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November 9, 2001

U.S. Nuclear Regulatory Commission, Region I
475 Allendale Road
King of Prussia, PA 19406-1415

Attention: Ronald R. Bellamy, Chief
Decommissioning and Laboratory Branch
Division of Nuclear Material Safety

Subject:

Reference:

Submittal of Additional Information Concerning Remediation Activities at the
Westinghouse, Waltz Mill Site, Madison, Pennsylvania
License No,. SNM-770, Docket No. 07000698

USNRC Letter dated August 10, 2001 from Ronald R. Bellamy to A. Joseph
Nardi, Westinghouse Electric Company, LLC

Dr. Bellamy:

Westinghouse Electric Company, LLC (Westinghouse) hereby submits this additional
information in response to the letter referenced above concerning the remediation activities at
the Westinghouse, Waltz Mill Site, Madison, Pennsylvania. Question number 1 of the letter
also requested information regarding the responsibilities to cover the costs for successfully
completing planned remediation activities and any anticipated long-term monitoring activities.
This question has been adequately answered on page 2 of the letter from CBS (now Viacom)
to the NRC dated September 28, 1998. A copy of this letter is attached for your convenience.

If you have any questions concerning this submittal, please contact me at the above address
or by telephone at (412) 374-4652.

A. 4osreph Nardi, Sugervisory Engineer
Enihfronment, Health and Safety
Westinghouse Electric Company

Enclosures (2)
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cc:

Russ G. Cline, Manager
Industrial Hygiene, Safety and Environmental Compliance
Westinghouse Electric Company

Wayne D. Vogel, Radiation Safety Officer
Westinghouse Electric Company

Mr. Mark C. Roberts, Senior Health Physicist
U.S. Nuclear Regulatory Commission, Region I
475 Allendale Road
King of Prussia, PA 19406-1415

Mr. Robert Maiers, Chief, Decommissioning Section
Commonwealth of Pennsylvania Department of Environmental Protection
Bureau of Radiation Protection
Rachel Carlson State Office Building
P.O. Box 8469
Harrisburg, PA 17105-8469

Mr. James Yusko, Regional Manager Radiation Protection
Commonwealth of Pennsylvania Department of Environmental Protection
400 Waterfront Drive
Pittsburgh, PA 15222-4745

Mr. Richard K. Smith, Director
Environmental Remediation
Viacom, Inc.
11 Stanwix Street, Room 383
Pittsburgh, PA 15222
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LOUIS J. BRISKMAN
EXECUTIVE VICE PRESIDENT
AND GENERAL COUNSEL

September 28, 1998

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: Application for Transfers and Amendments of Materials Licenses

Dear Sir or Madam:

CBS Corporation ("CBS") is filing an Application for the transfer and amendment (the
"Application") of special nuclear materials license Nos. SNM-1460 (CBS Science and
Technology Center, Churchill, PA) and SNM-770 (CBS Waltz Mill Service Center,
Madison, PA) (collectively the "Licenses")'. This letter is a part of the Application and
informs the Nuclear Regulatory Commission ("NRC" or "Commission") of the intent of

CBS to retain responsibility for certain decommissioning activities under such Licenses.

The transfer of the Licenses is necessitated by a transaction whereby CBS will sell the
assets (with certain exceptions) of its nuclear and government operations businesses to a

consortium comprised of Morrison Knudsen Corporation ("MK") and BNFL USA
Group, Inc. ("BNFL USA"). The details of the requested License transfers and
amendments, including information with respect to the proposed licensees, are more filly
described in the Application.

Under the Asset Purchase Agreement (APA) that will effectuate the transaction, CBS has
agreed with MK and BNFL USA to retain the following financial responsibility for
decommissioning and/or decontaminating certain facilities associated with the Licenses.
In connection with such responsibility, CBS also has agreed to provide the following
NRC-required decommissioning financial assurance under the Licenses.

I The name of the licensee on the Licenses reads Westinghouse Electric Company, a division of CBS

Corporation. y *
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License No. SNM-1460 - CBS Science and Technology Center.

Under the APA, CBS retains financial responsibility for the cost of decommissioning and

decontaminating the facilities at the Science and Technology Center associated with

license No. SNM-1460, to the extent such facilities continue to be operated in the same

manner after the date of the closing of the sale transaction (the "Closing Date") and the

License transfer as such facilities have been operated prior to the Closing Date. To the

extent of such responsibility, for the life of the license, CBS will be financially

responsible for decommissioning and will provide the decommissioning financial

assurance under license No. SNM-1460 required by NRC regulations, as may be

determined pursuant to such regulations from time to time.

License No. SNM-770 - Waltz Mill Service Center.

Under the APA, CBS also retains certain, but not total, responsibility for decontaminating

certain facilities at the Waltz Mill Service Center associated with license No. SNM-770.

Specifically, CBS has agreed, at its sole cost and expense, to implement all remedial

measures, including removal and decontamination activities, as may be required by and

are in accordance with approvals it is currently seeking under plans submitted to the

NRC, under the "Waltz Mill Facility SNM Remediation Plan, Revision 0," dated

November 27, 1996 (the "Plans"), for those areas of the Waltz Mill Service Center

identified in the Plans as "Retired Facilities."2 The Retired Facilities are associated with

certain identified facilities and structures at the Service Center not presently utilized in

on-going operations. Accordingly, until such time as the specified remediation activities

under the Plans are completed with respect to the Retired Facilities and the NRC

approves completion of the Plans, CBS will be financially responsible for such
remediation and will provide the decommissioning financial assurance associated with

the Retired Facilities under license No. SNM-770 required by NRC regulations, as may

be determined pursuant to such regulations from time to time.

Scope of CBS's Obligations

CBS will undertake the following arrangements, to be effective as of the date of the

closing of the sale transaction, in order to effectuate its retained decommissioning

financial assurance responsibilities under the Licenses as described above. (The

following arrangements do not limit CBS's responsibility described above.)

2 CBS will not transfer license No. TR-2 associated with the 10 CFR Part 50 test reactor located at the
Waltz Mill site as part of the sale transaction. Therefore, CBS will remain responsible to provide all
decommissioning financial assurance associated with this license. CBS will file a separate application to
the NRC seeking amendment of license No. TR-2 to reflect the changes to the license necessitated by the
sale transaction.
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1. CBS will provide financial assurance for decommissioning acceptable to the NRC to

satisfy its financial assurance responsibilities under the Licenses in amounts that may

be required from time to time. Initially, CBS will arrange for or cause a letter of

credit ("LOC") to be issued by a qualified bank to the NRC for CBS's account in the

amount, respectively, of: (i) the decommissioning financial assurance requirements

for license No. SNM-1460 being retained by CBS hereunder (currently $4,705,000.)

and (ii) the decommissioning financial assurance requirements to complete the

remediation activities associated with the Retired Facilities as described in the Plans

for license No. SNM-770 (currently $10,401,000). CBS also will establish an

associated Standby Trust Agreement with a qualified trustee concurrently with the

issuance of the LOCs.

2. The LOCs and Associated Standby Trust Agreement to be provided by CBS for the

Licenses will be in the form CBS currently is providing to the NRC for its licenses

(prior to their transfers) that require the provision of such decommissioning financial

assurance. CBS will submit executed versions of the LOCs and the Associated

Standby Trust Agreement, in furtherance of the NRC's approval of the Applications,

as soon as they are finalized.

3. CBS will continuously maintain the LOC for license No. SNM-1460 unless and until

a replacement LOC is approved by the NRC, or until CBS provides an alternate

mechanism for meeting its financial assurance responsibility as approved by the

NRC, and in either case, until the NRC authorizes termination of CBS's

decommissioning financial assurance under license No. SNM-1460.

4. CBS will continuously maintain the LOC for license No. SNM-770 unless and until a

replacement LOC is approved by the NRC, or until CBS provides an alternate

mechanism for meeting its financial assurance responsibility as approved by the

NRC, and in either case, until the Plans are completed with respect to the Retired

Facilities and the NRC approves the completion of the Plans.

5. CBS understands that the NRC shall be entitled to draw on the LOC issued for a

specific License for, respectively, decommissioning activities associated with the

STC facilities or remediation activities associated with the Waltz Mill Service Center

Retired Facilities under the Plans, in accordance with its financial assurance

regulations and the terms of the LOC. CBS also understands that the NRC will

surrender a CBS provided LOC to the LOC bank for termination (or terminate any

other form of NRC-approved financial assurance mechanism CBS may provide) with

respect to a specific License when, to the satisfaction of the NRC, the

decommissioning or decontamination activities under the License for which CBS has

retained responsibility have been completed.
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NRC Acknowledgment.

Given its on-going and active role in providing financial assurance under the Licenses, as

provided herein, CBS requests that the NRC acknowledge the foregoing arrangements to

be effective as of the date of the closing of the sale transaction. In connection therewith,

CBS further requests that the NRC acknowledge the following:

1. CBS will remain an active participant in the decommissioning and decontamination

activities under the Licenses as described herein. CBS will have primary

responsibility and authority to negotiate with and respond to the NRC with respect to:

(i) any issues that may arise in connection with its provision of the stated financial

assurance under the Licenses; and (ii) the conduct of decommissioning activities

under license No. SNM-1460 or the completion of remediation activities with respect

to the Retired Facilities under the Plans under license No. SNM-770, and any issues

that may arise in connection therewith.

2. Upon any failure under the Licenses, as transferred, to meet a material term,

condition, requirement or deadline that may impact CBS's retained responsibilities, as

described herein, unless immediate action is required to protect the public health and

safety, the NRC will provide written notice of such failure to CBS (and the licensee),

discuss the corrective actions required to remedy such failure with CBS (and the

licensee) and allow CBS (and/or the licensee) a reasonable time to implement agreed

upon corrective action. CBS understands that in no event will any time allowed to it

(or the licensee) by the NRC for notice and corrective actions, or the holding of any

discussions, act to limit the NRC's authority to draw on the LOCs to be provided by

CBS under the Licenses or limit its enforcement authority under its regulations

3. With regard to license No. SNM 1460, for so long as its financial assurance

responsibilities remain in effect as described herein, the NRC, to the extent of such

responsibilities, will in the first instance rely on CBS under such License; and

thereafter, any remaining responsibility for decontamination and decommissioning

under the License will remain with the licensee.

4. With regard to license No. SNM 770, for so long as its financial assurance

responsibilities remain in effect as described herein, the NRC, to the extent of such

responsibilities, will in the first instance rely on CBS under such License; and

thereafter, the licensee will have all remaining responsibility for decontamination and

decommissioning under the License.
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5. The NRC will condition its approval of the transfers of the Licenses requested in the

Application, as evidenced in the writing formally approving such transfers, upon the

assumption by CBS of the responsibilities for decommissioning and

decommissioning financial assurance described herein.

CBS agrees that its undertakings described herein are enforceable by the NRC directly

against CBS. CBS also intends that the NRC specifically rely upon this letter in

reviewing the decommissioning financial assurance requirements associated with the

transfers of the Licenses as requested in the Application.

Should the NRC have any questions regarding this matter please contact William Wall,

Esq., Assistant General Counsel, CBS Corporation at 412-642-3580.

Very truly yours,

~i s "J.B1ca
Executive Vice President and General Counsel

LJB/jmg

v .~
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Response to NRC Letter Dated August 10, 2001
Westinghouse Electric Company, LLC

Request for Additional Information
Concerning Remediation Activities at the

Westinghouse Waltz Mill Site
Madison, Pennsylvania

Question No. 1: As a result of corporate changes that have affected administration of the SNM-770

and TR-2 licenses, please summarize the financial assurance mechanisms and responsibilities to

cover the costs for successfully completing planned remediation activities and any anticipated long-

term monitoring activities.

Response: With the sale of Westinghouse Electric Company LLC (Westinghouse) by CBS Corporation

(now Viacom Inc. [Viacom]) to British Nuclear Fuel Limited, the SNM-770 license was transferred to

Westinghouse, and Viacom retained the TR-2 license. Under the arrangements approved by the U.S.

Nuclear Regulatory Commission (NRC), the responsibility for providing the financial assurance

mechanisms for these two licenses was divided between Westinghouse and Viacom as follows:

Financial Assurance Provisions for Waltz Mill Site

Amount Amount
Agency Facility License No. provided by provided by

Westinghouse Viacom
NRC Waltz Mill SNM-770 Active Facilities $8,087,000
NRC Waltz Mill SNM-770 Soil and $10,401,000

Retired Facilities
NRC Waltz Mill TR-2 $13,948,000

Subtotalsl $8,087,000 1 $24,349,000

I Grand Total $32,436,000 |

The above cost estimates for the amounts provided by Viacom are those established at the beginning of

the remediation and decommissioning projects, and no adjustments have been made to reflect the work

that has now been completed. Viacom will soon request that the financial assurance mechanisms be

adjusted downward based on cost estimates for the continuing operation of groundwater monitoring and

treatment system and new financial assurance mechanisms will be established upon approval by the NRC.
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Question No. 2: Describe any site-specific changes made to any input parameters for RESRAD

computer code runs (and your justification for making the changes) that support site specific

DCGL calculations for soil remediation. In particular, identify any site-specific soil-leaching stud-

ies or literature searches that may have been used to modify the parameters for soil leach rate con-

stants and soil-water distribution coefficients in the water-related pathways.

Response: Table 1, RESRAD Parameter Descriptions, of the Waltz Mill Site Dose Assessment Report,

July 1999, lists each input parameter, the default value, the value used for each of the four study areas of

the site (Areas IA, 1B, 2, and 3B), and backup information on the rationale for using the value including

sensitivity analyses results. The selection of parameter values was consistent with guidance in the

"Manual for Implementing Residual Radioactive Material Guidelines Using RESRAD," Version 5.0.

ANL/EAD/LD-2, September 1993. The dose assessment, including Table 1, was submitted to the NRC

as an appendix to the "Waltz Mill Facility SNM-770 Remediation Plan, Revised Soil Plan," August 1999.

The soil leach rate is calculated by the model and is dependent on two other input parameters: Saturated

Zone Distribution Coefficient and Contaminated Zone Distribution Coefficient. Calculations using the

information in the RESRAD printout for Area 2 contained in the "Revised Soil Remediation Plan" and in

the "Soil Survey Plan" show that strontium-90 (Sr-90) delivers the majority of the dose from groundwater

pathways. The second most important isotope is uranium-238; however, it contributes two orders of

magnitude less dose to the groundwater pathway than Sr-90. The distribution coefficients used for Sr-90

are presented below.

* Sr-90 Saturated Zone Distribution Coefficient - The default value of 30 was not used. A
site-specific value of 1.45 was used based on the studies entitled "Bench Scale Study and
Leaching Evaluation, Waltz Mill Site, Madison, Pennsylvania," ICF Kaiser Environment
and Energy Group, October 27, 1995 and "Groundwater Modeling for Radiological Dose
Assessment, Waltz Mill Site, Madison, Pennsylvania," ICF Kaiser Engineers, Inc.,
March 18, 1996, Revised May 1, 1996. Sensitivity analysis of this parameter shows that
increasing or decreasing the distribution coefficient by a factor of 10 does not affect its dose
contribution by more than 1 percent.

* Sr-90 Contaminated Zone Distribution Coefficient - The default value of 30 was not used.
A site-specific value of 31 was used based on the studies entitled "Bench Scale Study and
Leaching Evaluation, Waltz Mill Site, Madison, Pennsylvania," ICF Kaiser Environment
and Energy Group, October 27, 1995 and "Groundwater Modeling for Radiological Dose
Assessment, Waltz Mill Site, Madison, Pennsylvania," ICF Kaiser Engineers, Inc.,
March 18, 1996, Revised May 1, 1996. Sensitivity analysis of this parameter shows that
increasing the coefficient by a factor of 10 increased its dose contribution by approximately
2 percent. Decreasing the parameter decreased its dose contribution by the same percent.
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Question No. 3: Please confirm our understanding that excavated soil in excess of the site-specific

DCGLs will not be used to refill excavated areas. If our understanding is incorrect, you will need to

provide suitable calculations to demonstrate that the areas will meet the annual radiation dose and

the ALARA criteria in 10 CFR 20, Subpart E, Radiological Criteria for License Termination. Also,

the letter report from your consultant, Earth Sciences Consultants, Inc. (Letter Report,

Groundwater Dose Analysis, Waltz Mill Site, Madison, Pennsylvania) states that the groundwater

models are based on the assumption that potential sources of Sr-90 are removed during soil

remediation. Please confirm that this assumption is compatible with backfill soils having

concentrations with radionuclides at DCGLs.

Response: Regarding the first part of the comment, excavated soil in excess of the site-specific derived

concentration guideline levels (DCGLs) was not used to refill excavated areas.

Regarding the second part of this comment, the soil remediation strategy for the study areas was designed

to meet unrestricted release criteria (25 millirem per year [mrem/yr] and As Low As Reasonably

Achievable [ALARA]) in 25 years. There are two components of dose associated with contaminated

groundwater for Area 2: (1) existing groundwater contamination; and (2) future groundwater

contamination from the potential leaching of radionuclides from soils into groundwater. The referenced

groundwater dose analysis was included as an appendix in the "Revised Soil Remediation Plan," dated

August 1999, prepared for the site. The analysis was performed to predict the contribution of dose over

the next 25 years from existing groundwater contamination (Component 1). This was necessary since the

RESRAD model only predicts dose from groundwater contamination that results from the leaching of

radionuclides from soil to groundwater (Component 2), not from existing groundwater contamination, as

is the case within Area 2. The groundwater dose analysis predicted that in 25 years the contribution of

dose from existing groundwater contamination would be about 10 mrem/yr. Therefore, the allowable

dose component from all pathways evaluated by the RESRAD model was 15 mrem/yr, in order to meet

the unrestricted release limit of 25 mrem/yr. Using the RESRAD model, DCGLs for soil were

established that would contribute a total maximum dose of 15 mrem/yr from all pathways including

groundwater contamination resulting from the leaching of radionuclides from soils.

Question No. 4a: The current groundwater pump and treat system has resulted in several

measurable groundwater cones of depression; however, there is no verification of containment of

the plume. Please provide verification of groundwater containment, such as through particle

tracking analysis, as we discussed during our meeting.
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Response: A large amount of groundwater data has been developed since the early 1980's regarding the

extent of the groundwater plume and the effects of implementing a pump-and-treat system in 1984.

Following the implementation of the pump-and-treat system, the concentration of radionuclides and their

extent were reduced significantly over the next 10 years and continued to be limited in extent and

concentration in the recent past. The continued presence of radionuclides in groundwater indicated that

potential source(s) in the subsurface within the plume area were still present, which were the focus of the

soil remediation activities. Groundwater quality data from the extensive monitoring well network in

place prior to soil remediation continuously illustrated that the existing groundwater pump-and-treat

system had been effective in containing the quantity and spread of groundwater contamination within the

Solid and Liquid Waste Processing (SLWP) area.

The above conclusion was consist with the findings of the Center for Nuclear Waste Regulatory Analyses

(CNWRA) contracted by the NRC and documented in a report entitled "Technical Evaluation Report:

Adequacy of Groundwater Characterization for Westinghouse Waltz Mill Facility Remediation Plan,"

December 1997. In Chapter 3.0, Paragraph 2 of Section 3.2 of that report, the contractor notes, "If

groundwater contamination at the SLWPA were allowed to reach the stream, it would be diluted

considerably and transported rapidly offsite. Such offsite transport has been effectively controlled by

pump and treat remediation methods." Also, in Paragraph 3 of the same section, the contractor notes,

"although the pump and treat operation has been effective in containing the quantity and spread of

groundwater contamination, ultimate restoration of the site is based on planned excavation and removal of

potential sources of contamination as outlined in the RP." Both of these statements indicate that existing

data provided conclusive evidence that the remediation system (prior to soil remediation activities)

provided containment of the plume.

The following paragraphs provide a summary of the groundwater remediation system before and

following soil remediation activities. Figure A-I of Attachment A illustrates the groundwater pump-and-

treat system that was in place before the implementation of soil remediation activities. The pumping

wells consisted of OHE-1 through OHE-4 and MW-5. As outlined in the license amendment dated

June 22, 1999, these wells were permanently removed during remediation since they were located in areas

of soil contamination requiring excavation. Prior to remediation, two new wells were installed (MW-40

and MW-41) immediately hydraulically downgradient of this area (Figure A-1) for monitoring purposes

and potentially as pumping wells, if they were required to contain the plume. To ensure the plume was

contained during soil remediation activities, it was decided to use Well MW41 as a pumping well during

soil remediation activities.
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Following the completion of soil remediation activities within the Liquid Waste Retention Basin (LWRB)

area, a series of new monitoring and remediation wells were installed. The locations of the new wells and

treatment system are presented in Figure A-2 (Attachment A). New wells installed included MW-42,

MW-43, MW-44, MW-45, MW-46, RW-2, and RW-3. These wells were installed at similar locations

and depths to those present prior to soil remediation activities.

In addition, Figure A-2 shows the location of a sump (RS-1) installed during backfilling of the LWRB

area. Backfilling activities consisted of initially placing stone (about 5 feet in depth) followed by the

placement of soil/fill material. During backfilling activities, perforated pipes were placed at the base and

laterally along the eastern and southern edges of the excavation area. These lateral pipes were connected

to a 16-inch-diameter vertical standpipe for removing the potential accumulation of groundwater within

this zone in the future. This sump is also tied into the treatment system (Figure A-2).

Data from the newly installed groundwater remediation system and new monitoring wells are currently

being collected. Initial groundwater quality data from the new well system are presented in Response 4c

below. These data and other groundwater quality and flow data will be used to evaluate the effectiveness

of the new remediation system relative to containing and reducing the degree and extent of the

groundwater plume. This may be completed through either a particle tracking analysis or other field data

collection methods such as pumping well tests or sampling data. This information will be presented in

detail in a license amendment presenting a plan for future groundwater remediation and monitoring

activities for the site.

Question No. 4b: Describe your plans to evaluate the effectiveness of your soil remediation efforts

on groundwater concentrations.

Response: Collection of groundwater quality data from the new monitoring and remediation wells and

from existing wells, initially and for some time in the future, will be used to evaluate the short- and long-

term effectiveness of soil remediation activities on groundwater quality. Graphical presentations such as

time trend plots will be used to examine water quality changes over time.

Groundwater quality data from future monitoring will be used to evaluate the total mrem/yr contribution

from groundwater and these values will be compared to the total mrem/yr dose contribution predicted

before soil remediation activities (about 10 mrem/yr). This will provide a means to evaluate the

effectiveness of the soil remediation activities on groundwater concentrations. Additionally, consistent
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with the remedial objective, the groundwater dose will be evaluated in conjunction with the total mrem/yr

dose contribution from remaining soil contamination for all other exposure pathways relative to meeting

the unrestricted release criteria of 25 mrem/yr and ALARA for this area.

Question No. 4c: In order to evaluate radiochemical data trends for your onsite monitoring wells,

please provide radiochemical data obtained since 1999. If possible, please provide the most current

map of the groundwater plume configuration, compared to plume configurations measured in the

past. Also, please explain the rise in the Sr-90 concentration in Well MW-5 during 1999 from 330

to 575 pCi/liter.

Response: During soil remediation activities, an enhanced environmental groundwater monitoring

program was implemented, as described in the license amendment dated June 22, 1999. In general, for

areas undergoing active soil remediation, the program consisted of sampling at an increased frequency at

existing monitoring points. These data were used to continuously evaluate potential impacts of soil

remediation activities on groundwater quality. Groundwater quality data summaries through mid-August

2001 for each groundwater monitoring well described in the license are presented in Attachment B. This

information includes data collected since 1996. Detailed water quality data are included in the quarterly

groundwater monitoring reports and are available for review at the site. The locations of the wells are

shown in Figure D-l of Appendix D.

Initial groundwater quality data from the newly installed monitoring and remediation wells have been

collected and evaluated. Updated groundwater radiochemistry maps were prepared and are included in

Attachment C for comparing preremediation and postremediation groundwater plume conditions.

Historical groundwater plume maps were presented in the June 22, 1999 license amendment. Figure C-I

and Figure C-2 illustrate the gross beta/gamma and Sr-90 groundwater plumes before the start of

remediation activities (December 1996). Figures C-3 and C-4 illustrate the gross beta/gamma and Sr-90

groundwater plumes based on initial groundwater quality obtained following the completion of soil

remediation activities within the liquid waste retention basin area (August 2001).

Historical data for Well MW-5 are presented in Attachment B. These data indicate that Sr-90

concentrations have fluctuated over time and that an increase in Sr-90 was observed on several sampling

events. Well MW-5 was a remediation well. Because of low-flow conditions, the well was pumped

periodically on a timer system. The reason for the fluctuation in concentration and, specifically, the rise

in Sr-90 in 1999 could not be determined from the available data reviewed.
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Question No. 5: There is an extensive network of groundwater monitoring wells on the site;

however, all the wells are relatively shallow in nature. Based on data in the 1994 characterization

report (Soil and Groundwater Characterization, Waltz Mill Site, Madison, Pennsylvania,

Volumes 1 - 5, August, 1994) there may be a downward hydraulic gradient within the bedrock

aquifer and thus a potential for contaminated groundwater to migrate into deeper water-bearing

zones within the bedrock. Because there are no deep monitoring wells, please evaluate the potential

for deep groundwater contamination and its radiological impact. Please describe plans for any

additional wells, such as nested wells, to evaluate both deep and shallow groundwater

contamination.

Response: During characterization activities, Piezometers PZ-3 and PZ-4 were installed to evaluate

vertical hydraulic gradients and vertical distribution of radionuclides in groundwater within this area. The

locations of these wells are shown in Attachment D, Figure D-l and are presented on Geologic Cross

Section C-C' (Figure D-2). The piezometers were sampled twice - once in 1994 and then a second time

in September 2000 - prior to removing them to complete soil remediation activities. Groundwater

elevation at these two locations indicated a vertical hydraulic gradient. The water quality data from the

two sampling events were as follows:

Parameter PZ-3 PZ-3 PZ-4 PZ-4
(pCi/1) (1994) (2000) (1994) (2000)

Gross Beta/Gamma 331 174 10.5 31.8

These data illustrate an approximate order of magnitude decrease in gross beta/gamma concentration with

depth on both occasions and indicate that the majority of the plume is contained within the upper portion

of the uppermost water-bearing zone.

The locations of these piezometers were selected since they were hydraulically downgradient of the

plume area, having the highest gross beta/gamma concentrations as identified by sample results from

former Remediation Wells MW-5 and OHE-4 (Figure D-1). Therefore, the analytical results from the

deeper piezometer in this area would provide strong evidence of the actual vertical migration of

radionuclides associated with the plume.

The vertical distribution of radionuclides at this location is consistent with expectations for this

hydrogeologic setting. The primary mechanisms controlling the maximum potential vertical migration of

the radionuclides for this water table aquifer are differences in vertical and horizontal permeabilities.
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Groundwater flow direction is from north to south across this area. Groundwater movement within this

uppermost water-bearing zone is primarily along the fill/soil and weathered bedrock surface and/or along

bedding planes (secondary porosity zone) within the underlying sandstone unit. These lateral flow paths

represent much higher permeability pathways compared to existing vertical groundwater pathways. Rock

coring data from previous investigations indicated that bedding planes were prevalent near the surface and

at nearly all locations showed a decrease in number with depth (August 1994 Earth Sciences Consultants,

Inc.'s report). Within the primary area of the plume, vertical migration would need to occur through the

weathered shale zone beneath and immediately adjacent to the LWRB area. In areas where competent

sandstone bedrock was encountered (either underlying the weathered shale or soil/fill zone), vertical

migration may occur through primary porosity within the sandstone beds, which would be significantly

less than lateral movement along bedding plane fractures. Although vertical fractures are expected to

occur within the sandstone, available rock coring data indicated that, at most locations, they were absent

or very limited in number.

In summary, radioactive contamination within the source area will primarily migrate laterally rather than

vertically. Gross beta concentrations in groundwater at Piezometers PZ-3 and PZ-4 substantiate the

movement of groundwater described above and suggest that the vertical migration of radionuclides is

minimal. Plume migration hydraulically downgradient from the Piezometers PZ-3/PZ-4 area can be

readily evaluated using the large number of monitoring points between the PZ-3/PZ-4 area and Calley's

Run. Cross Section C-C' illustrates the relationship of several of these wells to the PZ-3/PZ-4 area.

Groundwater quality at monitoring wells hydraulically downgradient of this location show a significant

decrease in gross beta/gamma concentration to nearly background levels (Attachment B). Based on their

communication zones relative to PZ-3 and PZ-4, gross beta/gamma concentrations, and vertical

distribution of radionuclides at PZ-3 and PZ-4, radionuclide concentrations at depths beneath these

hydraulically downgradient wells will be less than or similar to their current near background levels.

The above observations and discussion are consistent with the findings of the technical evaluation report

prepared by CNWRA (see Chapter 3.0, Section 3.2, Paragraph 6). The estimate of contamination at depth

was evaluated using conservative estimates of vertical transverse dispersivity and groundwater velocity.

This evaluation indicated that at 12 meters (approximately 40 feet) below the source, contaminant

concentration would have reached about 5 percent of the source concentration after 35 years. Based on

this evaluation and the depth of monitoring wells along the path of contaminant migration, it was

concluded that a bounding analysis of potential vertical migration of contamination indicate monitoring
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wells in the SLWP area are sufficiently deep to prevent contamination from passing undetected beneath

the existing monitoring wells.

In conclusion, based on the groundwater flow paths and water quality data collected from the extensive

monitoring well network, it is not necessary to further evaluate the vertical migration of radiological

contamination within this area.

Question No. 6: Underground coal mining east of the site has the potential to cause land subsidence

and groundwater redirection/diversion. Have you identified the presence of any actual mines

beneath the site, and if present, what potential impact do they have on groundwater?

Response: Attachment E contains information on subsurface mining activities within the vicinity of the

Waltz Mill Site. Attachment E includes a U.S. Geological Survey (USGS) quadrangle map showing the

coal crop lines and structure contours of the coal seams beneath the site. A similar map illustrates mined-

out areas of the Upper Freeport Coal, which is the shallowest coal seam present beneath the study area.

These maps indicate that the Upper Freeport Coal is approximately 115 feet (Calley's Run area) to

150 feet (former LWRB area) below ground surface. The structural dip of the coal seam is to the west at

about 185 feet per mile or 2 degrees. Because of the changes in topography over the site and the dip of

the coal, the Upper Freeport Coal is approximately 200 feet below ground surface within the former test

reactor area.

Mined-out areas of the Upper Freeport Coal are not located directly beneath the SLWP area. As

illustrated in the attached USGS map, deep mining of the Upper Freeport Coal has occurred east of this

area and just east of Calley's Run. There is no field indication of subsidence nor is it expected to any

great degree in the SLWP area, based on the relative depth and distance of the mined-out areas from the

SLWP area. Deep-mining operations can result in increased fracturing of overlying bedrock units

resulting in a dewatering of the overlying water-bearing zones. The presence of a continuous water-

bearing zone beneath the SLWP area indicates that dewatering of this monitored zone is not occurring,

which again is expected based on the depth and distance of the mined-out areas. In conclusion, deep

mining has not occurred beneath the SLWP area and the data do not indicate that adjacent mining

activities have had an effect on groundwater flow directions.

Question No. 7: Does your characterization of groundwater flow confirm that Calley's Run is the

local discharge area for onsite groundwater flowing through the contaminated area west of Calley's
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Run? What is the impact to offsite dose receptors from the groundwater pathway if contaminated

groundwater flows under Calley's Run to an offsite receptor east of Calley's Run.

Response: Geologic Cross Section C-C' (Figure D-2) depicts subsurface conditions beneath and adjacent

to Calley's Run. The stream bottom along this section is at an elevation of approximately 928.5 feet

above mean sea level. The water depth within the stream can change relatively rapidly following

precipitation events. However, based on observations during the soil remediation activities, typical water

depth of the stream was observed to be less than 2 feet in wetter times of the year and in drier times of the

year the water depth can decrease to several inches.

Historical groundwater elevations were reviewed for Wells OHE-17R, MW-i, and MW-3 and are

summarized in Table F-I (Attachment F). Based on the approximate depth of Calley's Run and assumed

minimum/maximum stream water depths, these data indicate that the groundwater elevations in these two

wells are higher-than-anticipated seasonal stream surface elevations. Based on these data, Calley's Run

can be considered a local groundwater discharge zone for the uppermost water-bearing zone. This

information is consistent with conclusions made by CNWRA in their technical report. In Section 3.2,

Paragraph 2, CNWRA notes, "Migration of the contaminant plume to the southeast, the direction of

groundwater flow, is limited by Calley's Run, a nearby stream that runs along the eastern boundary of the

site. Surface water in Calley's Run is fed by local groundwater."

As a groundwater discharge zone, groundwater to some depth below the stream would discharge into the

stream. However, at greater depths, some flow may continue beneath the stream toward the MW-I area.

Well MW-I was installed historically to evaluate this potential pathway and groundwater results indicate

it has not been impacted. Therefore, it can be concluded from this information, in conjunction with the

data presented in the response to Question No. 5 (vertical depth of contamination), that Calley's Run does

provide a hydraulic barrier to groundwater contaminant migration. Furthermore, groundwater

contamination is only minimally reaching monitoring points along the western side of the stream and,

therefore, a source of contaminated groundwater does not exist that could move off site east of Calley's

Run.

Question No. 12: Has the area of contamination found between the solid waste pad and Calley's

Run been included in the site dose assessment and computation of the DCGLs for the site?



Response: The area of contamination between the solid waste pad and Calley's Run had been identified

during characterization and is, therefore, part of the site dose assessment and the computation of the

DCGLs. The extent of the contamination was found to be larger than original characterization indicated.

However, the effect of this on the site dose assessment is nominal, i.e., the conservative assumptions and

input parameters used in the dose assessment and calculation of DCGLs already bound the extent of

contamination found in this area.
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. Attachment C

Groundwater Radiochemistry Isoconcentration Maps











Attachment D

Geologic Cross Section Drawings
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Attachment E

USGS Smithton Quadrangle Maps
Coal Outcrops and Mined-Out Areas
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Attachment F

Historical Groundwater Elevations
OHE-17R, MW-1, and MW-3














