Memorandum from the Office of the Inspector General

November 7, 2019
Robert M. Deacy, Sr.

FINAL REPORT — SPECIAL PROJECT 2019-17245 — GROUNDWATER MONITORING
AT SHAWNEE FOSSIL PLANT

The Office of the Inspector General (OIG) contracted with ATC Group Services LLC (ATC)

to conduct a review of groundwater monitoring activities at Shawnee Fossil Plant to determine
the quality of the program and adherence to regulatory standards. ATC stated that in their
opinion, monitoring activities performed at Shawnee Fossil Plant are in adherence with
guidelines for the Environmental Protection Agency. Furthermore, ATC stated the work
performed appears to be of high quality and does not likely result in any discrepancies for the
program. However, ATC identified an omission from a plan that did not impact groundwater
monitoring. Your written comments which addressed actions taken and provided clarifying
information have been included in the report (See Appendix A). See Appendix B for
management’s complete response. All work pertaining to this review was conducted by ATC.
The OIG relied on ATC’s processes and procedures for quality control in the attached report.

This report is for your review and information. No response to this report is necessary. If
you have any questions, please contact Deana D. Scoggins, Senior Auditor, Evaluations, at
(423) 785-4822 or Gregory R. Stinson, Deputy Assistant Inspector General, Evaluations, at
(865) 633-7367. We appreciate the courtesy and cooperation received from your staff during
the project.

%MWM

Jill M. Matthews
Deputy Inspector General Performing the Duties of the Inspector General

DDS:FAJ

Attachments

cc (Attachments):
TVA Board of Directors Sherry A. Quirk
Clifford L. Beach, Jr. Ronald R. Sanders Il
Jodie A. Birdwell Michael D. Skaggs
Robertson D. Dickens Rebecca C. Tolene
Joseph J. Hoagland Michael S. Turnbow
Jeffrey J. Lyash OIG File No. 2019-17245

Justin C. Maierhofer



APPENDIX A
Page 1 of 6

| 2725 East Mmook Aioad

F Euite 121
Fsimigh, NG 27504

¥y Tei: §15-871-0359

. Fax 9153-871-033E8
EHVIROMW ERTAL + GEOTECHRICAL ——— i

EUILONME SCRE MCES + MATERIRLS TEETINE BLC. Erginssring Licerss Mo C-1528

Wovember &, 2019

Mr. Grag Stinson

Office of the Inepactor Gensral
Tannasaas Vallsy Authority
200 West Summit HIE Drive
Knoxvile, Tennessee 37902

RE:  Paer Review Lettsr Report
Tennessss Vallsy Authorfy — Shawnes Fosall Plant
#Azh Pond 2 and Consolidaled Waste Dry Stack
7800 Metropolls Lake Road
West Paducan, MoCracken County, Kenbucky

Dhaar Mr. Stinson:

ATC Assoclates of North Camiina, P.C. [ATC), on behalf of the Ofice of the Inspector Ganeral
{OIG) for the Tennessee Valley Authorty (TVA), has performed a peer review of the
groundwater monitodng aciiviles performed at the TVA Shawnee Fossl Plant for coal
combustible resigual (CCR) wnits Ash Pond 2 and Consclidated Waste Dry Stack. ATC
reviewed reports prepared from Ocioder 2017 through July 2019, with 3 focus on the follawing:

= Review moniionng well locations fo ensure they are appropriatsly located to property
monitor the site and represant background conditions.

* Review analytical |aboratory reports to detemming and ensure thers were no gqually
assuranceiquallty control {QA/QC) exceplions during analysis that would render the data
unacceptable for s Intenoed use.

« Review baseline data to determine reason for varablity of the data that may result from
varying sampling methods or other fachors, such as turbidity.

» Review of the statistical analysis.

In addition, ATC perfomed a slte visit o Inspect the ste and assoclaled monfonng wells. A
detalied outling of ATC's peer review activilles along with concluslons for the site are discussed
Delow.
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1.0 Background Information
1.1 Site History

The TVA Shawnee Fossll Flant Is iocated at 7900 Mefropols Road In West Paducah,
McCracken County, Kentucky. The faclity is located along the southem side of the Chio River
near the confluence of the Tennessee River. Construction of the facilty was inftiated in 1951
and all CCR units associated with the facility were In operation by 1956. The Consolidated
Waste Dry Stack Is located west of the powerhouse and recelves dry fiy ash from the plant and
dredged botiom ash from Ash Pond 2. Ash Pond 2 Is located on the northwestern portion of
the facility property and ks used for storage of fly ash and bottom ash from coal buming at the
FI|EI11 and carifcation and treatment of slulce and Flmt watars and storm water runoft from the
plant, the Consolidated Waste Dry Stack, and the Coal Yard Drainage Basin.

1.2 Hantucky Depariment of Emvironmental Protection (KDER)

The KDEP has Incorporated the siandards from the EPA CCR muke into Its reguiations and
requires owness and operators to comply with the CCR nule.

1.3 EPA Coal Combustion Resldual Rule

In Aprl 2015, the EPA passed a nie to reguiate the disposal of CCR a5 sold wasle under
Subditie D of the Resource Conservation and Recovery Act (RCRAL The CCR Rule appiies to
specifically identified CCR Units owned by the TVA located or operating at recantly active Tossll-
power-gencration pianis. As a result, the CCR Rule applies to nine TVA faciities. The scope of
the CCR Rule for the Shawnee Fossll Plant pertains io groundwater monitorng of the Ash Pond
2 and Consolidated Waste Dry Stack. TVA has established a Groungwater Monltonng Program
to comply with the reguirements of the CCR Rule.

According io the EPA, an owner or operator of 3 CCR Unlt s required o Install a system of
monitorng wells, submit a Groungwater Samplng and Analysis Plan [SAP), and establish a
program  outiining deiection monibonng, assessment monkorng, and comectwe acton,
needed. SAPs have been submitted for the Shawnes Fossll Plant Ash Pond 2 CCR unit In
October 2017, May 2013, and February 2019. According to the most recent February 2019
SAP, downgramient wells D-11E, D-20B, D-745, and SHF-101G and background wel SHF-
102G are usad for monltoring under the CCR Rule. It should be noted the Consolldated Waste
Dry Stack and Ash Pond 2 are monltored as a Mult-Unlt since they cannot be monitored
separately due o thalr location. However, the Consolidated Waste Dry Stack is not referenced
In the SAPs. TVA has acknowletged this oversight and is working o update the SAPs to
Inciuge the Consolkdated Waste Dry Stack.

Baseline Fﬂﬂl’lrﬂ:lﬂﬂg Was FI'EITIHTHEH petwesn Movember 2016 and EEFITEI'I"IBEF 2017 on walls
D118, D-30B, D-T4B, SHF-101G, and SHF-102G. Detection monlorng was performed In
October 2017 to determine statistically significant Increases [S31s) for Appendix Il constituents
using baselne data. The detection monitoring identfled SSis of Appendix il constftuents. Two
altemata sowrce demonsirations wereg FFEIT[HT'HEH and conciuded the S5is weare not the result of
an emor or atemate source. Snce the demonstralions wene unsucocessful, TVA did not
produce a regort other than documenting the attempis In the annual reporing. Based on the
conclusion of e altemate source demonsirations, e she was advanced o assessMeEn]
monitorng and Included analysls of Appendix Wl and Appendix [V constituents. Assessment
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monitonng was inftiated In June 2018. The January 201% Annual Groundwater Monfttoring and
Corrective Action Report Indicaied 3 551 for molybdenum in well D-748.

The Aszh Pond 2 and Consolidated Waslke Dry Sack are currently In the assessment phase with
3ssessment of comective measures Initiaied on Aprl 15, 2019. An Assessment of Chmecihe
Measures report lssued In July 201% Indicated plans to close the Ash Pond 2 CCR wnit by
Ociober 2020 as a comectlve measure. The Consolidated Waste Dry Stack will continue o
operate under the CCR Rule.

2.0 Pear Flla Review
2.1 Reviewed Raports

ATC reviewed the following documents for the Shawnes Fossll Plant specfically prepared to
address the EPA CCR Rule:

»  Well Installation Diagrams for Water Quallty Samping Wells (SHF-101G, D-115, D-30B,

D-T4B), August 2017, Stantec

Sampling and Analysis Plan Revision 4, October 2017, Amee Foster Whesler

Statistical Method CestiMcation for Compllance, October 16, 2017, HDR, Inc.

Groundwater Monltoring System, October 16, 2017, AECOM

2017 Annual Groundwater Monltoring and Comective Action Report, January 21, 2018,

Stanfec

» Sampling and Analysis Plan, May 29, 2018, Temacon

»  Groundwater Quallty Analytical Summary Report, Parts A and B, Sampling Dates June
5-5, 2018, October 1, 2018, Temacon

»  CGroundwater Quality Analytical Summary Repor, Pars A and B, Sampling Diates June
25-2€, 2018, Ocioder 2, 2018, Temacon

»  Groundwater Qualtty Analytical Summary Report, Parts A and B, Samping Dates July
17-1E, 2013, Dciober 5, 2018, Termacon

= Groundwater Qually Analylical Summary Report, Parts A and B, Samping Dales
August 7-5, 2018, October 17, 2018, Temacon

= Groundwater Qually Analylical Summary Report, Parts A and B, Samping Dales
August 27-28, 2018, October 13, 2018, Temacon

» 2018 Annual Groundwater Monltoring and Comective Action Report, January 31, 2019,
Stanfec

»  Sampling and Analysls Plan, Febuary &, 2019, Temacon

=  Notffication Identifying Appendix IV Constiwents Memao, February 13, 2019, Stantec

® Azgepsment of Comectve Maasuras, JI.I|'!|' 15, 2019, Stantec

2.2 Reporiz Discusalon

The October 2017, May 2018, and February 2019 SAPs wera found to be thorugh, complete,
and are consldered approprate for the groundwater monfonng program assoclaied wih the
Ash Pond 2 and the Consolidated Waste Dry Stack. Both the May 2013 and February 2019
SAPs Indicate deviation from the Ocloder 2017 SAP by Incluging an alternate sampiing
contractor. The SAPs Include third party review of both fleid and laboratory procedurss by
TVA'S qualrty dssurancs I:I\'EIE-FFI[ consultant, Environmental Slandands. Indicator FIEEFHETETE
beyond those prescribed In Appendix Il and IV of the CCR Rule are Included In the analysls
plans. The SAPs reference TVA's Qualty Assurance Protecion Plan and Technical
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Instructions. As mentioned previously, the Consolldated Waste Dry Stack and Ash Pond 2 are
maonitored 3as 3 Mult-Unit since they cannot be moniored separately dus 1o thelr locaton.

The Statistical Methods Cestfication for the Shawnes Fossl Plant outined the proposed
statistical methods for evaluating groundwater monitoring data collecied at the Ash Pond 2 and
the Consolidated Waste Dry Stack. The document Included the required cerfication by a
Professional Engineer licensad In the Siate of Kentucky. The proposad statistical methodoiogy
was developed following guidelines developad by the EPA Including the following:

« USEPA, Sialistical Analysis of Groundwater Monltoring Data at RCRA Faclilles:
Unified Guldance. Ofice of Respurce Conssrvation and Recowvery, Program
Impiementation and Information Dhislon, UWSEPA, EPA S300R-09-007, 2004.

« Singh, A. and Ashok Singh. ProUCL 5.1.002 Technical Guide Siatistical Software Tor
Environmental Applications Tor Data Sets with and wihout Mondstec! Dbssrvations.
EPASOLROTDE, 2015,

ATC alsp reviewed the Siatisiical Analysis Repon Included In the 2018 Annual Groundwater
Monforng and Corrective AcBion Report. ATC finds that the proposed methodology Is
compliant with the above-refersnced guidance documants and Indusiry-standard practices.

Groundgwater Guality Analytical Summary Reports documenting monitonng performed betwesn
Jume 5, 2018 and Awgust 23, 2016 generally Tollowed the May 2018 SAP. There were a few
discrepancies  with siaolizaton parametsrs  and  calorslion ranges; howeves, these
discrepancies o not lkely Tect the analybcal reswls. Furthemore, the repoms document
omlisshon of Information from e fleld notes during the sampling events {Le. not Indicating how
purge waler was disposed of, not clarfying thal sampling equipment was gecontaminated
between sampling poinis, etc) however, 3as nofed In the repors, the omitted Information
appears minor and does not affect the data qualty. The Consolidated Waste Dry Stack Is
referenced In the Annual Groundwater Monitoring Reports; however, 1 Is not referenced In the
In the text portion (Par A) of the Groundwater Qualty Analytical Summary Reports.

ATC rmeviewsd dala trends documented In the 2018 Annual Groundwater MonRornng and
Caorrective Action Report submited In January 2019, Varlable trends of speciic metals, anlons,
and total dissolved solids (TDS) were dentfied In several wells. The meial and anlon frends
app=ar io hawe some relationship to the turbidity and TDS valuss. Overall, concenirations tend
io be rending downward 3 TVA |5 making eforts to reduce Wwbidity In the samples. Temporal
variations In metals concentrations can also be the resuRl of natural changes In aquifer
condiions that can ocowr seasonally (2.g., temperature, groundwater elevation, groundwater
pH. sle).

ATC reviewed the Assessment of Comective Measures report Issued In July 2019. The report
Was praparad 1o asdress the SS1 for molybdenum detecied In wel D-745. Both CCR and non-
CCR monfonng wells were wsed to determing the extent of molybdenum concentrations during
an Intial characterzation of groundwater. Addilonal characterization was proposed, with
refarenced aciiviies Including addtional sampling events, Installation of addiional monitodng
wells, supglemental Investigation Into the nature and estmated quantity of matenal released,
and sampiing wells Instalied for the purpose of evaluating and deskgning a remedy. TWA has
also Implemented operational changes as source conirdl measures (Le. lowering the water
swface elgvation In Ash Pond 2 to reduce the pressure head and reduce the rate of potential
process water infiliration). 11 was aiso Indicaied that TVA plans to ciose Ash Pond 2 Dy Ociober
2020. The Consplldated Waste Dry Stack wil conlinue b operate under the OCR Rule.
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MonRored natural attepuation, hydrawlc contalnment and treatment, and enhanced In-sle
treatment will De consldered for polental remedial technologles o address the mofybdenum
concenirations. The remedial alternative to address mfybdenum will b= selected as s00n a5
feaslole and will be documenied In future semi-annual groundwater moniionng regons.

3.0 5 Vialt

ATC conducted an Inspeciion of Ash Pond 2 and the Consolidaied Wasie Dry Stack units on
August 8, 2019 to review site and monitoring well condiions. ATC's Inspecition was Imited to
the locations of the deteconfassessment monltorng wel network specified In e
aforementioned SAPs, and Included wells I-118, D-208, D-748, SHF-101G and SHF-102G.
The Inspection focused on the positioning of the welis relative o the CCR unis, and the
condiion of the well completion and surrounding area. The profective well covers were nod
openad during the Inspaciion.

The monitoring wels and access Mats were found bo be In good condition. The positioning of
the wells refatve to e CCR units and thelr construciion appeared 0 be adeguate for
asEes6Ing background groundwater chemistry and groundwater quallty downgradiant of the
CCR unRs. It was noted that a @scharge channel assoclated with Ash Pond 2 was present
along the norhem edge of both CCR wnlts. Monttoring wells D-118 and SHF-101G are located
on the norhern side of the discharge channel between the channel and the Ohlp River.
Monioring wells D-748 and D-308 were |ocated on the southern sids of the discharge channel,
b=taeen e channel and the Consolidated Waste Dry Siack CCR uni. Wel SHF-102G Is
gesignated as a background well 10 355856 background groundwater quality conditions in the
shaliow unconsolidated aquifer. The screen Intenvals target a portion of the underlying aquifer
gesignated as the Reglonal Gravel Aquiter (RGA)L The TVA representative indicated that the
hydrogeological study demonstrated a wertical (downward) gradient was presant In e
hydrogeologlcal unit overying the RGA, so the overlying unit would not have been sultabie for
monltoring to detect a release from the CCR wnits. Accondingly, the RGA was selected as e
most approgriate aquifer fo tanget for detection moniodng. A Groundwater Monitoring Plan
Wwas not avalable to review to determine the rationale In positioning of the wells or selacting the
screen Intenvals In the REGA. While 40 OFR 257.91 does not speciflically require that a
Goundwater Monkorng Plan be develpped, It does Indicale several faciors that should be
gonsiderad In locating the groundwater monitoring wells.

The TVA representative did note that due to ooding from the Ohlo River, thay were unable fo
sample the wells this year untl just recently. It was observed that several of the wells had
been undersater. TVA Indicated that after the fiood waters had receded, they conducted a
mock purge of groundwater In the wells to determine If there had been an increase In turbidity,
Indicating that fiood water had enterad the well. 1t was found that al wells, except D-745, had
glevated turnldiy and were redeveloped prior io samping. TWA |5 currently evaluating
misdifications 1o the groundwaler monltoring program o Include monkonng wells that would not
be affectad by potential future Nicoding avents.

4.0 Concluslons

ATC performed a3 review of groundwater monhoring acthities at the TVA Shawnee Fossll Plant
io determine the qually of the program and adherence fo reguiabory standards for the Ash
Pond 2 and Consolldated Waste Dry Siack OCR Units. As part of the review, ATC reviewad
reports submited bo the EPA and performed a sibe visit
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The only defigiency ATC Identified was the omission of the Consolldated Waste Dry Stack from
the SAPs and text portion [Part A) of the Groundwater Quallty Analytical Summary Reports.
Both CCR unis are being monfored 35 3 Mul-Unit and uilize the same well network;
therefare, there ks no |ITI|}EI31 on the grwnm'al:er Fﬂﬂl’l"ﬂl’ll’rg ar I:|I.IH||'[:|I' af the well netwark.

TWA should conslder the following recommendations:
- TWA should compisie the acilon 1o resise the SAP [0 Include the Consplidated Waste
Dry Stack.
- TWA should also review the SAPS Tor any other facllities thal have Mult-Unit CCR uniis
bo ensune that the CCR units are incleded In the SAP.
In summary, it I5 of ATC's opinlon that the monitoring activites performed at the above
referenced fachity are In adherence with EPA's guidelines. Furthermore, the work performed by
TVA'S consultants appears to be of high qualty and does not lkely result In any major
discrepancies for the program.

ATC appreclates the opportunity to assist you wih this project. If you have guestions or require
addtional information, pieass do nod hesitate o contact us at (919) &71-0999.

Sincersly,

ATEC Assoclates of Morth Carclina, P.C.

7;1%' a l:;'?ﬂqf+ ___.a:j,."".:' |".I .II - '1.| N

Timathy D. Grant, P.G. Lary M. George, P.G.
Senlor Project Manager PrincipaliZenior Project Manager
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From: "Birdwell, Jodie Allyn

Date: Wednesday, October 30, 2019 at 8:32:38 PM

To: Matthews, Jill M., Deacy, Robert Martin Sr

Cc: Beach, Clifford L Jr, Dickens, Robertson Dale, Quirk, Sherry Ann, Sanders, Ronald Reeves II,
Skaggs, Michael David, Tolene, Rebecca Chunn, Turmbow, Michael S

Subject: RE: Request for Comments - Draft Special Project 2019-17245 - Groundwater Monitoring at
Shawnee Fossil Plant

Ms. Matthews:

Thank you for the opportunity to review the draft report on Shawnee. We are pleased with your consultant’s conclusion
that we are in compliance with groundwater monitoring réquirements and that our work appears to be of high quality.

We have addressed your consultant’s note on page 2 that the Consolidated Waste Dry Stack was not referenced in
portions of the Sampling Analysis Plan (SAP). Thank you for bringing that oversight to our attention. The Dry Stack was
specifically identified elsewhere in the document—e._g., Appendix B, the Quality Assurance Project Plan—and is sampled
by the menitoring network as shown on Figure 1 of the SAP. We have corrected the oversight in the document, as
attached, and have reviewed all other 5APs for multi-unit well networks where a similar oversight may have

occurred. All current SAPs for multi-unit systems identify each unit within that system.

In addition, we recommend changing the following statement in Section 1.2 of your report concerning Kentucky's
Department of Environmental Protection (KDEP): “KDEP does not provide any regulatory oversight as long as the facility
continues to comply with the EPA CCR rule.” Inour view, it is more accurate to say that Kemtucky has incorporated the
standards from the CCR rule into its regulations and requires owners and operators to comply with the CCR Rule.

We have no other comments.

Jodie Birdwell
General Manager
Generation Consftruction: Strategy and Engineering

Tennessea Valley Authorty
1101 Market Street, LP S508
Chattanooga, TN 37402
202-213-1512 (m)

jabirdwel@tva.gov




