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REMEDGIAL DESIGNAEMELHAL ACTION WORK PLAN FOR THE CAJARRY RESIDUAL CPERABLE UNIT A0

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 quarmry area. - This 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 in
the area of impact. Field studies will be performed to collect data to verify the existing
coticeptual fate and transport model for the quarry -area and to support ongoing cvaluatmns
-regarding the benefits of groundwater remediation.

This plan is intended to provide the tramsition from the environmental decumentation
phase (RI/FS/ROD) to the final design and implementation of the selected rernedial action and
supporting field studies. This plan describes the criteria for:

-« .. Developing the long-term monitoring system -and the institutional contrels to be
' implemented for this operable unit.

» 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 specifications -

under which these activities will be performed. An overall projeci schedule and summary of
costs are incinded for the major components of these actions.
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1. INTRODUCTION

The Quamry Residuals Operable Unit {QROU) is 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 upzt, addressed the excavation and relocation of the
radiologically and chemically contaminaied materials within the quamy to temporary storage at
the chemical plant area and uitimate placememt in the on-site disposal cell Butk 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- guarry proper after completion of butk waste removal, - (2}
surface water and sediment contamination in the Femme Osage Slough and nearby creeks, and
(3) groundwater contamination north of the stough. :

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 Residialy Operable Unit at the Weldon Spring Site (Ref. 1). .The US..
Environmental Protection Agency (EPA)-and the U 8. Department of Energy (DOE) stgned the-
Record of Decision on September 30, 1998

This Work Plopr i3 the primary 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 Focilities Agreement between the DOE and the EPA (Ref. 2) and the Comprehensive
Emvironmental 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 deﬁgn and remedial acticn

activities will be conducted.

. General cost estimates for the activities.

DOE/RAS48-757 Rav, O 1
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1.2 Background

The Record of Decision presents the seiected 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 conceptual fate and transport:model for the
quarry -area- and to support -ongoing -evaluations regarding the benefits of . proundwater
- ~remediation. - Information presented-in the Remedial investigation/Feasibility Study Work Plan
(Ref. 3), the Remedial Investigation (Ref. 4), the Baselime Risk Assessmeni (Ref 5), the
Feasibifity Stucdy (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 urarium levels in

:. - groundwater .north-of the slough was evaluated because of the potential for ;mpﬂcts to the

eroundwater scuth of the slough, namely the St. Charles County well field.

During the evaluation process; the extraction of groundwater from the- areas of greatest
urahium contamination was identified as the most cost effective optien to. reduce the mass .ef
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 estimaied 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 thig 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. Additienal field studies to further validate the contaminant fate
and transport model wil! aiso be performed. '

1.3 Components of the Quarry Project

The quarry project can be divided inte 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 quatry aréa and has impact on the final
configuration of the quarry, the design and construction activities necessary to complete these
projects have been integrated into this Plan.

DOEORM21548-787 Rav. O 2
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~1.3.1 Quarry Residuals Operable Unit

Components of the operable unit include soil in the guarry 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 migration
of contaminants in groundwater and surface water,

1.3,1.1 Soil in the Quarry Pruper'

At the quarry proper, soil was sampled from the rims and siopes, 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 the ditch area near the transfer station, that exhibit radiological
levels significantly higher than background, were not completely characterized because of poer
access during soil investigations. Radiclogical and chemical results from these remedial
investigation samples indicate that under a recreational scenario, potential exposures including
the northeast stope and ditch area are below to within the acceptable risk range of 10 1o 10™
based on a recreational visitor scenario (Ref. 5).

Characterization has now been completed at the northeast slope area and the ditch area at-
the quarry (Section 5). The Record of Decision (Ref 1) outlines the performance of a risk
assessment, after completion of the additional characterization, to determine if excavation of
residually contaminated soils from these areas is warranted due to unacceptable risk. Review of
the additional characterization data indicates no increase in the risk levels within the quarry
proper. However, because removal of contaminated material will be performed during the early
stages of quarry restoration, removal of some soil from these areas has been included in the
resteration project. Excavation limits will be based on the cleanup criteria for radionuclides
presented in the Record of Decision for Remedial Action ot the Chemical Plant Area of the
Weldon Spring Site (Ref 8).

1.3.1.2 Surface Water and Sediment in the Slough and Nearby Creeks

Surface water and sediment from the upper and lower teaches 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 potential impacts from site contaminants.

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 10 (Ref. 5). The cument 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

BOEQR21548-787 Hev_ D 3
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-

-~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

Groundwater from the well fieid {ldcated south of the slough) is used for residential purposes

. and monitoring data indicate that yrantum 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 15 greater ihan the

acoeptable risk range of 10° to 107 (Ref. 5).

Because source removal was accomplished under a previous action, no additional
contaminants to the groundwater system should be introduced However, because of the
presence of significant levels of uranium in groundwater notth of the slough (2,740 pCifi), it was

‘considered prudent to continue an evaluation of the effectiveness and bedefit of reducing the

levels of uranium in the groundwater in the quatry area through field studies. The available
hydrelogical and geochemical information, as well as water quality data, supports the conclusion

~that gite 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
evaluvated in the Feasibility Study (Ref. 6).

Long-term groundwater monitoring with mstitutional 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
envitonment: 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.

Thiz action will be designed to provide for long-term monitoring of groundwater,
including the groundwater in the Missouri River alluvium, Existing wells, with the addition of
one new monitoring well, will be utilized .in this network. . If leng-term meonitoring identifies a .
trend or change in monitoring wells south of the slough resulting in increased levels of uranium
approaching a target level of 30 pCy/l, the potential for significant impacts to the well field and
the alluvial aquifer will be resvaluated.

Chemical- and action-specific applicable or relevant and appropriste requirements
(ARARs) for the selected action are discussed in the Record of Decision (Ref. 1) Chemical-
specific ARARs set concentration limits. or ranges in various environmental media for specific

DOE/OR21548-T8T Rav. O 4
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- hazardous substances, poliutants, or contaminants of concem. Missouri water qualify standards

for nitrobenzene (17 pg/), 2.4-dinitrotoluene (DNT} (0.11 pg/l), and 1,3-dinitrobenzene {DNB)
{1.0 pe/) are chemical-specific ARARSs 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 pericd of timé 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 dwing development of the Feasibility Study (Ref. 6) and
Praposed 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 slough is not a useable source, 40 CFR 192.02 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 192.0G2
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 ingonsistent 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,
memotandum 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 slosgh for
the following uses; irrigation, consumption, etc. The terms of the agreement will be evaluated

- -periedically based on the results'of the-long-term monitoring 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 Plan (Ref. 9) to enswre 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:

. Continued water quality monitoring to detect trends or abrupt changes in
contaminant fevels near the well field.

» Contaminant transport calculations and numerical modeling of the Weldon Spring
Quarry and St. Charles County well field hydrogeologic system to enhance the
understanding of processes comtrolling groundwater flow and contaminant
migration.
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- Diefinitions of action levels and response actions.

- Preparaticn of a plan to support dﬂveln]}ment of replacement wells in the existing
well field.

» Preparation of 2 plan to support development of a replacement well field.

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

The monitoring and contingency objectives of the Well Field Contingency Flan (Ref. 9}
will be integrated into the long<term monitoring program for this operable unit.  The
cotitingencies outlined in the Contingency Plam will be reevaluated based on current data and
understandings. This program will be developed and presented in a long-term monitoring and
surveillance plan at a later date,

Field studies are planned given the presence of significant levels of contamination in
~quarty groundwater north of the slough, which is.in close proximity to the St. Charles County

L ~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} -

* Studhes to support the evaluation presented in the Feasibifity 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 plamt, 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, including structures and soil, restoration of the quarry proper, and
dismantlement 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 demohtion of the treatment plant can be implemented. Grading of the site duting -
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e quppaproper -testoration will be performed-te 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 seoil to:
. Reduce fa]l hazards. |

. Eliminate ponding of surface water.

» Force groundwater flow around the inner quarry.

v Peduce 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
groundvwvater.

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

Decontamination facility.
Transfer station.

Fuel station.

Associated piping.
Anciltary structures.
Haul road structures.

Restoration design will also include remaval of radiologically impacted soils from the
ditch area near the transfer station, the northeast slope area, and the snake pit area.

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

. Demolition of the quarry water treatment plant and associated basins.
. 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.
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1.4 Document Organization

The remaining sections of the document are:

Section 1

Section 2

Section 3

Section 4

Section 5

Section &

Section 7

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

INSTITUTIONAL CONTROIS — provides a summary of the
gvaluation and implementation of institutional control measures

that will be emploved for the QROLL

FIELD TESTING — provides a summary of the interceptor
trench and hydrogeclogical 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 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 environmertal assessments pecformed in support of the
selected remedy and guarry 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.

PROIECT SCHEDULE - provides an overall schedule for the

design and implementation of the different activities discusses
i this plan.
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Section 8

Section &

Section 10

Section-11

Section 12

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 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 MONITORING

The selected remedy for the Quamry Residuals Operable Unit (QROU} provides for
cotitinued protectiveness to human health and the environment by addressing the contaminated
groundwater north of the siough - The selected remedy provides the following key components: -

» 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.

¢ [Implementation of institutional controls to prevent the use of the groundwater in the
area of uranium impact (see Section 3}.

o 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 Facilifies Agreement (Ref. 2) requires the preparation of an operations and

-maintenance plan for each operable unit with continuing action, such as monitoring or treatment.

A long-term monitoring plan will .be prepared to include the specifics for this program.. The

i institutional controls that will be established and enforced for this operable unit will be presented
under a separate plan.

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 discusased: are:

Monitoring strategy.
Monitoring locations.
Monitoring parameters.
Monitoring frequency.
Data interpretation.
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.

DOEIORIZ1 548787 Ray, 0 10



REMEDIAL DESIGN/REMEDIAL AGTION-WORK PLAN FOR THE QUARRY RESICUAL OPERABLE UNIT 1M900

- 2.. Monitor contaminant levels within the area of groundwater impact north of the
slough until they attain a predetermined target level indicating negligible potential
to impact the groundwater soith of the slough.

Although uraniuvm 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 been, and remain, within background ranges {Figure 2-1). Monitoring is prudent to
-ensure uranium centaminated -groundwater north of the slough has a negligible potentiai to
impact the well field. The recent (1999). maximum uranium level in:groundwater. north-of :the
- slough is-2,740 pCi/l; - Establishitig a metric at 10% of this maximmm would result'in a uranium
target level of approximately 300 pCi/l in the plume north of the slough, This value would
represent significant reduction in the vranium levels north of the slough, thereby reducing the

possibility of uranium impacting the St. Charles County well field. '

The vulnerability of the St. Charles County well field to impact from contaminated
groundwater originating from the quarry has been the focus of several studies. It was determined
from these studies (Ref 4 and Ref. 33) that recharge from the area of impact accounts for less
than 1% of the total flow through the St. Charles County well field. Under current-conditions,
- - the groundwater north of the slough poses no- imminent risk to human health from water obtained

- from the well field. 1f after attainment .of the target level of 300 pCi/l, attenvation mechanisms
were to becamne ineffective, the increase to the well field would be 3 pCil. Future conditions are
-expected to be similar to curreni coriditions, if not better, because the source of contamination
has been removed.

The Record of Decision (Ref. 1) states the potential for significant impact to the well fietd
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 pCi/l. The target level of 30 pCifl is sufficiently above the established natural variation of
- uranium in the alluwial aquifer (0.1 pCit to 16 pCi/l) to be a useful indicater 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 (.11 pgfl, the Missouri water quality standard. At present (1999) only three wells
marginally exceed this standard and it is projected that this level will likely be met within a
reagsonable period of time, based on decreases in nitroaromatic compound levels since
completion of bulk waste removal activities.

The groundwater momtoring 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 (Figurs 2-2) that-provide. specific information, The -
lines are as follows:
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¢ . The first and second lines of monitoring wells monitor the area of impact.. These
wells are sampled to establish trends in contaminant concentrations,

¢ The third line of wells monitors the alluvial materiais south of the slough. These
wells 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

« 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 in the
productive portions of the alluvial aquifer and to determine the occurrence of uranium
outside the range of natural variation.

2.2 Monitoring Locations

The network of wells to be monitored as part of this action was designed to provide for
long-term monitoring of groundwater. Some existing wells, with the addition of one new
monitoring well southwest of the area of impact {(MW-1050), will be utilized in this network.
Monitoring locations for the long~term monitoring program were selected to achleve the
following criteria;

s Monitor changes and establish trends in contaminant levels in the area of known
impact. '

» Monitor potential migration pathways from north of the slough to south of the slough.

s Provide water quality data from the productive pertions of the Missouri River aliuvial-
aquifer,

+ Moniter the geochemistry of the shallow aguifer 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 to obtain the
most representative data from the area of interest. The results of this comparison are presented
in Appendix A. The wells shown on Figure 2-2 cumpnse the long term groundwater monitoring
network.,

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
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.4 COMamiants ‘were present-in quatry. 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). Changes in‘the oxidation state could result
in mobilization of constituents that were previously precipitated under differing conditions. -
- Monitored parameters have bean selected to meet the following criteria: -

.- Parametersthat are primary contaminants in the quarry groundwater.

« 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-trinitrobenzene (TNB), 1,3-dinitrobenzene (DNB), 2,4,6-
trinitrotoluene (TNT), 24-d1n1tmtniuene (DNT), 2,6-DNT, and nitrobenzene). Geochemical
parameters that will be monitored are pH, Eh, sulfate, and iron (total, Fe¥, and Fe™).

2.4 Monitoring Frequencies

- Groundwater monitoring has been performed in the quarry area on a routine basis since
1986, Data over a 10-year period have been evaliated to determine the nature and extent of
contamination. The horizontal and vertical extent of groundwater contamination at the QROU
has remained nearly constant over the past 13 years of monitoring (1986 to present), although
- coneentrations have exhibited downward trends-since bulk waste removal. ‘Statistical analysis of
the data, performed on at least & biannual basts, indicated that contaminant levels do not exhibit
seasonal variability.

The criteria for development of the monitoring frequency are:
» Locations south of the slough will be sampled at a freguency that will account for the
groundwater travel times from the area of impact north of the slough to monitoring

locations south of the slough.

« Sampling will be sufficiently frequent to provide data for statistical analysis, as
outlined in this section.

Using conservative assumptions for hydraulic conductivity and groundwater gradients
between Lines 2 and 3, a semiannual sampling frequency will.account for the groundwater travel
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i ev-Hine from niorth of the slough to-immediately. south.of the slough. Calculations indicate a travel time

hetween these two areas is approximately 1 vear. Due to the lower gradients between Lines 3 and 4,
an annuzl sampling frequency can be used for the Line 4 monitoring locations {RMW-series
monitoring wells).

Monitoring north of the slough is being performed to accommodate the statistical analysis for
attainment of a target level, therefore, a more frequent sampling interval has. been selected for this

- . area.. Greundwater samples will be collected on.a quarterly basis from monitoring wells.in Lines 1

and 2.

Geochemical sampling will be performed at the same frequency as contaminant sampling
both north and south of the slough.

2.5 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); therefote, the interpretation .of the.data ﬁ'em-
-each area will be discussed separately.
2.3.1 Groundwater Monitoring North of the Slongh

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.AMethods. for
Evaluating the Atiainment of Clewmp Standards - Volume 2: Groundwater (Ref. 10) was used

- &% a guideline 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 area

- of impact are statistically {ess than the target level. - Wells in the area north of the slough (Lines 1

‘and 2, Section 2.1) will be assessed-as a group for the interpretation of the statistical results for
determining that the groundwater has attained the target level.

The attalnmt:nt 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 pCi1 for uranium and Q.11 pg/l for 2,4-DNT (see Section 2.1). Alse, data from each well
will be trended to 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 monitering activities be conciuded for this -
operable unit if it is determined that the levels north 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 monitering program if either of these parameters meets the necessary monitoring
criteria,
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2.5.2 Groundwater Monitoring South of the Slough

Data from south of the slough will be evaluated to ensure that the uranium levels at each
location remain-below- the target level of 30 pCi/l. -Data from each well-will.also be trended 4o
establish that the uranium levels in the groundwater south of the slc-ugh are. not im:rmasing If it
is determined that the target value has been exceeded or that increasing trends in uranium levels
are occurting, actions cutlined in Section 2.6 will be assessed. . n

. . Onice-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.

2.6 Contingency Actions
The monitoring and contingency aciion portions of the Well Field .Conﬁngmcy 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

- . -proceed based-on the desigir criteria established in the Contingency Plan. This plan also-outlines

-the preliminary planning and preparation that wilt be necessary to implement.the construction of
new wells in the existing well field or a partial or:full replacement well field if the. Contingency
Pilem requires implementation.

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

In the event it is determined that groundwater south of the slough no longer remaing
below the target level of 30 pCifl for uranium, notifications wil! be made to the Environmental
Protection Agency {Region WII), the Missouri Department of Natural Rescources, 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 iriclude:

+ Resampling of the locations in question and other potentiaily 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.
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» Installation of additional monitoring wells, if deemed appropriate and necessary.

+ Groundwater modeling to predict long-term impacts; if deemed appropriate -or
necessary.

; s A risk evaluation consistent with methods outlined under the Comprehensive
- : . Environmenial Response, Compensation, and Liability Act {CERCLA). - - - -

- . Tdemification.-of applicable or relevant and appropriate requirements {ARARs) -
s Determination of the need for groundwatar remediation.

« Implementation of contingencies,
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3. INSTITUTIONAL CONTROLS

Due to the presence of residual radiological contamination remaming in the quarry ares,
institutional controls have been incorpotated into the selected remedy for this operable vnit.

3.1 Affected Areas

Institutional controls will be evaluated for the groundwater -north .of the. slough and
evaluated for the soil in the quarry proper. Based on levels of residnal contamination, these areas

‘. :cannat be released.for unrestricted use; .institutional contrels 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 pCifl to less than 1 pCifl, and 2 4-dinitrotoluene (2,4-DNT) ranges

- fronr 050 pgA toless:than 0,03 ug/l.. Branium:levels south of the slough are within background:

ranges (0.1 pCifl to 16 pCif1). Since 1994 uraninm levels have not exceeded 10 pCifl, abhough
prior to this time historical - highs of 15.pCi/l were periodically observed in this area.
. -Nitrogromatic compounds have not.been detected in.groundwater. south of the slough.

Institutional contrels 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 iz scheduled to be implemented at the
-completion of the quarry reclamation project (see Seciion 6). -

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.

3.1.2 Quarry Proper
Soil sampling during the remedial investigation phase indicated the presence of elevated

radiclogical contamination in two areas in the quarry proper. These two areas, the northeast
corner arca and the ditch area near the transfer statior, could not be fully characterized during the
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. o remedial: investigation -to. determine..the extent. of contamination. 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 residuzl levels are within the EPA’s acceptable risk
‘range of 10" to 10 under a recreational scenario.

Removal of soils from three areas within the quarry:proper.will be performed. during
quarry restoration activities based on review of the existing characterization data and the results
. .of recent:characterization activities on the northeast slope.and.the ditch.area. .. Soil exceeding. the
subsurface cleanup criteria presented. in the Record of Decision for Remedial Action at. the

- Chemical Plant Areq (Ref.. 8} will be excavated from the ditch-area and the snake pit-area. The

surface cleanup criteria will be applied to soil in the northeast slope. Removal of these soils has
been included in the quarry restoration project because excavation to these levels would further
reduce the already low risk levels in the quarry proper, could reduce potential future disposal:
costs, and could facilitate release of the guarry as surplus property.

- 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
-gxposure to.residual contamination. when a decision 15 made whether to release-the. area or

- -establish:institutional controls-on the quarry proper.

3.1.3 Areas Outside the Quarry Proper

Radiclogical and chemical results frem the surface water and creek and slough sediment
samples indicate that under a recreational scenario the potential risk is within the FPA’s
acceptable risk range. Characterization results from soils cuiside the quarry proper also indicate
that under a recreational scenario, the potential risk-is within the acceptable risk range. These
areas will be evalzated to determing the necessity of restrictions for future use. Recent data and
land configuration will be used for this determination.

3.2 Implenaentation

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 1o limit access to property contaminated by residual radioactive material. For groundwater
notth of the sicugh this will consist of {imiting 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 institutional contrels plan.

DOEMOR/Z154B-TEF Rav. 0 20




© .. REMEDIAL BESIGH/REMEDIAL ACTIONMWORK FLAN FOR THE QUARRY RESIDUALOPERABLE-UNIT 011500

3.3 Types of Institutional Controls

Many types of institutional controls are avaiiabie. The most commonly used controls
include, but are not limited to, maintaining ownership, casements, deed notifications or
restrictions, .permits, zoning restrictions, or signage. Selection.of the :most reasonable-controb.gr
combinatien of controls will.be performed during-the development:of .an.institutional -controls

‘plan for this operable unit. -Evaluation of the instiutional: controls -will take .into-account
implementability, effectiveness, and cost. -These evalnations. 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) and to
further define the conditions controlling the fate and transport of uranium: These studies. are
planned for the following reasons: {1) the. presence of sigmficant 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 effectiveness and benefits of removing the uranium
from the groundwater north of the glough.

4.1 Interceptor Trench

Several configurations of an interceptor trench were evaluated in the Feasibility Study.
The most effective configuration was determined to be a trench located near the center of the

- yraniym .plume; - This configuration: could result in expedited removal of the highest uranium
© concentrations, Groundwater modeling nsing .analytical methods indicated .that this extraction

system had the potential to reduce the mass of uranium in groundwater north of the slough by

.. 8%-to0 10% over-a 2-year operating .period (Ref. 6).. .This removal would constitute a small

reduction of the total uranium contamination present  and would not provide a2 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. I 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 evaiuation regarding -
treatment of groundwater in this area will not be necessary and no further treatment and/or
testing will occur. If the performance of the trench exceeds the specified goals (> 10% of the
masgs of uranium removed within the area of influence of the trench within a 2-vear testing
period), the effectiveness or benefit of continued groundwater extraction will be reevaluated.

4.1.1 Design

The design criteria are summarized in the Dasign Criteria for Work Package 508,
Architect/Engineer Service VI, Task 6, Revision I (Ref 11) and supporting documents, Design
and construction documents are summarized in Work Package 515, Quarry Interceptor Trench
System.

DOE/QR21548-T87 Rev. 0 22




e e e o0 REMERDIAL DESIGHMREMED AL AGTEGN.W;DRK PLAN FOR THE QUARRY RESIDUA) QFERARIELNIT M A300

- Theinterceptor trench will. be .constructed to intersect a representative cross section of
alluwal material and will be optimally located to extract groundwater in areas with- hlgh uranium
contamination, -Specific criteria used for siting the interceptor trench are:

¢ . Bound the hydraulic. variations preseﬁt nonh-.ﬂf.the slough.
. Bound the contaminant vanation present north of the slough.
- = Extract-groundwater over the fuil 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 matertals. The trench will be sufficiently
wide to accommodate filter media and collection piping and pumps, with a mininmum width of

--12in. The orientation of the trench will be perpendicular to the general groundwater ﬂow
direction.

- The trench will extend to thie top of the bedrock with:sumps located at depressions in the

et s Pedrocktopodgraphy.  Thetrench willsbe-backfibed -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 frotn 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 continucus

. -pumping without dewatering of the alluvial.materials.. Tt ig-estimated that the pumping rate from

the trench will be approximately 10 gpm, based on caleuiations 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 -
g water treatment plant. Convevance piping to the plant will be double-walled and have a leak
5 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 piant.
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i w-The-trench-and . conveyance- system will.be. J:apable of year-round cperation, inchuding

.. in order-to’ sample the-aquifer. thickness extracted by the trench and to obtain the water level of -

REMEDML.DEEGNIF! EMEDIAL ACTION WORK PLAN FOR THE QUARRY RESIDUAL OPERABLE UNIT 119400

dunng flocd conditions (if possible). The design life of the trench and conveyance systerns 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. TLevels.of
.. -nitroaromatic compounds . will -also. be.- monitored.  Effluent . from the- trench, - groundwater

- samples, and measurement of the. static: water levels inthe vicinity of the trench will -be used to
assess the performance of the trench system. The scope and methodology for sampling during
the field study will be presented in the Sampling Plan for the Quarry Residuals Operable Unit
Interceptor Trench Ficld Study.

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 Weckly basis to evaiuate the drawdown in the

aquifer.

: Observation wells will be instatled in close proximity to the trench to monitor the-effects
. v -Of the trench- operation on the water quality .of the ailuvial .aquifer and groundwater flow
directions. Groundwater samples will be collected on & monthly basis from these wells.
Groundwater will also be sampled from the nearby monitoring wells. Static water. level
measurements will be taken on at least a monthly 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

" the unconfined shallow aquifer. The wells will be constructed using polyvinyl chioride (PVC)
materials. These wells will be constructed 10 accordance with 10 CSR 23, the Misscuri Well
Diriller's Law.

4.1.3 Daia Evaluvation

The system will be evaluated and monitored for up fo two years. Data will be collected from
the trench (i.¢., 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 irench versus predetermined
- performance goals.
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... .., »-Fhe interceptor treach is.expected.io.remove i::-nI:-,r a percentage of the vranium in the
grc-undwater after a specified cperational period. Thre efficiency of the system depends on three
factors:

» The initial mass of uranium present in the area of influence of the trench.
e. - The volume of groundwater extracted. - -
. The concentration of uranium in the effluent.

- The initial mass of uranium present in the -area north of the slough will be determined

: -prior to-initiation of the field study. - The-interceptor trench will not-have aty-influence-over-the

-~entire -area of the plume; ‘therefore,; only a percentage of the total mass of uranium will be
congidered to determine the effectiveness of its operation, The percentage of the plume under
the influence of the interceptor trench will be determine from the static water level measurements
obtained during the 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 ratic of
the cumulative mass of uranium removed to the initial total mass present will provide an
indication of the trench efficiency.. A curve of the cumulative mass of uranium removed versus
- -time.can be constructed. This curve may be used to extrapolate the amount of uranium that willk
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

- . expecied 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 will be removed over the 2-year aperational 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 completicn report.

At the completion of the operational 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:

. Curve of the cumulative mass of uranium removed.
» Curve of the cumulative volume of groundwater extracted.
. Static water leve!l data from cbservation wells and nearby monitoring wells.
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e oo - Summary of anglytical ‘data- for yranium and nitrearomatic compounds fmm the
- study area (both from the trench and nearby monitoring wells).

. Summary of the total mass of uranium remeved from the aquifer.
. Summary of the total volume of groundwater extracted from the aquifer: |
¢« - Conclusions regarding the performance of the interceptor trench system.

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

. 4.2 Hydrogeclogical Field Studies

- The determination to perform 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 i this
dred. ’

4.2.1 Geological Characterization

o - {geologic sampling -activities were -performed. in-accordance with: the- Hydrogeslogical

‘Characterization Sampling Plan in Support of the QROU Field Studies {Ref. 12). Field work
associated with this characterization: was completed in:February 1999. The objsctives of the
characterization were 1o

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

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

* Provide a detailed description of the Decorah Group beneath the fine- gramed
materials north of the slough.
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-Rgsults- and -conechisions . from .this. characterization are presented in the Completion

| Repﬂﬂ‘ for the Hydrogeological Field Smdtes in Suppori of the Quarry Restduals Operable Unit

(Ref. 13). General conclusions are:

» .. The occurrence of coarser-grained materials-increases with distance. from the quarry
bluff. Nearer the bluff, sands are noncontinuous and have sigrificant fines (silt-and
clay) content.

.-« . The thickness of the Pecorah Group ranges from 3.9 ft to 18.3 fi in the area north of
the slough.

e  Weathering and fracturing is more prevalent in the upper pertion (approximately 7 ft)
of the Decorah Group. The base of the Decorah Group and the underlying Plattin
Limestone is typically more competent,

.4 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

.- w. - s Hydrologic sampling activities.were performed in-accordance with the Hvdrogectogical

Characterization Sampling Plan in Support of the QROU Field Studies (Ref. 12). Field work
associated with this characterization was completed in February 1999 The -objectives of the
characterization were to;

e Determine the vartation in agquifer parameters due to the heterogeneity of the fine-
grained alluvium.

. Identifj 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. 13). General conclugions are:

» 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
conductivity of the aqu:fer materials ranges from 7 x 10™ cm/s for predominantly Glajf
‘materials to 9 x 107 cm/s for predamma:rti}r sand materials. This range of values is
consistent with previous testing in this area.
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- The .relatively -low. difference an values may be due to (1) the snoncontinuous
distribution of the coarser grained materials in the allovinm north of the slough or {2}
the presence of fine-grained materials (silt and clay) within the sand matrix.

. -« Results from the packer testing generally agreed with-resuits from previous.testing/in
. the Decorah Group. The npper portion (approximately 7 £.) of this unit was the.only
gection of bedrock that took water during testing ‘due to-the larger -degree of
weathering and fracturing that cccurred in the.area north.of the stough. -
4.2.3 Geochemical Characterization

The objectives of the geochemical characterization are to:

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

o Estimate distribution coefficients for differing locations and material types north of
the slough.

s Characterize the oxidation potential within the aquifer,

« . .- » Provide additional- supporting evidence to-identify the mechanisms; reduction-and/or
adsorption, attenuating uranium nerth of the slough

Soil and groundwater samples will be collected throughout the shallow aﬁuifer 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
uramuii.

Sorption is a generic term descrihing 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 aguifer matrix from groundwater is commonly quantified in
terms of a distribution coefficient {Kd}. Limited site-specific Xd data is available for locations
both north and scuth of the slough (Ref. 6). Additional sampling of soil and groundwater will be
performed in the fine-grained materlals north of the slough to establish the variability of Kds in
this area.

.The geochemical characteristics of uranium and the aquifer affect the extent of uraninm
contamination in groundwater. Removal of contaminants from groundwater via precipitation to
solid phases typically results from changes in geochemical conditions, which cause one or more
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-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 horizontal and. vertical .variations.. --Analysis. of .groundwater. for

. exidatior/reduction and Eh will be used in establishing the geochemical constraints of uranium
migration in this area. '
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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 the ditch area near the transfer station (Figure 5-1).
.. Removal of soils from these two areas, .as well as.one.additional-area svithin the quarry-proper,
wilt be performed during quarry restoration activities ‘based -on a- review of the existing
characterization data and the results of recent characterization activities. Removal .of these soils
has been included in.the quarry restoration project because of the further reduction in the already
.- low risk levels.in the quarry proper, availability of the on-site cell. for disposal, amd the potential

- to-release the property as surplus. ' : '

The Record of Decision (Ref. 1) owtlines performance of a risk assessment to determine
whether to excavate restdually contaminated soils from the ditch area and the northeast slope
area. Additional data obtained from the characterization of these two areas would be used in the
calculations. If, based on the additional data, the risk from scil in the quarry proper exceeds the
acceptable levels {1 x 10% t0 1 x 10™; soil from these two areas would be removed. Cleanup
criteria for radiomuclides: presented in the Record of Decision for Remedial Action at the
Chemical Plemt Area of the Weldon Spring Site (Ref. 8) would be applied (Table 5-1).

-Table 5-1 Cleanup Criletia for Selectedt Radionuclides

Radionuclide Surface Critetia Subsurface Criteria™
Ra-226 " 6.2 pCilg 18.2 pCify
Re-228 7 8.2 pCifg 18.2 pCifg
Th-230 _ - 6.2 pCilg 16.2 pCifg
U-238 30 pCifg 120 pCifg
Zource; Ref &

NOTE: 1 ‘alues apply to contamination within the uppar & in,
2 Values apply t contamination helow & in,
3 At locations where both Ra-2268 and Re-?28 area pragent, tha criterion spphes to the sum of the
concantrations,

Remediation of the northeast slope area and the ditch area is not required based cn the
‘requirements outlined in the Record of Decision (Ref 1). Review of the data does not indicate
an increase in the risk levels within the quarry proper due to the inclusion of the additional data
into the risk calculations. However, since removal of contaminated material will be performed
during the early stages of quarry restoration, removal of these soils has been included in the
restoration project because:
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o - Removal could provide a reduction in the already low risk levels in the quarry proper,

o Removal could reduce potential future disposal costs, if the soil in the northeast slope
ar¢s would require removal at a later date.

+ Removal could facilitate the release of the quarry proper as surplus.property.

5.1 Naiure and Extent of Coniamination

5.1.1 Northeast Slope Area

The northeast slope area was partially remediated during the last phases of bulk waste
removal, but due to limitations of the equipment, some argas were not accessible for
- gontaminated 301l removal. Prior to remediation, characterization indicated the nertheast slope
contained small isolated pockets of concentration radium- and thorium-rich matenal interspersed
within the disturbed native soil. The remains of a buried drum containing radium wastes were
discovered near this area and were removed. Elevated exposure readings using direct reading
survey .instruments and thoton monitoring indicate that additional contamination is likely
present,

-~ - Charactenization -activities for the remedial investigation indicated the presence of soil
exhibiting elevated Ra-226, Ra-228 and Th-230 levels in the northeast corner {Table 5-2).
Approximately 2,131 cu yd of soil was excavated from this area based cn these results.
. .Subsequent sampling in the area. of excavation indicated that -elevated levels of radmm and-
- thorium are still present in some parts of the northeast slope (Table 5-3).

: Table 52 Summary of Remedial Investigation Sampiing Results from the Northeast Slope

Radiclogical Parameters {pCifg)
Sample ID Elsvation Northing Easting Ra-228 Ra-228 Th-230
1951 — 1028948, 23 748454 08 16.29 1.65 34 .90
195402 — 1028821 22 48476508 2.85 482 2G.30
185103 532.91 1028908.50 484756 38 812 2093 336.0
19510501 — 1025886.20 74848503 087 0.94 16,20
195105-02 0.78 0.84 16.40
195105-03 Q.82 0.83 13.80
1981056-04 _ Q.77 Q.88 15.70
195106 536.88 1028600.80 | 74B4E7.36 1.22 1.27 18,50
195407 540.74 1028933.82 748486449 3.28 5.1%8 42 40
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Radiciogical Paramsters {pCiy)

Sample 1B Elevation Morthing Eastihg Ra-226 Ra-226 Th-230
19510801 533,91 102895501 | 74846112 380 1.38 21.00
16510802 1.12 .95 5. 20
18510803 0.83 120 16.10_
165109 547,49 102805511 | 74B456.32 1.21 1.19 15.60
185110 4671 1028083525 | 74840824 156 FRT 17.00
185111 — 102890062 | 748458 84 113 128 17.80
195112 — 10286882 42 | 73845413 110 1.08 - 16.50
185113 -— . | 1028880.33 | 748502.45 10 150 1B.70
165114 = 102881132 | 74840736 -] ~ 0.40% 147 17.50
185115 E55 46 1028638.02 | 748504.93 1.16 1,26 KA
185116 55054 1028064 13 | 74847025 487 L 25.00
185117-01 54658 102804503 | 74840233 1.65 342 23.00
195117-02 3470 121.0 2100
19511703 §8.30 327 8 g62650
10571704 163.40 £21 1 6850
19512101 556 .51 102889612 | 748456.96 582 2440 4570
10512102 7.2 1031 2080
18512103 30.46 G517 2170
18512104 229 1.58 18,30

- - -+ Table 53 SBummary of Post-Excavation-Sampling Resuits from the Northeast Slopa

Radlojogical Parameters (pClig)
Sample 1D Elmvatlon " Nerthing Easting Ra-228 - Ra-Z228 - Th-230- - | -
186504 532.94 1028540, 18 748494 B8 1.28 <145 284 -
196505 83245 1028620.18 748495.69 12.7 17.0 125
186006 53281 | 102861982 T48496.58 .46 1.25 NA
{96907 534.33 102863653 74R4V6V5- 1 © 237 1.51 A
196804 533.42 1028029.47 F4B47G.18 3.84 2.58 BA
1596008 8532.70 1028621.47 TAB482.14 3.03 .82 hA
1989111 £32.23 1028913.48 T48482.23 217 2.6 NA -
10691 1 £31.87 1028905.13 TAB4RS 25 347 1.55 KA
196012 £31.84 1028910.23 748478.53 21.2 4.7 48,7
186914 532.88 1028636.24 | V4844522 83.3 141 1850
188215 532.35 1028915.08 | T48478.041 5.68 6.88 NA

A Mot analyzed

The northeast slope area was sampled to support quarny restoration design, (Figure 5-2),
Sampling was develop and implemented to fulfiil the following objectives:
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<. w2 -Delineate the vertical and-horizontal extent.of Ra-226, Ra-228, Th-230 contamination
the northeast slope area.

+ Provide sufficient data to design excavation limits for contaminated soil removal as
discussed in the Record of Decision (Ref. 1). :

: The sampling requirements and analysis necessary to. delineate the lateral and. vertical -
.- extent of radiological scils contamination are provided in. the Sampling Llan for Radidlagical
- Characterization:of the Northeast Corner of the Quearry Proper (Ref. 14} A-closure report;-the
- Completion Report for Radiclogical Characterization of the Northeast Corner ot the Weldon

Spring Cuarry, will be prepared and will discuss the field efforts and results of this sampling.

Results of this sampling were:
» None of the locations exceeded the surface criteria of 6.2 pCi/g for Ra-226.
*» Five of the locations exceeded the surface criteria of 6.2 pCifg for Ra-228.

*  Seven locations exceeded the surface criteria of 6.2 pCifg for combined Ra-226-and
Ra-228. '

o Ningof the locationsexceeded:the surface criteria of 6.2 pCifg for Th-230.
» None of the locations exceeded the surface criteria of 30 pCifg for U-238.

- -w-*Locations that exceed the subsurface criteria for Ra-226-or-combined Ra-226 and Ra-228-
also exceed the criteria for Th-230.

5.1.2 Diitch Area Near the Transfer Station

A small area of residual contamination is present in a ditch near the entrance of the
quarry proper (Figure 5-1). Results from previous characterization, and a more focused
sampling effort, indicate elevated levels of Ra-226 and Th-230. These soils will be removed
during quarry restoration.

Four samples (Figure 5-3) collected from this area during the remedial investigation
indicated surface contamination for Ra-226, Ra-228, Th-228, Th-230, Th-232, U-234, U-235,
and U-238. Location 816 was sampled to a depth of 3 fi. The remaining three locations were
surface samples (0 in. to 6 in.). The range of values for this area is summarized in Table 5-4.
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: - Table 5-4 Ranges for Radlological Data from the Ritch Arpa

PARAMETER . MINIMUM {pClig) MAXIMUM (pCilg)
Ra-226 0.30 28.7
Ra 228 . 0186 4.2
Th-228 0.46 241
Th-230 188 586
Th-232 045 252
U-234 328 _ 342
U-2a5 . 0,07 - 14
U-238 a2 . TS

In support of quarry restoration design, the arez from the clarifier to Location 820 was
sampled (Figure 5-3). Sampling was developed and implemented to fulfill the following
objectives:

+ Delineate the horizontal and vertical extent of radiclogical contamination in the ditch
area soil. '

« Provide sufficient data to design excavation limits for contaminated soil removal
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 at the Weldon Spring Quarry (Ref. 15). A closure report,

--Completion Report for Radiological Characterization of the Ditch Area at the Weldon Spring
Cuarry (Ref. 16} has been prepared and discusses the field efforts and results of this sampling,
The results of the sampling were:

¢ One location exceeded the subsurface critenia of 16.2 pCifg for Ra-226.

+ Three locations exceeded the subsurface criteria of 16 2 pCifg for combined Ra-226
and Ra-228.

o Twenty-six locations exceeded the subsurface criteria of 16.2 pCi/g for Th-230:

» Locations that exceeded the subsurface criteria for Ra-226 and combined Ra-226 and
Ra-228 also exceeded the criteria for Th-230.

..« None of the locations exceeded the subsurface criteria of 120.pCi/g for U-238.
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5.1.3 Snake Pit Area

A small area of residual contamination is also present in-the northwestern portion of the
quarry proper {snake pit area) (Figure 5-1). Results from the remedial investigation sampling
. effort indicated elevated levels of Th-230, Sixteen locations (Figure 5-4) that were sampled
from this area during the remedial investigation indicated surface. contamination for Ra-226_and
Th-230 (Table 5-5).

Table 5-5 Summary of Radiological Data from the Snake Pit Area

_ ﬁndinlnginal FParameters [pCifg)
Sampie D Elevation Narthing Easting Ra-226 Ra-228 Th-230 U-238°
195380 405.08 1028954.7 | 7477526 255 0.85 1.5 (.88
COMP
1953564 492 72 10288825 | 7477717 21 0.30 3.5 0.55
COMP? ]
195365- 403,46 1028958.7 | 7477624 1.81 4.8 2.92 . 055
COMP? . _
195370- 466.14 10289555 1 7477874 1.98 075 0.56 0.58
compP*
195371 485,38 1028853.4 { 7477974 2,55 1.6 1.58 208
COMP®
195374~ - 48534 102894354 | 7477942 229 0.7 214 .52
COMP®
1835811 —' 1028877.0 | 747767.0 4.91 1.41 47.4 282
195812 — 102R8688.1 | 7477825 1.12 1.34 11.1 2.51
195813 -— 1028130 | 747792.4 0.53 1.45 217 4.72
195814 -— 1028624.8 | .- 7478025 1.05 0.45 57.5 5.58
195815 — 1028837.3 | 7478218 0.44 0.41 12.2 1.78
Mote: 1. - Composite of 195380, 4953681, 195362, and 195363
2 Compaosite of 195384-01-through 19538004
3 Composite of 195365, 155266, and 195267
4 Composite of 195370-01 through 195370-04
5 Composite of 185368, 155360, end 195371
& Composite of 195372, 185373, and 195374
7 Elevation not surveyed at time of sampling

In support of quamry restoration design, a section of the snake pit area will be sampled
(Figure 5-4). The sampling requirements and necessary analyses will be provided in the
Sampling Plan for Radiclogical Characterization of the Snake Pit Area of the Weldon Spring
Quarry. A closure report, the Completion Report for Radiological Characterization of the Snake
Pit Area af the Weldon Spring Ouarry will be prepared and will discuss the field efforts and
- results of this sampling. . Sampling will be performed to fulfill the following objectives:
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b -y s JDelineate the horizontal and vertical extent of radiological contamination in soil

+ Provide sufficient data to design excavation limits for contaminated soil removal based
on subsurface criteria levels presented in the Record of Decision for Remedial Action ot
the Chemical Plant Area (Ref B). '

5.2 Excavation Activities

. . . Excavation limits for the;three. areas will be.developed and documented in Work Package

S13A; Quarry Restoration Contaminated Materials Removal. Excavation limits for the ditch
area and the snake pit area will be based on subsurface criteria and limits for the northeast slope
area will be based on surface criteria. Subsurface criteria have been selected for the ditch arga
and the snake pit area because these areas will be backfilled with more than 2 £ of fill material at
the completion of restoration activittes. Surface criteria have been selected for the northeast
slope area because of the greater potential for erosion in this area after the completion of
restoration activities which could potentially cause these soils to be exposed.

5.3 Data Evaluation

Post-excavation evaluations will be performed afier removal of the soil to the engineered
excavation limits to verify attainment of design goals. This evaluation will consist of sampling
- of the remaining soil surface: - Surface seil samples (C.in. to & in.) will be collected at 30-f
intervals along the sidewalls of the excavation and on a 30-ft by 30-ft grid on the floor of the
excavation, if soil is present. In the ditch area and the northeast-slope ares, data indicate that
excavation will extend to the top of the bedrock in most areas. Samples will be-analyzed for Ra-
.226,-Ra-228, Th-230, and TJ-238 to determine the levels that. will remain- after removal -of
. impacted soils. '

"~ Removal of the impacted-scils will be considered complete if all data obtained from the
excavation are less than the appropriate criteria level (surface .or subsurface). TIf a location

exceeds the criteria levels, the location will be excavated and new samples will be obtained for
reevaluation.
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6. QUARRY RECLAMATION

The quarry ares 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-513A, Cwarry Restoration Contaminated Materials . Removal, WP-513B, Quaﬂ'y
Restoration Backfill, and WP-529, . Ouarry Intercepior Trench System Reclamation, -

6.1 Work Package 3134 - Quarry Rastoration ’Cnuta minated Materials Removal

This project includes the removal of contaminated structures and materials associated
with bulk waste removal activities and residualty contaminaied soil from the ditch area, the
northeast slope area, and the snake pit arga (Section 5). Minimal soil excavation and placement
wiil be performed, and it will consist primarily of backfilling contaminated soil excavations and
- instailation of an access ramp to the upper bench of the quarry to facilitate removal of seil from
the northeast siope area.

- #.1.1 Removal of Contaminated Structu:_'es Associated with Bulk Waste Removal

- Asg part of this project, contaminated structures and materials in the quarry area are to be
dismantled and/or demolished.. Major items included are:

Transfer station and support building.

Above ground storage tank support slab, dispenser slabs, and associated ptplng
-‘Contaminated piping and associated potentially contaminated soils.
Clarifier and concrete pad.

Contaminated asphalt pavement.

Traiter 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 plant via the
quarry haul road for disposal in the on-site disposal cell. Marterials will be transported in direct-
han! trucks,

6.1.2 Excavation of Potentially Contaminated Soils
A 1-ft envelope of soil will be removed from betow and arcund the sides of contaminated

underground piping during the excavation of pipelines. The following piping is consider
contaminated:
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v omvaocows XPiping beweers the quarry pond and the equalization basin.

» Piping between the shower trailers and the decontamination pad sump.

= Piping between the fuel station above ground storage tanks and the fuel dispensers.
» Piping between the transfer station and the quarry pond.

Under best management practices, the areas will .be. scanned during the excavation
activities, Locations exceeding 1.5 time background as- measured with an Nal (2X2) meter will
--be evaluated for.additional excavation. :It-is-assumed that if laakage ﬂmurred, hoth: rasd:lc-ioglc:al
. and ehemical contamination would be colocated. -

Characterization data from beneath the decontamination pad slab, adjacent to the
decontamination pad sump and beneath the above-ground fuel storage tank slab and associated
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, mickel, .seleniym, nitroaromatic compounds, polycyclic aromatic hydrocarbons
(PAHs), and polychlorinated biphenyls (PCBs). Samples from beneath the fizel station were
sampled for benzene, toluene, ethylbenzene, and xylenes (BTEX) and total petroleum
hydrocarbons (TPH). S0il is not present beneath the transfer station, therefore, 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 Compietion Report for the
Engineering Characterization of the Quarry Siaging Area (Ref. 19).

6.1.3 Excavation of Residually Contaminated Soil

Residually contaminated soil will be excavated from the ditch area, the northeast slope
area, and the snake pit area in the quarry proper. A discussion regarding the- excavaxmn of thesa:
areas is presented in Sections 5, Quarry Proper Soils,

6,1.4 Construction of Access Ramp to Northeast Slope Area

Construction of an access ramp to the northeast slopé area will be necessary to perform
the removal of the residually contaminated soil. Borrow materials for the construction of the
ramp will be obtained from the north and south slopes at the entrance of the quarry proper.
Materials in the ramp will meet the specifications outlined in Section 6.2.1.

Several large aperture fractures are present on the floor and benches of the quarry floor
beneath the footprint of the access ramp. These fractures will be filled to reduce the possibility
of soil piping and ultimately settlement of the final graded soil surface. Lower permeabitity clay
_'materials and grout will be used to backfill fractures. Some large vertical fractures are present in
the north highwall that will require treatment to reduce scil piping and settlement. These
fractures will be filled with shotcrete.
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st 2 WWork Package 5138 - Quaryy. Restoration Backfill

Fifind - 2o

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. :

¢.2.1 Backfilling of the Quarry Proper

The quarry proper-will be restored through backfilling with soil to meet the following
criteria;
Minimize long-term physical hazards associated with the quarry high walls.
Fliminate 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
highwalls range from 440 f. to 552 ft. above mean sea level Backfilling the quarry with any
amount of soll will reduce fall hazards associated with this area.

- CAnevaluation 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 fimestone, which is
- ‘mogderately 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 cbservations 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 rocktall areas, primarily during construction activities.

Backfill will be selected and placed in a manner to:

Minimize settling.

Minimize the flow of groundwater through the guarry proper.
Minimize infiltration of precipitation,

Promote sheet-flow of surface mnoff 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.
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permeability material will be placed to an elevation of 468 ft 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 & thick, will be placéd over the
‘backfill material too minimize infiltration of precipitation -and promote-sheet flow. Six inches of
topsoil will be placed over the cap to allow for vegetative prowth. -

: Borrow materials for backfilling of the quarry proper will be obtained from the Missoun
- River floodplain,-southwest of the quarry. (Figure 6-1). A contingency area {Figure 6-2} has-been
~selected for use if the primary area cannot-be compietely developed due to wet conditions or
flooding in the well field. Suitable lower permeability materials are soils thai classify as CL and
CH i 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 filt
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 settlement
. wof the-final graded soil surface. .Loswer permeability clay matetials and grout will be used to backfill
fractures. . Some large vertical fractures are present in the north highwall that will require treatment
to reduce soil piping and settlement. These fractures will be filled with shoterete.

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 backf{ill surface and to promote the growth of natural vegetation.
6.2.2 Removal of Uncontaminated Facilities Assaciated 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:

. Pavement (asphalt and concrete} (uncontaminated),
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wneen e - 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

== e Development . of -an-off-site borrow. area 1s- necessany-to complete-the resteration-ofthe
- -quarry proper. -The primary borrow source will belocated- in the Missour River -floodplain
(Figure 5-1). An approxamately 25 acre 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 6-2). This borrow area is approximately 3 acres and will be
developed only if the primary source cannot be fully utilized due to flooding or extremely wet
conditions in the well field. Borrow area oparations, 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
Refiduals Operable Unit, are conducted in a manner that integrates the values of the National
Environmental Policy Act (NEPA} and Comprehensive Emvironmental- Restoration,

. Compensation, and. Liability Act (CERCLAY :procedural and documentational réquitements.

- Under the integrated approach followed by the TU.S. Department of Energy {DOE) for this site,
the CERCLA pracess is supplemented, as apprepriate, to incorporate NEPA values. A key
tlement of the integrated CERCLA/NEPA process is the determination -of the level of

- -environmental analysis appropriate under NEPA. This determination is a function of niany

factors, incluoding the complexity of the selected action, the- likelihood for significant
. environmental impacts, and the potential for considerable public interest. '

In support of borrow area develepment activities, environmental evaluations pértaining to
the foliowing were condacted.

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

6.2.3.1 Cultural Resource and Historical Site Surveys

The quarry is located near the Missouri River in an area that contains a high density of
archacciogical 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.,

DOE/GRI21548-787 Rev. O 43



. REMEDIAL DESISNREMEDIAL ACTIOHNWORK PLAN FOR THE QUARRY RESIDUAL OPERABLE-LUMIT

W1EI00

~-farmeteads.and cemeteries), as.awelkas World War.l-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 reconnaissanee -

--of the Little Femme Osage/River Hills area and intensive Phase 1 surveys-of the quarry proper,

quatry 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 uf' which may be cnnmdered

. . eligible:for the Wational Register of Historic Places (see Table 6-1).- .

Table &-1 Summary of Cultural Resources in the Vicinity of the Weldon Spring Quarry
SITE NUMBER SITE TYPE NRHP ELIGIBILITY "~ NOTES

238CH Funerary Potentially eligible Awoid or test
235080 Village/Campsite Eligible -Avoid or mitigate
2350851 Village Eliglbte Avoid or mitigate
235083 Campsite Eligible Avold or mitigate
235580 Campsite ot eligible Lack of integrity
235592 Campsits Unknown Avoid or test
235093 Lithic scatter/Farmstead ___lnknewn Awoid or test
235005 Village/Campsite Fotentially ellgible Avoid or test
2380100 Bong Scatter Lnknown Awoid ar fest
2380143 Bone Scalter ____knknown Mot observed
2350172 Campsite Fotentially eliglble Awoid ortest
2ABC173 Campsite Potentially etigible Avoid ortest
235C174 Campsite Potentially. eligible Avoid ortest
235C176 ____Campsite Potentially eligible Avoid or test
ZABCATT Campsite/Farmstead Potentlally eligibla Awoid or {est
238C178 Campsita Mot sligible Lack of intagrity
235C183 Lithic scatter Unknown Avoid or test
238C188 Lithic scatter Unknown Avoid or test
238C708 Campsite Mot eliglble Lack of integrity
2380708 Campsite Mot eligible Lack of integrity
238073 Campsite Fotentially eligible Aveoid or test
ZI8CTS Campsite Fotentially eligible Avoid or test
23BCT55 _ Campsite Fotentially eligible Aovoid or test
238CTH6 Famstead/Guard-post Fotentially ellglble Awoid or test

Refs. 20 21, 22 and 23,

A Phase I archaéological survey (Ref. 24) was performed in the well field area in April
and May 1999. The survey consisied 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. 24),

A Phase I archaeological survey (Ref. 25) was performed in the 5500 drainage area

. between April and August 1999 The survey consisted of pedestrian reconnaissance and a serigs

of shovel probe tests. One previously unrecorded archaeological site was encountered and one

DOE/QR 548-TET Ray, O 49




S

¢ ., REMEMAL DESIGN/REMEDIAL ACTION WORK FLAK FOR THE QUARRY RESIDUAL-DEERABLE UNIT oha00

oot prevignshueecorded. site-was relogatad .and..evaluated.  The contingency borrow. area takes into

account the boundaries of these two sites and provides for a:buffer area to protect them from
inadvertent- damage. The survey concludes that the borrow area should receive archaeclogical
clearance as long as aveidance and profective measures are maintained.

6.2.3.2 Floodplain Assessments and Wetland Delincation

. Floodplainfwetland -assessments. ¢valuate the potential - impacts to floodplains. and
«wetlands. from. proposed.-activities. - These. assessments -are- -prepaced-.in- accordance -with -
Executive Order 11988, Floadplain Management, and Executive Order. 11990, Frofection of
Wetlands, and with DOE guidance and pelicy (10 CFR 1022) for compliance with these
executive orders.

Wetland delineation has been performed along the Femme Osage Creek, the Little
Femme Oszage Creek, and the Fermme Osage Slough in accordance with the U.S. Army Corp of
Engineers-guidelines. 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.5. Army Corp of Engineers under Section 404 of the Clean

- -Water -Act: - These arsas have been identified as wetlands on the U.S. Fish and Wildlife Service

National Wetland Inventory.iap.-. Table -6-2:summarizes ‘the determination for areas in ‘the
vicinity of the quarry. '

Table 6-2 - Weatland Determinations in the Vicinity of the Weldon Spring Quarry

AREA DESCRIPTION

Femme Csage Siough Cpen waters associated with the slough are classified in the National

: : Watlands Inventoty as unconsolidated bottom, lower perennial riverine
wetlands, or permanently flooded wettands, Potentlal jurizdictional wetlands
are located at the end of the northwest arm, where hydrophylic vegetation
« o fubocours-along the banks of a shallew expansion.of the slough, Junsdictional
wetland detemnination vould require evaluation for hydric soils. Hydrophytic
_ vegetation alse oceurs along the south bank of the slough (Ref. 3).
Littlea Femmme Osage Creek | The creek is identified in the Mational Wetland Inventory as a lower
perennial riverine wetland with an intermittently exposed, unconsolldated
battam. Tempararily flooded palustrine ferested wetlands occur sporadically
along portions of the creek. South of tha Kay Trail, a portion of the creek is
idantifled as a temporarily ingdsd, palustrine forested wetland and scrub-
_ shrub wetland {Ref. 3).
Femme Osage Creek The creek is classified in the National Wetland [nventory as a lower
parannial riverine wetland with a permanently flooded unconsolidated
bottom. A narrow band along the right side of the channel is identiflad as 3
tempaorarily flooded palustring emergent watland (Ref, 3},

Area between the Katy Trail ] The area is identified in the Mational Wetland nventory a5 a forested, broad-
and the Femme Osage leavad deciducus, paiustring wetland that is temporarily flooded, This area
Slaugh daas not exhibit Indicators of wetland hydrolagy or hydrie soils and thereforg

it net considered a jurisdictional wetland {Ref 281

 DOL/OR/21548-767 Rev. 0 50



e et - REMEDIAL DESHGM/REMEDIAL ACTION WERKC-PLAN FﬁR THE QUARRY REBIDUﬂLx@PERABLEUNI'I'. 11900

. e <Table B-2 Wetand Determinations.in the Micinity. of the: Weldon Spring Quarry (Continued)

AREA PESCRIPTION
Former Vicinky Property 8 | A small jurisdictional wetland (025 ecres) iz present In the notheast corner
of the area. This wetland is dassified as 2 forested, broad-laaved,
deciducus, palusirine watland that is seasonally flooded {Ref. 28).

- Wetland surveys were conducted during the spring-and summer of 1999 ic determine.if
wetlands were present in-or near_the.proposed borrow area.and haul.routes. These:surveys. ane-
described in the Floodplain/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 Water Act. The following wetlands (Figure 6-3) were identified within
or near the proposed primary borrow area:

s A 1.7-acre jurisdictional wetland (palustrine forested, broad-leaved deciduous,
temporarily flooded) is located in the southeast portion of the primary borrow arez.
This wetland is included in a larger area zlong the margin of the slough. '

* A 3-acre jurisdictional wetland (palustrine forested, broad-leaved deciduous wethmd

that is temporarily to seasonally flooded) lies above the bank of the Femme Osage

- Creek.to the west of the borrow ares,-and is separated from the borrow. area. by a
levee.

* 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 sloughi is considered a waters of the United States and is protected under
Section 404 of the Clear Warer Act.

¢ A 1.2-acre wetland ares (palusiring emergent wetland and palustrine unconsclidated
bottom wetland) is located adjacent to the slough northeast of the Borrow Area.

+ Portions of the area between the proposed borrow area and the slough are identified
as forested, broad-leaved deciduocus, 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. '
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y - The contingsaey borow area.in.the 5500 drainage contains one wetland and portions of
three addltmna] wetlands. Several other wetlands are located in the vicinity of this botrow area.
These areas {(Figure 6-4) are:

A 0.46-acre of a jurisdictional wetland (palustrme persistent. emergent wetland that 5

‘temporarily tc seasonally flooded) has been identified in the borrow area.

-Approximately 0.21-acres -of a.0.92-acre-jurisdictional -wetland. {palustrine pessistent
:emergent wetland that is: temporarity to seasonally flooded) lies within the: southermn

potion of this borrow area and the haul route,

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

Approximately 500 sq ft of a 7T00-sq ft jurisdictional wetland (palustrine persistent
emergent wetland that is temporarily flooded) lies within the western side of the
borrow area and the haul route.

- A 0.10-gcre narrow intermittent riverine wetland is located approximately 20 ft north

of the borrow area.

A 130 sq ft 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.

A 0.2-acre jurisdictional wetland (palustrine .persistent. emergent wetland that is

-temporarily:to mscnally flooded) is located approximately. 23. & 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
appmmmately 451 fi to 462 fi above mean sea tevel (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. Charles 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 §t. Charles County well ficld (Ref 28)
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- 6:2:3,3 Fhreatened and Endangered Species Surveys

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 hatrier, 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 threatmed or englangered species. currently
emst at or near the quarry (Ref, 28).

- The only. State or Federal 1mted species observed durmg the surveys within the area of the
Dperablc 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 Missour 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 Enterceptor Trench System Reclamation

ey, mterceptor trench system reclamation includes demolition of the treatment plant
and associated facilities, removal. .of the .interceptor trench system, and possible removal . of
- potentially cortaminated residual soils in the quarry staging area. The reclamation of the quatry
. .area will unclude. the final. grading- of.the. area. to.near-natural-conditions..and installation - of
- surface water control measures.

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 guarry water treatment plant building and all piping and equipment relatﬁd t0
the treatment plant (contaminated and uncontaminated).

. The equalization basin and all related piping and equipment (contaminated),
» Effluent ponds and all related piping and equipment {uncontaminated).

»  Pump station and all related piping and equipment (uncomaminated).

* Quarry water treatment plant effluent pipeline (uncontaminated).

+ +  Decontamination pad sump and all related piping (contaminated}.
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Pavement (asphaltand.mnmﬁe}{umntaminmed).

Decontamination pad concrete slab {uncontamnated).

Aboveground and underground utilities,
. Fencing.

. - Uncontaminated: materials-and equipment -are fo:be-removed-from the quarry area-and
'dlspr:&sed 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.

$#.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:

. Removal of sumps and associated equipment {contaminated).
. Removal of all underground- piping (contaminated). -
- Rermoval of all aboveground and undergmund utilitiey (uncc:-ntmmnated)

Materials within the interceptor trench (sumps, utilities, pumps, etc.} will be removed. The
granular backfill wil! be left in-place. Encontaminated 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 radiologically contaminated
materials,

0.3.3 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-fi envelope of soil will also be
excavated from the bottorn and sides of all comtaminated concrete. The following itemns are
considered contaminated:

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.

Concrete floor of the treatment plant process area.

"« u & »
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wow s ecrbinderdbest-management practices,.the.arcas 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 scils beneath and adjacent to the equalizaticn basin will- be
performed as outlined in the Engineering Characterization. Sampling Plan for the Quaryy
Staging Area (Ref. 18). Samples will be analyzed for. Ra-226, Ra-228, Th-230, Th-232, U-238,

- -atsenic,: lead, - nickel, - selenium;: :nitroaromatic .compounds; - polyeyclic.arematic-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 treatrent
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 Creck. 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):

Contamunated matenals removal,

Quarry restoration.

Interceptor trench construction.

Enterceptor trench reclamation.

Quarry water treatment plant dismantlement,

Well ingtaliation and abandonment in support of long-term monitoring.

At the Welden Spring Site Remedial Action Project (WSSEAP), construction tasks are
summarized and implemented as work packages. Work packages contain all the specifications,
constriction drawings, and quality control guidance for the implementation of each project. A
safe work plan, bonding, insurance, substance abuse program, subcontractor guality
assurance/guality control program, work sequencing forecast, and schedule are raquired a8 initial
submittals to the Project Management-Contrastor (PMC) before the subcontractor 18 given notice
to proceed with the worl.

‘The following sections generally: discuss the construction activities required for each of
- these-adtions. - ‘A sunmmary- 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-313A — Quarry Restoration Canrmﬂimrgd Mederials Removal
. WP-513B - Quarry Restoration Backfill
WP-529 - Ouarry Intercepior Trench System Reclamation

7.1.1 Quarry Restoration Contaminated Materials Re moval

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

+ Construction of an access ramp to the northeast slope area.
« Excavation of contaminated soil from the ditch area.
+ Excavation of contaminated soil from the northeast slope area.
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- Bacavation-of cantaminated soil froms the snake pit area.
Removal of contaminated asphalt. '
Removal of contaminated piping and associated soils.
Excavation, placement, and compaction of backfiil materiais to specified grades.
Filling of specified fractures with low permeability scil, grout, or.shotcrete.
Installation of temporary surface water control measures.

The following is a list of specifications for Work Pa::kage S13A, - Quarry Resramnon

01010
01025
01300
11420
(1503
1560
1570
01736
02005
02035

(2200
02270
02485
03660

- Ceontaminoated-Materials Removal-

Summary of Work

Measurement and Payment
Submittals

Hold and Witness Points
Temporary Facilities

Emission Controls

Traffic Regulations

Haul Road Operations

Surveying Services

Facility Dismantlement/Demelition, -Soil Removal and
Transportation

Earthwark

Erosion Contiol

Seeding

Quarry Highwail/Floor Stabilization

7.1.2 Quarry Restoration Backfill

Construction activities associated backfilling the quarty 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.

Fiiling 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,
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- . ... The following is-a list. of specifications for. Work Package 513B, Quarry Restoration
Backfill: C

01010 Summary of Work

(1025 Measurement and Payment

01300 Submittals

01420 Held and Witness Points

01503 Temporary Facilities

Q1510 Temporary Utilities

01560 Emission Controls

01570 Traffic Regulations

01736 Hanl Road Operations

02005 Surveying Services

02055 Facility Dismantlement/Demolition, Soif Removal and
Transportation '

02200 Barthwork

02270 Erogion Control

02485 Seeding

03660 Quarry Highwall / Floor Stabilization

15220 Piping

. 2.L.3 Quarry Interceptor Trench Systers Reclamation -

Construction activities associated with the reclamation of the quarry interceptor trench -
tncludes demolition of the guarmy 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 remowal of the water treatment building.

. Remcval of pumps, piping, and structures associated with the pilot-scale

interceptor trench.
. Demolition and removal of the decontamination pad.
. Excavation and transport of contaminated soils and materials, if necessary,
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- Plugging of the guarry watef-.treaunent plant effiuent pipélina.
Demolition and removal of the effluent pipeline outfall structure.
Removal of asphalt and concrets pavement.

P.emoval of fencing.

- -Excavation and transport. of borrow.materials to the guamy proper to attain. final

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

Installation of permanent surface water contrel measures.

The following is a lisi of specifications for Work Package 529, Quarry Interceptor

Trench System Reclamation,
0L010 Summary of Work
01023 Measurement and Payment
31300 Submittals
01420 Hold and Witness Points
01503 Temporary Facilities
Q01510 Temporary Utilities
01360 Emission Controls
01570 Traffic Regulations
01736 Haul Road Operations
02005 Surveying Services
02055 Facility Diamantlement/Demolition, Soil Removal and
Transportation
(02200 Earthwork
02270 Ercsion 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 inciude:
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- Excavation of'the interceptor trench. .
Placement of granular backfill,
Placement of piping, pumps, and vaults. .
Connection to the quarry water treatment plant.
Installation of observation wells (see Section 7.3).
Re-grading of the construction area.

The following 18- an imtial list of specifications: for - Work Package 515, Quarry
Imercepmr Trench System:

01010
01025
1300
{1400
1420
(1503
{1510
01560
01570
02005
02050
- D2220
02222

02270
02485
02733
03480
11220
11250
15010
15070
151060
16010
16030
16110
16195
16420
16450

Summary of Work

Measurement and Payment
Submittals

Quality Assyrance

Hold and Witness Points

Temporary Facilities

Temporary Utilities

Emission Controls

Traffic Regulations and Haul Road Operations
Surveying Services

Contaminated Maierial Management

. Excavation and Backfilling for Utility Trenches and Valve Vaults. .. .

Installation of Groundwater Interceptor Trench Using Continuous
Trenching Method

Surface Water and Erosion Control

Seeding

Installation of Extraction Wells

. Precast Concrete Structures

Submersible Pumps

Pitless Units

Mechanical General Provisions
Process and Utility Piping
Valves

Basic Electrical Requirements
Electrical Testing and Installation Check
Raceways, Wire, and Cable
Electrical Identifications
Starter Control Panels
Grounding
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- .- Tud:Monitoring Well-Installation and Abandonment

Installation of new monitoring wells and observation welis and abandonment of existing
wells that wilt not be utilized for monitering will be performed in support of the long-term
monitoring program, The following is 2 list of task performed . support of this effort.

Soll augering.

Soil sampling.

Rock coring.

Rock reaming.

Packer testing.

Installation of well screen and casing.
Installing of filker pack and annular seal.
Installation of protective casing and bollacds,
Over-drilling of well screen and casing,
Reaming of well materials, .

Grouting of boreholes.

& & & &« &+ &% & % ® =

: - Monitoring ‘well ‘installation -and abandonment will be perfnnn&d under Work Package
48? Weﬂ 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:

Quarry Restoration Contaminated Materials Remowval.
Quany Restoration Backfilj — design and construction.
Quarry Interceptor Trench System — design, .construction,-and .operation. . ...+

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 follewing components:

Quarry Restoration Contaminated Materials Removal — design and construction.
Quarry Restoration Backfill - design and construction.
“Quarry Interceptor Trench System — design, construction, and-operation.- - -+ "7
Quarry Reclamation — design and construction.

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

WNortheast Corner Characterization - field support and analysis,

Interceptor Trench Field Study — field support and analysis.

Hydrogeologic Field Study — field support and analysis.

& & & &« & ¥ & B

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 mciudes
demclition of the quarry water treatment plant and final site grading.

Table -1 Summary of Costs for Quamry Reclamation
PROJECT TASK COST

Quarry Restoration Contaminated Material Remowvat Dasigﬂ 17,6000
_ ' Construction $ 586,000
Quarry Restoration Bacidill Design & 453,000
Cangtruction §2161,000
Quarry Interceptor Trench System Raclamation Design ™ : 3 50,000
Construction & 2,821,000

Mote: (a] 90% of design was performed under Quarry Restoration
(b} 90% of the design was performed under Quamy 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.
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©Table9-2 - - Summary of Costs for the Quarmy tnterceptor Trench System
___ PROJECT TASK COST
Quamy interceptor Trench Systemn and Siart-Up Design § 156,000
Construction $ 656000
Quarry intercaptor Trench Systern Operations Design ™" £ 25000
' Opatation $ 1,103,000

MNote: 80% of the design was performed under Quany Intercaptor Trench System and Start-Up

9.3 Long~-Term Maonitoring

Table 9-3 summarizes the costs associated with installation of new monitoring wells and
the abandonment of those wells that are not incorporated into the monhoring network. Also
. included are costy associated with sample collection and analysis for the next 5 years.

Table 9-3 Summary of Cosls for Long-Termn Monitoring

_ PROJECT . COSTS
Maonitering well instatlation {1 well] . $22, 000
Manitoring well abandanment {21 wealls) $147 000
Analytical Senices %114,000

‘Note: Sea Sectlon 2 of this report fer cofiection frequency end analytical parameters

9.4 Field Stodies

Table S-4 summarizes the costs associated with the sample collection and analysis
- necessary forthe performance of the interceptor trench field study and the hydrogeological field
study. : '

Table 8-4 Summary of Costs for Hydrogeolagical Field Studies

—_PROJECT TASK COST
Interceptor Trench Feld Study DrillingAel instailation services % 75000 -
Analylical services $170,000
Hydrogeclegic/Geochemical Drilling services $ 50,000
Charactatization Field Study Analyvtical services . §18 000
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10..QUALITY ASSURANCE PROGRAM

The Project Management Contract (PMC), as obligated by the Department of Energy
(DOEY Onder 414.1, Quality Assurance has developed the Project Management Contracior
Quality Assurance Program (QAP) {Ref. 29). This plan describes not only the overall quality
assurance program implemented at the Weidon Spring Site Remedial Action Project
(WSSRAP), but also includes requirements for personnel training, quality - improvement,
- documents and records, work processes, design, procurement, mspectmn and acceptance tnstmg,
and a routine assessment program. :

10.1 Purpose

The PMC develops, implements, and maintains a written QAP. The QAP describes the
crganizational 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'

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

10 CFR 830.120, Ouality Assurance.

American Society of Mechanical Engincers (ASME) NQA-1, {J.58. 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.

In addition to the PMC QAP, the WSSRAP developed an Environmenial Quality
Assurance Froject Plan (EQAPP) (Ref. 30), subordinate to the PMC QAP, which focuses on the.
.S, Environmental Protection Agency (EPA) r1equirements under the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) and meets the applicable
requirements of BEPA QA/RS, EPA Requiremenis for Quality Assurance Project Plans for
Environmental Data Operations, This plan addresses Project Management, Measurement/Data
Acquisition, Data Management, and Assessments/Oversight,

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.
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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 training.
Quality improvement. -

Documents and records.

Work processes.

Design.

Procurement.

Inspection and acceptance testing.
Management assessment.
Independent assessment,

10.3 Implementation

The PMC Project Quality Manager and his designees conduct independent assessments

- of the performance of the project in-relation to-the requirements of the QAP and deparimental

standard operating procedures and. instructions. These assessments are performed in accordance
with the QAP

The QAP, together with implementing procedures and instniction, 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.

» 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 personnel are responsible for the quality of
the work at the WSSRAP, '

The quality assurance/quality control (QA/QC) réquirements for specific task performed

under the scope of this work plant wili be addressed future documents. The QAJQC
requirements for construction activities will be presented in the technical specifications for the

DOECR21548-TEY Rey,




.- REMEDMk. DESIGMREMEGIAL ACTIGN WORK PLAN FGR THE QUARRY RESIDUAL GPERABLE UNIT 011940

e e apptopiiate. work - packages. . The QAJ/QC.requirements for sampling and characterization
activities will be address in the appropriate sampling or monitering 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 established by the Emergency Plan are intended to
afford -protection for the health and safety of on-site personnel-and the- public, limit damage 1o

- --facilities -and equipment, riinimize impact to on-site perations, and limit adverse impacts onthe

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.
Appropnate 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 £mergency Plan is designed to address planning for all categories of emergencies
arising at ot 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.
Off-site response interfaces.

Emergency eveni classification.

MNotification and communication.

Hazard assessment process.

Protective actions,

Medical support.

B.eentry and recovery.

Public Information,

Emergency facilities and equipment.
Training.

Drills and exercises.

Emergency manageiment pregram administration.

* F % & ¥» & & & 4 ¥ & 2 »
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- ..o -~ ‘Ehis-plan-implements the requirements of 40 CFR 264 and 10 CSR 25-7.264 for a RCRA4

Contingency Plan. This plan also incorporates the requirements of 40 CFR 112 for a Spilf
Prevention Conirol and Countermeasures Plan, and 29 CFR 1910.120 and 29 CFR 1926.65 for
an Emergency Response Plan, Outside agency hazardous material incident notification guldance
- i§ contmnad in the WSSRAP Reportable Release Notification Guide. (Ref. 32). e

11.3 Implementation

It i5 the pohicy of the 1.8, Department of Energy (DOE) and the WSSRAP management
- ta: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 mcidents, which could adversely affect on-site personnel, the public,
property, or the environment. These objectives are attained through the implementation of
effective planming 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 theappropriate responses required for prevention or mitigation of probiems that could oceur,

Specific provisions for responding to emergencies that are unique to individual tasks in
- -the remedial action activities are incorporated into job-specific health and safety plans, safe work
plans, and/cr 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 outlined the primary and secondary documents that have been, or will be,
prepared - to support the design and implementation of the selected. rmledjr for the Quany
Residuals Operable Unit. Preparation of these documents:is carried out in accordance with-the
Federdal Facilities Agreement (FFA) (Ref. 2). The schedule for these documents is mcluded and.
updated in the FFA quarterly reports.

12.1 Primary Documents

Primary documents include those documents that are major, discrete portions of the
remedial design and remedial action activities. Secondary documents typically provide
information or data for primary documents and are incorporated into the appropriate primary
document. The final design submittal, operation and maintenance plan, contingency plans, and
sampling plans are considered as primary documents,

12.1.1 Final Design Submittals

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

Design analysis.

Final construction drawings.

Final construction specifications.
Construction quality control standards.
Cost estimate,

. " % b B

Final design submittals will be issued for the following components:

WP-513A, Quarry Restoration Contaminated Materials Removal
WP-513B, Quarry Restoration Backfill

WP-515, Quarry Interceptor Trench System

WP-529, (hicrry Reclamation

12.1.2 Sampling Plans

Sampling plans have been or will be prepared to provide data to decision making,
contamination fate and {ranspert evaluations, and design activities. These plans outling the
objectives for sampling activities, sample collection methods, and quality control. Table 12-1
outlines the sampling plans prepared in support of this operable unit. '
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; Table 12-1 RO/RA Sampling-Plans fer the Quarry Residuals Operable Unit

TITLE

SUMMARY

Aydrogeciogic Charectarizallon Samping Plan i

| Suppert of the QROU Flald Studies (Ref. 12).

Plan includes the scope and mathodology for callection of-
hydrelogic and geologic charactarization data from the area
narth of the slough to be .used as a supplemental data for
the fate -and fransport conceptual-model and dasign of the-
intercoptor  trench  field study. Data collection was
perfermed during-January and February 1999,

| Geochemical Charactanzation Sampfing Flan in

Support of the QROU Fisld Studies (Draft) -

‘| Plan will include the scape and methodology for collecton nf :
-|-data to be used to-detarmine aftenuation mechanisms- fnr-
uranium nerth of the slough,

Sampiing Plar for the Radiologioal Characterzation
of the Northeast Comar of ihe Waldon Spring
Quarry (Raf. 14).

Flan includes scope and methedology for coilection of data
to delineate the axtent of radiolagical contamination in the
soils in the northeast slope arsa of the quarry, Data will be
used fo design excavation limits for soll ramowval, [ata
collection was performed during Odtober 1898,

Sampling Flan for fhaﬁadrb.l‘ogrba! Characterizafion
of the Dich Area of thie Weldon Seieing Quarry
(Rsf. 15),

Plan include scope and methodology for collection of deta to
delineate the extent of radiclogical contamination | the soils
in the ditch ares of the quarry. Diata will be used to design
excavation limite for soil removal Data collection was
performed during May and June 1598

Sampiing. Plen for the Rediological Characterization

1 ofthe Srake-P Araa-of tha Wafidon Spring Quamr :

(Draft).

- Plan will [nciudes scope and methodology for collection of
-data to-delineate the extent of radislogical contarmination. 4ni
the 50ils in the snake pit arsa of the quarry. . Deta will be.
used 1o deslgn excavation limits for soil removal,

Sarnpling Flan for the Quarry Residuals Gperable

- |wbnititercaptor French. Hetd Sty (Drafl) - e

Plan will Include scope and methodolagy for collection of
“sampies. from-the interceptar tranch and nearby monitoring
wells to monitor the performance of the trench systern and
to confirm the predictive mode! on uranium removal using
field data.

12.1.3 Field Stody Evaluations

- The Evaluation df the Performance of the Interceptor Trench Field Study will summarize
the data collected during the field study and present the comparison to the modeled performance
of the trench. Conclusions will be made regarding the benefits of uranium removal through
groundwater extraction from the area north of the slough. Data from completion reports
(Section 12.2.2} for the field studies will be used in this evaluation.
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- -121.4-Operation:and Maintensace Plan

Operations and maintenance will be outlined in a series of three documents. Weldon
Spring Stewardship Document for Operations and Maintenance, Long-Term Monitoring Plan for
the Weldon Spring Site, and Institutional Controls Plan for the Weldon Spring Site. The Weldon
Spring Stewardship Docwment for Operations and Maintenance will outline the framework for
the Long-Term Monitoring Plan and the Institutional Controls Plan, as well as the basis for the
. roles and responsibilities. of stakeholders.regarding stewardship and long-term care.of Welden
Spring site. Each operable unit will be included as a separate section in these plans. -

Specifics regarding monitoring locations, parameters, and frequencies, as well as data
imterpretation and documentation will be presented in the Long-Term Monitoring Plan.  Also,
specifics regarding establishing and enforcing institutional controls on groundwater usage in the
area north of the slough, and controls in other areas, will be outlined in the Mnstitutional Controls
Plam.

12.1.5 Contingency Plan

- The Emergency Pian (Ref.-31)-wilt-be-used-io fulfill the requirement for preparation of'a
-:-c-1'1t:mgf:,m:j,F plan for work being performed for this operable unit.

12.1.6 Remedial Action Report

A remedial action report documents the completion of an operable unit. The report
indicates that the operable unit has met the objectives of the Record af Decision (Ref. 1} and
- provides summary information for subsequent inclusion in. the prelimmary and final closeout

reports.
12.2 Secondary Documents

Secondary documents are typically feeder documents to a pnmary document. A
secondary document may be finalized in the primary document that supports or it may be issued
as a stand-alone document. Preparation of these documents is carried out in accordance with the
Federal Facilities Agreement (FEA) (Ref. 2). The schedule for these documents is 1ncluded and
updated in FFA quarterly reports.

12.2.1 Preliminary Pesign Submiftals

The preliminary design submittal consists of the 60% design effert for each éompeﬁent
outhned in Section 12.1.1 of this plan. Each submittal will contain:

»  60% construction drawings.
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-+ 60% construction specifications.
» Preliminary construction guality control standards

12.2.2 Cninpletion Reports

A report detailing sample collection activities, .analytical .results,. and.-quality control
issues will be prepared for closure of each sampling event. Any deviations or medifications to

" the original ‘sampling: plan will-be- discussed..- Table- 12-2-outlines -the completion - reports
. prepared in support.of this operable unit.

Table 12-2 RD/RA Completion Raports for the Quarry Residuzls Cparable Unit

TiTLE

SUMMARY

- BompationReport for Hydrogeoiogical Field -
" Studies in Support of tha GROU (Ref. 13}

- Thig report summarizes the field activities and data results
obtained from the characterization performed in 'the area
north of the slough. This data will be incorporated into the
Evaluation of the Performance of ihe intercepilor Trench.
Faid Study and the design of the interceptor trench in WP-
515,

Compleation Repon for Radivlogical
Waldon Spring Quany (Draft)

. oo | s THls rapart wiH Fummarize -the field -actvities: and: data:
Characienization of the Northeasf Comer of tha

results cbtained from the characterization effort Data from
| thls completion repart will be used to determine ths
| -exgavation limits fer contaminated soil removal, which will
be decumented in the consiruction decuments for WP-5134

Cormpialion Reporf for Radicfogical
Characterizalion of the Difch Arsa af ffre Weidon
Sprng Quarry (Ref. 18)

This report gurnmarizes the field acttvities and dete results
obtained from the characterization effort,  Data from this
completion report wil be used to datermine the excavation
limits for contaminaded .scil removal which will be
documented in the construction documents for WP-5134,

Compiation Report for Radiological

-1-Gharadenzation of the.Snake-Pit Ares of ihe. -

Weldon Spring Quarry (Draft)

This raport will summanze the fisld activities and data
~}eresulis. obtained. from the sharacterization effgit Data from
this complation raport will be used io determine the
excavation limits for contaminated sofl remeoval, which will
be documented in the construction decumesnts for WP-5134,

Compietion Repor! for the Geocfremical Sampling
Ferformed in Support of the QROY Hald Sfudias

This report will summarize the fisld activittes and data
results obtained from the characterization performad in the
area north of the slough. This data will be incorporated into
the Cvafuation of t.ha Pearformancs of the Infercapfor Trench
Flold Sty

Complation Repont for the Quarrty Residuals
Oporable Unil infarceplor Tranch Reld Study

Thiz report will summarize the sampling activitiae and data |
results obtzined from the sampling of the intarceptor trench
and nearby monitoring walls. This data will be incorporated
inte the Evalugtion of tfre Parformance of the imerceptor
Tranch Feld Siudy.
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- 1223 Well Field Contingency Plan

This plan will outline the contingencies to be considered if long-term monitering
indicates an Lmpact to the potable water suppty farm the St. Charles County well field. Emphasis
will be placed on information necessary to suppott the development of & replacement well field
-and design criteria for design and construction of this wel! field if.-necessary. This document is a
secondary document to the Weldon Spring Stewardship Document for Operations and
Maintencmice. '

12.2.4 Construction Progress Reports

The Federal Facilities Agreement quarterly reports will fuifill the requirements of 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. Upon request, these documents can be made available to the reguiators for inspection.
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Long-Term Menitoring Location Evaluation
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A, LONG-TERM MONITORING LOCATION EVALUATION

Moenitoring 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
atluvium. :

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

term progran :
A.l' - Menitor Contaminant Levels in the Area of Known Impact

The horizental and vertical extent of groundwater contaminant at the quarry has remained
- nearly.constant over the.past 13 yearsof 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 uwranium 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 Missour 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 sitnated 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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i ¢ REMEDIAL DESIGHREMEGIAL-ACTION WORK PLAN FOR THE QUARRY. RESIDUAL OFERABLE- UNIT 1800

i cosecghirecthy ssouth-of the slengh-intercept groundwater originating from the area north of the siough

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 stough and flow laterally toward the Missouri River.

A3 Productive Portions of the Missouri River Alluviam

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 matenals, indicating that groundwater movement

. through the- coarse-grained -materials is higher than that of the upper fine-grained materials.
~Trangmissivity values also increase in areas with a thicker segquence 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 purticns of the Missouri River alluvial aquifer. This section
of the alluvium also collects converging gmundwate:r flow from the overlying fine-gramed

~materials and the underlying bedrock. :

A4  Geochemistry of the Shallow Aquifer

Uranium 13 the major quarry-related groundwater contaminani and i3 the only
radiologica! constituent of the bulk waste materials that is readily dissolved in groundwater:
Uranium is scluble under oxidizing' conditions, but precipitates in a number of insoluble phases

- nnder 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 aguifer, uranium activity decreases abruptly near the northern margin of the slough,
in response to the sudden decrease in the oxidation potential, which resuklts in precipitation of
dissolved uranivm in groundwater (Ref. 4). The sharp decrease in uranium levels indicates that
gorption, which typically generates more diffuse 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 sidé of the slough primarily by a
combination of hiodegradation and reduction-oxidation reactions. Reducing conditions near the
slough provide lower oxidation potentials to enhance the degradation of these products, -
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i 5. - Wiells-within the-nrea:of known.groundwater.impact monitor the geochemical conditions
of the aguifer that have a controlling influence on the distribution of uranium and nitroaromatic
compounds into the groundwater north of the slough. Wells along the frings 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 net have a primary influence on the
selection of monitoring locations.
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Well ID:__ MW — 1 QG-

- siporation:  (Puasyry r'm-n .
Unlt Monitored: lommenti
screenad Interval 1y h tea
.Contaminant Ccncentraticns (98 ave. );
Uranium:_Yepci(@ . .

1,3,5-TNB: 124
1,3-DNB: é ;i:g,{‘f
246TNT 5.?_51.4 L

2 4-DONT: U4
2,6-DNT: .S“.a s

- | Nitrobenzene: NI (59,@5@ _ﬁ,-ﬁi

| Does the well monitor the |- @/ '
area of known uraniurm - Yes

- anidfor nitrearomatic
compound Impact?

No [

Is the.weli:lor:atéd along. |

IRetain For Jong-tarm monitoring | -

the horizontal flow path | NoHJ

fromthe quarry area to the
areg south of the slough? |

- iYes[O

Delete. from long-term monitoring

Is the well screened at an.
interval or within a unit No O
that will intercept :
cantaminant migration

from the area of impact?

Is the weli screened

“within. the procutive

zone of the Missourt
Rlver aliuvium?

No O

Yes[]

Retain for
long-term
monitoring

Yes [

Retaln for
long-terr
| monitoring

Delete from|

long-term
montoring.




Well ID:_Mw ~ 1004

Apeation: ]
Lnlt Mcnmto%ed: '

Screeted Interval: Aeal
Contaminant Concentratlons (98 ave.)
Uraniurn: )

&h'}*"' "?l- G '

1,3,5-TNEB" ald
1,3-ONB: T Eléf&aﬁs;uﬁw_
2,4,6-TNT:

- 1' o :..f.-l."
2, #‘-HﬁNT %

2 6-DNT:

_ Nttrobenzene: ﬁz Lﬁ.,;,g.g:gda;g]

Does the well monltor the
area of known.uranium

Te_SE/ L

" ahdfor nitroaromatic’
compound impact?

No [J

. Is thewell. Io::a!:ed alung
. the horlzontal Flow path

—Retaln for [ong-term monitoring

fromthe quarry area to the
area sauth of the slough?

Yes[.

Delete from long-term monitoring

1s the well screened at an | :
interval or withina unlt | o o |18 the well screened
that will intercept ; “within the procutive Ne OO
contaminant migration | zone of the Missour |
from the area of impact? i River alluvium? -
Yes [l Yes. OO
Retaln for Retain for Delete from |
long-term long-temm long-term
rmonitoring rnonltering monitoring.




. . o
-----

“|:oeation:;

. 24—DNr O.014 ga
26 -DNT_o.04d]

JWell ID: Myl ~ 10608

Screened Interval: 35,2 ~ 39,1

" | Unit Monltored: W .
saal)

Contaminant Concentratjons (98 ave.)

UranmmAJ_e_aj_%(ﬁ_ﬂE{ng
1,3,5-TNB: _AID {1997 dadg.

i.1,3-DNB:

MDD

2,4,6-TNT._ALD

nﬁ.f.t

Nitrobenzerue ND

Does the well monitor the
.area of known.uranium -

arid/or nitrogromatic ™ =

compound impact?

‘Yes

No [J

Is the-well located: along.

1. the horizontal fiow path

fromthe quarry area to the
area south of the slough?

T No

Petaih for long-term mm::itoring o

Yes[ -

Is the well screenad at an
interval or within a unit .
that wiil Intercept
contarninant rmigration
from the area of impact?

{1 No O

Dalete from long-term monitoring

Yes [

Retain for
long-term
mnnitoring

Is the well screened
withln the procutive

zone of the Mlssouri

River alluvium?

No O

Yes {]

Retain for
long-term
monitoring |- -

Delete from |
long-term -

‘monitoring. |




et 5, toeatloni=Algedh of ﬂgygb .
Unit Monitored: F&. Aliuviuns

well ID Moy — 126

Screened Interval:_a' = 1y!

Contaminant Concentratlons {98 ave.)

| Uranium:_1, 938§ ::cnf.f

1,3,5-TNB: z._'}.a “’Ei
i, 3- DNB

2 4, 6-TNT

2 4—DNT O L

. Z,E-DNT: a.t.- '
| Nitrobenzene: a0l

Does the well monitor the : .
areaof known uranium - - [ Yes

_and/or pltroaromatic
compound Impact?

Noﬂ'

| Is the well located. aiong o
the horizontal:flow path: - No ]

~—Retain-for long-term monitoring

fromthe quamy area to the
area south of the siough?

| Yes (]

- Delete from long-tesrm mn'nit'orin_g |

Is the well screened at an |.
interval or within a unit | o
that will Intercept

contaminant migration
from the area of Impact? |

Ie the well screened
within the procutive No- ]
zone of the Missouri :
Rlver alluvlumy?

Yas _I:l

Retain for
long-termn
monltoring

Yes [
Retain for |- Delete from
long~term long-temm
1 menttoring | monitoring.




| Aoilbaeation: 1 W
- IUnit Monitored:

well ID: Myi-100T

-
Screened Intenral P -1
Contaminant Ccncentrat ons (98 ave.)
Uranium:__egh _

1,3.~DN_B NI")

2;4,6=TNT
| 2,4-DNT:. L0 15
2,6-DNTi__ND (260,008 4L 1]

Y m

Nitrobenzene

. Does the well monitor the _ _
area .of known Uranium Yes — - el e
|- andfor nitroaromatic - —Retain for long~term monitaring
compound impact?. ' -
|No [J
| -1s:the well located along. o T
_Frh:mhtﬁgzggéglfﬂacgap?gqh N | Delete from long-termy monitoring
area south of the slough? - ' S '
Yes[d - '
Is the well s::r"ﬁened at an © the well ecreenad
interval or within a umt 5 he well s&
that will intercept - No O | within the procutive | No O °
contaminant migration zone of the Migsouri
" from the ares of impact? River att_gu#um?
Yes O Yes O
Retain for Retain for Delete from
long-term ~ Jlong-term | . [long-term |
rmonltoring _ monitnring : menitoring. |




':; ' ;-'::'-*.-’ “eation:

Well ID Mw - IDGPJ

Unit Monitored: F ¥
Screened Interval g~ {0’

Contaminani Concentratﬂgns (98 ava.)

Uranium: ljkﬂﬂ =14
- 11,3,5<TNB:
11,3-DNB:
2,4,6-TNT:
12,4-DNT: . ‘i _
12;6-DNT_ND - c-na_-aaﬁ’__-' : 1t
N|trobenzene ND {0
Does the well monitor the 5 _
| area of known uranlum Yeg il ——— ——
| andfor mitroaromatic : Retain for. long-term monitoring
- compound impact? . o _ .
INo 3
-'15'the well located along 1 °. o — | |
gr-]oemqag-zgt?;glyﬂa?gapgt;he Delete from long-term monitoring |
area south of the slough? | | B
Yes [
Is the well screened at an | -
Interval or within aunit | o Is the weli screened o
that will intercept | within the procutive | No L]
contaminant migration / - zone of the Missouyi :
frorm the area of impact? - River alfuvium?
Yes O Yes. {J
Retain for | Retaln for Delete from |
long-term - long-term long-term
rmonttoring rmonitoring monltoring

St
ks




| Unit Monitored: £ &- _
Screened Interval: 7.7~ f{,_g'
| Contaminant Concentrations (98 ave.)

~ Weh‘ 1D MW-I{JQ‘j

Uranium;
1,3,5-TNB: _M_Q_
: 1,3-DNB: ND
1 2,4,6-TNT; N D
2,4-DNT:_ ND
26DNT:, N

: Ni'trobenzene: ND

Does the well monitor the |-
araa of known uranium . - o[-

| ‘aidfor nitroaromatic
compound impact?

Yes []

e

- Is the-well located atong. - -

" the horizontal flow path
fromthe quarry. area to the
. I area south of the slough?

{Retain for Jong-term monitoring |

Ne O

.Yes.LT_-t/. |

Iz the well saeened at an
interval or within a unit
that wili intercept
contaminant migration
from the area of impact?

1 No O

Is the well screened
‘within the procutive

Yes I{

.| Retain for
long-term- .
moniforing

.zone of the Missouri
Rlver alluvium?

1 Delete from long-term monitoring

No r:l

Yes [

1 Retain for
tong-term.
monitorihg

Deleta from)] -

long-term
monltorlij_zg.




il danation .

Iwell ID:_ MW= do:o

Unit Moritored: N1
Sereened Intervali 17— 2287

1 Contaminant: Conceﬁtratians (98 ave )
| Uranium:__&-2a7

11,3, 5-TNBI_N

1,37DNBZ_,,_M 0

2,46~ TNT._NT2

2,4-ONT:__ N

2,6-DNT:__ 1Ty

Nitrobenzene: N

:‘and/or nitrogromatic

- Dioes the well monitor the

‘grea of known uranium .  Yes [

compound Impact?

No!ﬂ/

. Is.the well located along L Ei/ ,
the horizontal flow path 1 Nof@® e

~Retain for long-term monitoring

‘fromthe guarry area o the
area south of the slough? |

[YesO

Is the well screened at an| .
interval or within & unit No [3
that will intercept St
contaminant migration
from.the area of impact?

Is the well screened

_within the proadtive

zone of the Missouri
River alliwviumn? -

Delete from long-term monitoring

‘Ne O .

Yes O3

Retain for
long-~term
rmonitoring

Yes EII

Retain for
fong-term _
‘menitering |

Delete from
long-term

monitoring.




. e s
o CHESEY :iﬂ-,-_ﬁv_.n..r-ibl-

well. 1D: MW IQll

Lnit Monitored
Screened Interval:_Fe—~ LS’

Contaminant Concentratlons (98 ave.)

Uranium:___ 4. 28 mds i.{?
1,3,5-TNB _NT -

1,3-DNB: M2
2,4,6-TNT:_piTD

2,4-DNT: N D

1. 2:6-DNT: N T

Nitrobenzene: NS

Does the weil monitor the

area of:-known urantum - Yes[

" andfor nitroarematic
compound impact?

No!E/

lRetain for long-term rmonitoring |

fromthe quarry area to the
area south of the slough?

Yes

Is the well located along. |, .~
the horizontat flow:path - | ~"NO E/

Delete from .Ion_g~tem'| mqn-l'tc_;ﬂ ng

. Is the well screened at an
interval or within a unit “No O
that witl intercept '

~ gontaminant migration
from the area of impact? .

zone of the Missouri

Is the well screened
within the procutive | No [l

River alluvium?

Yes [}

Retain for
long-terrmn
manitoring

Yes |j
Retain for Delete from
long-term - ong-term L
monitoring| monitoring.




i b iz uGATION,

Well ID_Mwl~ IDlQ:

i Unit Monltored:

| Conteminant Concentrations (98 ave.)
|Uranium:__2.23 pG|#

Scraeened Interval:_lLg.0 — 99,8/

1,3, 5-TNB:_ND

1,3-DNB: M

2,4,6-TNT: _N1=>

2,4-DNT:___MNI>.

.-2 6-DNT: MDD

' N!trobanzene NI

Does the well monitor the

| ‘area of known.uranium - - | Yeskd

1" and/or nitroarorpatic . -
compound impact? -

'NGB/_

‘| -the horizorital flow path "

Is the well located alon
g N *‘NDE/'

Retaln for Tong-terrn monitoring |

fromthe quarry area fo the [
area south of the slough?

vesOl

Delete Frc-rn long-term mor tori ng

Is the well screened at an :
interval or within a unit No [
that will Intercept _ :
contaminant migration

from the area of impact?

-within the procutive- | No [

River :alluvium?

Is the wel! screened

zone of the Missour

Yes J

Retaln for
long-term
monitoring

Yes EI
Retalr for Delete from {_
long-temm long-term
monitaring ! .~ [ monitoring.




- o fikocation:

Wel.i ID: - M =101

Unlt Monltored: _m_;p_ﬂ.'ln

| Screened Intervai; >
Contaminant Concentralfons (98 ave.)

- -

Lranium:__ S0 pdi £
1,3,5-TNB:_pMr2

_E,B—DNB: NI

2,4,6-TNT; HI;J
-2, 4-DNT -
2,6-DNT. Al

Nitrcbenzene: ;_xJ '

Ooes the wel r_ncﬁn]tc:r the : _

1. aréa of known uranium - - Yes — : :
andfor nitroaromistic . _lRetaIn for long-term monltoring
;compound impact? :

No £
Is the well located along.. | N . ._
_ Fpoemﬁgzggsiﬂa?g;tag E?:ﬁ-e Defete from lonig-term majn'itor_?lng'
area south of the slough?. '
Yesi] a

- 'Is the well screened at an : ' '
interval or within a unlt No 7 '+ Is the well screened
that wlll intercept S within the proeutive Ne OO
contaminant migration ' -~ |. zone of the Missour:
from the area of impact? - River attuylum?:

Yes [ Yes
Retaln for Retain for Delete from
long-term long-ferm long-term
monitoring ¢ mcnt_toring-: manltaring.




‘Weil ID MN"IQJ‘“ '
o4 o, v} Eorcation i
1Lnit Monitorad.

Screened Interval _:-.',_Q .'Za{_.‘! !

Contaminant Concentrations (98 ave, Y
Uranium:

1,3,5-TNB:_ND

11,3-DNB:_ND

2,4, 6-TNT:_NID

2,4'DNT _ND

2,E6-DNT._ND

MNitrobenzerne: ND

. |+ area.of known uranium.

. Does the well monitor the

: ‘feslﬁ

-andjor nitroaromatic . .
compound impact?

No O

- 1s the:well located along:

iRetain for Icng—term mnnltnring

the horizontal flow path ™ §ooNo O

fromthe quarry area to the
area south of the slough?

Yes [

Is the well screened at an
interval or within aunit | no
. that will infercept
contaminant migration
from the area of impact?

Is the well screened

within the procutive
zone of the Missouri

. River alluyium?

Delete from long-term monitoring

No O

Yas [

Retain for
long-term
monitoring

Yes EI

Retain faor
{ong-term
rmonitoring {

Delete from
long-term
rnonitoring.




| Unlt Monitnred ,,D_g_r.ga.h

Screemed Interval: 57

Contaminant Conoentrat'l%ns {98 ave.)

| 2/6-DNT

Nitrobenzene: N_ :

Does the well moniter the

‘atea of known uranlum . | Yes

anidfornitroaromatic:
compound impact?

No [

-Is the wel| located along, .

— [Retain for. long-termt: monitoring | |

fromthe quarry area fo the
area south of the slough?

|YesO .

‘the horizontal fiow path, ~ | “No E

Delete from long-term monitoring |~

Is the well screened at an | -
interval or within a unit NoO O
that will intercept ]
contaminant migration

from the area of impact?

Is the well screaned
within the procutive
zone of the Missourl -
 River stluvium?

T No O .

Yes [

Retaln for -
long-term
rnnnitonng

"r’es Ij

‘Retaln for
long-term:
monitoring:

Delete from |-
long-term
maonltering.




T tpcation:

1 2,4-DNT:__ND

well.ID:_Mw-10lle _

Unit. Monltered: .
Screened Interval:_#.o =~

Contaminant Concentr?tions (98 ave.)

Jranfum:

7 .

11,3,5-TNB: o I,"l_-“ffi?
13—DNB DY

2,4,6-TNT:_0:08 1/

2,6-DNT: %ﬁ!ﬂ
Nitrobenzene:

Does the well monitor the
+1- area of known uranlum
- and/orinitroaromatic
compound impact?

e

—|Retaln for long-term mnnltcring

No [

;<15 the-well located:along. « |

the harizontal flow path

frornthe quarry area 4o the

- area squth of the slough?

‘Nol

Delete from long-term menitoring

Yas ]

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 0 | within the procutive | _No B

Yes [

Retain for |
jong-term
monitoring

zone of the Missouri
River alluvium?

Yes 1B
Retain for | - [pelete from
long-term ‘long-term
monitoring monitoring.




o mestion:

well ID:_Mw = ionT

Unit Monitored:

screened Interval: O~ &

/

Contaminant Concentrations (88 ave.)
Uraniuem: g.lg:pcng .

1,3,5-TNB: _ ND

1,3-DNB. L ND -

2,4,6-TNT_ND

2,4-DNT . ___ N

| 2,6-DNT . _A i

Nitrobenzens: N

Does the well monitor the

--| - area of known.uraplum. |-

" andyor hitroarornatic
compound impact?

“Yes [

s
No &7

_Is the well located along.
the horizontal flow path
fromthe quarry area to the

. area south of the slough?

|P_\eta_"|n for long-term monitoring |

“{esEI'/ .

Is the well screened at an
interval or within a unit
that will intercept
- gontaminant, migration

No 3

- from the area of impact?

Yes m/

Retaln for
long-term
monitoring 1

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

Delete from long-term monltoring

No -

Yes [

Retain for.
long-tem -
monitoring |’

Delete from|

jong-tenn
monitoring.




e Haeationt:

WEH I ..mw-iolg

Unit Menitored.
Screened Interval,_p9.0 - ey’

Contaminant Concentratifgus {98 ave.)
Uranium:

1,3,5-TNB._ND

1,3-DNB; MND

2,4,6-TNT T

2,4-DNT. . N

1 2,6-DNT: D

1 Nitrohenzene, N

Does the well monitor the
area of known.uranium

Yes I:I

andfor nitroaromatic 1
compound impact?

No &

1 Is the well located along.
‘the horizontal flow path

ﬁetam for. Iung-term mnmtnrmg |

fromthe. guarry area to the :
area south of the slough?

. ,_Yes.lﬂ/ '

| Delete from long-term monltoring

Is the well screened at an |- L .
interval or within a unit | g o | 13 the welt screened

that wlil intercept within the procutive | No

contaminant migration zone of the Missouri

from the area of impact? . River slluvum?

Yes IE/ Yes [J

Retaln for | Retain for: Delete from
long-term 1 long-term long-term
rmchltoring - monitoring mei ’cor_i_ng.




| Unit Monitored: _
Screenad Interval: =280 ~ L. D1

e _Wetl D, __Mwl= i

Loeation: ﬁaﬂi‘h_uﬁ_'ﬁhsﬂh

Contaminant’ Cr::-ncentratmns (98 ave )
Uranium:

1,3,5-TNB: Nt}

1, 3-DNB  ND

204, 6-TNT D

2,6-DNT NP2

: _'throbenzene: ND

Does the well fonitor the
- area of known Uranium

-Yes I:I

‘andfor nitroaromatic
compound impact?

-'.'NUIE/

| :Is the well.logated along: |, -
the horlzontal flow path |

No O e

—|Reta1n for long-term monitoring

fromthe gquarry area {6 the
-area south of the slough?:

vesw”

-| Defete from long-term mon! toring

Is the well sceened at any te ihe well screened
'Eﬁﬁhﬂ%ﬁéﬂ&a unlt. [ No B} within the pro}:ul_:fve '} No [
contaminant migration - zone of the MEEOU"J
from the area of impact? | River alluviums
Yes IE/ - Yes [ |
Retain for Retam fcar Delete from ‘
long-term long-term long-termn |
monitoring moni tqrmg manitqrtn_g 1




~elzotation::

| Welt ID_Mw -~ l{;;p

| Unit Monttared

Screened Interval: _u._n___i:!L__.
Contaminant Concentrqtlons (98 ave. )
Wranfum:; = e

1,3,5-TNB: D

4+1,3-DNB. _ N

2 4,6-TNT:_IND_
'2 4-DNT: N
2,.6-DN_T: LN
Nitrobenzene: ST

Does the wéil rmonitar the
.area of known uranium - Yes EB

‘and/or nitroaromatic
compound Impact?

NGE'/‘.

: Is . the- well located. along: .-

F{etam for 1ong-term mcnltormg

S -‘N B . ; R . :
the horizontal flow path . = Delete from long-term monitoring

- fromthe quamy area to the
_area south Df the slough? .

: _Tes._lﬂ/_' -'

Is the well screehed at an

*hterval or within a.unit ~Ts the well screened o
| Ne r:d No "

that will Intercept

within the proadtive

contaminant migration | zore of the Missour]
“from the area of Impact? River altuvlum?
Yes [ ~ves O
Retain for Rétain: for Delete from |~
long-term 1 tong-term | .| long-termy [
monltoring monitoring-| monltoring. |




-y} baogtion?

Weli ID: M’l

Unlt Monitored:
Screened. Interval;:

.

S-12.87

Contaminant Concentrat ons (98 ave.)

Uranium:

1,3,5-TNB: ND

i,-S-DNB: ND

2,4,6-TNTi_ND

2,4-DNT: M1

L 12,6-DNT. ___MD

Nitrobenzene: NI

Does the well mbmtor the

) erea.of known: urantum

andfor hitroarornatic.
'-compound IIT!DECt?

NUIE/

:Is the weH located along
the horizontal flow path
fromthe quarry area to the'
area south of the slough?

r Yes[d ———— —
EE— %etam'fcr“ilung%enﬂfm:‘:-nttoring' e

b No 1

Yeas. EJ/ -

Is the well screened at an
intarval or within a unit -
that will intercept
‘contaminant migration
from the area of Impact? -

Ne O

| Yes IE/

Retain for
1 long-term
monltoring

Is the weil screened

within the procutive .
‘zone of the Missour]
1 River alluvium? -

i:Delete from long-term monitoring

Ne O

Yes []

| Retain for
. | long-term | -
| menltoring

Delete.fromi| - i

long-term -
monitoring.




o Well ID Mwf —~ lg_g-

e ldsocation:; .

Anit Monltored:. rfuss
Sereened Interval:_ 4.0 —442. 57
Contamlnant Concentrations (98 ave.)

Mrantum:___2,.85 o
1,3,5-TNBi_p>

11, 3-DNBi__pD
2,4,6-TNT. N
2 4-DNT ., __ a0

-2 6-DNT ___ NI
Nltrobenzene: N‘D

Does the well monitor the |
|+ arearof known.uranium - | .YesTl _ T
“and/or nitroaromiatic T T _}Retaln for long-term monitoring

compound Impact?
No E/

-| -Is-the well located al-.:ang .
the horizontal flow path: ™ |~ No
fromthe quarry area to the
area south of the slough?

. YES.-JB/ ‘

1s the well screened at an

o T .
interval or within a unit Is the well screened .
that will intercept No 53/ within the procutive [ No riall

Dalete from’long-term monitoring

contarninant migration | zone of the Missouri
from the area of Impact? Rlver alluvium?
Yes [l . | - | Yes £
Retain for | | Retaln for | - Delete from
long-term |- | tong-term _ long-ter
monitoring ' monitoring .| monitering.




Unit Mcnitored - .
Screened Interval_j4.$ -~ ‘.
Contaminant Concentrations (98 ave.)
Uranium: L2
1,3,5-TNB: ND
L‘B'—DNB: ND
2,4, 6-TNT:_MND
1 2,4-DNT:_IND
| 2,6-DINT . DS .
Nitrobenzene ND

Does the well monitor the
' area: of known uranium-.- [ - Yes [
- andfornitrogromatic. .

coimpound impact?

~
NOIZ/

.| Is.the-well located. along . . L

?poemf;ggzgggg;ﬂ;gapgqhe ~ — Delete from long-term rmonitoring
area south of the slough? '

YEEB/_.'

- Is the well screened at an'

1 —
interval or within a unit’ Is the well screened
that will intercept No E/ within the procutive | No [Q/ |

—Retain for long-term monitoring "

contaminant migration zone of the Missourt:
from the area of impact? | River alluvium?
| YesO | o Yes O
Retaln for - | Retain for | Delete from |
long-term - fong-term - 1 long-term
monitering - monitoring monltering.




e ocation:

|'well-1D:_Mw] ~ 19_;54

Unit Mondtored:

Screened Interval % - 8.8

Contaminant Concentrations (98 ave.)

Uranium:__g. B p @
1,3, 5-TNBI_ND __
11,3-DNB:___ N>
2,4,6-TNT:_MND
© | 2 4-DNT: MND
| 2,6-DNT: ~ND

Nitrobenzens: N2

Does the well monitor the
|+ area of known uranium -

Yes 1+

1 andfor nitroatomatic
compound impact?

N[;/

|-, Is-the: well Iocated.--élong_. ~
the horizontal flow path

—Retain-for long-term monitoring

fromnthe quarry area to the:
- area south of the slough?

1Yes[]

' Is the well screened at an
interval or wlthir a unlt
that will intercept
contaminant mlgrat[on
from the area of impact?

No {1

Is the well screened
within the procutive

zone- of the Missourt
River alluvium?

Delete from long-term monitoring

No O

Yes .

Retaln for
- | long-term
| rmienitoring

Yes O

Retain for |
lorg-term
‘monitoring

Delete from | -
long-term |

monitoring. |-




Screened Intewel - s¥.0- £0.

Contaminant Concentrations (98.ave.)
Liranium. '

1,3,5-TNB:_ND

1,3-DNB:___ND

2,4,6-TNT: _AD.

Z4DNT__ NP

2,6-DNT: NI

Nitrobenzens: NI

Does the well monltor the
araa.of known urarium

“ Yes(]

and/or nitroaromatic
compound impact?

Ne'IE./-

. Tsthe well located eleeg._-_
the horizontal flow path .

: NeEi/

IReteIn far. Ieng term merﬂtering |

fromthe quarry areato the
| area south of the slough?

yYesDd -

~t Delete frorlang-term monitoring

- Is the well screened at an . _ _
interval or within aunit | o o | 15 the well screened
that will intercept within the procutive § No £ .
contaminant migration | zone of the Migsouri
fromn the area of Impact? River alluvium?
Yes O Yes 0
-1-Retain for . | Retain for Delgte from
| iong-term i long-term- j long-tenm
monltoring monitoring |- menltoring. |-




o] Leopmatlon::

WE ID..Iﬂ:m'_LD.-"-:[

Unit Monitored:: caby |
Screened Interval) sb-. 22.3-48.37
Contaminant Concentratlc:rns (98 ave, )
- Ur3anfurn na ::.C;.Ll?
11,3,5-TNB:_o. 03 ey
A1, 3-DNB:_ND
2 4,6-TNT:
2,4-DNT: —ﬂﬂ%%i
'2 B-DNT:__ 413 %IR_
N!tmbenzene N

Coes the well monltor the
..areg of known. uranium’
andfor nitroarématic
- compound impact?

Retaln for long-term monitoring

NoO

1z the well located along.

- thé horizontat flowipath | -
fromthe quarry area to the
area south of the slough?

. No O

[

Delete from long-term monitoring

Yes [
Is the well screened at an ._ -
Interval or withinaunit = | Is the well screened
that will intercept N O within the proa.ltiw_al No O
contaminant migration . zone of the Missouri-
from the area of impact? River alluytum?
Yes [] Yeas [
Retain for ‘Retaln for Delete from
long-term long-term long-term
monitoring monitoring | monitoring.




o Stitconations.

t WellID;_DMw = o2 o

Unit Monitored: ‘Prg'f:hn '

Screened Interval._24:6 —AT.2.¢
Contaminant Concentrations {98 ave.)

-t Uranijurm:

4.4 nf_ijg

1,3,5-TNB

1, 3>«DNB.: N

2,4,6-TNT,_N[=

2,4-DNT:___ND

1 2,6-DNT: T,

- | ‘Nltrobenzene: 1>

Does the well monitor the °
area of:known:uranium |

| ‘andfor nltroaromatic :
-compound impact?

Yes {1

N

.' - Is the well located along.-

"} the horizontal flow path

- fromthe quarry area to the
-..arga-south of the slough?

H --::.*:Nlti E/ .

|Retarn For c-ng-term mon tormg g

Yes [

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

No (1

Delete fronr long-term monttoring

Yas

Retain for |
long-term _
rmonitoring ¥

Is the well screened
within the procutlve | No O
zona of the Missouri
- River alluvium? .
Yas El
| retain for Delete from
long-tem long-term
monitaring monitoring.




w sy boeatlons,

B Contaminant Concentrations (98 ave.)
| Wranium:. 3.88 pgald

Iwell ID_Mw 1025

PUTIR & L1

Unit Monitored:

By Scresned Interval:_ 980+ i

1,3,5-TNBI_NR

1,3-DNB._ NP

2,4,6-TNT:_m
2,4-ONT: il
2,6-DNT: ___paD

MNitrobenzena: NI

Does the well monitor the
~ area of known.uranium™ .

and/or nitroaromatic

compound [mpact?

Faal
NDB/_I

. Is the well located a['cng:

fromthe quany area to the
area south of the slough?

Yesf] - p— — :
— J[Retam for iong=term monitoring

the horlzontal flow path . * i

Yes (3

interval or within a unlt
that will intercept
contaminant migration -
from the area of Impact?.

Is the well screened at an |

Yes(O .

Retain for
long-tem
monitaring

. M ;. i . : . r -
2 TDelete from long-term monttoring
Is the well screened
No O | within the procutive | No O
zone of the Missouri
River alluyium?
lYes O
Retain for Delete from |
long~term ong-term
rmonitoring montforing.




e -‘ltﬁmtlﬂrt‘:;‘ l‘ e

e S

Well.ID:_Mw! =~ (O3

Unlt Monitoted: Ky
Screenad Interval:_x

Contaminant Concentrations (98 ave.)

Uranium:
1,3,5-TNB._ND
1,3-DNB:__ND

2,4,6-TNT _NI>

.2,4‘I'DN[". O qu-..mc,%

|2eDNT o AND LY

Nitrobenzene:__nND

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

Yes EZl/ :

No O .

- Is the.well. located slong

area south of the slough?

the horizontal flow path. | NoEl

—Retain for long-term monitoring

fromthe quarry area to the |

Yes t]

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

NO [

Delete from long-term monitoring

Yas £]

Retaln for
jong-term
monitoring

Is the well screened o
within the procutive | No O
zone of the Missouri '
River -alluyium?-
1 ves [
Retain for Delete from
tong-temn long-term
moritoring monitoring.




Well ID: Mw-—mal

Uit Monitnred ‘PlaH:m

Contaminant Concentrations (98 ave, j

{ Uranium: 1O mn!

Screened Interval: 8948 ~ 852,87

1,3,5TNBi_ND

'1,3-DNB: Ny

2,4,6-TNT_NIDD

2,4-DNT: D

1 2,6-DINT pD

Nitrobenzene: NI

. area of known uranium .

' Does the well monitor the D
. Yes.lﬂ/

Aandfor nitroaromatic -
cornpound impact?

No [ -

" Is the well located along. . | .

—-Retain for long-term monltoring |-

framthe quarry area to the
| area south of the slough?

Yes O .

‘tha horizontal flow path | No [T~

s the well screened at an
interval or within aunit | yg .
that will intercept
contarminant migration
from ‘the area of impact?

River alluvium? . .

Is the well _'sﬁreehed- :
within the procutive: | No d
zone of the Missouri

Yes O]

| Retain for ”
long-term
monttoring

Delete.from long-term monitering |

1Yes O
Retain for Delete from |
long-tem . long-term
monl;pring monifering.

LT



T Onit Monltored o corak:

Sereened Intervall_{—1:0 = Bonof

Contaminant Concentrations (98 ave:)
| Uranium: 114 : _.
1,3,5-TNB: '

11,3-DINB: M~
2,4,6-TNT: NQ

.2 4-DNT
2 BH-DINT Q ggg “.%Lf

Nltrobenzene NED

Does the well monitor the
area of known dranium-:

1 'T’esiﬂ__/_

. and/or-nitroaromeatic |
cormpound impact?

NGD

. Ig-the well located a!ong
. thie Horizontal flow path

=No

Retain for long-term monitoring |-

| fromthe gquarry area o the .
area south of the sfough?

Yes O '

{Delete from long-temm monitoring | -

is the we!l screened at an ' : - |
Interval or within aunit | o Is the well screened |
that will intercept within the procutive [ No B3 -
contaminant migration zone of the Misgouri
from the area of Impact? - River alluvium?
Yes OO | yes @ __
Retain for Retain-for | Delete from| -
long-terrn - long-term - long-term |
rmonltoring monitoring monitoring.




R

Well ID- Mw — 102>

b

Unit Monitored: Mn

Screened Interval_8S.0 — 2787

.| Contaminant Concentrations (98 ave. )
[ Uranium. _ms;pgif

1,3, 53-TRB:I_ND

-1,3-DNB: N

2,4,6-TNT:_N 2

1 2,4-ONT:___ N>

ZSDNT ND

Nltrobenzene NI

_ Does the well monitor the
-|. areg of known uranium. .

Yes ]

I and/er-nitroaremat!c
' cc:mpound impact?

NOIE/

' .-:Is the well focated alf::-ng

—Retain for long-term monitering

the horizontal flow path
.- fremithe quarry area to the
area south of the slough?

Yes [B/

L

_ Dé%‘ate from I&hg-’térr‘n monltoring |

Is the wel! screened at an
interval or withln a unit
that will-intercept |
contaminant migration

" from the area of Impact?

o s
d

Is the weli screened-
within the procutive

zong of the Missouri

River alluvium?

NDEB/

Yes [

Retain for
long-term
rrionitorling

Yes [0 |
Retain for ] Delete from |
Adong-term . long=term
monitoring: | . ‘monitoring. |



arklecetions:

Well ID:_al = ma.d:

Unit Monitored:. oA

Screered Interval; S8.0 < 75. o'

Contaminant Concentratlons (98 ave.)

Uranium: __ 1. 53 pG &
1,3,5-TNB_pN& '
1,3-DNB: NI -
] 2,4, 6-TNT _NTD
12,4-DNT:___ N

| ‘Nitrobenzene: N>

Does the well monitor the
area of knawn uranium

Yes [J

b andfor nitroaromatic .|
compound impact?

Thow”

g the well 1ncated. along.

|Ptaa"lri for long-term monitofing

-1 - fromthe quarry. area to the } ...
area south of the slough? '

Yes O

. the horizontal flow path = | Nﬂ_' = Delete from long-term-monitoring |

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

No O

is the well screened
within the procutive

.zone .of tha Missourt
River alluvium?

No [0 -

Yes O

Retaln for
long-termn
monitoring

Yes [J

Retaln for
‘1 long-term.
monitoring

Deleie from}
long-tertm

monitoring.




WEH ID: Mw-—mas"
{oeation:?
Unit Mcnltored .
Screened Interval _i#.0 ~ 30.5'

Contaminant Concentratigns (98 ave,)
Uranjum. _©- .

1,3,5-TNB:_ND

1 ;B-DNB: ND

2,4 6-TNT_NT

2,4-DNT. NI
12,6-DNT; ND -

Nitrobenzene:_ NI

*|"-andfor nitroaromatic.

Does the well monltor the

-area.of known uranium ~Yes

compound impact?

No[i}/

is the well located atang _
" the horizontal flow path

—Retain for long-term monttorirg |

frarnthe quamry area-to the | - -
arga south of the slough? -

Yes (1

Delete from jong-term monitﬁring

15 the well screened at an '
interval or within a unit No (] Is the well screened
that will intercept within the procutive | No o
contarpinant migration zone of the Missouri
frorn the area of impact? River alluvium?
Yes O Yes [0
Retain for Retain for: Delete from |
long-term Jlong-term long-term  }
| monitoring monitoring monitoring.

s



waive Fescation: West g
« 1 UJnit Menitored ' E.&

) We}l ID:_dwf = lm

Screened Interval: _..;:1_9 41 D"
Ftions (98 ave.)

1 Contaminant Concenty
Uranium:_2. 55'1:(1
1,3,5-TNB: __MND .

1,3-DNB;__ND
2.4,6-TNT:_NI>
2 4DNT:__ND

2 GONT: N
Natrobenzene )

Does the well monltor the

area, of known uranium. “Yes[O

and/or riltroaromatic
compound impact?

.Nc:- E’

-Is the well located along. | |
the horizental flow path” [

EReta!n for long-term manitaring '

No 3

fromthe quarry areg to the
area south of the stough?

.. YES'B./

Delete from | ong~term monitoring

Is the well screened at an
Interval or wlthin & unit
that will intercept
contarninant migration
from the area of impact?

No

“1s the well screened
within the procutive
zong of the Missouri
Rlver alluvium?

oz

Yes [J

Retain. for -
long-tenm
rmonitoring

Yes [ .
Retain for Delete from

"1 long-temm long-term
| monitoring: _monltoring.




Weli ID M'N —-IDK"?

Screeened Intewal _,g:[_e 4|~g

Contaminant Conc:entrat %ps {98 avea.)

Uranium:__ L -

1,3,5-TNB:_ND '

1,3—DNB.: ND

2,4,6-TNTI_NT2>

| 2,4-DNT__ N
L 2,6-PNT: N

Nitrobenzene! _N

Does_the well monitor the
.area.of known uranfum -

. Yes I
"1 E@nd/for nitroaromatic :
cormpound impact?

. A
No ™

1l Is the wall Iocated along,

—Retain for tong-term monitoring

the horlzontal flow 'path

[ No g

fromthe quarry areato the [ |

- Delete from tong-term monitering |

area south of the slough?

_ ﬂ’es-.m_/' | -

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

' } 1s the well screened
No @] within the procutive
zone of the Missouri.
River atluvtuom?

Yes O

Retalin for
long-term:
monitoring

‘fes I:l
Retain fcrr Deléte from
Jong-term | long-term |
monitoring | monltoring.




" RERANR N F §

WEHID MVJ— oA

Sr:raened Intenral _.;g,_g_,_,a;._,g___
Contaminant Concentrations (98 ave.) .

Uranium__ 2. e ,‘:;c-.b?
1,3,5-TNB:_nN DT i

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

A 2,4-DNT N
L1 Z2,B-DNT__NTY

‘Nltrobenzenea: N

Does the we!l monitor the

area of known uranium - -Yes o ~—— : e
~—Retain for long-term monitoring

‘and/or nitroaromatic
compound impact? -

s

- Is‘the well located along. .

Fromthe guarry area. tothe - . - . ..
area south of the slough?

' ‘_‘Hes.@’/-‘

Is the weli scfeened at an

r withi it |y - 1s the well scresned | .
Interval or within a uni No & “ @/

that will intercept

within the procutive

contarminant migration o zone of the Missouri
from the area of impact? River alluvium?
Yesl) - Yes O
Retain for Retai_n' for {- - De'let'e-'ﬁ‘or_ﬁ
long-tenm ‘long-term - | long-term |
maonitoring . irmoenitoring | - - | monitoring., |




1,3-DNB:

12,6-DNT:

Weii ID: My H::E"}

Unit Mcnitored ALy

Screened Interval.

Contaminant Concentrat ons (38 ave,)
Uraniurm: .

1,3,5-TNB:_np

. dp—

ND
2,4,6-TNT T
2,4-ODNT: _ND
BT
Nitrcbenzene: N2

1 andfor fltroaromratic -

Does the well monitor the
agrea‘of known dranium

- Yes[d-

compound impact?

: -~
'NDE?/_

- Is.the well located aiang
the horizontal flow path -

Retain for long-term rmonitoring

fromthe quarry-area to the.
area south of the slough?

: ‘.fes.tﬁ_/_ |

Is the well screened at-an
interval or within & unit
that will intercept
contaminant migration

from the area of impact?

13 the well screened |
No ] within the procutive
zone of the Missouri
River athuvium?

oz’

Yes [

Retain for
long-term
monitoring

- pYes O
Retaln for Delete from |
long-term long-term-.
monttoring | monitoring. |




N EY :_sLﬁﬁat%Gﬁ

WE]I ID: M- lDd—f}

Unilt Monltored:_¢&
. I'Sereened Interval: _24.0 — An, Of

| Contaminant Concentratlons (98 ave. )
Urarndum:
1,3,5-TNB: MD
.1,3—DN3: N
2,4,6-TNT . _NE
2 4—DNT NS
.2 B-DNT: NP .
Nitrobenzene: N> -

LR s -

Does the well monitor the
area-of known uranium_ . | Yes[2

| - and/or nitrearomatic
compound Impact?

NoEi/

Is-the well Iocated aiaﬂg

—Retain for long-term monitoring|

the horizontal flow path - No a -

- fromthe guarry area to.the

area south of the siough?

YEE.E./_. ,

Delete fmm-.tong*t__eﬂ:'n*momtorlng '

Is the well screened at an

e i b |w Is the-well screenad |- _
interval or within a uni No &’] " E/

that will Intercept

within the procutive

contaminant migration - zone of the Missouri .
from the area of impact? | River alluvium? . -
YesO' |yeem |
Retain for | Retain for |~ |Delete from
long-term ‘long-term . long-fenm
monltoring monltoring | monltoring.




"..'-'.E_-:eu--i.:oﬁation
| Unit Monitored:_£.

wel ID __,mw-lnq-l '

Screened Interval:
Contaminant Conr:entrations (98 ave )
Uranium:__ 5 69 —-Fu {£ .

1,3,5-TNB:_ N
13DNB N
246TNT_&_‘£9
24-DNT N

26DNT AN

Nitrobenzene N

Does the well monttor the
- grea of known uranium -

Yes [

1. andfor nitrogromattc . T
compound impact?

o

| 1s'the ‘wel! located along,
. the horizontal flow path

Retain for long-term-monitoring

fromthe guarry area to the
area south of the slough?

Yes lEi/

Deleia_frc-m- long-term monitoring |

Is the well screened at an
Interval or within a unlit
that will intercept
contaminant migration
from the arsa of impact?

&l

No &

Is the wel.l scréened
within the procutive

zone of the Missourl -

River alluwium?

'NUEI/

Yes{

Retain for
iong-term
monitoring

Yes [

Retain for
long-term .
rmonitoring

Detete from |-

- | tong-term

monltoring.




i ot

Lkbocation:, Q.Ig:j% giiﬁu—s_ g
Unlt Monitored: oM E

Screened Interval: go.5 -~ 24.p°

Well ID M~ 104~

Contaminant Concentrations (98 ave.):
Uranium: __\_3_\_‘?_(‘ij

1,3,5-TNB: ..

1,3-DNB.__ NG

245THT _NT

2, 4-DNT AT

Z,E-DNT: NI

| Nitrobenzene: NI

* |- andfor ipitroaromatic

Does the well monitor the
area of known uraniurm.

compound impact?

No®

YesO —m— . .
————Retain for long-term monitoring

1 Isthe well focated aiong EB/
: the'horizontal flow path. ..} __NoLW

* fromthe quarry area to the.
area south of the slough?

Yes I:l-'

Delete from long-term monltering

s the well screened at an
interval or within a unit No 3
that will intercept '
contaminant migration
from the area of impact?

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

Yes (]

Retain for
long-term
mon|foring

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




WEH D: _mw»mcka

Sr:.reened Intenral B2:0 ~ L L

Contaminant Concentra IONG (98 ave.)
Uranium: . 0 4

1,3, 5-TNB:_NTD _ :
-}1', IDNB__ N1
2,4,6-TNT:__ R
2,4-DNT:_ __NOD
2,6-DNT: NTD .
Nitrobenzene:_nTo

| Does the well monitor the .
.. | ‘area of known uranium | YesJ
ahd/er nitroaromatic.
compound impact?
.

_' Nc:@/ .

| Is the well located along. | M | |
the horlzontal flo Pe e [ Delete from fong-term monitoring |
- area south of the slough? - '

..|Réf51ﬂ for long-term monltoring SRR

Yes ]
Is the well screened at an . |
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