slough,
the Little Femme Osage Creek, and downstream portions of the Femme Osage Creek have been
characterized for radiological and chemical contamination. Fish from the slough were collected and
analyzed to investigate any potent‘al impacts from site contaminants.

DOE/OR/21548-787 Rev A 3 DRAFT FINAL
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Radiological and chemical results from the surface water and sediment samples indicate that
under a recreational scenario the potential risk estimated for the slough and creeks is within the
acceptable risk range of 10% to 107 (Ref 5). The current levels of contamination in surface water
and sediments from the slough and the Little Femme Osage Creek do not appear to have affected
ecological resources at these habitats and do not pose a future risk to biota at the site. The results
from the risk assessment indicate that no action is warranted for the surface water and sediments in

the slough and nearby creeks
1.3.1.3 Groundwater North of the Slough

v Groundwater from the well field (located south of the slough) is used for residential purposes
and monitoring data indicate that uranium levels in this area are similar to background levels The
contaminated quarry groundwater is not accessible to either current or future recreational users. For
informational purposes. risk estimates for groundwater were calculated for a hypothetical residential
user At some locations north of the slough, the potential estimated risk is greater than the
acceptable risk range of 10¢to 107 (Ref 5)

Because source removal was accomplished under a previous action, no ad-itional
‘contaminants to the groundwater system should be introduced. However, because of the
presence of significant levels of uranium in groundwater north of the slough (2,200 pCisl), it was
considered prudent to continue an evaluation of the effectiveness and benefit of reducing the
levels of uranium in the groundwater in the quarry area through field studies The available
hydrological and geochemical information, as well as water quality data, supports the conclusion
that site contaminants will not measurably affect the aquifer of the Missouri River alluvium
south of the slough. However, given the reliance on natural systems to preclude potentially
significant impacts to this aquifer, alternatives addressing groundwater remediation were
evaluated in the Feasibility Study (Ref 6).

Long-term groundwater monitoring with institutional controls on groundwater usage in
the area of impact was presented as the selected action in the Record of Decision (Ref 1) The
selected action addresses groundwater contamination by monitoring to provide data for verifying
that conditions in the quarry area and the well field remain protective of human health and the
environment. This determination will be made based on the collection of groundwater data from
strategically selected monitoring wells, both inside and outside the area of groundwater impact.
This data will also document any continued effects of natural processes on contaminant
concentrations within the area.

This action will be designed to provide for long-term monitoring of groundwater,
including the groundwater in the Missouri River alluvium. Existing wells, with the possible
addition of several new monitoring wells, will be utilized in this network. If long-term
monitoring identifies a trend or change in monitoring wells south of the slough resulting in

DOE/OR/21548-787 Rev. A 4 DRAFT FINAL
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increased levels of uranium approaching a threshold level of 30 pCi/l, the potential for
significant impacts to the well field and the alluvial aquifer will be reevaluated

Chemical- and action-specific applicable or relevant and appropriate requirements
(ARARs) for the sclected action are discussed in the Record of Decision (Ref 1). Chemical
AR ARs set concentration limits or ranges in various environmental media for specific hazardous
substances, pollutants, or contaminants of concern  Miscouri water quality standards in
groundwater for nitrobenzene (17 p). 2,4-dinitrotoluene (DNT) (0 11 p), and 1,3-dinitrobenzne
(DNB) (10 n) are chemical-specific ARARs for quarry groundwater Currently, only a few
locations exceed the Missouri water quality standards for groundwater It is projected that these
ARARs are likely to be met within a reasonable period of time and that long-term monitoring of
the groundwater will establish compliance with these limits

The standard for uranium in groundwater outlined in 40 CFR 192.02 was considered as a
potential ARAR for this action during development of the Feasibility Study (Ref 6) and
Proposed Plan (Ref 7)  The groundwater north of the slough is impacted; however, it is not
considered to be a usable groundwater source Conversely, the Missouri River alluvium south of
the slough is currently not impacted and is presently being used as a potable water source
Because groundwater north of the siough is not a useable source, 40 CFR 19202 is not
considered an ARAR for that groundwater However, 40 CFR 192 02 would likely be an ARAR
for any remedial action considered for the useable groundwater source south of the slough in the
unlikely event of contaminant migration from north of the slough While 40 CFR 192 02
currently appears to be the only groundwater standard that would be considered as a potential
ARAR for any future remediation, other standards in place at the time of any future action would
also be considered in the ARAR analysis

Institutional controls will be necessary to prevent uses inconsistent with recreational use,
or uses that would adversely affect contaminant migration. Coordination with the Missouri
Department of Natural Resources and the Missouri Department of Conservation (affected
landowners), will be performed to establish a written agreement, such as a license agreement,
memorandum of understanding, or deed attachment, outlining and agreeing to the terms of the
institutional controls Terms may include limiting access to groundwater north of the slough for
the following uses irrigation, consumption, etc The terms of the agreement will be evaluated
periodically based on the results of the long-term monitcring program. Changes or deletions to
the terms would be made. as appropriate, based on the results of this program.

During bulk waste removal activities, the U.S. Department of Energy (DOE) developed
the Well Field Contingency Plon (Ref 9) to ensure the continued availability of a safe and
reliable public water supply for St Charles County. Specific activities, which were undertaken
as part of this plan, were

DOE/OR/21548-787 Rev. A 5 | DRAFT FINAL
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o Continued water quality monitoring to detect trends or abrupt changes in
contaminant levels near the well field.

. Contaminant transport calculatiors and numerical modeling of the Weldon Spring
Quarry and St. Charles County well field hydrogeologic system to enhance the
understanding of processes controlling groundwater flow and contaminant

migration
* Definitions of action levels and response actions.
° Preparation of a plan for hydrogeological characterization to support development

of a replacement well field.

. Development of design criteria for design and construction of a replacement well
field

The monitoring and contingency objectives of the Well Field Contingency Plan (Ref. 9)
will be integrated into the long-term monitoring program for this operable unit.  The
contingencies outlined in the Contingency Plan will be reevaluated based on current data and
understandings This program will be developed and presented in an operation and maintenance
plan at a later date

Field studies are planned given the presence of significant levels of contamination in
quarry groundwater north of the slough, which is in close proximity to the St. Charles County
well field, and the reliance on natural systems to limit potential exposure. The following studies
will be conducted to support the selected action described in the Record of Decision (Ref. 1):

. Studies to support the evaluation presented in the Feasibility Study regarding the
need for and effectiveness of groundwater remediation, which includes an
interceptor trench.

. Field sampling to further characterize the conditions controlling the fate and
transport of uranium in the shallow aquifer.

1.3.2 Quarry Reclamation

Components of the reclamation of the quarry area include restoration of the quarry proper,
demolition of the quarry water treatment plant, removal of the interceptor trench system (field
study), and dismantlement of facilities utilized during bulk waste removal activities. The
reclamation of the quarry area is planned as a three-phased project that includes the removal of
contaminated materials, structures, and soil, restoration of the quarry proper and the dismantlement

DOE/OR/21548.787 Rev. A 6 ' DRAFT FINAL
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of the quarry interceptor trench system, including the quarry water treatment plant. Because the
water treatment plant will need to be available to treat water from the interceptor trench,
dismantlement of the treatment plant can not be implemented until after the activities related to the
field studies have been completed. It is expected that restoration of the quarry proper itself will be
completed before demolition of the treatment plant can be implemented. Grading of the site during
quarry proper restoration will be performed to an intermediate site plan. Final site grading will be

performed after demolition of the quarry water treatment plant.

The quarry proper restoration design plan includes backfilling the quarry with soil to-

Reduce fall hazards

Eliminate ponding of surface water.

Force groundwater flow around the inner quarry.

Reduce the infiltration of precipitation through the backfill

Prevent the mobilization of residual contamination in fractures to the surface
through erosion and’or freeze/thaw action.

Reduce the potential for mobilization of potential residual contamination into the
groundwater.

Dismantlement of the facilities utilized during bulk waste removal activities would also
be performed during this time. This includes removal of:

Decontamination facility
Transfer station.

Fuel station.

Associated piping.
Ancillary structures.
Haul road structures.

Restoration design will also include the removal of Th-230 ifnpacted soils from the ditch
area near the transfer station.

Final reclamation of the quarry area will be performed at the completion of the
interceptor trench field study. Reclamation wil} include:

Demolition of the quarry water treatment plant and associated basins.

DOE/OR/21548-787 Rev. A , 7 DRAFT FINAL

R R R A TR




(=3

REMEDIAL DESIGN/REMEDIAL ACTION WORK PLAN FOR THE QUARRY RESIDUAL OPERABLE UNIT

SRR o ereta bbb Malihd s SRR E St s S b el e

85169

10/13/99

Dismantlement of the interceptor trench

Grading of the treatment plant and interceptor trench areas to conditions that are

as close, as possible, to natural contours.

1.4 Document Organization

The remaining sections of the document are.

Section 2

Section 3

Section 4

Section S

Section 6

Section 7

Section 8

LONG TERM MONITORING - provides a summary of the major
components to be evaluated in the development of the groundwater
monitoring program stipulated in the selected remedy.

INSTITUTIONAL CONTROLS - provides a summary of the evaluation
and implementation institutional control measures that will be employed
for the QROU

FIELD TESTING - provides a summary of the interceptor trench and
hydrogeological studies that will be performed to evaluate the benefits
of uranium removal in the area north of the slough. Sampling methods
and performance evaluations will be summarized in this section.

QUARRY PROPER SOIL - provides a summary of the soil

_characterization activities that have been performed in the quarry proper.

A discussion of potential soil removal approaches is also provided.

QUARRY RECLAMATION - provides a summary of the restoration of
the quarry area after completion of the remedial activities being
performed under this operable unit. A summary of the environmental
assessments performed in support of the selected remedy and quarry
reclamation activities is also included.

CONSTRUCTION ACTIVITIES - provides a summary and
construction specifications of the activities which will be undertaken to
implement the selected remedy and quarry reclamation.

PROJECT SCHEDULE - provides an overall schedule for the design
and implementation cf the different activities discusses in this plan.
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Section 9

Section 10

Section | |

Section 12

Section 13

SUMMARY OF PROJECT COSTS - provides a summary of the costs
for design and construction for the selected remedy, as well as the
additional activities.

QUALITY ASSURANCE PROGRAM PLAN - provides a brief abstract
of the project quality assurance program plan.

CONTINGENCY PLAN - provides a brief abstract of the project
emergency preparedness plan.

POST-ROD DOCUMENTS - provides a summary of the primary and
secondary documents that will be prepared for the remedial design and
remedial action phases of the QROU.

REFERENCES - provides a summary of the reference documents used
in preparation of this plan
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2. LONG-TERM MGNITORING

The selected remedy for the Quarry Residuals Operable Unit (QROU) provides for
continued protectiveness to human health and the environment by addressing the contaminated
groundwater north of the slough. The selected remedy provides the following key components:

e Monitoring of groundwater long-term to verify that groundwater quality at the quarry
area and the St Charles County well field remains protective of human health and the
environment

e Implementation of institutional controls to prevent the use of the groundwater in the
area of uranium impact (see Section 3).

e Collection of field data related to the effectiveness of uranium recovery in quarry
groundwater to validate predictive models relating to groundwater remediation that
were presented in the Feasibility Study (Ref. 6) (see Section 4).

The Federal Facilities Agreement (Ref 2) requires the preparation of an operations and
maintenance plan for each operable unit with continuing action, such as monitoring or treatment.
This plan will be prepared to include the specifics for the long-term monitoring program, as well
as the institutional controls that will be established and enforced for this operable unit.

This section provides a summary of the major components that will be evaluated and
established for the long-term monitoring program for the Quarry Residuals Operable Unit.
Components discussed are:

e Monitoring strategy.

e Monitoring locations

e Monitoring parameters
» Data interpretation.

e Contingency actions.

2.1 Monitoring Strategy
Long-term monitoring for the QROU will consist of two programs that are designed to:

1. Monitor uranium levels south of the slough to ensure they remain protective of
human health and the environment.

DOE/OR/21548-787 Rev. A 10
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REMEDIAL DESIGN/REMEDIAL ACTION WORK PLAN FOR THE QUARRY RESIDUAL OPERABLE UNIT

2 Monitor contaminant levels within the area of groundwater impact north of the
slough until they attain a predetermined target level indicating decreasing levels and
reduction in potential impact to the groundwater south of the slough.

Although uranium levels in groundwater north of the slough are relatively high, levels in
monitoring wells south of the slough and at the production wells in the St. Charles County well
field have beer within background ranges (¥igure 2-1). Monitoring to ensure uranium levels in
groundwater north of the slough are at levels that ensure that potential impacts to the well field
are negligible is prudent. The recent (1999) maximum uranium level in groundwater north of the
slough is 2,740 pCv/l Establishing a metric at 10% of this maximum would result in a uranium
target level of approximately 300 pCV/i in the plume north of the slough. This value presents a
107 risk (residential risk scenario). which is the upper bound of the Environmental Protection
Agency’s acceptable range.

The Record of Decision (Ref 1) states the potential for significant impact to the well field
and the alluvial aquifer will be reevaluated if long-term monitoring identifies a trend or change
resulting in increased levels of uranium south of the slough approaching a target level of
30 pCV1  The target level of 30 pCi1 1s sufficiently above the established natural variation of
uranium in the alluvial aquifer (01 pCVl to 16 pCi/l) to be a useful indicator of currently
unanticipated migration from the area north of the slough

The target level for 2.4-DNT in groundwater both north and south of the slough has been
set at 0. 11 u the Missouri water quality standard. Only a few data points marginally exceed this
standard and it is projected that this level will likely be met within a reasonable period of time.

The groundwater monitoring strategy for the quarry has consisted of a stepped
approached, which will continue to be implemented for the long-term monitoring program. The
long-term wells will be monitored to provide data on contaminant distribution and concentration.
The wells have been separated into four lines (Figure 2-2) that provide specific information. The
lines are as follows:

e The first and second lines of monitoring wells monitor the area of impact. These
wells are sampled to establish trends in contaminant concentrations.

o The third line of wells monitors the alluvial materials south of the slough. These
vyells have shown no impact from quarry contaminants and are monitored as the first
line of warning for potential migration of uranium south of the slough.

DOE/OR/21548-787 Rev. A 11 DRAFT FINAL
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e The fourth line of wells monitors the same portion of the alluvial aquifer that supplies
the well field These wells are sampled to monitor the groundwater quality 'n the
productive portions of the alluvial aquifer and to determine the occurrence of uranium
outside the range of natural variation.

2.2 Monitoring Locations

A network of wells to be monitored as part of this action has been designed to provide for
long-term monitoring of groundwater. Some existing wells, with the addition of one new
monitoring well west of the area of impact (MW-1050), will be utilized in this network.
Monitoring lccations for the long-term monitoring program will be selected to achieve the
following criteria:

e Monitor changes and establish trends in contaminant levels in the area of known
impact

e Monitor potenti: * -ugration pathways from north of the slough to south of the slough.

e Provide water quality data from the productive portions of the Missouri River alluvial
aquifer

e Monitor the geochemistry of the shallow aquifer in the area of known impact.

Each existing monitoring well has been, and any proposed monitoring wells will be
evaluated against the above criteria in order to optimize the monitoring network (Figure 2-2).
The results of this comparison are presented in Appendix A

2.3 Monitoring Parameters

The contaminants of concern identified in quarry groundwater north of the slough are
uranium and nitroaromatic compounds (Ref 1). These contaminants were derived from
contaminated bulk wastes that were previously disposed of in the quarry. Although other
contaminants were present in quarry bulk wastes, uranium and nitroaromatic compounds were ’
the most soluble and were leached from the bulk wastes into the shallow groundwater.

The geochemical characteristics of the aquifer have some affect on the extent of uranium
contamination. In the groundwater north of the slough, causes for chemical variability can be
attributed to changes in the oxidation potential (Eh). These changes could result in mobilization
of constituents that were previously precipitated under differing conditions.

DOE/OR/21548-787 Rev. A 14 DRAFT FINAL
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Monitored parameters have been selected to meet the following criteria:
e Parameters that are pnmary contaminants in the quarry groundwater.

e Parameters that characterize or indicate changes in the geochemistry of the shallow
aquifer.

Based on these criteria. the long-term monitoring program will sample for uranium and
nitroaromatic compounds (1,3,5-tnnitrobenzene (TNB), 1 3-dinitrobenzene (DNB), 2,4,6-
trinitrotoluene (TNT), 2.4-dinitrotoluene (DNT, 2,6-DNT, and nitrobenzene). Geochemical
parameters that will be monitored are pH. Eh, sulfate, and iron (total, Fe?'. and Fe3').

2.4 Data Analysis and Interpretation

The monitoring strategies for north and south of the slough have been designed to
accomplish different objectives (see Section 2.1 1); therefore, the interpretation of the data from
each area will be discussed separately

2.4.1 Groundwater Monitoring North of the Slough

Data from north of the slough will be evaluated to determine if the target levels have been
statistically attained in the area of impact. The methodology presented in Methods for
Fvaluating the Attainment of Cleamup Standards - Volume 2: Groundwater (Ref 10) will be
utilized in the development of the evaluation method for data from this area. The groundwater
will be judged to attain the target level if the contaminant concentrations in the selected wells are
statistically less than the target level. Wells in the area north of the slough will be assessed as a
group for the interpretation of the statistical results for determining that the groundwater has
attained the target level

The attainment objective for the long-term monitoring for the groundwater north of the
slough is that the 90™ percentile of the data within a monitoring year is below the target level of
300 pCu/l and 0.11 pg/l for 2.4-DNT (see Section 2.1). Also, data will be trended 1o establish
that the uranium and 2.4-DNT concentrations in the groundwater north of the slough are
decreasing.

It will be recommended that long-term monitoring activities be concluded for this
operable unit if it is determined that the levels nort) of the slough have attained the objective for
the monitoring program. Recommendations may be made to delete either uranium or 2,4-DNT
from the monitoring program if either of these parameters meets the necessary monitoring
criteria.

DOE/OR/21548-787 Rev. A : 15 DRAFT FlNAL}
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2.4.2 Groundwater Monitoring South of the Slough

IR e

Data from south of the slough will be evaluated to ensure that the uranium levels remain £
below the target level of 30 pCi/l. Data will also be trended to establish that the uranium levels 14
in the groundwater south of the slough are not increasing. If it is determined that the target value
has been exceeded or that increasing trends in uranium levels are occurring, actions outlined in
Section 2.5 will be assessed

s A

Once the criteria for monitoring north of the slough have been attained, the groundwater

monitoring program will be completed As a result, groundwater monitoring south of the slough
would also be terminated

2.5 Contingency Actions

The monitoring and contingency action portions of the Well Field Contingency Plan
(Ref 9) will be integrated into the long-term monitoring program for this operable unit. In the
event an alternate source of drinking water is required, engineering design and construction will i
proceed based on the design critenia established in the Contingency Plan. This plan also outlines g
the preliminary planning and preparation that will be necessary to implement the construction of
a partial or full replacement well field if the Contingency Plan requires implementation.

If a consistently upward trend in uranium or 2. 4-DNT levels is determined based on a
monitoring year of data in the groundwater north or south of the slough, investigation of the
source and transport mechanism for the increasing levels will be initiated. This may include
performance of hydrogeologic and/or contaminant investigations, installation of additional
monitoring wells, or increased sampling frequency of the monitoring network.

In the event it is determined that groundwater south of the slough no longer remains
below the target level of 30 pCV1 for uranium, notifications will be made to the Environmental
Protection Agency (Region VII), the Missouri Department of Natural Resources, and St. Charles
County. If the increased value is determined to be valid, the potential for significant impacts to
the well field and the alluvial aquifer will be reevaluated (Ref. 1). This evaluation may include:

e Resampling of the locations in question and other potentially affected locations, and
submittal of samples to analytical laboratories for expedited analyses.

¢ Increased frequency of sample collection.

Performance of hydrogeologic and/or contaminant investigations to identify
migration pathways.

DOE/OR/21548-787 Rev. A 16 | DRAFT FINAL




wﬂ' i E ! r"- g \i:ﬂ SR AT e, < T T WS w T W TR g ALY T

-~ 85169 7
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e Installation of additional monitoring wells, if deemed appropriate ard necessary.

e Groundwater modeling to predict long-term impacts, if deemed appropnate or
necessary '

o A risk evaluation consistent with methods outlined under the Comprehensive
Environmental Response. Compensation, and Liability Act (CERCLA). '

e Identification of applicable or relevant and appropriate requirements (ARARs)
o Determination of the need for groundwater remediation.

e Implementation of contingencies outlined in the Well Field Contingency Plan
(Ref. 9).
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3. INSTITUTIONAL CONTROLS

Due to the presence of residual radiological contamination remaining at the quarry,
institutional controls have been incorporated into the selected remedy for this operable unit.

3.1 Aﬂcclcd Areas

Institutional controls will be evaluated for the groundwater north of the slough and the
soil in the quarry proper If. based on levels of residual contamination, these afeas cannot be
released for unrestricted use, institutional controls will be imposed until such time as the area can

be released
3.1.1 Groundwater North of the Slough

The contaminated groundwater north of the slough is not a useable groundwater source
(Ref 1) A risk assessment was performed for a hypothetical residential user that indicated the
potential estimated risk is greater than 10~ in some wells. Uranium in groundwater north of the
slough ranges from 2,740 pCi1 to less than | pCvl, and 2,4-dinitrotoluene (2,4-DNT) ranges
from 0 50 pg/l to less than 0 03 pg/l  Uranium levels south of the slough are within background
ranges (0.1 pCi/l to 16 pC¥/I) Since 1994 uranium levels have not exceeded 10 pCi/l, although
prior to this time historical highs of 15 pCi/l were periodically observed in this area.
Nitroaromatic compounds have not been detected in groundwater south of the slough.

Institutional controls will be implemented to prevent groundwater usage for consumption
or uses that would adversely affect contaminant migration, such as extraction or collection of
groundwater for irrigation or other purposes. The affected areas will be determined based on
uranium and 2.4-DNT levels obtained prior to the implementation of the long-term monitoring
portion of this remedial action Long-term monitoring is scheduled to be implemented at the
completion of the quarry reclamation project (see Section 6). Restrictions on groundwater usage
will be employed to prevent usage until target levels for uranium and 2,4-DNT have been
achieved (see Section 2). Institutional controls will be imposed in the area of known uranium
and 2,4-DNT impact and a 500-ft buffer zone ~

Following attainment of the long-term monitoring target levels in groundwater north of
the slough, an assessment of the residual risks based on actual groundwater concentrations will
be performed to determine the need for future institutional controls on the groundwater in this
area. As outlined in the Record of Decision (Ref 1), S-year reviews will be conducted to
evaluate the conditions at the quarry and to ensure that conditions remain protective of human
health and the environment.

DRAFT FINAL
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3.1.2 Quarry Proper

Soil sampling during the remedial investigation phase indicated the presence of
radiological contamination in two areas in the quarry proper: the northeast corner area and the
ditch area near the transfer station Risk calculations were performed for the quarry proper using
all available data. including the data from these two areas. The results of this assessment
indicated residual levels are within the EPA’s acceptable risk range of 10° to 10™ under a
recreational scenario

Characterization of the ditch area near the transfer station was completed in June 1999,
and the results are presented in the Completion Report for the Radiological Characterization of
the Ditch Area at the Weldon Spring Quarry (Ref 11). Thorium-230 was determined to be the
primary radiological contaminant It was determined to include the removal of these soils into
the quarry restoration project because of the availability of the on-site cell for disposal, the
a.cessibility of the area during quarry restoration activities, and the relatively small volume of
soil (approximately 50 cubic yards) requiring removal. The subsurface cleanup criteria
presented in the Record of Decision for Remedial Action at the Chemical Plant Area (Ref. 8) will
be utilized for this area The removal levels were adopted from 40 CFR 192 and DOE Order
5400.5.

Complete characterization of the northeast corner area was not possible due to difficult
access; therefore, additional samples need to be collected to sufficiently define the extent of
contamination. This area was partially remediated during bulk waste removal activities, but due
to safety concerns regarding the operation of equipment on the northeast slope, some areas were
not accessible for soil removal Characterization of this area will be performed as outlined in the
Sampling Plan for Radiological Characterization of the Northeast Corner of the Quarry Proper
(Ref. 12). Sampling started in October 1999. A determination as to the need for soil removal
will be made on the basis of the results of this sampling.

After completion of the quarry reclamation project, the residual risks will be assessed.
The final configuration of the quarry will be taken into account when identifying potential
exposure to residual contamination when a decision is made whether to release the area or
establish institutional controls on the quarry proper.

3.1.3 Areas Outside the Quarry Proper

Radiological and chemical results from the surface water and creek and slough sediment
samples indicate that under a recreational scenario the potential risk is within the EPA’s
acceptable risk range. Characterization results from soils outside the quarry proper also indicate
that under a recreational scenario, the potential risk is within the acceptable risk range. These

areas will be evaluated to determine the necessity of restrictions for future use. Recent data and
land configuration will be used for this determination.
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3.2 Implementation

Institutional controls will be employed and enforced through agreements between the
U S Department of Energy and the affected landowners. The objective for institutional controls
is to limit access to property contaminated by residual radioactive material. For groundwater
north of the slough this will consist of limiting access to groundwater, preventing uses that will
impact contaminant distribution, and preventing the alteration of the geochemistry of the aquifer.
For soils in the quarry proper. if it is determined that institutional controls are necessary, access
to residually contaminated areas should be prevented. The procedures for establishing
institutional controls for the Quarry Residuals Operable Unit and the enforcement of these
controls will be integrated into an operations and maintenance plan, as required by the Federal
Facilities Agreement (Ref 2)

3.3 Types of Institutional Controls

Many types of institutional controls are available. The most commonly used controls
include. but are not limited to. easements, deed notifications or restrictions, permits, zoning
restrictions, or signage. Selection of the most reasonable control or combination of controls will
be performed during the development of an operations and maintenance plan for this operable
unit.  Evaluation cf the institutional controls will take into account implementability,
effectiveness, and cost These evaluations will be made with input from the EPA, MDNR, and
other stakeholders.
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4. FIELD STUDIES IN SUPPORT OF THE SELECTED REMEDY

The selected remedy in the Record of Decision (Ref 1) outlines the performance of two
field studies to support the decision for long-term monitoring of groundwater. These field
studies will consist of the installation and operation of an interceptor trench and hydrologic and
geochemical sampling within the area of uranium impact to verify the effectiveness of uranium
removal by groundwater extraction methods, as presented in the Feasibility Study (Ref 6).
These studies are planned for the following reasons: (1) the presence of significant levels of
contamination in quarry groundwater north of the slough, which is in close proximity to the
St. Charles County well field, and (2) the reliance on natural systems to limit potential
exposures The results from these studies will be used to evaluate the cffectiveness and benefits
of removing the uranium from the groundwater north of the slough.

4.1 Interceptor Trench

Several configurations of an interceptor trench were evaluated in the Feasihility Study
The most effective configuration was determined to be a trench located near the center of the
uranium plume This configuration could result in expedited removal of the highest uranium
concentrations  Groundwater modeling using analytical methods indicated that this extraction
system had the potential to reduce the mass of uranium in groundwater north of the slough by
8% to 10% over a 2-vear operating period (Ref 6) This removal would constitute a small
reduction of the total uranium contamination present and would not provide a measurable
increase in protectiveness over the foreseeable future.

The objective of this field study is to confirm the predictive model on uranium removal
from the shallow aquifer using actual field data. If the performance of the trench is less effective
or within the specified performance goals (< 10% of the mass of uranium removed within the
area of influence of the trench within a 2-year testing period), further evaluation regarding
groundwater in this area will not be necessary. If the performance of the trench exceeds the
specified goals (> 10% of the mass of uranium removed within the area of influence of the trench
within a 2-year testing period), the effectiveness or benefit of groundwater extraction will be
reevaluated.

4.1.1 Design

The design criteria are summarized in the Design Criteria for Work Package 508,
Architect/Engineer Service V1, Task 6, Revisior 1 (Ref 13) and supporting documents. Designs
and construction documents are summarized in Work Package 515, Quarry Interceptor Trench
System.
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The interceptor trench will be constructed to intersect a representative cross section of
alluvial material and will be optimally located to extract groundwater in areas with high uranium
contamination Specific criteria used for siting the interceptor trench are:

o Bound the hydraulic variations present north of the slough.

» Bound the contaminant vanation present north of the slough.

° Extract groundwater over the full thickness of the alluvial materials.

. Prevent dewatering of the slough and extraction of unnecessarily large volumes of
water

The interceptor trench will be located in the alluvial aquifer south of the Katy Trail and
north of the slough and will be approximately 550 ft long (Figure 4-1). The trench will be
constructed through the entire thickness of the alluvial materials. The trench will be sufficiently
wide to accommodate filter media and collection piping and pumps, with a minimum width of
12in  The orientation of the trench will be perpendicular to the general groundwater flow

~ direction

The trench will extend to the top of the bedrock with sumps located at depressions in the
bedrock topography The trench will be backfilled with a permeable filter media. which will be
covered with a lower permeability material to prevent direct communication between the alluvial
aquifer and the atmosphere and to prevent surface water from entering the trench. Pumps and
piping will be enclosed below grade to prevent vandalism and'to be unobtrusive.

The trench will provide hydraulic capture of uranium-contaminated groundwater in the
alluvial aquifer along its length. The pumping rate will be optimized to provide continuous
pumping without dewatering of the alluvial materials. It is estimated that the pumping rate from
the trench will be approximately 10 gpm, based on calculations presented in the Feasibility Study
(Ref 6). The actual pumping rate will be determined from the performance of this field study;
therefore, pumps capable of variable rates will be utilized.

Water produced from the interceptor trench will be routed below grade to the quarry
water treatment plant. Conveyance piping to the plant will be double-walled and have a leak
detection system. The water treated at the plant will be discharged to the Missouri River using
the existing effluent pipeline. A means of discharging the water from the trench without being
processed through the treatment plant will be designed in the event water produced from the
trench is below the applicable discharge limits for the treatment plant.
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The trench and convryance system will be capable of year-round operation, including
during flood conditions The design life of the trench and conveyance systems will be 5 years.

4.1.2 Monitoring

The performance of the trench will be monitored to determine; (1) the efficiency of
uranium removal from the aquifer and (2) the area of influence of the trench. Levels of
nitroaromatic compounds will also be monitored. Effluent from the trench, groundwater
samples, and measurement of the static water levels in the vicinity of the trench will be used to
assess the performance of the trench system

The trench will be designed to allow sampling of the effluent from the trench and from
each sump within the trench to evaluate the mass of uranium removed from the aquifer.
Operational samples will be collected from the trench on at least a weekly basis. The water level
within each sump will be measured on at least a weekly basis to evaluate the drawdown in the
aquifer

Observation wells will be installed in close proximity to the trench to monitor the effects
of the trench operation on the water quality of the alluvial aquifer and groundwater flow
directions  Groundwater samples will be collected on a monthly basis from these wells.
Groundwater will also be sampled from the nearby monitoring wells on a quarterly basis as
outlined in the long-term monitoring section of this plan (see Section 2). Static water level
measurements will be taken on at least a biweekly basis to monitor the effects of groundwater
withdrawal on the aquifer :

The observation wells will be screened through the entire thickness of the alluvial aquifer
in order to sample the aquifer thickness extracted by the trench and to obtain the water level of
the unconfined shallow aquifer. The wells will be constructed using polyvinyl chloride (PVC)
materials. These wells will be constructed in accordance with 10 CSR 23, the Missouri Well
Driller's Law

4.1.3 Data Evaluation

The system will be evaluated and monitored for up to two years. Data will be collected from
the trench (i.e., volume of water extracted and uranium and nitroaromatic compound levels) and
from nearby monitoring wells. This data will be combined with other data collected as part of the
hydrogeologic field data to evaluate the effectiveness of the trench versus predetermined
performance goals.

The interceptor trench is expected to remove only a percentage of the uranium in the
groundwater after a specified operational period. The efficiency of the system depends on three
factors:
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o The initial mass of uranium present in the area of influence of the trench
o The volume of groundwater extracted.
. The concentration of uramum in the effluent

The total mass of uranium present in the contaminated zone will be assumed to be equal
to the value 8 x 10" pCi (Ref 4) Tie interceptor trench will not have an influence over the
entire area of the plume, therefore, only a percentage of the total mass of uranium will be
considered to determine the effectiveness of its operation. It is estimated that the percentage of
the plume that will be influenced by the operation of the trench is 27% (Appendix B); therefore,
(he initial total mass of uranium to be used in this study 1s 2 x 10" pCi. This value will be
evaluated and revised. if necessary. based on the area of influence determined from this study.

The rate of uranium removal from the trench will be derived from measurements of the
uranium concentration and the volumetric discharge rate from the trench over time. The ratio of
the mass of uranium removed to the initial total mass present will provide an indication of the
trench efficiency A curve of the mass of uranium removed versus time can be constructed  This
curve may be used to extrapolate the amount of uranium that will be removed during the two-
year operational period of the trench It is anticipated that the removal rate of uranium will be
largest at the beginning of trench operations, and then is expected to decrease and approach a
constant value with time

If the results for the uranium removal indicate that 10% or less of the total uranium
present in the area of influence (2 x 10" pCi) will be removed over the 2-year operational period,
it may be possible to terminate operation of the trench prior to the full testing period. A steep
decline in groundwater extraction rates, uranium levels, or both would trigger an evaluation of
the effectiveness of the trench prior to completion of the 2-year period. The results of the study
to that point would be compiled and conclusions regarding the continued performance of the
field study would be presented in a project completion report.

At the completion of the 2-year period, the data from the trench will be compiled to
determine the effectiveness of an interceptor trench for the removal of uranium from the shallow
aquifer. Data to be presented will include:

o Curve of the mass of uranium removed.

o Curves of the volume of groundwater extracted.

° Static water level data from observation wells and nearby monitoring wells.

o Summary of analytical data for uranium and nitroaromatic compounds from the

study area (both from the trench and nearby observation wells).
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e Summary of the total mass of uranium removed from the aquifer.
. Summary of the total volume of groundwater extracted from the aquifer.
e Conclusions regarding the performance of the interceptor trench system.

A completion report presenting the above information will be used to document the
decision to consider the field study complete. The public -vill be made aware of the findings of
this study through a published notification summarizing the results of the evaluation of the

system
4.2 Hydrogeological Field Studies

The determination to performed additional geologic, hydrologic, and geochemical field
studies in the area north of the slough was made given the reliance on natural systems to limit
potential exposure to groundwater The site-specific data collected during these studies will be
used to supplement and verify the current model of hydrogeologic and geochemical site
characteristics which dictate the fate and transport and potential remediation of uranium in this
area

TS T A, O T NP S

4.2.1 Geological Characterization

Geologic sampling activities were performed in accordance with the Hydrogeological
Characterization Sampling Plan in Support of the QROU Field Studies (Ref. 14). Field work
associated with this characterization was completed in February 1999. The objectives of the
characterization were to

e Further define the lateral and vertical distribution of various fine-grained materials
north of the slough

e Determine the grain-size distribution of the material types comprising the fine-
grained alluvium north of the slough.

e Provide a detailed description of the Decorah Group beneath the fine-grained
materials north of the slough.

Results and conclusions from this characterization are presented in the Completion
Report for the Hydrogeological Field Studies in Support of the Quarry Residuals Operable Unit
(Ref 15). General conclusiors are: '
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e The occurrence of coarser-grained materials increases with distance from the quarry
bluff. Nearer the bluff, sands that area present are noncontinuous with significant
fines content

e The thickness of the Decorah Group ranges from 3.9 ft to 18.3 ft in the area north of
the slough :

e Weathering and fracturing is more prevalent in the upper portion (approximately 7 f'i)
of the Decorah Group. The base of the Decorah Group and the underlying Plattin
Limestone is typically more competent.

e Soil testing performed on samples collected to represent both discrete zones and
composited intervals indicated the materials north of the slough are primarily clays
with silt and fine sand.

4.2.2 Hydrologic Characterization

Hydrologic sampling activities were performed in accordance with the Hydrogeological
Characterization Sampling Plan in Support of the QROU Field Studies (Ref. 14). Field work
associated with this characterization was completed in February 1999. The objectives of the
characterization were to’

o Determine the variation in aquifer parameters due to the heterogeneity of the fine-
grained alluvium

e Identify zones within the bedrock that facilitate the movement of groundwater.

Results and conclusions from this characterization are presented in the Completion
Report for the Hydrogeological Field Studies in Support of the Quarry Residuals Operable Unit
(Ref 15). General conclusions are:

e Differing grain sizes of the alluvial sediments do not appear to have a significant
effect on the hydraulic conductivity test results. The variation of hydraulic b
conductivity of the aquifer materials ranges from 7 x 10~ cm/s for predominantly clay
materials to 9 x 10™ cnv/s for predominantly sand materials. This range of values is
consistent with previous testing in this area.

e The relatively low difference in values may be due to (1) the noncontinuous
distribution of the coarser grained materials in the alluvium north of the slough or (2) .
the presence of fine-grained materials (silt and clay) within the sand matrix. M
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Results from the packer testing generally agreed with resglts from previous testing.in the
Decorah Group The upper portion (approximately 7 ft.) of this unit was the only section of
bedrock that took water during testing due to the larger degree of weathering and fracturing that
occurred in the area north of the slough
4.2.3 Geochemical Characterization

The objectives of the geochemical characterization are to’

o Assess the natural conditions of the aquifer system. which attenuates uranium in
groundwater north of the slough

e Estimate distribution coefficients for differing locaticns and material types north of
the slough

e Characterize the oxidation potential within the aquifer

TR

e Provide additional supporting evidence for the presence of a reduction zone north of
the slough

e

Scil and groundwater samples will be collected throughout the shallow aquifer north of '
the slough to assess the natural conditions of the aquifer that attenuate or retard dissolved
uranium in groundwater The notable decrease of uranium over a short distance north of the
slough indicates that processes to be investigated are sorption and reduction (precipitation) of
uranium

Sorption is a generic term describing contaminant removal from solution, and includes
ion exchange. specific adsorption to mineral surfaces and/or organic matter, or other processes.
Contaminant sorption to soil or the aquifer matrix from groundwater is commonly quantified in
terms of a distribution coefficient (Kd). Limited site-specific Kd data is available for locations
both north and south of the slough (Ref 6). Additional sampling of soil and groundwater will be
performed in the fine-grained materials north of the slough to establish the variability of Kds in
this area.

The geochemical characteristics of uranium and the aquifer affect its extent in
groundwater. Removal of contaminants from groundwater via precipitation to solid phases
typically results from changes in geochemical conditions, which cause one or more contaminants
to exceed their solubility limit in water. Uranium is soluble under oxidizing conditions and
precipitates into solid phases under reducing conditions (Ref. 4). Sampling of groundwater in
the area north of the slough will be performed to identify the variation of the oxidation potential
(Eh) of the aquifer in this area. Direct measurements of the Eh will be performed to establish the
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o
horizontal and vertical variations. Analysis of groundwater for oxidation/reduction and Eh will
be used in establishing the geochemical constraints of uranium migration in this area. 4
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5. QUARRY PROPER SOILS

The Record of Decision (Ref. 1) identified a need to define the extent of radiological soil
contamination at the northeast slope and ditch area near the transfer station (Figure 5-1). If
contaminant levels are found to be unacceptable following a risk evaluation using additional
characterization data. it was proposed to address these areas under a subsequent response action.

5.1 Northeast Corner

The northeast slope area was partially remediated during the last phases of bulk waste
removal, but due to limitations of the equipment, some areas were not accessible for
contaminated soil removal Prior to remediation, characterization indicated the northeast slope
contained small isolated pockets of concentrated radium- and thorium-rich material interspersed
within the disturbed native soil. The remains of a buried drum containing radium wastes were
discovered near this area and were removed Afier completion of bulk waste removal, samples
were collected from the north nm near the northeast corner of the quarry, which indicated
elevated levels of radium and thorium Elevated exposure readings using direct reading survey
mstruments and thoron monitoring indicate that additional contamination is likely present.

2.1.1 Characterization

The sampling and analysis methodologies for this activity are presented in the Sampling
Plan jor Radiological Characterizanon of the Northeast Corner of the Quarry Proper (Ref. 12).
The investigation area has been established based on previous data and knowledge of work
activities during bulk waste removal operations The objectives of this sampling are to:

o Delineate the horizontal extent of Ra-226. Ra-228. and Th-230 contamination in
the northeast slope

o Delineate the vertical extent of Ra-226, Ra-228, and Th-230 contamination in the
northeast slope

o Provide sufficient data to perform risk calculations consistent with the approach
discussed in the Record of Decision (Ref 1).

. Provide sufficient data to design excavation limits for contaminated soil removal,
if based on the risk calculations, remedial action is necessary.

J Provide sufficient data to perform risk calculations consistent with the approach
discussed in the Record of Decision (Ref. 1).
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e Provide sufficient data to design excavation limits for contaminated soil removal, if
based on the risk calculations, remedial action is necessary

5.1.2 Data Evaluation

As outlined in the Record of Decision (Ref 1), risk calculations will be performed A
consistent with the approach presented in the Daseline Risk Assessment (Ref. 5), to include these -
additional data points. Data will be used to evaluate risk consistent with the scenario identified o
for this operable unit. The reevaluation of the risk, based on the additional data, will be o
presented in the Reevaluation of Risk for the Northeast Slope Arca of the Quarry Residuals ;
Operable Unit '

If a response action is necessary, the data generated as a result of this sampling will be
used to design excavation limits for remediation. The cleanup criteria for radionuclides
presented in the Record of Decision for Remedial Action at the Chemical Plant Area of the
Weldon Spring Sire (Ref 8) will be applied (Table 5-1).

Table 5-1 Cleanup Critena for Selected Radionuclides
[ Radionuclide T Surface Criteria "' ____ Subsurface Criteria™
{ Ra226" ] 6 2 pCvg B A 16.2 pCig
! _Ra-228 7 i 62pCig 4. .. 162pCug ]
' ~ Th230 i ®2pCug ____162pCig :
U-238 | 120 pCig . 120 pCilg g

Source Ref 8

Note 1 Values apply to contaminabon within the upper 6 in
2 Values apply to contamination below 6 in
3 Al locations were both Ra-226 and Ra-228 are present. the crterion applies to the sum of the
concentraticns )

5.2 Ditch Area Near the Transfer Station

A small area of residual contamination in a ditch near the entrance of the quarry proper is
also present. Results from previous characterization and a more focussed sampling event
indicate elevated levels of Ra-226 and Th-230 These soils will be removed during quarry
restoration.

RS
s

5.2.1 Characterization

Four samples were collected from this area during the remedial investigation that :
indicated surface contamination for Ra-226, Ra-228, isotopic thorium, and uranium. Location S 1
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816 was sampled to a depth of 3t The remaining three locations were surface samples (0 in. to
6in) The range of values for this area is summarized in Table 5-2

Table 5-2 Ranges for Radiochemical Data from the Ditch Area

PARAMETER ' MINIMUM (pCl/g) MAXIMUM (pCig) "

Ra-226 _ 030 26.7

j__ Ra-228 R 018 14.2

~_Th-228 - 046 24.1

~Th-230 o 1.88 566

~ Th-232 - 045 252

b2z - 326 - 342

u-235 007 1.4

U-238 312 1 365

Note 1 All maximum values were detected in sample SO-195820-01

In support of quarry restoration design, the area from the clarifier to Location 820 was
sampled (Figure 5-2) Sampling was developed and implemented to fulfill the following objectives

° Delineate the horizontal extent of radiochemical contamination in the ditch area
e Delineate the vertical extent of radiochemical contamination in the ditch area
° Provide sufficient data to design excavation limits for contaminated soil 1 .moval

based on subsurface criteria levels presented in the Record of Decision for
Remedial Action at the Chemical Plant Area of the Weldon Spring Site (Ref 8)

The sampling requirements and analysis necessary to delineate the lateral and vertical
extent of radiological soils contamination are provided in the Sampling Plan for Radiological
Characterization of the Ditch Area ai the Weldon Spring Quarry (Ref. 16). A closure report, the
Completion Report for Radiological Characterization of the Ditch Area at the Weldon Spring
Quarry (Ref 11) has been prepared and discusses the field efforts and results of this sampling.

The results of the sampling were
¢ One location exceeded the subsurface criteria of 16.2 pCi/g for Ra-226

e Three locations exceeded the subsurface criteria of 16 2 pCi/g for combined Ra-226
and Ra-228
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e Twenty-six of the locations exceeded the subsurface criteria of 16.2 pCi/g for Th-230.

e Locations that exceeded the subsurface criteria fdr combined Ra-226 and Ra-228 also
exceeded the criterta for Th-230

5.2.2 Excavation Activities

Excavation limits will be developed and documented in Work Package 513, Quarry
Restoration. Excavation of soils exceeding subsurface criteria presented in Table 5-1 will be
performed during restoration activities in the quarry proper. Subsurface criteria have been
selected because this area will be backfilled with approximately 10 ft of fill material at the
completion of the restoration activities. Based on the characterization results, an approximately
30 ft by 70 ft area east of the transfer station will be removed. Excavation depths will extend to
the top of rock, which is not greater than 30 in. below the ground surface (Ref 11).

A post-excavation evaluation will be performed after removal of the soils to engineered
excavation limits. This evaluation will consist of sampling of the remaining soil surface.
Surface soil samples (0 in to 6 in.) will be collected on a 30-ft by 30-ft grid. which will be
oriented over the excavation to maximize the number of samples collected from the excavation
area. These samples will be analyzed for Ra-226. Ra-228. Th-230, and U-238 to obtain levels
that will remain after removal of impacted soils.

5.2.3 Data Evaluation

The removal of impacted soils will be considered complete if the average of the data for
each parameter obtained from the excavation is less than the subsurface criteria presented in
Table 5-1. If the average is greater than the subsurface criteria presented in Table 5-1, the
locations with the highest level for the parameter in question will be excavated and new samples
obtained for re-evaluation

DOE/OR/21548.787 Rev A 35 DRAFT FINAL




REMEDIAL DESIGN/REMEDIAL ACTION WORK PLAN FOR THE QUARRY RESIDUAL OPERABLE UNIT ‘ 10/13/99

6. QUARRY RECLAMATION

The quarry area will be reclaimed under three work packages. The design criteria for
these projects are summarized in the Design Criteria for Work Package 508. Architect/Engineer
Services VI, Task 4 (Ref. 17) and supporting documents. The design, as well as construction
documents, for these activities will be provided in the specifications and design drawings for
WP-S13A, Quarry Restoration Contaminated Materials Removal, WP-513B, Quarry
Restoration Backfill, and WP-529, Quarry Interceptor Trench System Reclamation

6.1 Quarry Restoration Contaminated Materials Removal

This project includes the removal of contaminated structures and materials associated
with bulk waste removal activities and residually contaminated soil from the ditch area and
possibly the northeast slope area. Minimal soil excavation and placement will be performed.
Any that is performed will consist primarily of backfilling contaminated soil excavations and
installation of access to the upper bench of the quarry to facilitate removal of soil from the
no:theast slope area of the quarry. if necessary.

6.1.1 Removal of Contaminated Structures Associated with Bulk Waste Removal

As part of this project. contaminated structures and materials in the quarry area are to be
dismantled and’or demolished Major items included are’

e Transfer station and suppert building.

e Above ground storage tank support slab. dispenser slabs. and associated piping.
* Decontamination pad sump.

e Contaminated piping and associated potentially contaminated soils.

e Clarifier and concrete pad.

e Contaminated asphalt pavement.

s Trailer 20 and associated contaminated piping.

Contaminated materials and equipment will be segregated into two categories:
soil/concrete and other debris. These materials will be hauled to the chemical plam via the

quarry haul road for disposal in the on-site disposal cell. Materials will be transported in direct-
haul trucks

6.1.2 Excavation of Potentially Contaminated Soils

A 1-ft envelope of soil will be remcved from below and around the sides of contaminated

underground piping during the excavation of pipelines. The following piping is consider
contaminated
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e Piping between the quarry pond and the equalization basin.

« Piping between the decontamination pad sump and the equalization basin
o Piping between the show trailers and the decontamination pad sump.

o Piping between the fuel station above ground storage tanks and the fuel dispensers. ' .
e Piping between the transfer station and the quarry pond.

Under best management practices, the areas will be scanned during the excavation
activities Locations exceeding ! S time background as measured with an Nal (2X2) meter will
be evaluated for additional excavation. It is assumed that if leakage occurred, both radiological
and chemical contamination would be colocated.

Characterization data from beneath the decontamination pad slab, adjacent to the
decontamination pad sump, beneath the above-ground fuel storage tank slab, and dispenser pads
do not indicate impact to soils from the operation of these facilities. The samples from the
decontamination pad were analyzed for Ra-226, Ra-228. isotopic thorium, U-238, arsenic, lead,
nickel. selenium, nitroaromatic compounds, polycyclic aromatic hydrocarbons (PAHs), and
polychlorinated biphenyls (PCBs). Samples from beneath the fuel station were sampled for
benzene, toluene, ethylbenzene, xylenes, (BTEX), and total petroleum hydrocarbons (TPH). Soil
is not present beneath the transfer station; therefere, no samples were collected for analysis as
outlined in the Engineering Characterization Sampling Plan for the Quarry Staging Area (Ref.
18). Data results are summarized in the Completion Report for the Engineering Characterization
of the Quarry Staging Area (Ref 19) '

6.1.3 Excavation of Residually Contaminated Soil

Residually contaminated soil will be excavated from the ditch area in the quarry proper
and possibly from the northeast slope area. A discussion regarding the excavation of these areas
is presented in Sections 5. Quarry Proper Soils.

6.2 Work Package 513B, Quarry Restoratinn Backfill

Quarry restoration includes backfilling the quarry. removal of existing miscellaneous
structures. utilities. and features: and development of a borrow area The restoration of the
quarry proper will include an intermediate grading plan to allow this work to proceed without
impacting the operation of the quarry water treatment plant

6.2.1 Backfilling of the Quarry Proper
The quarry proper will be restored through backfilling with soil to meet the following

critena:
° Minimize long-term physical hazards associated with the quarry high walls.
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o Eliminate ponded water in the quarry
. Reduce recharge to the groundwater within the quarry.
] Restore the quarry to a natural state.

The most significant hazard associated with the quarry proper is the presence of the
highwalls along the north, east, and south sides of the quarry proper. Elevation differences along the
highwa!ls range from 440 f. to 552 ft. above mean sea level. Backfilling the quarry with any
amount of soil will reduce fall hazards asscciated with this area.

An evaluation of the stability of the quarry highwalls was performed to assess: (1) the height
of backfill placement. (2) the potential for slope failures or rock fall hazards after restoration is
complete, and (3) the application of protective measures to minimize physical hazards during and
after restoration. The highwalls of the quarry consist of hard to moderately hard limestone, which is
moderately weathered, and exhibits solutioning along existing discontinuities in the rock mass. The
orientation of the bedding planes and the wide spacing between rock joints are favorable conditions
for inherent slope stability. Based on observations made during the evaluation, most of the quarry
highwalls appear to be in a stable condition; therefore, an extensive rock stabilization program will
not be required for this project Small isolated sections along the north quarry wall have been
identified as potential minor rockfall areas, primarily during construction activities

Backfill will be selected and placed in a manner to:

e Minimize settling.

° Minimize the flow of groundwater through the quarry progper.

. Minimize infiltration of precipitation. _

° Promote sheet-flow of surface runoff over the top of the backfill.

The quarry will be backfilled with a soil material with a lower permeability than the
surrounding bedrock to promote regional horizontal groundwater flow around the quarry proper
The permeability of the Kimmswick Limestone is defined as 2x10™ crmvsec (Ref 4)  This lower
permeability material will be placed to an elevation of 468 ff MSL, which is the modeled high static
water level in the quarry.  Above this elevation, a common fill material will be used to attain the
desired fill elevations A lower permeability cap, approximately 2 ft thick. will be placed over the
backfill material to minimize infiltration of precipitation and premote sheet flow. Six inches of
topsoil will be placed over the cap to allow for vegetative growth.

Borrow materials for backfilling of the quarry proper will be obtained from the Missouri
River floodplain. southwest of the quarry (Figure 6-1). Minor amounts of backfill will also be
obtained from the quarry staging area. Suitable lower permeability materials are soils that
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classify as CL and CH in accordance to ASTM D2487, Standard Classification of Soils for
Engineering Purposes. Common fill includes all material types except MH, PT, OH, and OL.
These materials will be selectively excavated and hauled to the quarry for placement.

The fill materials will be compacted in-place to reduce the possibility of settlement. All fill
materials will be compacted to 90% of their respective maximum dry densities. Moisture control
will be maintained to accommodate compaction of soils.

Several large aperture fractures are present on the floor and benches of the quarry floor.
These large fractures will be filled to reduce the possibility of soil piping and ultimately settiement
of the final graded soil surface. Lower permeability clay materials and shotcrete will be used to
backfill fractures.

Final grades within the quarry proper will slope from the northeast corner to the Little
Femme Osage Creek, with minimal grade changes in the flow path. Placement of materials and final
grading will prevent ponding on the final graded surface. The area will be seeded to prevent erosion
of the backfill surface and to promote the growth of natural vegetation. :

6.2.2 Removal of Uncontaminated Facilities Associated with Bulk Waste Removal

As part of the quarry restoration, uncontaminated facilities in the quarry area are to be
dismantled/ demolished. Major items included are:

. Decontamination pad.
° Pavement (asphalt and concrete) (uncontaminated).
. Above ground and underground utilities (water, electric, septic tanks, drain lines)

(uncontaminated).

Uncontaminated materials and equipment are to be removed from the quarry area and
disposed of at an off-site facility.

6.2.3 Borrow Area Development

Development of an off-site Borrow Area is necessary to complete the restoration of the
quarry proper. The primary borrow source will be located in the Missouri River floodplain
(Figure 6-1). An approximately 25 acte area situated west of the quarry and north of the slough
will be developed for this activity. A contingency borrow source will be located northeast of the
quarry in the 5500 Drainage (Figure 6-1). This borrow area is approximately 3 acres and will be
developed only if the primary source cannot be utilized due to flooding or extremely wet

DOE/OR/21548.787 Rev A 40 DRAFT FINAL




-5 Ly e s AR T ST TR R Ry A R R ;.-',"«Z'; T
A ey T N e s R R . 7 ’

REMEDIAL DESIGN/REMEDIAL ACTION WORK PLAN FOR THE QUARRY RESIDUAL OF:EEABLE UNIT 10/13/99

conditions. Borrow Area operations, including excavation and transport of soils and reclamation
of the area, will be provided in the specifications and drawings for Work Package 513B, Quarry
Restoration Backfill.

Remedial actions at the Weldon Spring Site, including the selected actions at the Quarry -
Residuals Operable ‘Unit, are conducted in a manner that integrates the National Environmental
Policy Act (NEPA) values and Comprehensive Environmental Restoration, Compensation, and
Liability Act (CERCLA) procedural and documentational requirements.  Under the integrated
approach followed by the U.S Department of Energy (DOE) for this s:te, the CERCLA process
is supplemented, as appropriate, to incorporate the values of NEPA. A key element of the
integrated CERCL A/NEPA process is the determination of the level of environmental analysis
appropriate under NEPA.  This determination is a function of many factors, including the
complexity of the selected action, the likelihood for significant environmental impacts, and the
potential for considerable public interest.

In support of Borrow Area development activities, environmental evaluations pertaining
to the following were conducted:

. Cultural resource and historical sites
o Floodplains and wetlands.
] Threatened and endangered species

The quarry is located near the Missouri River in an area that contains a high density of
archacological remains. All major prehistoric periods spanning the last 11,000 years are
represented in sites that typically occur along ridges or streams. Early Euro-American sites (e.g,,
farmsteads and cemeteries), as well as World War Il-era sites, are also found in the vicinity of
the quarry (Ref 3).

Several cultural resource and historic site surveys have been conducted in the vicinity of
the quarry and the Femme Osage Slough. These surveys include a non-intensive reconnaissance
of the Little Femme Osage/River Hills area and intensive Phase | surveys of the quarry proper,
quarry water treatment plant, and the quarry haul road (Ref 3). The surveys documented the
presence of numerous prehistoric and historic sites in the area, some of which may be considered
eligible for the National Register of Historic Places (see Table 6-1).

Table 8-1 Summary of Cultural Resources in the Vicinity of the Weldon Spring Quarry

SITE NUMBER SITE TYPE NRHP ELIGIBILITY ] NOTES
235C21 Funerary Potentially sligible |’ Avoid of test
235C80 Village/Campsite Eligible ' Avoid or mitigate
238C81 Village Eligible Avoid or mitigate
238C83 Campsite Eligible Avoid or mitigate
238C00 Campsite Not sligivle Lack of integrity
238C85 Village/Campsite Potentially eligible Avoid or test
DOE/OR/21848.787 Rev A 41 DRAFT FINAL
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Table 6-1 Summary of Cultural Resources in the Vicinity of the Weldon Spring Quarry (Continued)

:A SITE NUMBER SITE FUNCTION NRHP ELIGIBILITY NOTES ;
23SC100 Bone Scatter Unknown Avoid or test
235C143 Bone Scatter Unknown Not observed

| 238C172 Campsite Potentially eligible Avoid or test

| 23SC173 Campsite Potentially eligible Avoid or test ]

| 238C174 Campsite Potentially eligible Avoid or test
235C176 Campsite Potentially eligible Avoid or test
238C177 Campsite/Farmstead Potentially eligible Avoid or test
23SC178 Campsite Not eligible Lack of integrity
235C708 Campsite Not eligible Lack of integrity

| 23SC709 Campsite Not eligible Lack of integrity
238C751 Campsite Potentially eligible Avoid or test

| 23SC754 Campsite Potentially eligible Avoid or test
23SC755 Campsite Potentially eligible Avoid or test
23SC756 Farmstead/Guard-post Potentially eligible Avoid or test

Refs. 20, 21, 22, and 23

A Phase 1 archaeological survey (Ref 24) was performed in the well field area in April
and May 1999  The survey consisted of pedestrian reconnaissance and a series of shovel probe

tests

No archaeological resources were identified during the surveys. The survey concluded

that the project should receive archaeological clearance from the Missouri Department of Natural
Resources, Office of Historic Preservation (Ref 25)

Floodplain/wetland assessments evaluate the potential impacts to floodplains and

wetlands from proposed activities.

These assessments are prepared in accordance with

Executive Order 11988, Floodplain Management, and Executive Order 11990, Protection of
Wetlands, and with DOE guidance and policy (10 CFR 1022) for compliance with these
executive orders.

Wetland delineation has been performed along the Femme Osage Creek. the Little
Femme Osage Creek, and the Femme Osage Slough in accordance with the U S. Army Corp of
Engineers guidelines (Ref. 25). To qualify as a jurisdictional wetland under these guidelines, an
area must have hydrophytic vegetation, wetland hydrology, and hydric soil.  Impacts to
jurisdictional wetlands are regulated by the U.S. Army Corp of Engineers under Section 404 of
the Clean Water Act. These areas have been identified as wetlands on the U.S. Fish and Wildlife
Service National Wetland Inventory map (Ref. 26). Table 6-2 summarizes the determination for
areas in the vicinity of the quarry.
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Table 6-2 Wetland Determinations in the Vicinity of the Weldon Spring Quarry

AREA DESCRIPTION

Femme Osage Slough Open waters associated with the slough are classified in the National
Wetlands Inventory as unconsolidated bottom, lower perennial riverine
wetlands, or permanently flooded wetlands. Potential jurisdictional wetlands
are located at the end of the northwest arm, where hydrophytic vegetation
occurs along the banks of a shallow expansion of the slough. Jurisdictional
wetland determination would require evatuation for hydric soils. Hydrophytic
vegetation aiso occurs along the south bank of the siough (Ref. 3).
Little Femme Osage Creek | The creek is identified in the National Wetland Inventory as a lower
perennial riverine wetland with an intermittently exposed, unconsolidated
bottom. Temporarily flooded palustrine forested wetlands occur sporadically
along portions of the creek. South of the Kay Trail, a portion of the creek is
identified as a temporarily flooded, palustrine forested wetiand and scrub-
shrub wetland (Ref. 3).
Femme Osage Creek The creek is classified in the National Wetland Inventory as a lower
perennial riverine wetland with a permanently flooded unconsolidated
bottom. A narrow band along the right side of the channel is identified as a
temporarily flooded palustrine emergent wetland (Ref. 3). _
Area between the Katy Trail | The area is identified in the National Wetland Inventory as a forested, broad-

and the Femme Osage leaved deciduous, palustrine wetland that is temporarily flooded. This area

Slough does not exhibit indicators of wetland hydrology or hydric soils and therefore

1s not considered a jurisdictional wetland (Ref. 26).
Former Vicinity Property 9 | A small jurisdictional wetland (0.25 acres) is present in the northeast corner
of the area This wetland is classified as a forested, broad-leaved,
l deciduous, palustrine wetland that is seasonally flooded (Ref. 26)

Wetland surveys were conducted during the spring and summer of 1999 to determine if
wetlands were present in or near the proposed borrow area and haul routes. These surveys are
described in the Iloodplain/'Wetlands Assessment for the Borrow Areas for the Remedial Action
at the Weldon Spring Quarry Near the Weldon Spring Site, Weldon Spring. Missouri (Ref. 27).
The surveys included the delineation of jurisdictional wetlands, which are regulated under
Section 404 of the Clean Warer Act. The following wetlands (Figure 6-2) were identified within
or near the proposed primary borrow area

e A l.7-acre jurisdictional wetland (palustrine forested, broad-leaved deciduous.
temporarily flooded) is located in the southeast portion of the primary borrow area.
This wetland is included in a larger area along the margin of the slough.

e A 3-acre jurisdictional wetland (palustrine forested, broad-leaved deciduous wetland
that is temporarily to seasonally flooded) lies above the bank of the Femme Osage
Creek to the west of the borrow area, and is separated from the borrow area by a
levee.
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e The Femme Osage Slough, a palustrine, unconsolidated bottom, lower perennial
riverine wetland that is permanently flooded, is located east of the borrow area. A
50-ft buffer will be maintained between the area of excavation and the slough. The
area of the slough in the vicinity of the borrow area is not a jurisdictional wetland;
however, the slough is considered a waters of the United States and is protected under
Section 404 of the Clean Water Act.

e A 1.2-acre wetland area (palustrine emergent wetland and palustrine unconsolidated
bottom wetland) is located adjacent to the sough northeast of the borrow area.

o Portions of the area between the proposed borrow area and the slough are identified
as forested, broad-leaved deciduous, palustrine wetlands that are temporarily flooded.
These areas did not exhibit indicators of wetland hydrology or dominance of
hydrophytic vegetation; therefore, these areas are not considered to be jurisdictional
wetlands.

The contingency borrow area contains one wetland and portions of three additional
wetlands. Several other wetlands are located in the vicinity of this borrow area. These areas
(Figure 6-3) are:

e A 0.d6-acre of a jurisdictional wetland (palustrine persistent emergent wetland that is
temporarily to seasonally flooded) has been identified in the borrow area.

o Approximately 0.21 acres of a 0.92-acre jurisdictional wetland (palustrine persistent
emergent wetland that is temporarily to seasonally flooded) lies within the southern
potion of this borrow area and the haul route.

e Approximately 0.05 acres of a 0.2-acre jurisdictional wetland (palustrine forested,
broad-leaved deciduous, temporarily to seasonally flooded) extends into the
southeastern boundary of the area.

e Approximately 500 sq ft of a 700-sq ft jurisdictional wetland (palustrine persistent
emergent wetland that is temporarily flooded) lies within the westem side of the
borrow area and the haul route.

e A 0.10-acre narrow intermittent riverine wetland is located approximately 20 ft north
of the borrow area.

e A 130 sq fl jurisdictional wetland (palustrine persistent emergent wetland that is
temporarily flooded) is located west of the excavation area and within the boundaries
of the haul road.
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o A 0.2-acre jurisdictional wetland (palustrine persistent emergent wetland that is
temporarily to seasonally flooded) is located approximately 23 ft west of the area of

excavation.

The 100-year floodplain of the Missouri River is relatively flat and extends to the base of
the escarpment  immediately northwest of the Katy Trail. Surface elevations range from
approximately 451 ft to 462 ft above mean sea level (MSL). The 100-year floodplain elevation
in the vicinity of the quarry is approximately 473 ft above MSL. Located within the floodplain is
the Femme Osage Slough. A dike (elevation 470 ft MSL) is located along the Missouri River,
bordering the St. Charies County well field and extending northwest along the Femme Osage
Creek and Little Femme Osage Creek, to the Katy Trail. The levee is designed to reduce the
frequency of flooding within the St. Charles County well field (Ref 28)

During the remedial investigation, threatened and endangered species surveys were
conducted for four listed species, the bald eagle, loggerhead shrike, Swainson’s hawk, and
northern harrier, that have been observed in the QROU study area. These surveys were
performed to determine if the area was being utilized for feeding, nesting, and/or roosting
‘activities. Also, no designated critical habitats for threatened or endangered species currently
exist at or near the quarry (Ref. 29).

The only State or Federal listed species observed during the surveys within the area of the
operable unit was the bald eagle. Bald eagles were observed roosting on Howell Island, located
across the Missouri River from the quarry, and periodically in trees along the levee of the well
field. Many individuals were observed flying along the Missouri River, likely foraging for food.
No individuals were observed flying, roosting, or foraging within the well field. A summary of
the surveys performed in the area is presented in the Remedial Investigation (Ref. 4)

6.3 Work Package 529, Quarry Interceptor Trench System Reclamation

Quarry interceptor trench system reclamation includes demolition of the treatment plant
and associated facilities, removal of the interceptor trench system, and possible removal of
potentially contaminated residual soils in the quarry proper. The reclamation of the quarry area
will include the final grading of the area to near-natural conditions.

6.3.1 Quarry Water Treatment Plant Demolition

As part of the quarry interceptor trench project, the quarry water treatment plant and
associated facilities are to be demolished. The major items included in this effort are:

° The quarry water treatment plarit building and all piping and equipment rclated to
the treatment plant (contaminated and uncontaminated).
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The equalization basin and all related piping and equipment (contaminated).

. Effluent ponds and all related piping and equipment (uncontaminated).
. Pum;; station and all related piping and equipment (uncontaminated).
J Quarry water treatment plant effluent pipeline (urncontaminated).

o Pavement (asphalt and concrete) (uncontaminated).

J Aboveground and underground utilities.

° Fencing.

Uncontaminated materials and equipment are to be removed from the quarry area and
disposed of at an off-site facility. Contaminated materials and equipment will be disposed of at a
licensed disposal facility capable of accepting chemically and radiologically contaminated
materials.

6.3.2 Removal of the Interceptor Trench System

As part of the quarry interceptor trench project, the interceptor trench and associated
facilities are to be removed or abandoned. The major items included in this effort are:

e Removal of sumps and associated equipment (contaminated).
. Removal of all underground piping (contaminated).
o Removal of all aboveground and underground utilities (uncontaminated).

Materials within the interceptor trench (sumps, utilities, pumps, etc.) will be removed. The
granular backfill will be left in-place. Uncontaminated materials and equipment are to be removed
from the quarry area and disposed of at an off-site facility. Contaminated materials and equipment
will be disposed of at a licensed disposal facility capable of accepting chemically and radiologically
contaminated materials.

6.3.3 Removal of Potentially Contaminated Soils

A 1-ft envelope of soil will be removed from below and around the sides of contaminated
underground piping during the excavation of pipelines. A 1-ft envelope of soil will also be
excavated from the bottom and sides of all contaminated concrete. The following items are
considered contaminated. ‘
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. Piping between the equalization basin and the quarry water treatment plant.
] Piping between the interceptor trench and the equalization basin.
° Piping between the equalization basin and the leachate sump.
e Concrete floor of the treatment plant process area.

Under best management practices, the areas will be scanned during the excavation activities.
Locations exceeding 1.5 time background as measured with a Nal (2X2) meter will be evaluated for
additional excavation. It is assumed that if leakage were to have occurred, radiological and chemical
contamination would be collocated.

Characterization of the soils beneath and adjacent to the equalization basin will be
performed as outlined in the Lngineering Characterization Sampling Plan for the Quarry
Staging Area (Ref. 18). Samples will be analyzed for Ra-226, Ra-228, Th-230, Th-232, U-238,
arsenic, lead, nickel, selenium, nitroaromatic compounds, polycyclic aromatic hydrocarbons
(PAHs), and polychlorinated biphenyls (PCBs). This work cannot be performed until
completion of the interceptor trench field study. .

6.3.4 Restoration of the Quarry Haul Road

Haul road restoration will require the removal of gates, signs, posts, fencing, and other
construction-use features. These materials are uncontaminated and will be removed from the
quarry area and disposed of at an off-site facility. The aggregate road surface will not be
removed.

6.3.5 Final Site Grading

The final grading of the quarry area will tie into the intermediate grading- performed
during quarry proper restoration. Grading will include the removal of the quarry water treatment
plant foundation and basins. Excess soil will be distributed to create a gentle slope from the
entrance to the quarry proper to the Little Femme Osage Creek. Slopes will be designed to
promote sheet flow. The area will be seeded to prevent erosion and to allow for natural
vegetation to become established.
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7. CONSTRUCTION ACTIVITIES

Construction activities will be required for the following actions being implemented for
the Quarry Residuals Operable Unit (QROU):

o Quarry restoration.
. Interceptor trench construction.
J Interceptor trench reclamatior.
e Quarry water treatment plant dismantiement.
° Well installation and abandonment in support of long-term monitoring.

At the Weldon Spring Site Remedial Action Project (WSSRAP), construction tasks are
summarized and implemented as work packages. Work packages contain all the specifications,
construction drawings, and quality control guidance for the implementation of each project. A
safe work plan, bonding, insurance, substance abuse program, subcontractor quality
assurance/quality control program, work sequencing forecast, and schedule are required as initial
submittals to the Project Maragement Contractor (PMC) before the subcontractor is given notice
to proceed with the work

The following secticns generally discuss the construction activities required for each of
these actions. * summary of the construction specifications for each work package will also be
included

7.1 Quarry Reclamation

Reclamation of the quarry area will be performed as three separate work packages. The
packages are:

° WP-513A - Quarry Restoration Contaminated Materials Removal
J WP-513B - Quarry Proper Restoration
. WP-529 - Quarry Interceptor Trench System Reclamation

7.1.1 Quarry Restoration Contamination Materials Removal

Construction activities associated with the removal of contaminated materials at the
quarry staging area and contaminated soil in the quarry proper include:

Excavation of contaminated soil from the ditch area.

[ ]
» Excavation of contaminated soil from the northeast slope area (pending).
¢ Removal of contaminated asphalt.
o Removal of contaminated piping and associated soils.
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s Excavation, placement, and compaction of backfill materials to specified grades.
e Installation of temporary surface water control measures.

PN A I e T A

The following is a list of specifications for Work Package S13A, Quarry Restoration
Contaminated Materials Removal:

O e

01010 Summary of Work
01025 Measurement and Payment B
01300 Submittals 4
01400 Quality Assurance and Quality Control
01420 Hold and Witness Points
01503 Temporary Utilities
01510 Temporary Facilities
01560 Emission Controls
01570 Traffic Regulations
01736 Haul Road Operations
02005 Surveying Services
02055 Facility Dismantlement/Demolition, Soil Removal and
Transportation
02200 Earthwork
02270 Erosion Control
02485 Seeding

7.1.2 Quarry Restoration Backfill

Construction activities associated backfilling the quarry proper include:

Development of off-site, contractor-designated borrow sources and haul routes.
Excavation and transport of borrow materials to the quarry proper. |
Placement and compaction of borrow material to specified grades.

Filling of specified fractures with low permeability soil, grout, or shotcrete.
Removal of uncontaminated asphalt and concrete pavement.

Removal of fencing.

Removal of utilities.

Installation of permanent surface water control measures.

The following is a list of specifications for Work Package 513B, Quarry Restoration
Backfill:
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01010 Summary of Work
01025 Measurement and Payment
01300 Submittals
01400 Quality Assurance and Quality Control
01420 Hold and Witness Points
01503 Temporary Utilities
01510 Temporary Facilities
01560 Emission Controls
01570 Traffic Regulations
02005 Surveying Services
02055 Facility Dismantlement/Demolition, Soil Removal and
Transportation
02200 Earthwork
02270 Erosion Control
02485 Seeding
03660 Quarry Highwall / Floor Stabilization
15220 Piping

7.1.3 Quarry Interceptor Trench Svstem Reclamation

Construction activities associated with the reclamation of the quarry interceptor trench
includes demolition of the quarry water treatment plant and removal of the interceptor trench
system. Tasks associated with the reclamation project include:

Removal of equalization basin, effluent ponds (2), and any associated liners and
piping.

Dismantlement of the water treatment system

Demolition and removal of the water treatment building.

Removal of pumps, piping, and structures associated with the pilot-scale
interceptor trench.

Excavation and transport of contaminated soils and materials
Plugging of the quarry water treatment plant effluent pipeline.
Demolition and removal of the effluent pipeline outfall structure.

Removal of asphalt and concrete pavement.

DOE/OR/21548.787 Rev. A 50 : DRAFT FINAL




P et N
—
N I B I B TR o TN, o o

REMEDIAL DESIGN/REMEDIAL ACTION WORK PLAN FOR THE QUARRY RESIDUAL OPERABLE UNIT 10/13/99
° Removal of fencing.
° Excavation and transport of borrow materials to the quarry proper to attain final
grades. ‘
o Placement and compact of borrow material to specified grades.
° Final grading of the quarry water treatment plant and interceptor trench areas.
o {nstallation of permanent surface water control measures.

The following is a list of specifications for Work Package 529, Quarry Interceptor
Trench System Reclamation:

01010 Summary of Work

01025 Measurement and Payment

01300 Submittals

01400 Quality Assurance and Quality Control

01420 Hold and Witness Points

01503 Temporary Facilities

01510 Temporary Utilities

01560 Emission Controls

01570 Traffic Regulations

01736 Haul Road Operations

02005 Surveying Services

02055 Facility Dismantlement/Demolition, Soil Removal and
Transportation

02200 Earthwork

02270 Erosion Control

02485 Seeding

7.2 Quarry Interceptor Trench System

Construction activities associated with the construction of the quarry interceptor trench
system include installation of the 550-ft. interceptor trench and connection to the quarry water
treatment plant. Specific tasks include:

o Excavation of the interceptor trench.
° Placement of granular backfill.
o Placement of piping, pumps, and vaults.
e Connection to the quarry water treatment plant.
DOE/OR/21548.787 Rev. A : 51 ~ DRAFT FINAL




REMEDIAL DESIGN/REMEDIAL ACTION WORK PLAN FOR THE QUARRY RESIDUAL OPERABLE UNIT

The following is a list of specifications for Work Package 529, Quarry Interceptor
Trench System Reclamation:

01010
01025
01300
01400
01420
01503
01510
01560
01570
01736
02005
02055

02200
02270
02485

7.2 Quarry Interceptor Trench System

Construction activities associated with the construction of the quarry interceptor trench
system include installation of the 550-ft. interceptor trench and connection to the quarry water
treatment plant. Specific tasks include:

Removal of fencing.

Excavation and transport of borrow materials to the quarry proper to attain final
grades.

Placement and compact of borrow material to specified grades.
Final grading of the quarry water treatment plant and interceptor trench areas.

{nstallation of permanent surface water control measures.

Summary of Work

Measurement and Payment

Submittals

Quality Assurance and Quality Control
Hold and Witness Points

Temporary Facilities

Temporary Utilities

Emission Controls

Traffic Regulations

Haul Road Operations

Surveying Services

Facility Dismantlement/Demolition, Soil Removal and
Transportation

Earthwork

Erosion Control

Seeding

° Excavation of the interceptor trench.
o Placement of granular backfill.
° Placement of piping, pumps, and vaults.
° Connection to the quarry water treatment plant.
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) Installation of observation wells (see Section 7.3).
° Re-grading of the construction area.

The following is an initial list of specifications for Work Package 515, Quarry

Interceptor Trench System:

01010
01025
01300
01400
01420
01500
01560
01570
02005
02200
02210
02270
022XX
02485
02XXX
11220
15010
15070
15100
15995
16010
16030
16110
16120
16130
16160
16195
16440
16450
16461
16470
16500

Summary of Work

Measurement and Paymeit

Submittals

Quality Assurance and Quality Control

Hold and Witness Points

Temporary Utilities and Temporary Construction
Emission Controls

Traffic Regulations and Haul Road Operations
Surveying Services

Earthwork

Site Grading

Erosion Control

Contaminated Water Management and Transportation
Seeding ' ’

Filter Material

Pumps

Mechanical G=neral Provisions

Process and Utility Piping

Valves

Mechanical System Startup and Commissioning
Basic Electrical Requirements

Electrical Testing and Installation Check
Raceways

Wire and Cable

Boxes

Cabinets and Enclosures

Electrical 1dentifications

Disconnect Switches

Grounding

Dry Type Transformers

Panelboards

Instrumentation
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7.3 Monitoring Well Installation and Abandonment

Installation of new monitoring wells and observation wells and abandonment of existing
wells, which will not be utilized for monitoring will be performed in support of the long-term
monitoring program. The following is a list of task performed in support of this effort.

Soil augering.

Soil sampling.

Rock coring.

Rock reaming.

Packer testing.

Installation of well screen and casing.
Installing of filter pack and annular seal.
Installation of protective casing and bollards.
Over-drilling of well screen and casing.
Reaming of well materials.

Grouting of boreholes.

Monitoring well installation and abandonment will be performed under Work Package
487, Monitoring Well Installation and Abandonment. The following is a list of specifications
associated with this work package:

01400 Quality Assurance and Quality Control
02733 Well Installation and Abandonment
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8. PROJECT SCHEDULE

The schedule (Figure 8-1) associated with the design, procurement, and construction of
the following activities is provided in this section:

e - OQuarry Restoration Contaminated Materials Removal.

o Quarry Restoration Backfill — design and construction.

® Quarry Interceptor Trench System — design, construction, and operation.
o Quarry Reclamation - design and construction.
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9. SUMMARY OF PROJECT COSTS

Costs associated with the design and construction of the selected remedy are provided in
the following sections. Costs are provided for the following components:

° _Quarry Proper Restoration — design and construction.

° Ouarry Interceptor Trench System: — design, construction, and operation.
. Quarry Reclamation - design and construction.

. Long-term Monitoring — construction, field support, analysis.

. Northeast Corner Characterization — field support and analysis.

. Interceptor Trench Field Study — field support and analysis.

. Hydrogeologic Field Study - field support and analysis.

9.1 Quarry Reclamation

Table 9-1 summarizes the costs associated with design and construction for restoration of
the quarry proper and reclamation of the quarry interceptor trench system, which includes
demolition of the quarry water treatment plant and final site grading.

Table 9-1 Summary of Costs for Quarry Reclamation
PROJECT TASK COST
Quarry Proper Restoration Design $ 483,000
Construction $ 4,280,407
Quarry Interceptor Trench System Reclamation Design "’ $ 50,000
Construction $ 1,351,602

Note: 90% of the design was performed under Quarry Proper Restoration

9.2 Quarry interceptor Trench System

Table 9-2 summarizes the costs associated with design and construction for quarry
interceptor trench system. Also included is the start-up of the system and operation for a 2-year
period. ,

Table 9-2 Summary of Costs for the Quarry imerceptor Trench System
PROJECT TASK COST
Quarry Interceptor Trench System and Start-Up Design $ 156,000
Construction $ 442018
Quarry Interceptor Trench System Operations Design ' $ 25,000
Operation $ 1,103,132

Note: 80% of the design was performed under Quarry Interceptor Trench System and Stan.-Up
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9.3 Long-Term Monitoring

Table 9-3 summarizes the costs associated with installation of new monitoring wells and
the abandonment of those wells that are rot incorporated into the monitoring network. Also
included are costs associated with sample collection and analysis for the next 5 years.

Table 9-3 summary of Costs for Long-Term Monitoring

PROJECT COSTS
Monitoring well installation (1 well) $21,120
Monitoring well abandonment (21 wells) $146,809
Analytical Services * $113.850

Note: See Section 2 of this report for collection frequency and analytical parameters

9.4 Field Studies

Table 9-4 summarizes the costs associated with the sample collection and analysis
necessary for the performance of the interceptor trench field study and the hydrogeological field

study.
PROJECT TASK COST
Interceptor Trench Field Study DrillingMWell installation services $49,749
Analytical services $168,360
HydrogeologidGeochemical Drilling services $33,741
Characterization Field Study Analytical services $17,940
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10. QUALITY ASSURANCE PROGRAM

The Project Management Contract (PMC), as obligated by the Department of Energy
(DOE) Order 414.1, Quality Assurance has developed the Project Management Contractor
Quality Assurance Program (QAP) (Ref.30). This plan describes not only the overall quality
assurance program implemented at the Weldon Spring Site Remedial Action Project
(WSSRAP), but also includes requirements for personnel training, quality improvement,
documents and records, work processes, design, procuremem, inspection and acceptance testing,
and a routine assessment program.

10.1 Purpose

The PMC develops, implements, and maintains a written QAP. The QAP describes the
organizational structure, functional responsibilities, levels of authority, and interfaces for those
managing, achieving, and assessing adequacies of work. The QAP describes the management

system, including planning, scheduling, and cost control considerations.

The QAP satisfies the requirements of:

o Morrison Knudsen Corporation Management.
. Jacobs Engineering Group, Inc. Management.
. DOE Order 414.1, Quality Assurance.

. 10 CFR 830.120, Quality Assurance.

American Society of Mechanical Engineers (ASME) NQA-1, U.S. Environmental Protection
Agency (EPA) documents, and the American National Standards Institute/American Society for
Quality (ANSI/ASQ) - E4 were also used as guidance documents with the applicable sections
being incorporated, as appropriate.

10.2 Description

The PMC QAP reflects the mission, policies, and objectives for the WSSRAP. The
program is a broad-based program that applies to every aspect and employee at the WSSRAP.

The QAP identifies mechanisms necessary for the planning, implementation, and
assessment of quality-affecting activities. These mechanisms are applied using a graded
approach, which takes into account that not all items, processes, or services have the same
impact on the quality, safety, or reliability of an activity. Mechanisms outlined in the QAP are:

. Personnel indoctrination and trairing.
° Quality improvement.
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° Documents and records.
o Work processes.
® Design.
° Procurement.
. Inspection and acceptance testing.
. Management assessment.
o Independent assessment.

10.3 Implementation

The PMC Project Quality Manager and his designees conduct independent assessment of
the performance of the project in relation to the requirements of the QAP and departmental
standard operating procedures and instructions. These assessments area performed in accordance
with the QAP.

The QAP. together with implementing procedures and instruction, form an integrated
management that ensures compliance with specified standards, personnel safety, and protection
of the environment. The significant features of the QAP are:

. Quality verification and overview of activities that demonstrate the completeness
and appropriateness of achieved quality.

° Assurance that activities are performed to specified requirements.
N Assurance that structures, systems, and components will perform as intended.

Quality is achieved by ensuring that managers at all level are responsible and accountable
for achieving and improving upon quality. All PMC personne! are responsible for the quality of
the work at the WSSRAP.

The quality assurance/quality control (QA/QC) requirements for specific task performed
under the scope of this work plant will be addressed future documents. The QA/QC
requirements for construction activities will be presented in the technical specifications for-the
appropriate work packages. The QA/QC requirements for sampling and characterization
activities will be address in the appropriate sampling or monitoring plans.
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11. CONTINGENCY PLAN

11.1 Purpose

The Project Management Contractor (PMC) has prepared the Emergency Plan (Ref. 31),
which establishes the planning, preparedness, and response concepts for operational emergencies
and other emergencies at the Weldon Spring Site Remedial Action Project (WSSRAP). The
emergency management response measures estabiished by the Iimergency Plan are intended to
afford protection for the health and safety of on-site personnel and the public, limit damage to
facilities and equipment, minimize impact to on-site operations, and limit adverse impacts on the
environment. The plan is implemented whenever an emergency situation is declared or
conditions exist that constitute, or could result in, an operational emergency at the WSSRAP.
Appropriate parts of the plan may be implemented by a responsible authority for emergencies
that do not reach the severity of an Operation Emergency, but require a structured response
pursuant to environmental or health and safety regulations or sound management practices. The
plan also outlines the interfaces and coordination with off-site private organizations, and Federal,

State, and local government agencies with roles in emergency response.

" 11.2 Description

The Emergency Plan is designed to address planning for all categories of emergencies
arising at or as a result of, operations conducted by the WSSRAP that could affect people,
property, or the environment. The scope and extent of the planning is commensurate with the
hazards present at the WSSRAP.

The Emergency Plan addresses specific categories of events and defines basic response
actions to be followed for each type of incident. Topics discussed are:

. WSSRAP emergency response organization.
e Off-site response interfaces.

. Emergency event classification.

o Notification and communication.

. Hazard assessment process.

o Protective actions.

o Medical support.

. Reentry and recovery.

. Public Information.

° Emergency facilities and equipment.

e Training.

o Drills and exercises.

o Emergency management program administration.
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This plan implements the requirements of 40 CFR 264 and 10 CSR 25-7.264 for a RCRA
Contingency Plan. This plar also incorporates the requirements of 40 CFR 112 for a Spill
Prevention Control and Countermeasures Plan, and 29 CFR 1910.120 and 29 CFR 1926.65 for
an Emergency Response Plan. Outside agency hazardous material incident notification guidance
is contained in the WSSRAP Reportable Release Notification Guide (Ref. 32).

11.3 Implementation

It is the policy of the U.S. Department of Energy (DOE) and the WSSRAP management
to conduct operations in a responsible manner so as to be protective of human health and the
environment. The primary focus of site management is the prevention of accidents, emergency
situations, and other incidents, which could adversely affect on-site personnel, the public,
property, or the environment. These objectives arc attained through the implementation of
effective planning and preparedness for emergencies during the initial stages of site activities.
Also, the use of protective actions and training maintains an awareness of potential emergencies
and the appropriate responses required for prevention or mitigation of problems that could occur.

Specific provisions for responding to emergencies that are unique to individual tasks in
‘the remedial action activities are incorporated into job-specific health nd safety plans, safe work
plans, and/or task specific safety assessments. For each activity, the health and safety plan is the
primary working document that governs initial safety, health, and emergency response
requirements. The health and safety plan also provide subcontractors with the process for
identifying potential emergency conditions and notifying the appropriate WSSRAP contact.
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12. POST-ROD DOCUMENTATION

This section outlines the primary and secondary documents that will be prepared to support
the design and implementation of the selected remedy for the Quarry Residuals Operable Unit
(QROU). Primary documents include those documents that are major, discrete portions of the
remedial design and remedial action activities. Secondary documents are typically feeder documents
to a primary document. A secondary document may be finalized in the primary document that it
supports or it may be issued as a stand-alone document. The schedule for the documents being
prepared in support of the design and construction for this operable unit will be included and updated
in the quarterly reports prepared in accordance with the Federal Facilities Agreement (Ref. 2).

12.1 Primary Documents
12.1.1 Final Design Submittals

The final design submittal includes drawings and specifications that are ready for bid
advertisement. Each submittal will contain:

. Design analysis.

o Final construction drawings.

° Final construction specifications.

. Construction quality control standards.
° Cost estimate.

Final design submittals will be issued for the following components:

o WP-513A, Quarry Restoration Contaminated Material Removal.
° WP-513B, Quarry Restoration Backfill.

° WP-515, Quarry Interceptor Trench System..

® WP-529, Quarry Interceptor Trench System Dismantlement.

12.1.2 Hydrogeologic Characterization Sampling Plan in Support of the QROU Field
Studies

This plan (Ref 14) includes information concerning the scope and methodology for
collection of hydrologic and geologic characterization data from the area north of the Femme
Osage Slough. Data collection was performed during January and February 1999.
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12.1.3 Geochémical Characterization Sampling Plan in Support of the QROU Field
Studies

This plan will include information concerning the scope and methodology for collection
of geochemical characterization data from the area north of the Femme Osage Slough.

12.1.4 Sampling Plan for Radiological Characterization of the Northeast Slope Area of the
Weldon Spring Quarry

This plan (Ref. 12) includes information concerning the scope and methodology for
collection of data to delineate the extent of radiological contamination in the soils in the
northeast slope area of the quarry.

12.1.5 Sampling Plan for Radiological Characterization of the Ditch Area of the Weldon
Spring Quarry

This plan (Ref 16) includes information concerning the scope and methodology for
collection of data to delineate the extent of radiological contamination in the soils in the ditch
area near the transfer station at the quarry.

12.1.6 Reevaluation of the Risk for the Northeast Slope Area of the QROU

This document will present the re-evaluation of baseline risk based on the data presented
in the Completion Report of the Radiological Characterization of the Northeast Slope Area at the
Weldon Spring Quarry. An interpretation of the data and recommendations on possible soil
removal will be included.

12.1.7 Evaluation of the Performance of the Interceptor Trench Field Study

This document will summarize the data collected during the field study and present the
comparison to the modeled performance of the trench. - Conclusions regarding the benefits of
uranium removal through groundwater extraction from the area north of the slough will be made.

12.1.8 Operations and Maintenance Plan

This plan will outline information regarding the implementation of the remedial action,
which is long-term monitoring with institutional controls.  Specifics regarding monitoring
locations, parameters, and frequencies, as well as data interpretation and documentation will be
presented.  Also, specifics regarding establishing and enforcing institutional controls on
groundwater usage in the area north of the slough, as well as controls in other areas, will be
outlined. :
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12.1.9 Contingency Plan

The Weldon Spring Site’s Iimergency Preparedness Plan (Ref. 31) will be used to fulfill
the requirement for the preparation of a contingency plan for this work being performed for this
operable unit. -

12.1.10 Remedial Action Report
The remedial action report documents the completion of an operable unit. The report
indicates that the operable unit has met the objectives of the Record of Decision (Ref. 1) and

provides summary information for subsequent inclusion in the preliminary and final closeout
reports.

12.2 Secondary Documents

12.2.1 Preliminary Design Submittals

The preliminary design submittal consists of the 60% design effort for each component
outlined in Section 12.1.1 of this plan.

° 60% construction drawings
o 60% construction specifications.
. Preliminary construction quality control standards

12.2.2 Completion Report for Hydrogeological Field Studies in Support of the QROU

This completion report (Ref. 15) summarizes all field activities and data results obtained
from the characterization field studies. This data will be incorporated into the Evaluation of the
Performance of the Interceptor Trench Field Study.

12.2.3 Completion Report for Radiological Characterization of the Northeast Slope Area
at the Weldon Spring Quarry

This completion report will summarize all field activities and data results obtained from
the characterization effort. Data from this completion report will be incorporated into the
Reevaluation of the Risk for the Northeast Slope Area of the QROU.
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12.2.4 Completion Report for Razdiological Characterization of the Ditch Area at the
Weldon Spring Quarry

This completion report (Ref. 11) summarizes all field activities and data results obtained
from the characterization effort. Data from this completion report will be used to determine the
excavation limits for contaminated soils and will be documented in the construction documents
and drawings for Work Package 513, Quarry Restoration.

12.2.5 Well Field Contingency Plan

This plan will outline the contingencies to be considered if long-term monitoring
indicates an impact to the potable water supply from the St. Charles County well field. Emphasis
will be placed on information necessary to support the development of a replacement well field
and design criteria for design and construction of this well field, if necessary.

12.2.6 Construction Progress Reports

The Federal Facilities Agreement quarterly reports will fulfill the requirements for the
Construction Progress Report for this operable unit. Copies of daily, weekly, and monthly
reports submitted by the subcontractor, as well as quality control inspections, are maintained at
the site. These documents can be made available, upon request, to the regulators for inspection.
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APPENDIX A
Long-Term Monitoring Evaluation
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A. LONG-TERM MONITORING LOCATION EVALUATION

Monitoring locations were selected to meet the following criteria:

1. Monitor changes and establish trends in contaminant levels in the area of known

impact.

2. Intercept potential migration pathways from north of the slough to south of the
slough.

3 Provide water quality data from the productive portions of the Missouri River
alluvium.

The geochemistry of the shallow aquifer will be monitored at all locations selected for this
plan. The geochemistry will not be a factor for adding or deleting monitoring wells into the long-
term program. -

~ A.l  Monitor Contaminant Levels in the Area of Known Impact

The horizontal and vertical extent of groundwater contaminant at the quarry has remained
nearly constant over the past 13 vears of monitoring (Figure 2-1) Concentrations within the area
of impact have exhibited downward trends since bulk water removal. Some discrete locations
have exhibited upward trends in uranium. Statistical analysis of the data for seasonality has
indicated that contaminant levels do not exhibit seasonal variability.

Wells that presently exhibit elevated uranium levels or detectable concentrations of
nitroaromatic compounds will be used for this monitoring program. Figure 2-1 will be used to
identify wells that are within the area of known uranium and nitroaromatic compound impact.
Locations, which may require the installation of new wells, will also be determined from this
figure

A.2  Migration Pathways from North to South of the Slough

Lateral groundwater flow in the bedrock comprising the quarry is predominantly to the
south. Flow in the Missouri River alluvial aquifer south of the quarry is generally southeast to
east, due to the gradient imposed by the Missouri River. Groundwater flow is captured by the
production wells of the St. Charles County well field

Wells that are screened within the alluvial materials and the Decorah Group north of the
Femme Osage Slough are situated within the migration pathway from the quarry area to south of
the slough. Wells that are screened at the base of the alluvium, typically near the top of bedrock,
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directly south of the slough intercept groundwater originating from the area north of the slough
and flow south. Vertical gradients in the bedrock south of the slough are upward, therefore,
bedrock south of the slough does not require monitoring.

In the alluvial aquifer north and immediately south of the slough, groundwater gradient is
downward. In the same area, the hydraulic head in the underlying bedrock units is typically
higher than or equals the head in the overlying alluvium, indicating upward flow form the
bedrock. These two flows likely converge in the coarse-grained base materials present south of
the slough and flow laterally toward the Missouri River.

A.3  Productive Portions of the Missouri River Alluvium

The coarse-grained materials present at the base of the alluvium south of the slough
constitute the productive portion of the aquifer Hydraulic conductivity values can vary by one
order of magnitude between these two types of materials, indicating that groundwater movement
through the coarse-grained materials is higher than that of the upper fine-grained materials.
Transmissivity values also increase in areas with a thicker sequence of coarse-grained materials.

Wells that are screened in the coarse-grained materials at the base of the alluvium south
of the slough monitor the productive portions of the Missouri River alluvial aquifer. This section
of the alluvium also collects converging groundwater flow from the overlying fine-grained
materials and the underlying bedrock -

A.4  Geochemistry of the Shallow Aquifer

Uranium is the major quarry-related groundwater contaminant and is the only
radiological constituent of the bulk waste materials that is readily dissolved in groundwater.
Uranium is soluble under oxidizing conditions, but precipitates in a number of insoluble phases
under reducing conditions (Ref. 4). Uranium is sorbed onto solid materials, especially iron-
manganese oxides and organic matter, as observed in soil borings north of the slough (Ref 4). In
the shallow aquifer, uranium activity decreases abruptly near the northern margin of the slough, -
in response to the sudden decrease in the oxidation potential, which results in precipitation of
dissolved uranium in groundwater (Ref 4). The sharp decrease in uranium levels indicates that
sorption, which typically generates more diftuse boundaries, is not the only process attenuating
the uranium in groundwater. Sorption, however, may be the primary geochemical process along
the eastern and western margins of the plume, which shows a gradual decrease in uranium levels.

Nitroaromatic compounds, although relatively soluble water, area susceptible to various
transformation processes and are likely confined to the north side of the slough primarily by a
combination of biodegradation and reduction-oxidation reactions. Reducing conditions near the
slough provide lower oxidation potentials to enhance the degradation of these products.

DOE/OR/21548.787 Rev A A-2 DRAFT FINAL

; L. ; . FASERAIYE . . "L vony
T ey - RSN AR Vi Ay



e g
- Pt dgh e oy

- -.85169

REMEDIAL DESIGN/REMEDIAL ACTION WORK PLAN FOR THE QUARRY RE SIDUAL OPERABLE UNIT 10/13/99

¢

Wells within the area of known groundwater impact monitor the geochemical conditions
of the aquifer that have a controlling influence on the distribution of uranium and nitroaromatic
compounds into the groundwater north of the slough. Wells along the fringe of the known areas
of impact and south of the slough monitor the geochemical controls on the migration of these
contaminants south of the slough. These factors will not have a primary influence on the
selection of monitoring locations.
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Well ID;:.__ MW =100

Location: _Qm rimm

Unit Monitored: hmm_‘m[_c?‘c_qgh
Screened Interval: 1ot = 115.2 (nho Scal)
Contaminant Concentrations (28 ave.)
Uranium:__lle o (i [@

1,3,5-TNB: 19. g;.ﬁu
13DNB O N Jas (R
2,4,6-TNT: s.mu%u
2.4'DNT:_0.06 .9/ 4
2,6-DNT:__§. 00/ 1544L
Nitrobenzene: < O.01S

Does the well monitor the @/
area of known uranium Yes —
and/or nitroaromatic Retain for long-term monltoring
compound impact?

No [

Is the well located along
the horizontal flow path No [J
fromthe quarry area to the
area south of the slough?

Delete from long-term monitoring

Yes O
Is the well screened at an
interval or within a unit N Is the well screened
that will intercept © O | within the procutive No O
contaminant migration zone of the Missouri
from the area of impact? River alluvium?
Yes O Yes [J
Retain for Retaln for Delete from
long-term long-term long-term
monitoring . monitoring monitoring.
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Wwell ID: - MW ~1004

Location: iy

Unit Monitored:
Screened Interval: Savtdad

14

=) s:‘l)

Uranium:__a,.200 < /2

Contaminant Concentrations (98 ave.)

8L.4- 910"

1,3,5-TNB:_0: JJI.AK.//

13DNB ND(<

8045-“{},1/)

246TNT Io(nuc,/,( 4

24.DNT:__0.10 aadl

2,6-DNT:__0-

Nitrobenzene:

AL«L/A’
< 0.0l yd

Does the well monitor the
area of known uranium
and/or nitroaromatic
compound impact?

Yes E/

Retain for long-term monitoring

85169

No [J

Is the well located along
the horizontal flow path
fromthe quarry area to the
area south of the slough?

Yes [

Is the well screened at an
interval or within a unit
that will intercept
contaminant migration
from the area of impact?

Yes O

Retain for
long-term
monitoring

PR BT A

;‘i;.k;“ét"g'f‘!‘}'xf

No [J
Delete from long-term monitoring
N Is the well screened
0 O | within the procutive | No O
zone of the Missouri
River alluvium?
Yes [
Retain for Delete from
long-term long-term
monitoring monltoring.

3,




Lp TR g s BERT B P oy

Well ID:_mMw -~ 100S—
Location:_orum im

Unit Monitored: ¥i i

Screened Interval:95.2~99.1' (ho seal)

Contaminant Concentratjons (98 ave.)
Uranium:
1,3,5-TNB._AND 1997 daty,

1,3-DNB.__ANID
2,4,6-TNT._AN D

2,4-DNT._0.014 u< /L
2,6-DNT:_0. 04743 /L
Nitrobenzene:. AD

Does the well monitor the
area of known uranium

Yes [9/

YA e R T e LR b Y T e

and/or nitroaromatic
compound impact?

No [

Is the well located along
the horizontal flow path No OJ

Retain for long-term monitoring

fromthe quarry area to the
area south of the slough?

Yes [

Delete from long-term monitoring

Is the well screened at an
interval or within a unit
that will intercept
contaminant migration
from the area of impact?

Is the well screened
NO O3 | within the procutive | No O
zone of the Missouri
River alluvium?

Yes O

Retaln for
long-term
monitoring

Yes [
Retain for Delete from
long-term long-term
monitoring monitoring.
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Well ID._MwW —1006

Location: Nerth of sloysh

Unit Monitored: F&. Auuv:um

Screened Interval:_3'~ ('

Contaminant Concentrations (98 ave.)
Uranium:_1,935 DQM

1,3,5-TNB:_23.3 ux,//(

1,3 DNB:__0.045%. 2/ A

2,4,6-TNT_L 44 %2 /L

2,4-DNT:_0. 10 15(L

2,6-DNT:_ 0.4 4 £

Nitrobenzene: < 0.0l

Does the well monitor the
area of known uranium

and/or nitroaromatic
compound impact?

No [J

Is the well located along
the horizontal flow path
fromthe quarry area to the
area south of the slough?

No [

—-————1 Delete from long-term monitoring

Retaln for long-term monitoring

Yes [J
Is the well screened at an
interval or within a unit N Is the well screened
that will intercept © O | within the procutive | No O
contaminant migration zone of the Missouri
from the area of impact? River alluvium?
Yes [J Yes [
Retain for Retain for Delete from
long-term long-term long-term
monitoring monitoring monitoring.
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Well ID: Mw.-10071

Location: North of slovsh
Unit Monitored: F.&. Au\‘fvwm

Screened Interval_te ~ 1S

Contaminant Concentrations (98 ave.)
Uranium:

: oCil2
1,3,5-TNB:_O. Ol{/uvl-@

1,3-DNB: ND 8 045 ;A.,/z)

2,4,6-TNT:
24DNT

< =Y
ND £<O OlSMjlli

26-DNT:__ND (<0.005 u< (L

Nitrobenzere: ND (<o. oxé,u,[,ﬂ

Does the well monitor the

area of known uranium Yes

and/or nitroaromatic
compound impact?

No [

Is the well located along

the horizontal flow path No O

Retain for long-term monitoring

frornthe quarry area to the
area south of the slough?

Yes [

Delete from long-term monitoring

Is the well screened at an
interval or within a unit N Is the well screened
that will intercept 0 O | within the procutive | No [l
contaminant migration zone of the Missouri
from the area of impact? River atluvium?
Yes [ Yes [J
Retain for Retain for Delete from
long-term long-term long-term
monitoring monitoring monitoring. |




well ID:_Mw - 1008

Unit Monitored:
Screened Interval._8-10'

Location: Nortt of gto,%h
4. Alovwm

Contaminant Concentrations (98 ave.)
Uranium:__L oo DO [

1,3,5-TNB_@ ND (< O.0O\5 pac [£)

1,3-DNB___AID (< 0,045 144

2.4,6-TNT._ND (<0005 2% 1)

24-DNT:___ND (<0.015 18}

2,6-DNT: ND (<0o. OOS/A%,/,{\

Nitrobenzene: <06

Does the well monitor the @/
area of known uranium Yes

and/or nitroaromatic
compound impact?

No [

Is the well located along .
the horizontal flow path No U

Retain for long-term monitering

fromthe quarry area to the
area south of the slough?

Yes [

Delete from long-term monitoring

Is the well screened at an
interval or within a unit
that will intercept
contaminant migration
from the area of impact?

No O

Yes [

Retain for
long-term
monitoring

Is the well screened
within the procutive | No [
zone of the Missouri
River alluvium?

Yes [J
Retain for Delete from
long-term long-term
monitoring monitoring.
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well ID:_MwW- 1009

Location: North of slovaih

Unit Monitored: F.&- AnuYiym

Screened Interval:

Contaminant Concentrations (98 ave.)

Uranium:__8.1 p¢ild
1,3,5-TNB:_ND
13:DNB__N D
2,4,6-TNT._N D
2,4-DNT: ND
2,6-DNT: NID

Nitrobenzene:._ND

Does the well monitor the
area of known uranium
and/or nitroaromatic
compound impact?

Yes [}

No[Z/

Is the well located along
the horizontal flow path
fromthe quarry area to the
area south of the slough?

No 3

Retain for long-term monitoring

Yes[Z/ ‘

Is the well screened at an
interval or within a unit
that will intercept
contaminant migration
from the area of impact?

L

Delete from long-term monitoring

No O

Yes [Z/

Retaln for
long-term
monitoring

Is the well screened
within the procutive
zone of the Missouri
River alluvium?

No O

Yes [J

Retain for
long-term
monitoring

Delete from
long-term
monitoring.




well ID:__ MW -4010

Location: ov
Unit Monitored: _Ciq. Aﬁuv’.um

Screened Interval:

Contaminant Concentrations (98 ave.)
Uranium:__0:21 o¢i]Q

1,3,5-TNBI_ND _

1'3-DNB:__N D

2,4,6-TNT._ND

2

2 4-DNT: ND

-

2,6-DNV:__DTD

N'itrobenzene: ND

Does the well monitor the

area of known uranium Yes [J

and/or nitroaromatic
compound impact?

NOB/

Is the well located along
the horizontal flow path

]

NOB/

Retain for long-term monitoring |

-

Delete from long-term monitoring

fromthe quarry area to the
area south of the slough?

 E——

Yes [

—

Is the well screened at an
interval or within a unit
that will intercept
contaminant migration
from the area of impact?

No O

—

Is the well screened
within the procutive No O
2one of the Missouri
River alluvium?

Yes O

Retain for
long-term
monitoring

Yes O
Retain for Delete from
long-term long-term
monitoring monitoring.




well ID:_MW — {011
Location:

Unit Monitored:_F.&. AllvNiven
Screened Interval:
Contaminant Conceantrations (98 ave.)
Uranium:__ 4.28 pci|4
1,3,5-TNB_ND

1,3-DNB: N

2,4,6-TNT:_NITD
2,4-DNT: ND
2,6-DNT: N

Mitrobenzene: N

Does the well monitor the
area of known uranium Yes (]
and/or nitroaromatic
compound impact?

NOB/

Is the well located along
the horizontal flow path No
fromthe quarry area to the
area south of the slough?

Retain for long-term monitoring

Delete from long-term monitoring

Yes (O
Is the well screened at an
interval or within a unit N Is the well screened
that will intercept © 0 | within the procutive No O
contaminant migration zone of the Missouri
from the area of impact? River alluvium?
Yes O Yes O
Retaln for Retain for Delete from
long-term long-term - | long-term
monitoring monitoring monitoring.
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Well ID._Mw ~ |0l 2+

Location: North of quayru

Unit Monitored: Decors n

|

Screened Interval:

Uranium:__ 2.23 pnG|¥

Contaminant Concentrations (98 ave.)

1,3,5-TNB:_N©D

{,3-DNB:_ND

2,4,6-TNT:_ N

2,4-DNT: NI

2 6-DNT.___ N

Nitrobenzene: NI

Does the well monitor the
area of known uranium
and/or nitroaromatic
compound impact?

Yes []

NOB/

Is the well located along
the horizontal flow path
fromthe quarry area to the
area south of the slough?

No [«

Retain for long-term monitoring

~

Yes [

Is the well screened at an
interval or within a unit
that wil' |ntercept
contaminant migration
from the area of impact?

No O

Delete from long-term monitoring

Yes [

Retain for
long-term
monitoring

Is the well screened
within the procutive No OO
zone of the Missouri
River alluvium?

Yes []
Retain for Delete from
long-term long-term
monitoring monitoring.




well ID:_Mw —10172

Location: NarHa of <louvsh

Unit Monitored:_Decorah™

Screened Interval:

Contaminant Concentraﬁions (98 ave.)

Uranium: 520 p&

1,3,5-TNB: _ N

1,3-DNB: N

2,4,6-TNT:__IND )
2 4-DNT:_0-0Olle msll

2 6-DNT:__o. 00l M%u

Nitrobenzene: NTY

Does the well monitor the

area of known uranium Yes .
and/or nitroaromatic Retain for long-term monitoring
compound irnpact?
No (]
Is the well located along o ]

. I o .
tgpoemiagzggé?ryf!aC)rgapt&acfhthe Delete from long-term monitoring i
area south of the slough?

Yes [
Is the well screened at an
interval or within a unit N Is the well screened
that will intercept o O | within the procutive | No U
contaminant migration zone of the Missour!
from the area of impact? River alluvium?
L_
Yes O Yes [

Retain for Retain for Delete from

long-term long-term long-term

monitoring monitoring monitoring.




well ID:_ MW —~|014
Location:_North of slovdh
Unit Monitored: _F.&. AuUXiom
Screened Interval:
Contaminant Concentrations (98 ave.)
Uranium:__SL0 pci]0
1,3,5-TNB:_ND

1,3-DNB__ND

2,4,6-TNT:_ND

2,4-DNT:_ND

2,6-DNT: ND

Nitrobenzene: ND

Does the well monitor the

area of known uranium Yes [Y/
and/or nitroaromatic
compound impact?

Retain for long-term monitoring

No []

Is the well located along
the horizontal flow path Mo [J
fromthe quarry area to the
area south of the slough?

Delete from long-term monitoring

Yes [

Is the well screened at an
interval or within a unit
that will intercept

Is the well screened
No O | within the procutive | No O

contaminant migration zone of the Missouri
from the area of impact? | River alluvium?
Yes O Yes O
Retain for Retain for Delete from
long-term long-term long-term
monitoring monitoring monitoring.




MW&WWWW“&W R PO 1, PR o RS A RS T T R O IR e

- 85169

well ID:_Mw/ ~1DI15—

Location:_ANeorth of stouah

Unit Monitored: De¢comh
Screened Interval:

Contaminant Concentrations (98 ave.)

Uranium: ale oGl

1,3,5-TNB:_2ules g [L
1.3-DNB:_o. 101,34

2.4,6-TNT:_ L\ S 1B/l
2 4-DNT:__0.03°mb]p
2,6-DNT:__o. 1l /(L
Nitrobenzene: NP Y

Does the well monitor the
area of known uranium

Yes IZ/

Retain for long-term monitoring

and/or nitroaromatic
compound impact?

No []

L—

Is the well located along
the horizontal flow path

No [J

fromthe quarry area to the
area south of the slough?

Yes O

Is the well screened at an
interval or within a unit

Delete from long-term monitoring

No O

that will intercept
contaminant migration
from the area of impact?

Yes

Retain for
long-term
monitoring

River alluvium?

Is the well screened
within the procutive No O
zone of the Missouri

Yes O
Retain for Delete from
long-term long-term
monitoring monitoring.




well ID:_MW -~ 1Dl

Location: Nerth of slough
Unit Monitored: £.4. AlluYivM

Screened Interval:

Contaminant Concentrations (98 ave.)
Uranium:__14% QG ]&

,3,5-TNBi_0ul3 14g
1.3-DNB:__ND

2,4,6-TNT: O’Oﬁf‘fﬁ/’f

2,4-DNT:__MND
2,6-DNT._©.03 u%/,{’

Nitrobenzene:

Does the well monitor the
area of known uranium

Yes [S/

and/or nitroaromatic
. compound impact?

No [J

Is the well located along

the horizontal flow path No UJ

Retain for long-term monitoring |

Delete from long-term monitoring

fromthe quarry area to the
area south of the slough?

—

Yes (]

Is the well screened at an '
interval or within a unit N Is the well screer_ned
that will Intercept 0 O | within the procutive | No U
contaminant migration zone of the Missour
from the area of impact? River alluvium?
Yes O Yes [
i
Retaln for Retain for Delete from
long-term long-term long-term
monitoring monitoring monitoring.
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Well ID:_Mw = 10171

Locaticn: Seuth of slovah

Unit Monitored:_C. ¢y, ATluvinm
Screened Interval:

Contaminant Concentrations (98 ave.)

Uranium:__ 2. 15 pG[#
1,3,5-TNB:_ND

1,3-DNB:_ND
2,4,6-TNT._ND
2,4-DNT:._ND

2,6-DNT:_ N
Nitrobenzene: _ ND

Does the well monitor the
area of known uranium

Yes [

Retain for long-term monitoring

and/or nitroaromatic
compound impact?

pa
No EZ/

Is the well located along

the horizontal flow path No [J

fromthe quarry area to the
area south of the slough?

Yes [B/

Delete from long-term monltoring

Is the well screened at an
interval or within a unit N Is the well screened
that will intercept © O | within the procutive | No [
contaminant migration zone of the Missouri
from the area of impact? River alluvium?
Yes D}/ Yes O
Retain for Retain for Delete from
long-term long-term long-term
monltoring monitoring monitoring.




well ID:_MW ~10\&

Location:_Sovth of sloughn

Unit Monitored: @.&. AllSYium

Screened Interval:

Contaminant Concentrations (98 ave.)

Uranium: 4,00 2 U £

1,3,5-TNB:_DND

1,3-DNB: ND
2,4,6-TNT:__NT

2 4DNT:___ N
2.6-DNT__ND

Nitrobenzene:_ND

Does the well monitor the
area of known uranium
and/or nitroaromatic
compound impact?

Yes []

o -~
NO[Q/

Is the well located along
the horizontal flow path

area south of the slough?

fromthe quarry area to the

L
Yes[Q/'

interval or within a unit
that will intercept
contaminant migration
from the area of impact?

A

Is the well screened at an
No O

Retain for long-term monitoring

No O

~LDe!ete from long-term monitoring

Is the well screened
within the procutive

Yes [9/

Retain for
long-term
monitoring

zone of the Missouri
River alluvium?

No O

Yes (O

Retaln for
long-term
monitoring

Delete from
long-term
monlitoring.
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Well ID:_Mw ~ 1DOIT
Location: South of slovahn
Unit Monitored: C.&. AlDviuM
Screened Interval:
Contaminant Concentrations (98 ave.)
Uranium:__ Q. S pci|f
1,3,5-TNB._ND

1,3-DNB:___ ND

2,4,6-TNT:_pNID

2,4-DNT: nND

2,6-DNT: ND

Nitrobenzene: N

Does the well monitor the
area of known uranium Yes []
and/or nitroaromatic
compound impact?

P
No@/

Is the well located along
the horizontal flow path No [J
frornthe quarry area to the
area south of the slough?

Yes E}/

Is the well screened at an
interval or within a unit
that will intercept
contaminant migration
from the area of impact?

Retain for long-term monitoring

Delete from long-term monitoring

Is the well screened

No 0 | within the procutive | No O
zone of the Missouri :

River alluvium?

A e

Yes {9/ | Yes O

Retain for Retain for Delete from
long-term long-term long-term
monitoring monitoring monlitoring.




wWell ID.__ Mw = D20

Location: Speth of slovahn

Unit Monitored: F.&, AlluYfur

Screened Interval:_

Contaminant Concentrations (98 ave.)

Uranium:.__g:.15 pO!,?
1,3,5-TNB:_ND

| 3-DNB:__NO
2.4,6-TNT._ND
2,4-DNT: ND
26-DNT:_ND ___

Nitrobenzene: N

Does the well monitor the
area of known uranium
and/or nitroaromatic
compound impact?

Yes [

No@/

Is the well located along
the horizontal flow path
fromthe quarry area to the
area south of the slough?

Retain for long-term monitoring

kYesEQ/ |

Is the well screened at an
interval or within a unit
that will intercept
contaminant migration
from the area of impact?

Delete from long-term monitoring

No @2

Yes [

Retain for
long-term
monitoring

A Ts the well screened
within the procutive
zone of the Missouri
River alluvium?

No "

Yes [

Retain for
long-tem
monitoring

Delete from
long-tem
monitoring.
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Well ID:_Mw] ~ { 02\

Location: Qe of slovuah
Unit Monitored: C. &, AUoY UM

Screened Interval:

Contaminant Concentrations (98 ave.)

Uranium: __g2 651;;(,&],@
1,3,5-TNB:_ND 4.

1,3-DNB:_ND

2,4,6-TNT._ND
2,4-DNT:_ND

2 6-DNT:__ND

Nitrobenzene: ND

Does the well monitor the
area of known uranium

Yes ]

Retain for long-term monitoring

and/or nitroaromatic
compound impact?

=
NOB/

Is the well located along
the horizontal flow path

Ne O

Delete from long-term monitoring

fromthe quarry area to the
area south of the slough?

Yes @/

Is the well screened at an < the well screenedw
interval or within a unit :
that will intercept No O | within the procutive | No O
contaminant migration zone of the M'§SOUF'
from the area of impact”® River alluvium?
Yes [z/ Yes [
Retain for Retain for Delete from
long-term long-term long-term
monitoring monitoring monitoring.

1
EXE Y




Well ID:_Mwl - o2
Location: JSouvth of Sloven
Unit Monitored: F . AlluItum
Screened Interval
Contaminant Concentrations (98 ave.)
Uranium: .
1,3,5-TNB:_ND
1,3-DNB:___ D
2,4,5-TNT:._ND
2,4-DNT __ ND
2,6-DNT: NT
Nitrobenzene: NYD

Does the well monitor the ~
area of known uranium Yes [J N
and/or nitroaromatic
compound impact?

No E?/

Is the well located along

: No [J |
F%emhtﬁzZgﬂatfr'yfggapfﬂhe A Delete from long-term monitoring -

area south of the slough?

Yes B/

Is the well screened at an

interval or within a unit A" 1s the well screened
that will intercept NO & | within the procutive | No o

Retain for long-term monitoring

contaminant migration zone of the W’lifsouri
from the area of impact? River alluvium?
Yes O Yes [J
Retain for | Retain for Delete from
long-term ' long-term long-term
monitoring monitoring monitoring. ~i
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Well ID:_™Mw — 1023

Location: Douth of situah

Unit Monitored:_F. &. AllwYium

Screened Interval:

Contaminant Concentrations (98 ave.)

Uranium:__ (e.2 p<ilf

1,3,5-TNB:_ND

1,3-DNB:_ND

2,4,6-TNT. _IND

2,4-DNT.__ ND

2,6-DNT.. N

Nitrobenzene: ND

Does the well monitor the
area of known uranium
and/or nitroaromatic
compound impact?

Yes []

NOQ/

Is the well located along
the horizontal flow path
fromthe guarry area to the
area south of the slough?

No O

Retain for long-term monitoring

Yes [12/

Is the well screened at an
interval or within a unit
that will intercept
contaminant migration
from the area of impact?

Delete from long-term monitoring

Nofg/

Yes (O

Retain for
long-term
monitoring

/is the well screened [9/
within the procutive No

zone of the Missouri
River alluvium?

Yes [
Retain for | Delete from
long-term long-term
monitoring monitoring.




R
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well ID:__Mw] — 1024
Location._ et of Slavahn
Unit Monitored: F.g. /C g Alloviom
Screened Interval:
Contaminant Concentrations (98 ave.)
Uranium: 0B ply
1,3,5TNB_ND__

1,3-DNB: N

2,4,6-TNT:_ND

2,4-DNT: ND

2,6-DNT: ND

Nitrobenzere: (NI

Does the well monitor the
area of known uranium Yes []
and/or nitroaromatic
compound impact?

No @/

Is the well located along N
?oemﬁgzcmfrlyﬂaorﬁap?ﬂhe AL ——‘ Delete from long-term monitoring
area south of the slough?

{Pfetain for long-term monitoring |

Yes (]

Is the well screened at an
interval or within a unit

that will intercept No &
contaminant migration
from the area of impact?

Is the well screened
within the procutive No [
zone of the Missouri
River alluvium?

Yes [J Yes [
Retaln for Retain for Delete from
long-term long-term long-term
monitoring monltoring monltoring.




oy it Sy ST T T e £ e g .
1"'\7#‘" #p ot AR P RTARE B b e

P m»a.wr ;ﬂmn Lo ey ph 7T A TN e SR AT s PRy S T at e v e oy LSO

Well ID:__mMwl— 102p

Location: a

Unit Monitored: ONerburden ZE]G Nal
Screened Interval:
Contaminant Concentrations (98 ave.)
Uranium: 0.3 DQ/,O
1,3,5-TNB._ND

1,3-DNB: ND

2,4,6-TNT:__AND

2,4-DNT: ND

2,6-DNT: AN

Nitrobenzene:_n{D

Does the well monitor the
area of known uranium Yes []
and/or nitroaromatic
compound impact?

NOE’T/

Is the well located along

the horizontal flow path No @/
fromthe quarry area to the
area south of the slough?

Retain for long-term monitoring

-

 Delete from long-term monitoring

Yes []

Is the well screened at an
interval or within a unit

that will intercept No 0
contaminant migration
from the area of impact?

Is the well screened |
within the procutive | No O
zone of the Missouri
River alluvium?

Yes (O Yes O
Retain for Retain for Delete from
long-term long-term long-term
monltoring monitoring monitoring.
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Well ID:_™Mw =102
Location: west of quarru
Unit Monitored: Dec¥rain
Screened Interval:_1\-
Contaminant Concentrations (98 ave.)
Uranium:_ \\8 pG R
1,3,5-TNB:_0:-03 s |f
{,3-DNB:__ND 7 °
2,4,6-TNT._1. 38 e |£

2,4-DNT:_ 0.4 el f
2,6-DNT: \~\5’u§l,‘l

Nitrobenzene._ N

Does the well monitor the
area of known uranium
and/or nitroaromatic
compound impact?

Yes [7_7(

Retain for long-term monltoring

No []

, Is the well located along
i the horizontal flow path
-‘ fromthe quarry area to the
area south of the slough?

No [

Delete from long-term monitoring

Yes O
f Is the well screened at an
1 interval or within a unit N Is the well screened
that will Intercept 0 O | within the procutive | No U
contaminant migration zone of the Missour
from the area of impact? River alluvium?
; Yes O Yes [
Retaln for Retaln for Delete from
] long-term long-term long-term
4 monitoring monltoring monitoring.

=
i
!
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Well ID:_ ™MW ~—\02
Location: Nerth of slovgn
Unit Monitored: ’Pla'l:t‘md

s T

Screened Interval:
Contaminant Concentrations (98 ave.)

mitrobenzene: N>

Uranium:__ 4.1 pC1/4
1,3,5-TNB:_ND'_~

1,2-DNB: N

2,4,6-TNT:._NBE

2,4-DNT: N

2,6-DNT: N —

Does the well monitor the
area of known uranium

yYes []

and/or nitroaromatic
compound impact?

o

No EQ/

s the well located along
the horizontal flow path
fromthe quarry area to the
area south of the slough?

Yes ]

no -

Retain for long-term monitoring

Delete from long-term monitoring

Is the well screened at an ;
interval or within a unit Mo [] Is the well screened
that will Intercept Mo O | within the procutive | No O
contaminant migration - zone of the Missouri
from the area of Impact? River alluvium?
Yes O Yes [
Retaln for Retain for Delete from
long-term long-term long-term
monitoring monitoring monitoring.




Well ID:_Mw =102
Location: fuayyy rivi ,
Unit Monitored: _¥immewick /Decorah
Screened Interval:
Contaminant Concentrations (98 ave.)
Uranium:__3.86 p <]l
1,35TNB:._ND__'

1,3-DNB: ND

2,4,6-TNT._ND

2,4-DNT: [ w)

2,5-DNT: MND

Nitrobenzene: N>

Does the well monitor the
area of known uranium Yes []
and/or nitroaromatic
compound impact?

s
No B/

Is the well located along "
the horizontal flow path ——~\————4|'O Delete from long-term monitoring

Retain for long-term monitoring

fromthe quarry area to the
area south of the slough?

Yes [

—

Is the well screened at an
interval or within a unit MG [
that will intercept —
contaminant migration
from the area of impact?

Is the well screened
within the procutive | No O
zone of the Missouri
Diver atluvium?

Yes O Yes [
Retaln for Retaln for Delete from
long-term ‘ long-term long-term
monitoring monitoring monitoring.
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Well ID:_Mw = 1020

Location: Ouarrn r‘&m

Unit Monitored:
Screened Interval:

e

Contaminant Concentrations (98 ave. )

Uranium:__28 p< IQ

1,3,5-TNB: ND'

1,3-DNB:_ND

2,4,6-TNT:_N LD

2 4DNT:__o- 014 JAQM
26-DNT:__ ND 7

Nitrobenzene:_ND

Does the well monitor the
area of known uranium
and/or nitroaromatic
compound impact?

Yes B/

Retaln for long-term monitoring

No [J

Is the well located along
the horizontal flow path
fromthe quarry area to the
area south of the slough?

Yes []

Is the well screened at an
interval or within a unit
that will intercept
contaminant migration
from the area of impact?

No 3

No O]

L~ — 1 Delete from leng-term monlitoring

Yes [

Retain for
long-term
monitoring

Is the well screened

within the procutive No O

zone of the Missouri

River alluvium?

Yes O

‘Retain for Delete from
long-term long-term
monitoring monitoring.
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Well ID:_Mw =103l

Location: _Algd:h_o_'ﬂ_S_'%b_———————
Unit Monitored: Platti vy

Screened Interval:

Contaminant Concentrations (98 ave.)

Uranium:___1&O DC\/p
1,3,5-TNB: ND _
1,3~DNB' ND
2,4,6-TNT:._ND

2,4-DNT: ~ND

2,6-DNTZ ND

Does the well monitor the

area of known uranium Yes [Q/

and/or nitroaromatic
compound impact?

No []

Is the well located along
the horizontal flow path
fromthe quarry area to the
area south of the slough?

Yes ]

No O

Retaln for long-term monitoring

Delete from long-term monitoring

Is the well screened at an st ' g
interval or within a unit ne welil screene .
that will intercept No O | within the procutive No UJ
contaminant migration zone of the Missourt
from the area of impact? River alluvium?
Yes (O Yes O
Retaln for Retain for Delete from
long-term long-term | long-term
monitoring monitoring monitoring.
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Well ID: —

Location:_ ANorth of _slovah
Unit Monitored:_De¢corah

Screened Interval:

Contaminant Concentrations (98 ave.)

Uranium: 1.100 pC\‘
1,3,5-TNB:_ND
1,3-DNB:__ND
2,4,6-TNT:_ N

2,4-DNT: ND
2,6-DNT:__0.00t 1%/1

itrobenzene: N 7

Does the well monitor the
area of known uranium

Yes [Z/

<nd/or nitroaromatic
compound impact?

No (]

—

Is the well located along
the horizontal flow path
fromthe quarry area to the
area south of the slough?

No U

Yes [

Retain for long-term monitoring

Delete from long-term monitoring

Is the well screened at an
interval or within a unit No O Is the well screened | -
that will Intercept within the procutive No O
contaminant migration zone of the Missouri
from the area of impact? River alluvium?
Yes Yes [
Retain for Retain for Delete from |
long-term long-term long-term
monltoring monitoring monitoring.

BRI




Well ID:_ MW ~103™=

Location: 2outh of sloy

Unit Monitored: Plathn

Screened Interval:

Contaminant Concentrgtions (98 ave.)

Uranium:_23.9%5 polf

1,3,5-TNB:_ND

1,3-DNB: N
2,4,6-TNT._nN D
2,4-DNT; NID
2,6-DNT: ND

Nitrobenzene: NID

Does the well monitor the

area of known uranium
and/or nitroaromatic
compound impact?

Yes []

No B/

Is the well located along
the horizontal flow path
fromthe quarry area to the
area snuth of the slough?

Retain for long-term monitoring

Ne O

Yes IB/

Is the well screened at an
interval or within a unit
that will intercept
contaminant migration
from the area of impact?

Delete from long-term monitoring

V
Is the well screened
No EB/ within the procutive

Yes O

Retaln for
long-term
monltoring

zone of the Missouri
River alluvium?

Noﬁa/

Yes [J

Retain for
long-term
monitoring

Delete from
long-term
monitoring.
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Well ID:_Mxal — lOB(-\‘-

Location: ‘M_"\Ipf_;iggfu
Unit Monitored: Yaimniswic.

Screened Interval .

Contaminant Concentrations (98 ave.)

Uranium:__ 1.3 pCi|£
1,3,5-TNB._ND

1,3-DNB: N

2,4,6-TNT:_NI> —
2,4-DNT: ND

2,6-DNT: AL

Nitrobenzene:._ ND

Does the well monitor the
area of known uranium

Yes []

and/or nitroaromatic
compound impact?

No[}/

Is the well located along
the horizontal flow path

No

o

Retain for long-term monitoring

Delete from long-term monitoring

fromthe quarry area to the
area south of the slough?

Yes []

Is the well screened at an )
interval or within a unit wog | B the well screened
that will intercept within the pro.cutive. No O
contaminant migration zone of the Missourl
from the area of impact? River alluvium?
Yes OO Yes [J
Retain for Retain for Delete from |
long-term long-term long-term
monltoring moniltoring monitoring.
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Well ID_MW — 1035

LOC&UOﬂigalﬁ-*__QJﬁﬁj@ﬁz__(QﬂlIl
Unit Monitored: F 6.2 ALl 1L M

Screened Interval:

Contaminant Concentraiions (98 ave.)

Uranium:.__ 044 po
1,3,5-TNB:_ND

1,3-DNB:_ND

2.4,6-TNT._ND

2,4-DNT: ND

2,6-DNT: ND
Nitrobenzene:_NID

Does the well monitor the
area of known uranium
and/or nitroaromatic
compound impact?

No[E/

Is the well located along
the horizontal flow path
fromthe quarry area to the
area south of the slough?

Yes [J

No

Retain for long-term monitoring

Yes []

Is the well screened at an
interval or within a unit

- that will intercept
contaminant migration
from the area of impact?

No (O

Delete from long-term monitoring

Yes [

Retaln for
long-term
monitoring

Is the well screened
within the procutive No O
zone of the Missouri
River alluvium?

Yes [J
Retaln for Delete from
long-term long-term
monitoring monitoring.
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Well ID:_ MW = 103

Locati'on:ugi_d_%uynj_[,@.\ﬂll
Unit Monitored: F.&.Y Alldvium

Screened Interval:

Contaminant Concent(ftions (98 ave.)
Uranium: 9-35_'})@,52
1,3,5-TNB:_ND

1,3-DNB:__ NP

2,4,6-TNT._ND

2,4-DNT.__ND

2 6-DNT:___N©D

Nitrobenzene:_ND

Does the well monitor the
area of known uranium

Yes [

and/or nitroaromatic
compound impact?

NOB/

Is the well located along

the horizontal flow path No J

Retain for long-term monitoring

fromthe quarry area to the
area south of the slough?

‘ Yes[Z/

Delete from long-term monitoring

Is the well screened at an >

interval or within a unit
that will intercept
contaminant migration
from the area of impact?

No@/

Is the well screened
within the procutive
zone of the Missouri
River alluvium?

No[B/

Yes [

Retaln for
long-term
monitoring

Yes O
Retain for Delete from
long-term | long-term
monitoring monitoring.
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Well ID:_Mw ~10O 7]

Location:ms_q_f_éumﬁ,@m‘fl
Unit Monitored: F & Alludiv

Screened Interval:
Contaminant Concentrat}'%ﬂs (98 ave.)
Uranium:__ 1. S &= G X
1,3,5-TNB:i_ND
1,3-DNB:_NO
2,4,6-TNT _ND
2,4-DNT. ND
2,6-DNV.__ ND
N

itrob snzee: ND

Does the well monitor the

area of known uranium Yes J

and,'or nitroaromatic
compound impact?

ol
No[B/

Is the well located along
the horizontal flow path

No O

Retain for long-term monitoring

fromthe quarry area to the
area south of the slough?

Yes @/

Delete from long-term monitoring

Is the well screened at an
interval or within a unit
that will intercept
contaminant migration
from the area of impact?

[g// Is the well screened
No within the procutive
zone of the Missouri
River alluvium?

No@/

Yes J

Retaln for
long-term
monltoring

Yes [
Retaln for Delete from
long-term long-term
monitoring monitoring.




et

Well ID: Mw/~ 1032A

Locationrmﬁuﬁ_ﬁﬂm
Unit Monitored: F.g. “AlluNive

Screened Interval:

Contaminant Concentrations (98 ave.)

Uranium:__ 2.4 ch !,?
1,3,5-TNB:_nND
1,3-DNB: ND
2,4,6-TNT:_ND
2,4-DNT._ND

2,6-DNT:__NTD

Nitrobenzene._ N2

Does the well monitor the
area of known uranium

Yes []

and/or nitroaromatic
compound impact?

NO(E/

Is the well located along

the horizontal flow path No O

Retain for long-term monitoring

fromthe quarry area to the
area south of the slough?

YesE/ |

Delete from long-term monitoring

Is the well screened at an
interval or within a unit
that will intercept
contaminant migration
from the area of impact?

e

No &

Is the well screened
within the procutive
zone of the Missouri
River alluvium?

No &

Yes [J

Retain for
long-term
monitoring

Yes [J
Retain for Delete from
long-term long-term
l monltoring monltoring.

LI Pt
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Well ID:_Mwr— 1039 S
Locatjon:_&ﬂgﬁb_gf_%uym i
Unit Monitored: . &Y Altuvium :

Screened Interval:_
Contaminant Concentrations (98 ave.)
Uranium:__ 0,37 0 //
1,3,5-TNB._ND 4

1,3-DNB:___ ND

2.4 6-TNT,_ND

2,4-DNT:__ND

2,6-DNT__ND

Nitrobenzene:_ND

Does the well monitor the
area of known uranium Yes [
and/or nitroaromatic
compound impact?

Pl
No [E/

Is the well located along-
the horizontal flow path No O
fromthe quarry area to the
area south of the slough?

Yes (Z/

Retain for long-term monitoring

Delete from long-term monitoring

Is the well screened at an .
interval or within a unit No ] Is the well screened E’/
that will intercept within the procutive | No
contaminant migration zone of the Missouri
from the area of impact? River alluvium?
Yes [ Yes [
Retain for Retain for | Delete from
long-term long-term long-term
monltoring monitoring monltoring.
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Well ID._MW - 1040

Locationrmwiaﬂﬂ
Unit Monitored: _£ 6.7 Alludius

Screened Interval:

Contaminant Concentrations (98 ave.)

Uranium:___1.9A PG LY
1,3,5-TNB:_ND
1,3-DNB: N
2,4,6-TNT._NE
2,4-DNT: N
2,6-DNT: NP

Nitrobenzene:_ NP

Does the well monitor the
area of known uranium
and/or nitroaromatic
compound impact?

Yes

O

NOB/

Is the well located along
the horizontal flow path
fromthe quarry area to the
area south of the slough?

Yes Ef/

Is the well screened at an
interval or within a unit
that will intercept
contaminant migration
from the area of impact?

Yes [

Retaln for
long-term
monitoring

No J

Retain for long-term monitoring

Delete from long-term monitoring

No &

“1s the well screened
within the procutive
zone of the Missouri
River alluvium?

No &

Yes [J

Retain for
long-term
monitoring

Delete from
long-term
monitoring.
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Well ID._Mw/ -1041

Location:_wWest, ofjfummi (QWTP)
Unit Monitored: F.&.~ AllLN19M

Screened Interval:_S5 (9

Contaminant Concentratjons (98 ave.)
Uranium:__$: 69 pQ |4

1,3,5-TNB:_ND

1,3-DNB:___NID

2,4,6-TNT._NID

2,4-DNT: ND

2,6-DNT: ND

Nitrobenzene:_ NYD

Does the well monitor the
area of known uranium

Yes [J

and/or nitroaromatic
compound impact?

No &

Is the well located along
the horizontal flow path

No (I

Retain for long-term monitoring

fromthe quarry area to the
area south of the slough?

YeSB/ |

Delete from long-term monitoring

Is the well screened at an
interval or within a unit
that will intercept
contaminant migration
from the area of impact?

23

No[z/

Is the well screened
within the procutive
zone of the Missouri
River alluvium?

NO[D/

Yes [J

Retaln for
long-term
monitoring

E s

Yes [
Retain for Delete from
long-term long-term
monitoring monitoring.

t



well ID._Mw — 04—
Location:_ANorth of g uarm
Unit Monitored: v !
Screened Interval:
Contaminant Concentcajfieons (98 ave.)

Retain for long-term monitoring

Uranium:__ 1.3 pQ1|
1,3,5-TNB_N©D
1,3-DNB: N
2,4,6-TNT._NTD
2,4-DNT: N
2,6-DNT:___ N>
Nitrobenzene: _ANI>

Does the well monitor the

area of known uranium Yes [

and/or nitroaromatic

compound impact?

No
Is the well located along
No

the horizontal flow path

fromthe quarry area to the
area south of the slough?

Yes [

Delete from long-term monltoring

Is the well screened at an
interval or within a unit No O] Is the well screened
that will intercept within the procutive No OO
contaminant migration zone of the Missouri
from the area of irpact? River alluvium?
Yes O Yes [J
Retain for Retaln for Delete from
long-term long-term ‘long-term
monltoring monitoring monitoring.
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well ID:: M~ 1043

Location:_Alacth of guarm
Unit Monitored: v ‘

Screened Interval:

Contaminant Concentrations (98 ave.)

Uranium:__1. 04 PG If
1,3,5-TNB:_NT
1,3-DNB:__NT>
2,4,6-TNT. N
2,4-DNT: N
2 6-DNT:___ NT>

Nitrobenzene: Al D

Does the well monitor the
area of known uranium

Yes []

and/or nitroaromatic
compound impact?

.
No@/

Is the well located along
the horizontal flow path

o

Retain for long-term monitoring

fromthe quarry area to the
area south of the slough?

Yes [J

Delete from long-term monitoring

Is the well screened at an
interval or within a unit No [ Is the well screened
that will intercept within the procutive | No O
contaminant migration zone of the Missouri
from the area of impact? River alluvium?
Yes [ Yes []
Retaln for Retain for Delete from |
long-term long-term long-term
monitoring monitoring “monitoring.
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well ID:_Mw| - 1044

Location: South of slovah
Unit Monitored: £ &. ALIUYT UM
Screered Interval:_
Contaminant Concentrations (98 ave.)
Uranium: B-bfpol,@
1,3,5-TNB:_ND

1,3-DNB: ND

2,4,6-TNT:__NTD

2 4-DNT:__ ND

2,6-DNT: CED)

Nitrobenzene:_ NID

Does the well monitor the
area of known uranium Yes []
and/or nitroaromatic
compound impact?

s
No B/

Is the well located along No O
i o

%?oemr;ggZgSatg‘yﬂ;rgapgr;he Delete from long-term monitoring

area south of the slough?

Yes [\/

Is the well screened at an
interval or within a unit

that will intercept No O
contaminant migration
from the area of impact?

Yes [Q/ Yes [

Retain for Retain for Delete froml
long-term long-term long-term
monitoring monltoring monitoring.

Retain for long-term monitoring

Is the well screened |
within the procutive No O
zone of the Missouri
River alluvium?
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Well ID:- MW —1 048 5
Location: West of quaxri !
Unit Monitored: E. &- Alluvium ¢
Screened Interval: :
Contaminant Concentrations (98 ave.) : ,:
Uranium: '
1,3,5-TNB._ND
1,3-DNB.___ ND
2,4,5-TNT._ND
2,4-DNT: AND
2,6-DNT:__ ND
Nitrobenzene: _NTO

Does the well monitor the

area of known uranium ves[] —— — | %
and/or nitroaromatic Retain for long-term monitoring

compound impact?
Z :
No !E/ g

Is the well located along
the horizontal flow path No [J E

fromthe quarry area to the Delete from long-term momtormg’
area south of the slough?

Yes IE/

Is the well screened at an

|~
interval or within a unit N Is the well screened {B/
that will intercept within the procutive No

£

contaminant migration zone of the Missouri
from the area of impact? River alluvium?
Yes [J Yes O
Retain for Retain for Delete from
long-term long-term long-term
monitoring monitoring monitoring.
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Well ID:_Mw-104lp
| Location:_North of slough
Unit Monitored: Platbn’
Screened Interval:
Contaminant Concentrations (98 ave.)
Uranium:__10:25 p (4 (1
1,3,5-TNB:_ND (196 data)
1,3-DNB: ND
2,4,6-TNT.__ ND
2,4-DNT: N
2,6-DNT: ND
Nitrobenzene: AN [D

=. 85169 ’
i
|

Does the well monitor the

area of known uranium Yes = ,
and/or nitroaromatic Retain for long-term monitoring

compound impact? ]

No (]

Is the well located along
the horizontal flow path No [
fromthe quarry area to the
area south of the slough?

Delete from long-term monitoring

PRI

Yes [
Is the well screened at an :
interval or within a unit N Is the well screened
that will intercept © 0 | within the procutive No O §
contaminant migration zone of the Missouri
from the area of impact? River alluvium?
Yes [ Yes [J
Retain for Retain for Delete from
long-term , long-term long-term
monitoring monitoring . monitoring.




well ID: MW -—1047]

Location: North of §Poush
Unit Monitored:_Plattn

Screened Interval:

Contaminant Concentraticns (98 ave.)

Uranium:___3.71 po/
135TNB__ND ' (199( daka)
1 3-DNB:___ND _
2,4,6-TNT._ N
2,4-DNT: NTD
2,6-DNT: NID
Nitrobenzene:__ N
Does the well monitor the
area of known uranium YesU —— _
and/or nitroaromatic Retain for long-term monitoring
compound impact?
Nc B/
Is the well located along
No [

the horizontal flow path

fromthe quarry area to the
area south of the slough?

: YeSB/

Is the well screened at an

interval or within a unit No O

Delete from long-term monitoring

that will intercept
contaminant migration
from the area of impact?

A

Yes B/

Retain for
long-term
monitoring

Is the well screened

within the procutive No O

sone of the Missouri

River alluvium?

Yes (O

Retain for Delete from
long-term long-term
monitoring monitoring.




Well ID: Ml — (045

Location:_Narth of slovab

Unit Monitored: Plattin

Screened Interval:

Contaminant Concentra;ions (98 ave.)

Uranium: L\3 PQﬁf
1,3,5-TNB._ AN
1,3-DNB:__ND
2,4,6-TNT:_NID
2,4-DNT: N
2,6-DNT: AD

Nitrobenzene: NT

Does the well monitor the
area of known uranium

Yes IQ/

and/or nitroaromatic
compound impact?

No ]

Is the well located along
the horizontal flow path

Retain for long-term monitoring

No [

fromthe quarry area to the
area south of the slough?

Yes [J

Is the well screened at an
interval or within a unit

No O

Delete from long-term monitoring

that will intercept
contaminant migration
from the area of impact?

Yes [

Retain for
long-term
monitoring

Is the well screened

within the procutive No O

zone of the Missouri

River alluvium?

Yes [

Retain for Delete from
long-term long-term
monitoring monitoring.




well ID:__ My — 1042

Location: Nocth of =lough

AluiumA

Unit Monitored: F.q. /C.&.
Screened Interval:

Contaminant Concentrations

(98 ave.)

Uranium:___0O:34 C 1
1,3,5-TNB. _NT

1,3-DNB: NTD

2,4,6-TNT._ND

2,4-DNT: NS

2,6-DNT: ND
Nitrobenzzne:_ N

Does the well menitor the
area of known uranium
and/or nitroaromatic
compound impact?

No Q/

Is the well located along
the horizontal flow path
fromthe quarry area to the
area south of the slough?

Yes []

-.85169

No O

Retain for long-term monitoring

Yes[;}/'

Is the well screenad at an
interval or within a unit
that will intercept
contaminant migration
from the area of impact?

o

Delete from long-term monitoring

No O

Yes (9/

Retaln for l
long-term
monitoring l

Is the well screened
within the procutive
zone of the Missouri
River alluvium?

No O

Yes [J

Retain for
long-term
monitoring

Delete from
long-term
monltoring.




wWell ID:_RMW — |

Location:&¢. < . \Well Fie

Unit Monitored: (. & Alluovivusy
Screened Interval:

Contaminant Concentrations (98 ave.)
Uranium:___ Ot oG4

1,3,5-TNB:_AND —

1,3-DNB: N

2,4,6-TNT:_~N
2,4-DNT: ND

2,6-DNT: ND

Nitrobenzene.__ N2

Does the well monitor the
area of known uranium

Yes []

and/or nitroaromatic
compound impact?

No@/

Is the well located along
the horizontal flow path No J

Retain for long-term monitoring

Delete from long-term monitoring

fromthe quarry area to the
area south of the slough?

Yes Q/ |

Is the well screened at an -

interval or within a unit
that will intercept
contaminant migration
from the area of impact?

NO(Q/

Is the well screened
within the procutive No O
zone of the Missouri
River alluvium?

Yes [J

Retain for
long-term
monitoring

Yes [3/

Retain for Delete from
long-term long-term
moniltoring monitoring.




Well ID:_"RAMW -2

Location. % .Ghavles Ca- Well Feld
Unit Monitored: & &g . AlluNii,
Screened Interval: .
Contaminant Concentrations (98 ave.)

Uranium:__ 218 G 5%
1,3,5-TNB:_ND
1,3-DNB:__ N D
2,4,6-TNT._ N>
2,4-DNT: N
2,6-DNT: N
Nitrobenzene: &1

Does the well monitor the

area of known uranium Yes []

and/or nitroaromatic

compound impact?

P
No [Q/
Is the well located along
No (O

the horizontal flow path

Retain for long-term monitoring

fromthe quarry area to the
area south of the slough?

YeS[B/ |

Delete from long-term monitoring

Is the well screened at an e
interval or within a unit No GZ/ Is the well screened
that will intercept within the procutive | No O
contaminant migration zone of the Missouri
from the area of impact? River alluvium?
Yes [ Yes lg/
Retain for Retain for Delete from
long-term long-term long-term
monitoring monitoring monitoring.




well ID:_RMW -

Location:=y. C.b%\fhs (ol Freld
Unit Monitored: 6 Alluviye4

Screened Interval:
Contaminant Concentrations (98 ave.)
Uranium: O.’IS"PQ
1,3,5-TNB:_nND
1,3-DNB: ND
2,4 6-TNTI_N
2,4-DNT: Al
2,6-DNT: N>
Nitrobenzene:_ NI

Does the well monitor the
area of known uranium Yes []
and/or nitroaromatic
compound impact?

NO[E/

Is the well located along
the herizontal flow path No [
fromthe quarry area to the
area south of the slough?

Yeslﬂ/l

Is the well screened at an
interval or within a unit
that will intercept No ]

Retain for long-term monitoring

Delete from long-term monitoring

15 the well screened
within the procutive No O

contaminant migration zone of the Missouri
from the area of impact? River alluvium?
Yes O Yes @/ 4
§
Retain for Retain for Delete from
long-term long-term long-term
monitoring ] monitoring _ monitoring.




-. 85169

well ID:—Rpaw =<

Location: Q. CharlesCa. Well Field

Unit Monitored:C.e;“ Al

Screened Interval:

Contaminant Concentrations (98 ave.)

Uranium: \-464'3(}{
1,3,5-TNB._ND
1,3-DNB:__ND
2,4,6-TNT:_NTD
2,4-DNT: N
2,6-DNT: ND
Nitrobenzene:__N12
Does the well monitor the
area of known uranium Yes [ — e
and/or nitroaromatic Retain for long-term monitoring
compound impact?
No [D/
Is the well located along
No UJ

the horizontal flow path

fromthe quarry area to the
area south of the slough?

Yes B/

Delete from long-term monitoring

Is the well screened at an -
interval or within a unit No ] Is the well screened
that will intercept within the procutive | No O
contaminant migration zone of the Missouri
from the area of impact? River alluvium?
L~
Yes OJ Yes Q/
Retain for Retain for Delete from
long-term long-term long-term
monitoring monltoring monitoring.




Appendix B isunavailable
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