TVA Shawnee Fossil Plant
Special Waste Landfill — Permit # SW07300041
May 2015 First Half of Year
Groundwater and Surface Water Monitoring Report
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JAMES E. BickrFoORD
SECRETARY PAuUL E. PaTTON

GoveERNOR

COMMONWEALTH OF KENTUCKY R et
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET
DEPARTMENT FOR ENVIRONMENTAL PROTECTION
FRANKFORT OFFICE PARK
14 Rewy Ro

FRANKFORT KY 40601 ;Zﬂéw_ % 3
March 31, 1999 ﬂ‘/,oyb

- Joseph R. Bynum, Executive Vice President - ,Zd'
Tennessee Valley Authority
1101 Market Street
Chattanooga, Tennessee 37402-2801

RE: Signawre Authority for:
TVA Paradise Steam Plant (Drakesboro)
Permit No. 089-00012
Muhlenberg County

Tennessee Valley Authority Shawnee Fossil Plant
Permit No. 073-00041
McCracken County

Dear Mr.Bynum:

Thank you for notifying the cabinet of personnel changes in your organization. Due to this change, I have
revised the listing of those positions which have signature authority for the above referenced landfills, in
accordance with 401 KAR 47:160, Section 6. ’

This signature authority pertains to reports and applications that are required to be submitted to the
Division of Waste Management. The positions authorized are:

Type of Authority _ o

Position (Permits and/or Reporfs) RECEIVED
Plant Manager Reports n
. Manager of Permitted Programs for Advanced . IAPR 30 1999
Production Technology and Regulatory Integration Reports
=3 A copy of this letter must accompany any report submitted to the Division of Waste-Managem

The Division must be notified immediately upon any change in authority. Should you have any questions
concerning the above, please contact me at (502) 564-6716, ext. 276.

Sincerely, L _*
RECEB.!?VED \i L g st
e 1?)5 ?)2 9 EEE ' ‘ Mary Ann & Admin. Spec., Pr.

Permit Administration Section

5 -
- H h
i President Solid Waste Branc
Ex%ggtsi\i:lep\éﬁgr Group Division of Waste Management
c: Charlie Ritchie, Supervisor West Section Padu‘c_ah R‘egional_Ofﬁce
Carol Sole, Supervisor, Permit Administragongsec ion Madisonville Regional Office

JKW--5/3/99 . ‘n#ﬁgﬂ
cc: H. C. Kolb, Paradise orinted on Recycled Paa?
J. M. Loney, WT 8C-K & An Equal Opportunity Employer M/F/O




ENERGY AND ENVIRONMENT CABINET

DEPARTMENT FOR ENVIRONMENTAL PROTECTION
DIVISION OF WASTE MANAGEMENT
200 FAIR OAKS LANE, 2"’ FLOOR
FRANKFURT, KY 40601
TELEPHONE NUMBER (502) 564-6716

Groundwater and Surface Water Monitoring
Sample Data Reporting Form

This form is to be utilized by those sites required by regulation (Kentucky Waste Management
Regulations - 401 KAR 48:300 and 45:160) or by statue (Kentucky Revised Statues Chapter 224)
to conduct groundwater and surface water monitoring under the jurisdiction of the Division of
Waste Management. You must report any indication of contamination within forty-eight (48)
hours of making the determination using statistical analyses, direct comparison, or other
similar techniques. Submitting the lab report is NOT considered notification. Instructions for
completing the form are attached. Do not submit the instruction pages.

1. Facility Name: Tennessee Valley Authority, Shawnee Fossil Plant
2. Activity: Special Waste Landfill
3. Agency Interest #: 3073 4. Permit #: 073-00041

5. Finds/Unit No.: KY4-640-006-686 /1 6. Quarter and Year: 2nd 2015

7. Check one of the following:

[] Characterization [ ] Quarterly Semi-Annual [ ] Annual  [] Assessment

8. Check applicable submittal: Groundwater [ | Surface Water



9.

10

11.

14.

15.

17.

19.

20.

21.

22.

24.

25.

27.

29.

30.

32.

34.

FACILITY INFORMATION
Facility Name: Tennessee Valley Authority, Shawnee Fossil Plant
. Facility Address: 7900 Metropolis Lake Road, Paducah, KY 42086-9450
County: McCracken 12. Latitude: 37° 09’ 15” 13. Longitude: 88° 47’ 25”

Sampling Date: 05/11/2015 - 05/14/2015

OWNER INFORMATION
Facility Owner: Tennessee Valley Authority ~ 16. Phone No.: (270) 575-8001
Contact Person: Holly Lawrence 18. Phone No.: (270) 575-8024
Contact Person Title: Environmental Scientist

Mailing Address: 7900 Metropolis Lake Road, Paducah, KY 42086-9450

SAMPLING PERSONNEL

(IF OTHERE THAN LANDFILL OR LABORATORY)
Company: Tennessee Valley Authority
Contact Person: Ronda L. Hooper 23. Phone No.: (423) 751-6399

Mailing Address: TVA BR 4A-C, 1101 Market Street, Chattanooga, TN 37402

LABORATORY RECORD #1

Laboratory: Environmental Science Corporation 26. Lab ID No.: TN-2006
Contact Person: Pam Langford 28. Phone No.: (800) 767-5859

Mailing Address: 12065 Lebanon Rd., Mt. Juliet, TN 37122

LABORATORY RECORD #2

Laboratory: Southwest Research Institute 31. Lab ID No.: KY-90010
Contact Person: Ms. Jackie Ranger 33. Phone No.: (210) 522-3320

Mailing Address: 6220 Culebra Road, San Antonio, TX 78228



35. Certification statement: This certification clause shall be signed by the responsible person(s)
described in 401 KAR 47:160, Section 6(1), and/or (2) and is required by 401 KAR 47:160,
Section 6(4). This clause may be incorporated into a cover letter and attached to this submission.
This clause shall accompany every report/application submitted to this office.

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons directly responsible for gathering the information, the information submitted is, to the
best of my knowledge and belief, true, accurate, and complete. I am aware that there are
significant penalties for submitting false information, including the possibility of fine and
imprisonment for such violations.

/QM i) M 7%5/’5

SIGNATURE /" DATE

Jerry M. Kaler, Shawnee Fossil Plant Manager
NAME and TITLE - PLEASE PRINT
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INTRODUCTION

The Shawnee Special Waste Landfill was originally permitted in October 1993. The landfill was
placed into Groundwater Assessment by the Kentucky Division of Waste Management (KDWM)
in a letter dated February 17, 2011. This followed characterization and confirmation sampling in
2010, which indicated exceedances of background groundwater statistics and Maximum
Contaminant Levels (MCLs). Now, beyond the drought conditions that occurred in 2010 and
improved sampling techniques such as micropurging, there were no MCL exceedances for this
sampling event. Therefore, the groundwater sampling results meet drinking water standards for
required parameters. This report contains the first half of year groundwater assessment
monitoring results for samples collected by TVA staff from May 11 through 14, 2015. Sample
analyses were performed by ESC Lab Sciences and Southwest Research Institute (SRI).
Groundwater monitoring, sample analysis and reporting were performed in accordance with 401
KAR 45:160 and the approved facility Construction/Operation Permit, the most recent dated
June 20, 2014.

GROUNDWATER SAMPLING AND ANALYSIS

Unfiltered groundwater samples were collected by M.W. Starks (TVA) at background
monitoring wells D19, D27 and D77, and at downgradient (compliance) wells D8A, D11, D11B,
D30A, D30B, D33A, D74A, D74B, D75A, D75B, and D76A. A quality control (QC) duplicate
sample was obtained from well D-8A. A field blank was collected while sampling well D-27. In
addition, a duplicate sample was obtained from well D-27, as required for SRI laboratory QC.
Sample collection, handling, and quality control were performed in accordance with Sections 4.1
through 4.4 of the Groundwater Monitoring Plan presented in Attachment 44 of the 2007 permit

modification.

Samples were analyzed for all groundwater assessment parameters specified in the Groundwater
Assessment Plan approved on April 19, 2013. Analytical results are summarized on KDWM
data forms in Table 1. Groundwater samples from well D27 (which historically has contained
trichloroethene and radiological contaminants flowing from off-site sources) were analyzed by
SRI. Groundwater samples from all other monitoring wells were analyzed by ESC. All holding

times were met.
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EVALUATION OF GROUNDWATER MONITORING DATA

Comparison of the May 2015 monitoring data to Kentucky Department of Environmental
Protection (KDEP) MCLs indicates there were no MCL exceedances for this sampling event (see
Table 2). Additionally, statistical analysis of the groundwater monitoring data was performed
for permit-required parameters using prediction intervals applied on an interwell basis (Gibbons,
1994). A description of the method, rationale for its selection, and specifics regarding
application to the facility groundwater detection monitoring program (originally presented in the

June 2010 monitoring report) is summarized below.

Separate statistical evaluations were performed on monitoring data for wells completed in each
of the three shallow aquifers present beneath the landfill site. These aquifers include the upper
Regional Groundwater Aquifer (RGA), the Upper Continental Deposits (UCD), and alluvial
deposits of the Ohio River and local tributaries. Monitoring wells associated with each aquifer
are identified in Table 3. Either parametric or nonparametric prediction interval methods were
applied depending on normality of background constituent data. For all constituents except pH,
one-sided upper prediction limits (UPLs) derived from n background measurements and having a
(1-0) probability of including the next k measurements at compliance wells were computed for
each constituent using the methods of Gibbons (1994, pp. 8-76), where a is the Type 1 (false-
positive) error level and k is equal to the number of constituents times the number of compliance
wells. Evaluation of pH data were performed using a two-sided prediction interval having a
lower prediction limit (LPL) and an UPL. Future sample constituent measurements from
compliance wells associated with each aquifer were compared to background prediction limits
derived from available monitoring data for the same aquifer. If a new measurement was outside
of background prediction interval, the method allows one verification resample from each
monitoring well having a statistical exception. The resample is analyzed only for the exceeded
constituent(s). Should the resample result also fall outside of background prediction interval, the
exception is deemed statistically significant; otherwise, the original exception is considered

insignificant.

A site-wide Type 1 error rate of 0.05 is maintained in application of the parametric form of the

prediction interval. The corresponding individual sample constituent error rates for comparisons
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Table 3. Aquifer-Specific Groundwater Monitoring Networks

Installation
Aquifer Well Date Location Relative to Landfill
D27 Apr-1988 Background
D8A Sep-1987 Downgradient (Little Bayou side)
Upper D11B Jun-2008 Downgradient (Ohio River side)
RGA D30B Jun-2008 Downgradient (Ohio River side)
D74B Jun-2008 Downgradient (Ohio River side)
D75B Jun-2008 Downgradient (Little Bayou side)
D19 Apr-1988 Background
ucbh D75A Jun-2008 | Downgradient (Little Bayou side)
D76A Jun-2008 Downgradient (Little Bayou side)
D77 Jun-2008 Background
D11 Mar-1988 Downgradient (Ohio River side)
Alluvium | p30A Jun-2008 | Downgradient (Ohio River side)
D33A Jun-2008 Downgradient (Ohio River side)
D74A Jun-2008 Downgradient (Ohio River side)
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are computed and reported based on the number of compliance locations, constituents, and
verification resamples using the methodology presented in the American Society for Testing and
Materials (ASTM) D6312-98 (ASTM, 1998). For nonparametric prediction interval testing, the
confidence level is based on n, k, and the number of resamples. Constituent prediction limits are
updated with new sample measurements added to the pool of background data for each aquifer.
Statistical analysis of monitoring data are performed using MANAGES groundwater data

management and evaluation software (EPRI, 2013).

Statistical results for the May 2015 groundwater monitoring data are summarized in Table 4.
Computed background testing limits and other supporting information pertaining to statistical
analysis of constituent data for UCD, RGA, and alluvial well samples are provided in
Appendices A, B and C, respectively. Statistical exceedances for wells in the UCD were shown
for boron, COD, specific conductance, sulfate, total dissolved solids, and total organic carbon
(Table 4). RGA data exceptions are also shown in Table 4. Exceedances were shown for boron,
pH, specific conductance, sulfate, and total dissolved solids (Table 4). COD was also in an
exceedance for the Well D-8A duplicate, but not the well itself. This makes the COD UPL
suspect, as all other parameters closely align with the well results. The alluvial aquifer, showed

exceedances for boron, molybdenum, and pH (Table 4).

Statistical findings indicate the likelihood of coal-combustion by-product effects on groundwater
beneath and downgradient of the Special Waste Landfill. However, current groundwater quality
in the landfill locality does not exceed KDEP MCLs for drinking water (Table 2). No
confirmation sampling was recommended following this monitoring event because statistical
exceptions were similar to those observed since September 2010. While the water beneath and
downgradient of the landfill meet drinking water standards, groundwater beneath the SHF
reservation is restricted from use due to the Department of Energy Water Policy Boundary,

which includes the entire SHF reservation.
GROUNDWATER POTENTIOMETRIC SURFACE MAPS

Groundwater level elevations measured in monitoring wells on May 11, 2015, prior to sampling

are included in Table 1. These measurements were used in preparing groundwater
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potentiometric maps for the RGA aquifer presented on Figure 2. The essentially linear array of
monitoring wells completed in the alluvial and UCD aquifers precludes development of
meaningful potentiometric surfaces for the formations; consequently, measured groundwater
elevations are posted beside each well on Figures 1 and 3, respectively. The inferred direction of
groundwater movement in the three shallow aquifers beneath the site is generally toward the
Ohio River.

CONCLUSIONS
The May 2015 groundwater assessment monitoring results demonstrate no MCL exceedances.

Statistical exceedances for wells in the UCD were shown for boron, COD, specific conductance,
sulfate, total dissolved solids, and total organic carbon. RGA statistical exceedances were shown
for boron, pH, specific conductance, sulfate, and total dissolved solids. COD was also in an
exceedance for the Well D-8A duplicate, but not the well itself. This makes the COD UPL
suspect, as all other parameters closely align with the well results. The alluvial aquifer, showed
exceedances for boron, molybdenum, and pH. While statistical findings indicate potential coal-
combustion by-product effects on groundwater beneath and downgradient of the Special Waste
Landfill, local groundwater quality down gradient of the landfill does not exceed KDEP MCLs
for drinking water, and has an existing restriction on its use due by the DOE water policy

boundary.

CONTACT FOR FURTHER INFORMATION

Report preparation was performed by Ronda L. Hooper, an Ash and Groundwater Specialist with
Waste Permits, Compliance, and Monitoring. Any questions regarding this groundwater
monitoring report should be directed to her in TVA’s Chattanooga office at (423) 751-6399.
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Figure 3. Alluvial Aquifer Groundwater Potentiometric Levels on May 11, 2015
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ENERGY AND ENVIRONMENT CABINET

DEPARTMENT FOR ENVIRONMENTAL PROTECTION
DIVISION OF WASTE MANAGEMENT
200 FAIR OAKS LANE, 2"° FLOOR
FRANKFURT, KY 40601
TELEPHONE NUMBER (502) 564-6716

Groundwater and Surface Water Monitoring
Sample Data Reporting Form

This form is to be utilized by those sites required by regulation (Kentucky Waste Management
Regulations - 401 KAR 48:300 and 45:160) or by statue (Kentucky Revised Statues Chapter 224)
to conduct groundwater and surface water monitoring under the jurisdiction of the Division of
Waste Management. You must report any indication of contamination within forty-eight (48)
hours of making the determination using statistical analyses, direct comparison, or other
similar techniques. Submitting the lab report is NOT considered notification. Instructions for
completing the form are attached. Do not submit the instruction pages.

1. Facility Name: Tennessee Valley Authority, Shawnee Fossil Plant
2. Activity: Special Waste Landfill
3. Agency Interest #: 3073 4. Permit #: 073-00041

5. Finds/Unit No.: KY4-640-006-686 /1 6. Quarter and Year: 32015

7. Check one of the following:

[ ] Characterization  [_] Quarterly Semi-Annual [ ] Annual [ ] Assessment

8. Check applicable submittal: [ ] Groundwater Surface Water
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FACILITY INFORMATION

9. Facility Name: Tennessee Valley Authority, Shawnee Fossil Plant

10.

11.

14.

15.

17.

19.

20.

21.

22,

24,

25.

27.

29.

30.

32.

34.

Facility Address: 7900 Metropolis Lake Road, Paducah, KY 42086-9450
County: McCracken 12. Latitude: 37° 09’ 15” 13. Longitude: 88° 47’ 25”

Sampling Date: 05/11/2015 to 05/14/2015

OWNER INFORMATION

Facility Owner: Tennessee Valley Authority ~ 16. Phone No.: (270) 575-8001
Contact Person: Holly Lawrence 18. Phone No.: (270) 575-8024
Contact Person Title: Environmental Scientist

Mailing Address: Highway 996, Paducah, KY 42001

SAMPLING PERSONNEL

(IF OTHERE THAN LANDFILL OR LABORATORY)
Company: Tennessee Valley Authority
Contact Person: Ronda L. Hooper 23. Phone No.: (423) 751-6399

Mailing Address: TVA BR 4A-C, 1101 Market Street, Chattanooga, TN 37402

LABORATORY RECORD #1

Laboratory: Environmental Science Corporation 26. Lab ID No.: TN-2006
Contact Person: Pam Langford 28. Phone No.: (800) 767-5859
Mailing Address: 12065 Lebanon Rd., Mt. Juliet, TN 37122

LABORATORY RECORD #2

Laboratory: Southwest Research Institute 31. Lab ID No.: KY-90010
Contact Person: Ms. Jackie Ranger 33. Phone No.: (210) 522-3320
Mailing Address: 6220 Culebra Road, San Antonio, TX 78228
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35. Certification statement: This certification clause shall be signed by the responsible person(s)
described in 401 KAR 47:160, Section 6(1), and/or (2) and is required by 401 KAR 47:160,
Section 6(4). This clause may be incorporated into a cover letter and attached to this submission.
This clause shall accompany every report/application submitted to this office.

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons directly responsible for gathering the information, the information submitted is, to the
best of my knowledge and belief, true, accurate, and complete. | am aware that there are
significant penalties for submitting false information, including the possibility of fine and
imprisonment for such violations.

/Q&% . Lol 7/8/15

(/SIGNATURE DATE

Jerry M. Kaler. Shawnee Fossil Plant Manager
NAME and TITLE - PLEASE PRINT
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INTRODUCTION

This report is to comply with the permit requirements for the TVA Shawnee Fossil Plant Special
Waste Landfill, Permit No. SW07300041 dated June 20, 2014. Specifically, it addresses required
surface water monitoring in accordance 401 KAR 45:160 and the approved Surface Water
Monitoring Plan. Attachment 43 of the 2007 permit modification of the Special Waste Landfill
Permit contains the Surface Water Monitoring Plan. This is the report of the first half of the year,
semiannual surface water monitoring data collected May 13, 2015 from designated monitoring
sites on the Ohio River and Little Bayou Creek (LBC). Samples were collected from the four
locations (SW-A to SW-D) shown in Figure 1. The Ohio River field conditions created a turbid
sample from location SW-B (87.2 NTU). Samples were analyzed by ESC Lab Sciences, Mt.
Juliet, Tennessee. Sample collection, analysis and reporting were performed by TVA staff in

accordance with 401 KAR 45:160 and the approved Surface Water Monitoring Plan.

SURFACE WATER SAMPLING AND ANALYSIS

Unfiltered grab samples were collected by M.W. Starks at SW-A, SW-B, SW-C, and SW-D
surface water monitoring stations on LBC and the Ohio River. The stations were field determined
and in the general vicinity of the longitude and latitude coordinates of the monitoring points
designated in Figure 1. Bill McDonough with KDWM confirmed the field-determined locations
of the monitoring points as appropriate. Monitoring stations SW-A and SW-B are positioned at
upstream and downstream locations on the Ohio River relative to the Special Waste Landfill;
whereas, stations SW-C and SW-D are located at upstream and downstream sites on LBC. Field
duplicate samples were collected at station SW-A. Sample collection, handling and quality
control were performed as specified in the Surface Water Monitoring Plan (Attachment 43) of the
Facility Permit Application, and in accordance with EPA Region 4 Operating Procedure:
Surface Water Sampling, SESDPROC-201-R1, November 1, 2007. Water samples were received
by ESC on May 15, 2015 and analytical results were reported on May 26, 2015.

Ohio River and LBC water samples were analyzed for the six parameters specified in the most
recent Facility Permit dated June 20, 2014, using the analytical methods listed in Table 2 of
Attachment 43 of the 2007 permit modification. Analytical results are summarized in the
KDWM data form on Table 1. All analytical testing was conducted within recommended sample
holding times.
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Upstream-downstream data comparisons for LBC indicate mixed results. There was a slightly
higher concentration of calcium, chloride and sulfate at downstream station SW-D than at
upstream station SW-C, but SW-D had double the level of total suspended solids (TSS). The high
TSS could have influenced some of the results. Boron was non-detectable at both locations, and

pH was approximately the same.

The downstream data for the river, SW-B showed very little change from the upstream sampling
point SW-A, with the exception of a slight increase in chloride, and the TSS was several times

higher at the downstream Ohio River sampling point (SW-B).

CONTACT FOR FURTHER INFORMATION

The surface water monitoring report was prepared by Ronda Hooper, an Ash and Groundwater
Specialist with Waste Permits, Compliance, and Monitoring. Any questions regarding this report
should be directed to her in Chattanooga at (423) 751-6399.
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Sampling Locations
A Surface Water Sampling Location |

‘ Groundwater Sampling Location
Special Waste Landfill

| Note: Kentucky Lambert South State Plane
NAD 27 coordinate system |

Surface Water
Sampling Location

Longitude

Latitude

SWA

W 46 19.992"

N37° § 25.452"

SWEB

WER" 47 35.088"

N37° 10 4.728"| |

SW-C

WA 47 17.340"

N37° 8 45.888"

SWD

N37° 9'50.868"

VWER" 47 53.592"

L

Figure 1. Shawnee Fossil Plant Surface Water Sampling Locations
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APPENDIX A

PREDICTION LIMIT STATISTICAL RESULTS
FOR UCD AQUIFER MONITORING WELL DATA
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