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Direct Testimony of Rachel S. Wilson Page 1 

I. INTRODUCTION AND QUALIFICATIONS 1 

Q Please state your name, business address, and position. 2 

A My name is Rachel Wilson and I am a Principal Associate with Synapse Energy 3 

Economics, Incorporated (qSynapser). My business address is 485 Massachusetts 4 

Avenue, Suite 2, Cambridge, Massachusetts 02139. 5 

Q Please describe Synapse Energy Economics. 6 

A Synapse Energy Economics is a research and consulting firm specializing in 7 

electricity industry regulation, planning, and analysis. OncVehZsh Xa^Zcih ^nclude 8 

state consumer advocates, public utilities commission staff, attorneys general, 9 

environmental organizations, federal government agencies, and utilities. 10 

Q Please summarize your work experience and educational background. 11 

A At Synapse, I conduct analysis and write testimony and publications that focus on 12 

a variety of issues relating to electric utilities, including integrated resource 13 

planning, resource adequacy, electric system dispatch, environmental regulations 14 

and compliance strategies, and power plant economics.  15 

I also perform modeling analyses of electric power systems. I am proficient in the 16 

use of spreadsheet analysis tools, as well as optimization and electricity dispatch 17 

models to conduct analyses of utility service territories and regional energy 18 

markets. I have direct experience running the Strategist, PROMOD IV, 19 

PROSYM/Market Analytics, PLEXOS, EnCompass, and PCI Gentrader models, 20 

and I have reviewed input and output data for several other industry models.  21 

Prior to joining Synapse in 2008, I worked for the Analysis Group, Inc., an 22 

economic and business consulting firm, where I provided litigation support in the 23 

form of research and quantitative analyses on a variety of issues relating to the 24 

electric industry.  25 
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Direct Testimony of Rachel S. Wilson Page 2 

I hold a Master of Environmental Management from Yale University and a 1 

Bachelor of Arts in Environment, Economics, and Politics from Claremont 2 

McKenna College in Claremont, California.  3 

A copy of my current resume is attached as Exhibit RW-1. 4 

Q On whose behalf are you testifying in this case? 5 

A I am testifying on behalf of the Sierra Club. 6 

Q Have you testified previously before the Georgia Public Service Commission? 7 

A Yes. I testified in Georgia Power ?dbeVcnsh (qCZdg\^V LdlZgr dg q?dbeVcnr)8 

2019 Integrated Resource Plan case, Docket 42310. 9 

Q What is the purpose of your testimony? 10 

A The purpose of my testimony is to YZhXg^WZ i]Z YZ[^X^ZcX^Zh ^c CZdg\^V LdlZgsh11 

request for rate recovery of past and future expenses associated with the 12 

management of coal combustion residuals (CCRs) and environmental compliance 13 

cost recovery (ECCR).  14 

Q Please identify the documents and filings on which you base your opinions. 15 

A My findings rely primarily upon the testimony and discovery responses of 16 

Georgia Power witnesses. I also rely on the attached expert report of Mark 17 

Quarles, and to an extent on external documents such as industry publications and 18 

materials from other utility dockets in other jurisdictions.  19 

Q Are you sponsoring any exhibits with your testimony? 20 

A Yes. I am sponsoring six exhibits.  21 
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Exhibit Number Contents

RW-1 Resume of Rachel S. Wilson 

RW-2 Company response to STF-L&A 5-13 Amended TRADE 
SECRET 

RW-3 Company response to STF-L&A 10-1 TRADE SECRET 

RW-4 Expert report of Global Environmental, LLC/Mark Quarles 

RW-5 Excerpt of Bednarcik Exhibit 4 from the Direct Testimony of 
Jessica L. Bednarcik Before the North Carolina Utilities 
Commission 

RW-6 Paul Exhibit A-12 Schedule B5.1, from the Direct Testimony of 
Matthew Paul Before the Michigan Public Service Commission  

1 

II. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS 2 

Q Please summarize your primary conclusions. 3 

A I conclude that Georgia Power failed to show that its spending on past costs 4 

associated with CCRs was reasonable and prudent. This includes the $241 million 5 

CCR ARO regulatory balance that Georgia Power projects to be under-collected 6 

as of December 31, 2019 for which the Company is currently requesting cost-7 

recovery.1 The Company did not provide a cost breakdown or line item expenses 8 

for any of its coal plants, ash basins, or landfills that would allow review of the 9 

individual expenses it seeks to recover from its customers.  10 

Similarly, Georgia Power provided no such cost accounting for future CCR costs, 11 

despite the fact it is requesting to recover $158 million in 2020, $140 million in 12 

2021, and $227 million in 2022 from its customers. Information on future costs 13 

related to Effluent Limitation Guidelines (ELG) is lacking. 14 

1 See Direct Testimony of Poroch, Adams, Robinson at 26. 
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Direct Testimony of Rachel S. Wilson Page 4 

Finally, the Company bases its closure plans on permit applications rather than 1 

actual permits, meaning that these costs can be expected to change if the Georgia 2 

Environmental Protection Division (EPD) does not approve the plans or alters 3 

them. Customers may then have to pay even more money if Georgia Power has to 4 

undo parts of its closure plans. 5 

Q Please summarize your primary recommendations. 6 

A I make several recommendations. First, the Commission should disallow the costs 7 

that have already been incurred by Georgia Power because the Company has not 8 

presented any detailed evidence, in the form of a breakdown of costs or line item 9 

expenses, on how this money was spent in order to determine if the expenses were 10 

reasonable and prudent. Cost recovery should also not be allowed to the extent 11 

that the historical CCR storage and disposal did not comply with state and federal 12 

regulations, as described in the report by Mark Quarles, attached to my testimony 13 

as Exhibit RW-4, and described in more detail in Section VI. 14 

Second, I recommend that the Commission disallow recovery for future expenses 15 

for the same lack of detailed information as with past expenditures. The EPD has 16 

cdi nZi VeegdkZY CZdg\^V LdlZgsh XadhjgZ eaVch VcY ^hhjZY i]Z necessary permits, 17 

hd ^i ^h cdi nZi `cdlc ^[ i]Z ?dbeVcnsh proposed plans follow state and federal 18 

law. The Commission should consider withholding cost recovery on these future 19 

CCR costs until permits are issued and expenditure details are provided. With 20 

respect to any future spending on ELG compliance at the Bowen plant, I would 21 

recommend that the Commission disallow cost recovery on any spending that is 22 

above the cap set in the IRP docket, to the extent that Georgia Power is seeking 23 

recovery of these costs. 24 

Third, Georgia Power should issue a Request for Proposal (RFP) on the beneficial 25 

uses of coal ash before estimated costs are accepted for rate recovery. As I 26 

describe in Section V, Dominion Energy was recently able to substantially lower 27 

its cost estimates associated with beneficial reuse of coal ash by conducting an 28 

RFP rather than relying on estimates. 29 

Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 6 of 87



Direct Testimony of Rachel S. Wilson Page 5 

Finally, I recommend that the Commission initiate a separate hearing specifically 1 

id VYYgZhh i]Z ?dbeVcnsh CCR Asset Recovery Obligation (ARO) compliance 2 

costs, both historical and forward-going since the closure of these ash basins and 3 

landfills are a multi-billion-dollar expense spanning fifty or more years. 4 

III. <:CF<>6 DCK:FgG 8C6@ 6G= A6B6<:A:BH GD:B9>B< 6B95 

REVENUE REQUIREMENTS  6 

Q What is Georgia Power seeking in this rate case with respect to CCRs? 7 

A Georgia Power is seeking cost recovery for past and future CCR spending. This 8 

includes a projected under-collected CCR ARO regulatory balance through 9 

December 31, 2019 and planned spending from 2020 through 2022. This section 10 

YZhXg^WZh CZdg\^V LdlZgsh egd_ZXiZY adc\-term spending on CCR ARO 11 

compliance, as it has been described by the Company, and its plan to develop a 12 

center for beneficial use of reclaimed CCR. 13 

Q What is the amount of the projected under-collected balance of CCR ARO 14 

regulatory balance for which the Company is requesting recovery? 15 

A The Company is projecting an under-collected CCR ARO regulatory balance of 16 

$241 million as of December 21, 2019.2 This balance reflects the capital 17 

investments made by the Company to comply with state and federal regulations 18 

for CCR ARO since 2013 that have not been recovered in current rates.319 

Q Does the Company explain why it projects under-collected CCR ARO 20 

compliance costs at the end of 2019? 21 

A No. The Company does not provide any analysis or discussion in the rate case 22 

filing, nor in any responses to discovery, of the factors leading to an under-23 

collected balance of CCR ARO compliance costs from investments starting in 24 

2013 and projected through the end of 2019. 25 

2 See Direct Testimony of Poroch, Adams, Robinson at 26. 

3 See Direct Testimony of Poroch, Adams, Robinson at 6. 
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Direct Testimony of Rachel S. Wilson Page 6 

Q Does the Company provide a detailed description of all CCR ARO 1 

compliance costs incurred since 2013 and projected through the end of 2019? 2 

A No. The Company provides virtually no information in either the rate case filing 3 

or responses to discovery of its CCR ARO compliance costs incurred since 2013 4 

and projected through the end of 2019. 5 

Ec i]Z ?dbeVcnsh gZhedchZ id Y^hXdkZgn, it provides CCR ARO spending by 6 

plant, ash pond, landfill and by year.4 Based on confidential information 7 

contained in response to STF-L&A-10-0V PN=@A OA?NAP-mahm+ i]Z ?dbeVcnsh8 

****************************REDACTED***************************9 

***********************. As stated above, the Company expects to under-10 

collect some portion of these expenditures and thus is seeking to also recover 11 

$241 million in this rate case.512 

Q How much does the Company plan to spend on CCR ARO compliance over 13 

the three-year alternate rate plan and what portion of these planned 14 

Qd\QZPU`a^Q_ M^Q UZOXaPQP UZ `TQ 8[Y\MZeg_ Q_`UYM`QP ^QbQZaQ ^Q]aU^QYQZ`15 

deficiency? 16 

A The Company projects annual spending on ash ponds and CCR landfills of $277 17 

million, $395 million, and $655 million for 2020, 2021, and 2022, respectively. 18 

Including the under-recovered balance and the CCR ARO accrual currently 19 

gZ[aZXiZY ^c i]Z ?dbeVcnsh Wase rate, the Company projects annual revenue 20 

deficiency of $158 million, $298 million, and $525 million for 2020, 2021, and 21 

2022, respectively.622 

4 See STF-L&A-10-1, attachment STF-L&A-10-1a TRADE SECRET.xlsx, attached as Exhibit RW-2. 

5 See Direct Testimony of Poroch, Adams and Robinson at 26. 

6 See Direct Testimony of Poroch, Adams and Robinson at 26. 
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Direct Testimony of Rachel S. Wilson Page 7 

Q KTM` U_ `TQ ^Q]aQ_`QP MZZaMX UZO^QM_Q UZ `TQ 8[Y\MZeg_ ^M`Q NM_Q `[ ^QO[bQ^1 

its CCR ARO regulatory compliance costs? 2 

A The Company is requesting an increase in the rate base of $158 million in 2020, 3 

$140 million in 2021, and $227 million in 2022.74 

Q Does the Company provide a detailed description of all planned CCR ARO 5 

compliance costs from 2020 2022? 6 

No. Once again, the Company provides virtually no information in the rate case 7 

filing, or responses to discovery, of its planned CCR ARO compliance costs 8 

projected from 2020 through 2022.  9 

Referring again to i]Z ?dbeVcnsh gZhedchZ id STF-L&A-10-1a, information is 10 

provided for future CCR spending only by plant, ash basin, landfill and by year.811 

Trade Secret Table 1 below provides the spending by plant, year, and category 12 

(ash pond vs. landfill). 13 

7 See Direct Testimony of Poroch, Adams and Robinson at 9. 

8 See Exhibit RW-2. 
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Direct Testimony of Rachel S. Wilson Page 8 

Trade Secret Table 1. Past and future CCR spending at Georgia Power plants 1 

Power Plant Ash Sites Closure Status

Costs ($ in 

millions) 

Project to 

Date 2018

Costs ($ in 

millions) 

Future 

Spend

Costs ($ in 

millions) 

Total

Arkwright Pond AP-1, AP-2DAS, AP-3 CIP in 2010 under Solid Waste 

Regulations. Under new CCR rules, future CBR to an 

onsite landfill  

REDACTED REDACTED REDACTED 

Arkwright Landfill REDACTED REDACTED REDACTED 

Arkwright Total REDACTED REDACTED REDACTED

Bowen Pond AP-1 CBR in process REDACTED REDACTED REDACTED 

Bowen Landfill LF active, future CIP REDACTED REDACTED REDACTED 

Bowen Total REDACTED REDACTED REDACTED

Branch Pond AP-A CBR 2016, AP-B, C, D future CBR, AP-E regulated 

as a dam, future CBR 

REDACTED REDACTED REDACTED 

Branch Landfill No mention of a LF in the Environmental Compliance 

Strategy, despite future spending 

REDACTED REDACTED REDACTED 

Branch Total REDACTED REDACTED REDACTED

Hammond Pond AP-3 CIP 2018, AP-1, 2, 4 will be CBR REDACTED REDACTED REDACTED 

Hammond Landfill LF active, future CIP REDACTED REDACTED REDACTED 

Hammond Total REDACTED REDACTED REDACTED

Kraft Pond AP-1 CBR REDACTED REDACTED REDACTED 

Kraft Landfill LF inactive, future CIP REDACTED REDACTED REDACTED 

Kraft Total REDACTED REDACTED REDACTED

McDonough Pond AP-1 CIP 2017, AP-2 CBR 2019, AP-3, 4 CIP in process REDACTED REDACTED REDACTED 

McDonough Landfill None REDACTED REDACTED REDACTED 

McDonough Total REDACTED REDACTED REDACTED

McIntosh Pond AP-1 future CBR REDACTED REDACTED REDACTED 

McIntosh Landfill LF3 closed 2008, now in post-closure care. LF-4 

active, future CIP 

REDACTED REDACTED REDACTED 

McIntosh Total REDACTED REDACTED REDACTED

McManus Pond AP-1 CBR in process REDACTED REDACTED REDACTED 

McManus Landfill None REDACTED REDACTED REDACTED 

McManus Total REDACTED REDACTED REDACTED

Mitchell Pond AP-A, 1, 2 future CBR REDACTED REDACTED REDACTED 

Mitchell Landfill None REDACTED REDACTED REDACTED 

Mitchell Total REDACTED REDACTED REDACTED

Scherer Pond AP-1 future CIP REDACTED REDACTED REDACTED 

Scherer Landfill LF active, future CIP REDACTED REDACTED REDACTED 

Scherer Total REDACTED REDACTED REDACTED

Wansley Pond AP-1 future CIP REDACTED REDACTED REDACTED 

Wansley Landfill LF active, future CIP REDACTED REDACTED REDACTED 

Wansley Total REDACTED REDACTED REDACTED

Yates Pond AP-1 CBR 2018, AP-A CBR 2017. AP-3, B' CIP in 

process. AP-2, B CBR in process 

REDACTED REDACTED REDACTED 

Yates Landfill LF (inclusive of R-6 and AP-C) CIP in process REDACTED REDACTED REDACTED 

Yates Total REDACTED REDACTED REDACTED

Grand Total Pond REDACTED REDACTED REDACTED 

Landfill REDACTED REDACTED REDACTED 

Total REDACTED REDACTED REDACTED

Sources: Georgia Power Environmental Compliance Strategy Table 4.3-1, Docket No. 42310; Cost data 2 

from TS STF-L&A-5-13, attached as TS Exhibit RW-3; Global Environmental, LLC Preliminary Analysis of 3 

Closure Permit Applications, attached as Exhibit RW-4. 4 
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Direct Testimony of Rachel S. Wilson Page 9 

As indicated in TS Table 1, the CCR ARO planned expenditures vary 1 

significantly by plant. The Company provides no discussion to characterize the 2 

nature of these differences, nor does the Company provide any additional details 3 

on the cost categories beyond qash pondr versus qlandfill.r4 

Q Is it possible to determine the reasonableness of CCR ARO spending given 5 

the limited information the Company provided in this rate case filing? 6 

A Jd- P]ZgZ ^h ^chj[[^X^Zci ^c[dgbVi^dc id VhhZhh l]Zi]Zg i]Z ?dbeVcnsh heZcY^c\7 

on CCR ARO compliance is reasonable, which is a prerequisite to allowing cost 8 

recovery. I would expect to see line by line expenses detailing how Georgia 9 

Power spent historical money and how it plans to spend future money, which 10 

would include but not be limited to, permitting, well drilling, groundwater 11 

monitoring, hiring experts, technical analysis, etc. Section IV of my testimony 12 

gives examples of the types of expenses provided by other utilities in CCR-related 13 

dockets in other states. ***************REDACTED******************* 14 

**************************; however, there is no mention of a landfill in 15 

CZdg\^V LdlZgsh Environmental Compliance Strategy. This is the sort of oddity 16 

that an itemized accounting of expenses would clarify. 17 

Q Is U` \[__UNXQ `[ PQ`Q^YUZQ cTQ`TQ^ <Q[^SUM D[cQ^g_ MO`U[Z_ cU`T ^Q_\QO` `[18 

CCRs are reasonable? 19 

A No. Because Georgia Power has provided no evidence that its closure plans are 20 

compliant with state and federal law, or that it has been historically handling its 21 

coal ash in compliance with state law, it is almost impossible to determine if the 22 

?dbeVcnsh heZcY^c\ ^h gZVhdcVWaZ-23 

Q Can you provide an example where Georgia Power failed to properly justify 24 

its CCR ARO spending?   25 

A Yes. CZdg\^V LdlZgsh eaVch [dg i]Z closing of Bowen Plant AP-1 ash basin 26 

provides a useful example of the need for more detailed information prior to 27 

committing ratepayer funds. The Company plans to comply with CCR regulations 28 

by moving one half of the coal ash contained in the basin to one side, lining the 29 
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Direct Testimony of Rachel S. Wilson Page 10 

basin, and then moving the ash back to its original location. Georgia Power will 1 

then do the same thing for the other half of the coal ash as it lines the other half of 2 

the basin.9 According to Mark Quarless Report, the Company did not look at 3 

alternatives such as using the on-site landfill to place the excavated coal ash from 4 

Bowen AP-1.10 This type of closure seems to lead to unnecessary expenses 5 

associated with moving the ash multiple times. Georgia Power has provided no 6 

evidence that its strategy for Bowen AP-1, as currently planned, is reasonable or 7 

cost-effective for ratepayerspinformation which is required prior to recovering 8 

hundreds of millions of dollars from ratepayers. 9 

Q What should Georgia Power provide in support of cost recovery for CCRs? 10 

A The Company should provide several things in support of a request for cost 11 

recovery: (1) a detailed accounting of all CCR ARO compliance expenditures, 12 

including an itemized cost breakdown indicating how much will be spent on each 13 

step of the project. These line items could include, but are not limited to 14 

engineering, design, drilling, technical reports, permitting processes, groundwater 15 

monitoring, environmental health and safety, etc; (2) the EPD permits indicating 16 

i]Vi CZdg\^V LdlZgsh egd_ZXih VgZ VeegdkZY VcY Xdbea^Vci l^i] hiViZ VcY [ZYZgVa17 

law; and (3) analysis and documentation confirming that the least-cost alternatives 18 

were selected to meet CCR ARO compliance. I recommend that the Commission 19 

^c^i^ViZ V hZeVgViZ ]ZVg^c\ heZX^[^XVaan id VYYgZhh i]Z ?dbeVcnsh ??N =NK20 

historical compliance costs as well as the $7.58 billion in forward-going CCR 21 

management costs. 22 

23 

24 

9.See Exhibit RW-4 at 33.

10 See Exhibit RW-4 at 33.
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Direct Testimony of Rachel S. Wilson Page 11 

IV. SUPPORT FOR COST RECOVERY IN OTHER JURISDICTIONS 1 

Q You assert that Georgia Power has not been transparent about how it has 2 

spent the money it is seeking, nor has it detailed how it plans to spend future 3 

money. What evidence should the Company provide to support its request 4 

for recovery of CCR management costs? 5 

A In seeking cost recovery for capital and operating expenses, it is good practice for 6 

utilities to provide breakdowns of these costs to facilitate a prudence review by  7 

utility commissions and intervenors. This is true for rate cases and preapproval-8 

type dockets. 9 

As an example, Duke Energy Carolinas (DEC) recently filed its 2019 rate case, in 10 

which it is seeking more than $200 million in cost recovery for its coal ash costs 11 

incurred in 2018 and 2019. Duke Energy Witness Jessica L. Bednarcik filed 12 

Direct Testimony and Exhibits providing a detailed breakdown of these incurred 13 

costs in order to demonstrate their reasonableness.11 In contrast to Georgia Power, 14 

which provided only high-level trade secret costs by ash basin and landfill and 15 

only in response to discovery requests, DEC made its detailed costs public. 16 

Kc eV\Z 06 d[ Ih- >ZYcVgX^`sh @^gZXi PZhi^bdcn+ h]Z egZhZcih V hjbbVgn d[ i]Z17 

activities performed and costs incurred during an 18-month period at four of 18 

@A?sh XdVa eaVcih+ l]^X] ^h gZegdYjXZY WZadl Vh PVWaZ 2. 19 

11 See the DEC Direct testimony of Jessica Bednarcik at 17. 
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Table 2. Duke Energy Carolinas coal ash management cost summary 1 

2 

Source: Direct Testimony of Jessica L. Bednarcik Before the North Carolina Utilities 3 

Commission. Docket No. E-7 SUB 1214. September 30, 2019. Page 17, Table 1, available at 4 

https://starw1.ncuc.net/NCUC/page/docket-docs/PSC/DocketDetails.aspx?DocketId=27d5fcbf-5 

d84b-4b74-933d-33dc87827bb7.6 

Ec VYY^i^dc+ Ih- >ZYcVgX^`sh Zm]^W^ih lZci ^cid ZkZc bdgZ YZiV^a VcY ^cXajYZY7 

descriptions and costs associated with all the various closure options, by ash 8 

basin. An excerpt of her Exhibit 4 [dg @j`Zsh =aaZc edlZg eaVci is attached to my 9 

testimony as Exhibit RW-5. 10 

Q Do you have any other examples related to coal ash? 11 

A Yes. In 2016, Northern Indiana Public Service Company (NIPSCO) requested a 12 

Certificate of Public Convenience and Necessity for environmental compliance 13 

projects associated with the CCR rule and Effluent Limitation Guidelines (ELGs). 14 

The Direct Testimony of Mr. Kurt W. Sangster from NISPCO describes the cost 15 

analyses done by NIPSCO in determining compliance with these rules and lays 16 

out the specific costs at issue. An excerpt from his testimony shows those costs, in 17 

Table 3, below. 18 
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Table I Actual cost inc:UITed 1/1/2018 thro11!gh -6/30/20U> 

Alle& Belews Creek Cliffside/Rogers Marshall --

EHS $4,711,010 $4,788,547 $5,803,812 $4,437,090 

Basin Closure $2,195,969 $2,784,491 $2,487,578 $5,421,021 
/ Engineering 
Design 

Basin $2,564 $0 $48,402 $11,228,600 
Support 
Projects 

Permanem $9,326,407 $565,895 $1,766,241 $1,077,337 
Water Supply 

Permitting $415,244 $687,758 $565,534 $265,127 

Other $1,402,680 $3,647,793 $2,023,193 $2,380,727 

Tota] Cost $18,053.874 $12,474,484 s12,o.M~ 760 $24,809,902 
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Table 3. NIPSCO CCR and ELG compliance costs 1 

Project 

 Direct 

Capital 

($) 

 Indirect 

Capital 

($) 

 Total Capital 

(direct and 

controllable) 

($) 

 AFUDC 

($) 

 Total 

Capital 

($) 

 Annual 

O&M  

($) 

Construction 

Start Date 

In-Service 

Date 

CCR Compliance Plan 

Bailly Generating Station 

Ground Water Monitoring    1,200,000  180,000   1,380,000  117,000 6/6/2016 10/19/2017

Incremental Surface 

Impoundment (O&M)  -    -     -    346,000 10/21/2015 ongoing

Total    1,200,000  180,000   1,380,000  463,000 

Michigan City Generating 

Station 

Ground Water Monitoring    1,200,000  180,000   1,380,000  117,000 6/13/2016 10/19/2017

Remote Ash Conveying  53,500,000  8,025,000  61,525,000 2,252,000 4/1/2017 10/19/2018

Material Management Area    3,000,000  450,000   3,450,000 4/1/2017 10/19/2018

Incremental Surface 

Impoundment (O&M)  -    -     -    346,000 10/21/2015 ongoing

Total  57,700,000  8,655,000  66,355,000 2,715,000 

R.M. Schahfer Generating

Station

Ground Water Monitoring    3,100,000  465,000   3,565,000  280,000 5/23/2016 10/19/2017

Remote Ash Conveying (U14 

& U15) 107,600,000 16,140,000 123,740,000 2,382,000 4/1/2017 10/19/2018

Material Management Area    2,000,000  300,000   2,300,000 4/1/2017 10/19/2018

Process and Storm Water 

Pond    5,400,000  810,000   6,210,000 TBD

Landfill-Pond Closure  15,900,000  2,385,000  18,285,000 10/21/2018 10/19/2028

Incremental Surface 

Impoundment (O&M)  -    -     -    801,000 10/21/2015 ongoing

Total 134,000,000 20,100,000 154,100,000 3,463,000 

Total CCR 192,900,000 28,935,000 221,835,000   6,700,000  228,535,000 6,641,000 

ELG Compliance Plan 

R.M. Schahfer Generating

Station

Piping Bottom Ash to FGD    4,600,000  690,000   5,290,000    -   1/1/2020 12/1/2023

ZLD 137,900,000 20,685,000 158,585,000 2,600,000 1/1/2020 12/1/2023

Total ELG 142,500,000 21,375,000 163,875,000   6,400,000  170,275,000 2,600,000 

Environmental Compliance 

Project 

 Direct 

Capital 

($) 

 Indirect 

Capital 

($) 

 Total Capital 

(direct and 

controllable) 

($) 

 AFUDC 

($) 

 Total 

Capital 

($) 

 Annual 

O&M  

($) 

335,400,000 50,310,000 385,710,000 13,100,000 398,810,000 9,241,000 
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Source: Reproduced from Direct Testimony of Kurt W. Sangster before the Indiana Utility 1 

Regulatory Commission. Cause No. 44872. November 23, 2016. Attachment 4-A, available at 2 

https://iurc.portal.in.gov/legal-case-details/?id=5e18aadd-5ca0-e611-80f7-1458d04e2f50.  3 

Q Do you offer any additional examples? 4 

A UZh- Ec @Zigd^i AY^hdcsh (@PA) 1/07 gViZ XVhZ+ i]Z @^gZXi PZhi^bdcn d[ IVii]Zl5 

Paul supports the reasonableness and prudency of the capital and operations and 6 

bV^ciZcVcXZ (K&I) Xdhih [dg XZgiV^c d[ @PAsh \ZcZgVi^c\ jc^ih-12 His Exhibit 7 

A-12, which is attached to my testimony as Exhibit RW-6, provides capital and8 

O&M expenditures for the steam, hydraulic, and peaking plants owned by DTE9 

for a historical year (2017), a bridge period, and the Projected Test Year.10 

Q Based on your experience, is the information provided by Georgia Power 11 

consistent with what a reasonable utility would do when asking for cost 12 

recovery? 13 

A No. As shown in the preceding examples, reasonable utilities provide detailed 14 

cost breakdowns to demonstrate that their spending is prudent. These are public 15 

examples, and there are many more examples in which cost information is 16 

confidential, but nonetheless available to utility regulators and intervenors. 17 

Georgia Power failed to provide justification for its costs, either publicly or as 18 

trade secret information, and it is thus impossible to make a determination as to 19 

the reasonableness or prudency of its estimates.   20 

V. BENEFICIAL USES OF CCR 21 

Q Are there beneficial uses of CCR that could lower the costs of regulatory 22 

compliance to Georgia Power? 23 

A Yes. Based on a report by the U.S. Environmental Protection Agency, CCR can 24 

be used in concrete and flue gas desulfurization (FGD) gypsum in wallboard. 25 

Coal fly ash can be used as a direct substitute for portland cement in concrete and 26 

12 Direct Testimony of Matthew T. Paul before the Michigan Public Service Commission. Case No. U-20162, available 

at https://iurc.portal.in.gov/legal-case-details/?id=5e18aadd-5ca0-e611-80f7-1458d04e2f50. 
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FGD gypsum can be used as a replacement for mined gypsum in wallboard. These 1 

are currently the two largest encapsulated beneficial uses of CCR.132 

Georgia Power's decision to excavate and transport CCRs to unlined 3 

impoundments for consolidated closure-in-place is a missed opportunity to 4 

beneficially reuse those wastes. Excavated CCRs can be sufficiently processed 5 

ex-situ to be used as raw material substitutions (e.g. in concrete). As a result, the 6 

excavated CCRs would instead have a monetary value and no long-term disposal 7 

site liability with continued costs. Of course, Georgia Power might be able to 8 

excavate CCRs from closed-in-place impoundments or closed landfills for 9 

beneficial reuse at some point in the future after closure, if permitted by Georgia 10 

EPD. However, by that time it would have already incurred the substantial costs 11 

of building an engineered cap that would then be destroyed.14 The Company 12 

would then have to rebuild the cap over the remaining waste and/or install some 13 

sort of temporary cover to prevent water infiltration. This process of closing and 14 

reopening impoundments has the potential to incur high costs for which 15 

ratepayers should not be liable.  16 

Q Has Georgia Power considered the revenues associated with the beneficial 17 

uses of CCRs? 18 

A Yes, but the estimated revenues in the Test Year are much lower than any of the 19 

previous years for which Georgia Power has provided actual data, shown in 20 

Table 4. 21 

13 U.S. EPA. Frequent Questions about the Beneficial Use of Coal Ash. Available at: 
https://www.epa.gov/coalash/frequent-questions-about-beneficial-use-coal-ash#buandccrfinalrule 

14 See Exhibit RW-4 at 37. 
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Table 4. Proceeds from the sale of coal ash, historical and Test Year 1 

2 

Source: 9ZX[MYde^ ]Q^[ZY^Q _Z STF-L&A-1-30. 3 

Q Does the Company have plans to expand the amount of CCR that it can 4 

divert to beneficial use? 5 

A T]Z ?dbeVcnsh Environmental Compliance Strategy Update for 2019, includes6 

discussion of the development of a center for beneficial use of harvested CCR;157 

however, there are no confirmed plans identified in this rate case filing.8 

Nonetheless, Georgia Power is proposing Test Period revenues from coal ash that9 

are far less than historical revenues.10 

Q Did Georgia Power explain the decline in revenues from coal ash between the 11 

12-month period ending June 30, 2019 and the Test Period?12 

A No, there were no supporting documents submitted by the Company to explain13 

this drop of almost $2 million.14 

Q What more can Georgia Power do with respect to revenues associated with 15 

beneficial uses of coal ash? 16 

A In addition to providing justification behind the deviation of Test Year revenues 17 

associated with coal ash from historical revenues, Georgia Power should issue an 18 

RFP on the beneficial uses of coal ash before estimated costs are accepted for rate 19 

recovery. This would ensure that ratepayers do not pay for closure only to have 20 

Georgia Power then make money from the sale of coal ash.  21 

15 See Georgia Power Environmental Compliance Strategy Table 4.3-1, Docket No. 42310.

Plant
2013 Actual 2014 Actual 2015 Actual 2016 Actual 2017 Actual 2018 Actual

12M Ended 
6/30/19

Test Period 
7/31/2020

Scherer (527)$    (604)$    (741)$    (950)$    (982)$    (1,012)$    (1,141)$    (244)$    

Bowen (3,004) (3,135) (2,850) (2,990) (2,821) (2,895) (3,408) (2,171)

Wansley (2) (3) (4) (16) (23) (109) (115) (321)

Branch (29) - (9) - - - - -

Total (3,563)$    (3,742)$    (3,605)$    (3,955)$    (3,826)$    (4,017)$    (4,664)$    (2,736)$    

Georgia Power Company

Proceeds From Sale of Ash

(amounts in thousands)
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As an example, Dominion Energy was asked to issue an RFP for beneficial reuse 1 

of coal ash by the Virginia General Assembly after it estimated that beneficial use 2 

of coal ash at four sites, which included recycling, would cost between $2.564 and 3 

approximately $6.5 billion.16 Ec 1/07+ V[iZg gZXZ^k^c\ VXijVa W^Yh+ @db^c^dcsh4 

estimate of costs declined to between $2.773 and $3.358 billion (if one company 5 

did the work) or between $2.345 and $5.642 billion (if the work is shared by 6 

multiple companies.17 This represents a savings of almost $1 billion from the 7 

upper end of estimates prepared by Dominion.188 

VI. GEORGIA POW:FgG PAST CCR MANAGEMENT AND FUTURE 9 

COMPLIANCE PLANS  10 

Q Why are you recommending a disallowance of CCR cost recovery for 11 

historical CCR management and compliance?  12 

A I am recommending disallowance of CCR costs because, according to Mark 13 

Quarless Report, CZdg\^V LdlZgsh ]^hidg^XVa egVXi^XZh lZgZ ^cXdch^hiZci l^i]14 

industry standards, which led to groundwater contamination at the unlined surface 15 

impoundments.1916 

Q How cM_ <Q[^SUM D[cQ^g_ past management of CCRs inconsistent with 17 

industry standards?  18 

A MjVgaZhs VcVlysis concludes that historical industry data from the 1970s, as 19 

reported by EPA in reports issued in 1980 and 1988, indicated that Georgia Power 20 

knew or should have known about CCR contamination of groundwater shortly 21 

16 AECOM. 2017. Senate Bill 1398 Response: Coal Combustion Residuals Ash Pond Closure Assessment. Prepared for 
Dominion Energy. Available at: https://www.dominionenergy.com/library/domcom/media/about-us/electric-
projects/coal-ash/sb-1398-executive-summary.pdf?la=en. 

17 Dominion Energy. 2018. High Level Summary: Coal Combustion Residuals Recycling/Beneficial Use Assessment 
Business Plan. Available at: https://www.dominionenergy.com/library/domcom/media/about-us/electric-
projects/coal-ash/ccr-recycling-beneficial-use-assessment-summary.pdf?la=en. 

18 Ks?dccdg+ GVi^Z- 1/07- 7 _MWQ ZR _bZ ]Q[Z]_^3 LTd ]QOdOWUYS OZMW M^T M_ :ZXUYUZYe^ ^U_Q^ M[[QM]^ XZ]Q RQM^Uble now 
than it did a year ago. Virginia Mercury. Available at: https://www.virginiamercury.com/2018/11/20/a-tale-of-two-
reports-why-recycling-coal-ash-at-dominions-sites-appears-more-feasible-now-than-it-did-a-year-ago/. 

19 See Exhibit RW-4 at 2. 
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after disposal began, given several fVXidgh- P]ZhZ ^cXajYZ i]Z ?dbeVcnsh disposal 1 

of CCRs into unlined impoundments, their close proximity to shallow 2 

groundwater, and their construction of impoundments over streams.20 In response 3 

to qleakyr impoundments, disposal into lined disposal units (qwetr and qdryr) has 4 

been commonplace since the mid-1970s to help mitigate the risks from leaking 5 

impoundments. Yet, Georgia Power continued to build unlined impoundments 6 

and continues to dispose of CCRs into unlined impoundments with current plans 7 

for closure-in-place at those same unlined impoundments. As Mark Quarles 8 

concluded+ i]Z ?dbeVcnsh unlined impoundments have contaminated and 9 

continue to contaminate groundwater.2110 

Q Can you describe any previous risky decisions that Georgia Power made 11 

regarding CCR management that have exacerbated the current situation? 12 

A Yes. According to MjVgaZhs Report, surface impoundments at Plants Bowen, 13 

McDonough, Wansley, Scherer, and Yates were all constructed over existing 14 

streams, causing groundwater to be very vulnerable to contamination.22 Quarles 15 

notes that qplacing CCRs directly into a stream places the wastes in direct contact 16 

with surface water and groundwater because shallow water table aquifers flow 17 

from topographically high areas (e.g. ridges, hills) towards and into streams.r2318 

=YY^i^dcVaan+ MjVgaZh ]^\]a^\]ih i]Vi qCZdg\^V LdlZg also constructed some 19 

surface impoundments within or nearby areas designated by the Georgia EPD as 20 

Most Significant Groundwater Recharge Areas and also within areas that have the 21 

highest susceptibility to groundwater pollutioc-r2422 

20 See Exhibit RW-4 at 7. 

21 See Exhibit RW-4 at 8. 

22 See Exhibit RW-4 at 12. 

23 See Exhibit RW-4 at 11. 

24 See Exhibit RW-4 at 15. 
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Q Why are you recommending a disallowance of cost recovery for future CCR 1 

costs? 2 

A I recommend that the Commission disallow recovery for future expenses because 3 

the Company failed to present any detailed evidence in this rate case, in the form 4 

of a breakdown of costs or line item expenses, on the ways in which it plans to 5 

spend money for the closure of its ash basins and landfills at any of its plants. In 6 

addition, the EL@ ]Vh cdi nZi VeegdkZY CZdg\^V LdlZgsh XadhjgZ eaVch VcY ^hhjZY7 

the needed permits, so EPD has not yet determined ^[ i]Z ?dbeVcnsh eaVch VgZ8 

compliant with state and federal law. These costs are therefore still uncertain and 9 

could change depending on the actions taken by the EPD.  10 

Q =[c P[ `TQ 8[Y\MZeg_ 88F closure plans fail to comply with state and 11 

federal CCR law? 12 

A Mr. Quarleh YZhXg^WZh i]Z ?dbeVcnsh closure plans in detail and concludes that 13 

the closure plans for Plants Bowen, Hammond, McDonough, Scherer, Wansley 14 

and Yates, at a minimum, do not meet the technical standards for closure-in-15 

place.25 In addition he concludes that: 16 

The closure-in-place plans will continue to leave CCRs saturated in 17 
groundwater even after closure is complete and without other measures (e.g. 18 
slurry walls, groundwater pumping wells) to prevent on-going leaching to 19 
groundwater or prevent contaminated groundwater from migrating away from 20 
the impoundments.2621 

Q Please explain further how <Q[^SUM D[cQ^g_ OX[_a^Q \XMZ_ will fail to resolve 22 

ongoing groundwater contamination. 23 

A =XXdgY^c\ id Ig- MjVgaZhs VcVanh^h+ CCRs will remain submerged in groundwater 24 

after closure-in-place is completed. He finds that: 25 

Saturated CCRs will continue to exist post-closure for the impoundments that will 26 
be closed-in-place. Since Georgia Power does not intend to pump any pore water 27 

25 See Exhibit RW-4 at 2. 

26 See Exhibit RW-4 at 2. 

Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 21 of 87



Direct Testimony of Rachel S. Wilson Page 20 

from the complete depth of saturated wastes prior to constructing the cap at any 1 
point during post-closure, leaching and groundwater contamination will continue 2 
in perpetuity for any disposal area that contains submerged wastes. The 3 
engineered cap cover systems will not prevent groundwater from up-gradient, 4 
topographically higher areas from flowing underneath and into the wastesp thus 5 
allowing wastes to become re-saturated and leaching to continue.276 

Q What consequences could this have on future costs? 7 

A If groundwater contamination remains an issue post-closure, this will require 8 

many additional long-term costs. NZ[ZgZcX^c\ MjVgaZhs gZedgi99 

EPRI concluded that groundwater conditions at impoundments that are closed in-10 
place can actually worsen when CCRs remain saturated after construction of a cap 11 
over wastes because the CCRs will continue to leach to groundwater. In my 12 
experience reviewing closure plans in other states for other utilities, groundwater 13 
quality predictive models determined that groundwater quality will not improve 14 
within 100 years or more (e.g. Duke Energy, Allen Plant, North Carolina).  When 15 
groundwater quality does not improve over time, utilities must continue sampling 16 
groundwater and incurring the associated long-term costs of labor, laboratory 17 
analyses, and well maintenance, as examples, into the distant future.2818 

Q Is Georgia Power aware that its closure plans are not compliant with the 19 

State or Federal CCR Rule? 20 

A Yes. As Quarles describes in his report: 21 

Georgia Power completed numeric, predictive models for Plants Scherer and 22 
Wansley, and those models determined that CCRs will remain submerged in 23 
groundwater even after closure-in-place is completed.  Further, Georgia Power 24 
did not propose any engineering measures to capture contaminated groundwater 25 
or prevent it from continuing to migrate from the disposal areas.  As such, these 26 
closures do not satisfy the Federal or Georgia CCR Rule closure performance 27 
standards.2928 

JVbZan+ CZdg\^V LdlZgss closure plans conclude that Plant Scherer will have 29 

approximately 30 to 40 feet of CCRs submerged in a former stream valley after 30 

27 See Exhibit RW-4 at 34. 

28 See Exhibit RW-4 at 35. 

29 See Exhibit RW-4 at 34. 
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closure is complete, and at least 75 feet of CCRs will remain submerged at Plant 1 

Wansley.302 

Q Has Georgia Power completed groundwater predictive modeling for all of its 3 

Plants? 4 

A No. The Company has not numerically predicted the amounts of saturated CCRs 5 

that will remain post-closure at Plants Hammond, McDonough, or Yates.  6 

Q Without this information, are you able to determine if the closure methods 7 

for these plants are compliant and eligible for cost recovery? 8 

A Jd- =XXdgY^c\ id MjVgaZhs gZedgi+ i]Z Zhi^bVi^dc d[ hVijgViZY lVhiZh ^h V qXg^i^XVa9 

factor in determining whether or not leaching will continue and whether or not the 10 

closure-in-place method is compliant with the Georgia CCR Rule and the Federal 11 

??N NjaZ-r3112 

Q Are there adverse impacts to human health associated with groundwater 13 

contamination from CCR ponds and landfills? 14 

A Yes. A report by the group Physicians for Social Responsibility discusses the 15 

range of toxic constituents that are known to leach, leak, or spill out of coal ash 16 

disposal sites that adversely affect human and environmental health. The report 17 

summarizes the effects on the human body resulting from exposure to nine of the 18 

most common toxic contaminants found in coal ash.32 As an example, arsenic is 19 

found in coal ash and is known to produce numerous negative health effects 20 

including several types of cancer (skin cancer, bladder cancer, lung cancer, and 21 

kidney cancer) due to chronic exposure from contaminated drinking water.3322 

30 See Exhibit RW-4 at 34. 

31 See Exhibit RW-4 at 34. 

32 Gottlieb, Gilbert and Gollin-Evans. 2010. Coal Ash: The Toxic Threat to Our Health and the Environment. Available 
at https://www.psr.org/wp-content/uploads/2018/05/coal-ash.pdf. 

33 Ibid.
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Q Have there been any studies that calculate the health costs imposed on 1 

communities that are exposed to toxic pollution from coal ash? 2 

A Yes. One study measured the damage costs to surrounding communities from the 3 

2014 Dan River coal ash spill in North Carolina. The study found that the 4 

combined cost of ecological damage, recreational impacts, effects on human 5 

health and consumptive use, and esthetic value losses due to the coal ash spill 6 

totaled $295,485,000.34 The study found that the total six-month damage cost for 7 

health and consumptive use to individuals living in the affected communities was 8 

$75,565,425.35 The study author notes that this was a short-term six-month study 9 

and the long-term damage costs from the coal ash spill could be much larger. 10 

VII. <:CF<>6 DCK:FgG ENVIRONMENTAL COMPLIANCE COST 11 

RECOVERY  12 

Q What is Georgia Power seeking in this rate case with respect to 13 

Environmental Compliance Cost Recovery (ECCR)? 14 

A The Company is seeking cost recovery for $165 million in Environmental 15 

Compliance Cost Recovery for 2020.3616 

Q Does the Company describe the ways in which this money will be spent? 17 

A Not as fully as I would like. The Company has provided the Environmental 18 

Compliance Strategy, which was attached to its 2019 IRP, as well as the STF-19 

L&A-3-6 TS Attachment, which provides ********REDACTED************* 20 

********************. In its response to STF-L&A-3-6, Georgia Power also 21 

provides a Basis for the Assertion that the Information Submitted is Trade Secret, 22 

^c l]^X] i]Z ?dbeVcn hiViZh i]Vi i]Z =iiVX]bZci qXdciV^ch ^ch^\]i dc23 

expenditures related to specific controls and timing of when the controls will be 24 

34 Lemly, A.D. 2014. qDamage cost of the Dan River coal ash spill-r Environmental Pollution: 197 (2015) 55e61. 
Available at http://ecojusticecollaborative.org/wp-content/uploads/2017/10/Lemly-Damage-Cost-of-Dan-River-Coal-
Ash-Spill.pdf. 

35 Ibid.

36 See Direct Testimony of Poroch, Adams and Robinson at 9. 
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eaVXZY ^c hZgk^XZ-r Ec bn gZk^Zl d[ i]Z OPB-L&A-3-6 Attachment, however, I do 1 

not note any expenditure amounts that I can tie to any specific controls. 2 

Q What sort of information should Georgia Power have provided with respect 3 

to ECCR? 4 

A At a minimum, Georgia Power should have provided Direct Testimony from 5 

Company witnesses describing the ways in which the Environmental Compliance 6 

Strategy is tied to the $165 million in ECCR being requested. Like the CCR costs, 7 

without documentation of ECCR heZcY^c\ ^c CZdg\^V LdlZgsh hjeedgi^c\8 

testimony, the Commission is unable to determine if these costs are both 9 

reasonable and prudently incurred. In the examples that I give in Section IV, 10 

above, Ms. Jessica Bednarcik from Duke Energy provides descriptive testimony 11 

d[ i]Z ji^a^insh Xdhih VcY XadhjgZ eaVch gZaViZY id ^ih Vh] edcYh i^ZY id i]Z cjbWZgh12 

presented in her both her testimony and supporting exhibits. Similarly, Mr. Paul 13 

of Detroit Edison provides direct testimony supporting his numbers for projected 14 

XVe^iVa ZmeZcY^ijgZh Vi i]Z ji^a^insh hiZVb eaVcih-15 

The Company also should have indeed included cost information related to 16 

specific environmental controls, and the timing of those controls, in its related 17 

supporting documentation. 18 

Q Why is it important that Georgia Power provide this additional information? 19 

A In iZhi^bdcn dc CZdg\^V LdlZgsh 1/08 EciZ\gViZY NZsource Plan in Docket No. 20 

42310 presents capacity expansion modeling results demonstrating that the 21 

retirement of Plant Bowen prior to 2024 is more cost effective for ratepayers than 22 

continuing to operate the plant.37 Continued operation would require capital 23 

spending for Effluent Limitation Guidelines (ELG) compliance and should not be 24 

given cost recovery. In the IRP docket, the Commission ordered that capital 25 

spending at Bowen be limited. During testimony at the rebuttal hearing, the 26 

Company confirmed that it did not intend to spend any money on ELG 27 

37 Direct Testimony of Rachel S. Wilson before the Georgia Public Service Commission. Docket No. 42310. April 25, 
2019. Available at: https://psc.ga.gov/search/facts-document/?documentId=176702 
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compliance at Bowen. Without information related to specific environmental 1 

controls, by plant, the Commission is unable to determine if the Company is 2 

complying with that order. =i i]Z kZgn aZVhi+ CZdg\^V LdlZgss ELG line item 3 

budget should have indicated the spending being proposed for Bowen and 4 

confirm that it is below the cap set in the IRP docket. 5 

Q What is your recommendation with respect to cost recovery for ELG 6 

spending? 7 

A I would recommend that the Commission request that that Georgia Power confirm 8 

that it is not seeking cost recovery for any ELG expenses at Bowen, and disallow 9 

cost recovery on any spending that is above the cap set in the IRP docket, to the 10 

extent that there is any.  11 

VIII. CONCLUSIONS AND RECOMMENDATIONS 12 

Q Please summarize your conclusions. 13 

A Georgia Power has failed to show the money it has spent on past, incurred costs 14 

associated with CCRs were reasonable and prudent, as the Company did not 15 

provide a cost breakdown or line item expenses for any of its coal plants, ash 16 

basins, or landfills that would allow review of these expenses. This includes the 17 

$241 million CCR ARO regulatory balance that Georgia Power projects to be 18 

under-collected as of December 31, 2019 for which the Company is currently 19 

requesting cost-recovery.3820 

Similarly, Georgia Power provided no such itemized breakdown for future ash 21 

management costs, despite the fact it is requesting to recover $158 million in 22 

2020, $140 million in 2021, and $227 million in 2022 from its customers. As I 23 

show in Section IV, reasonable utilities provide detailed cost breakdowns to 24 

demonstrate that their spending is prudent. The examples I give are information 25 

that utilities have made publicly available, and there are many more examples in 26 

38 See Direct Testimony of Poroch, Adams, Robinson at 26. 
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which cost information is confidential, but nonetheless available to utility 1 

regulators and intervenors. Georgia Power failed to provide justification for its 2 

past and future CCR costs, either publicly or as trade secret information. It is thus 3 

impossible to make a determination as to the reasonableness or prudency of its 4 

estimates. P]^h Vahd Veea^Zh id i]Z ?dbeVcnsh A??N gZfjZhi [dg %054 b^aa^dc+5 

which requires additional support in the form of descriptive testimony and greater 6 

cost detail. 7 

Lastly, the Company bases its closure plans on permit applications rather than 8 

actual permits, meaning that these costs can be expected to change if the Georgia 9 

EPD does not approve the plans or alters them. Customers may then have to pay 10 

even more money if Georgia Power must undo parts of its closure plans.  11 

Q Please summarize your recommendations. 12 

Q First, I recommend that the Commission should disallow the costs that have 13 

already been incurred by Georgia Power because the Company has not presented 14 

any detailed evidence, in the form of a breakdown of costs or line item expenses, 15 

on how this money was spent in order to determine if the expenses were 16 

reasonable and prudent. Cost recovery should also not be allowed to the extent 17 

that the historical CCR storage and disposal did not comply with state and federal 18 

regulations. 19 

Second, the Commission disallow recovery for future expenses for the same lack 20 

of detailed information as with past expenditures. The EPD has not yet approved 21 

CZdg\^V LdlZgsh XadhjgZ eaVch VcY ^hhjZY i]Z cZXZhhVgn eZgb^ih+ hd ^i ^h cdi nZi22 

known if t]Z ?dbeVcnsh egdedhZY eaVch [daadl hiViZ VcY [ZYZgVa aVl- P]Z23 

Commission may also want to withhold cost recovery on these future CCR costs 24 

until permits are issued. With respect to any future spending on ELG compliance 25 

at the Bowen plant, I would recommend that the Commission disallow cost 26 

recovery on any spending that is above the cap set in the IRP docket, to the extent 27 

that Georgia Power is seeking recovery of these costs. 28 
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Third, I recommend that the Commission order Georgia Power to issue a Request 

for Proposal (RFP) on the beneficial uses of coal ash before estimated costs are 

accepted for rate recovery, similar to what was done by the Virginia General 

Assembly in the case of Dominion. This has the potential to result in substantial 

cost savings to ratepayers. 

Finally, I recommend that the Commission initiate a separate hearing specifically 

to address the Company's CCR Asset Recovery Obligation (ARO) compliance 

costs, both historical and forward-going since the closure of these ash basins and 

landfills are a multi-billion-dollar expense spanning fifty or more years. 

10 Q Does this conclude your direct testimony? 

Yes, it does. 11 A 

Rachel Wilson 

Principal Associate 

Synapse Energy Economics, Inc. 

Direct Testimony of Rachel S. Wilson 

Date: October 17, 2019 

Page 26 
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Rachel Wilson, Principal Associate

Synapse Energy Economics I 485 Massachusetts Avenue, Suite 2 I Cambridge, MA   02139 I 617-453-7044 

rwilson@synapse-energy.com 

PROFESSIONAL EXPERIENCE 

Synapse Energy Economics Inc., Cambridge, MA. Principal Associate, April 2019  present, Senior 

Associate, 2013  2019, Associate, 2010  2013, Research Associate, 2008  2010.

Provides consulting services and expert analysis on a wide range of issues relating to the electricity and 

natural gas sectors including: integrated resource planning; federal and state clean air policies; 

emissions from electricity generation; electric system dispatch; and environmental compliance 

technologies, strategies, and costs. Uses optimization and electricity dispatch models, including 

Strategist, PLEXOS, EnCompass, PROMOD, and PROSYM/Market Analytics to conduct analyses of utility 

service territories and regional energy markets.

Analysis Group, Inc., Boston, MA. 

Associate, 2007 2008, Senior Analyst Intern, 2006 . 

Provided litigation support and performed data analysis on various topics in the electric sector, including 

tradeable emissions permitting, coal production and contractual royalties, and utility financing and rate 

structures. Contributed to policy research, reports, and presentations relating to domestic and 

international cap-and-trade systems and linkage of international tradeable permit systems. Managed 

Yale Center for Environmental Law and Policy, New Haven, CT. Research Assistant, 2005  2007.

Gathered and managed data for the Environmental Performance Index, presented at the 2006 World 

Economic Forum. Interpreted statistical output, wrote critical analyses of results, and edited report 

drafts. Member of the team that produced Green to Gold, an award-winning book on corporate 

environmental management and strategy. Managed data, conducted research, and implemented 

marketing strategy.

Marsh Risk and Insurance Services, Inc., Los Angeles, CA. Risk Analyst, Casualty Department, 2003 

2005. 

and recommendations for customized risk solutions. Supported the placement of $2 million in insurance 

premiums in the first year and $3 million in the second year. Utilized quantitative models to create loss 

forecasts, cash flow analyses and benchmarking reports. Completed a year-long Graduate Training 

Program in risk management; ranked #1 in the western region of the US and shared #1 national ranking 

in a class of 200 young professionals. 
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EDUCATION 

Yale School of Forestry & Environmental Studies, New Haven, CT 

Masters of Environmental Management, concentration in Law, Economics, and Policy with a focus on 

energy issues and markets, 2007 

Claremont McKenna College, Claremont, California 

Bachelor of Arts in Environment, Economics, Politics (EEP), 2003. Cum laude and EEP departmental 

honors. 

School for International Training, Quito, Ecuador 

Semester abroad studying Comparative Ecology. Microfinance Intern  Viviendas del Hogar de Cristo in 

Guayaquil, Ecuador, Spring 2002. 

ADDITIONAL SKILLS AND ACCOMPLISHMENTS 

� Microsoft Office Suite, Lexis-Nexis, Platts Energy Database, Strategist, PROMOD, 

PROSYM/Market Analytics, EnCompass, and PLEXOS, some SAS and STATA. 

� Competent in oral and written Spanish. 

� Hold the Associate in Risk Management (ARM) professional designation. 

PUBLICATIONS 

Camp, E., B. Fagan, J. Frost, D. Glick, A. Hopkins, A. Napoleon, N. Peluso, K. Takahashi, D. White, R. 

Wilson, T. Woolf. 2018. Phase 1 Findings on Muskrat Falls Project Rate Mitigation. Prepared by Synapse 

Energy Economics for Board of Commissioners of Public Utilities, Province of Newfoundland and 

Labrador. 

Allison, A., R. Wilson, D. Glick, J. Frost. 2018. Comments on South Africa 2018 Integrated Resource Plan.

Prepared by Synapse Energy Economics for Centre for Environmental Rights. 

Hall, J., R. Wilson, J. Kallay. 2018. Effects of the Draft CAFE Standard Rule on Vehicle Safety. Prepared by 

Synapse Energy Economics on behalf of Consumers Union. 

Whited, M., A. Allison, R. Wilson. 2018. Driving Transportation Electrification Forward in New York: 

Considerations for Effective Transportation Electrification Rate Design. Prepared by Synapse Energy 

Economics on behalf of the Natural Resources Defense Council. 

Wilson, R., S. Fields, P. Knight, E. McGee, W. Ong, N. Santen, T. Vitolo, E. A. Stanton. 2016. Are the 

Atlantic Coast Pipeline and the Mountain Valley Pipeline Necessary? An examination of the need for 

additional pipeline capacity in Virginia and Carolinas. Synapse Energy Economics for Southern 

Environmental Law Center and Appalachian Mountain Advocates. 
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Wilson, R., T. Comings, E. A. Stanton. 2015. Analysis of the Tongue River Railroad Draft Environmental 

Impact Statement. Synapse Energy Economics for Sierra Club and Earthjustice. 

Wilson, R., M. Whited, S. Jackson, B. Biewald, E. A. Stanton. 2015. Best Practices in Planning for Clean 

Power Plan Compliance. Synapse Energy Economics for the National Association of State Utility 

Consumer Advocates. 

Luckow, P., E. A. Stanton, S. Fields, B. Biewald, S. Jackson, J. Fisher, R. Wilson. 2015. 2015 Carbon Dioxide 

Price Forecast. Synapse Energy Economics. 

Stanton, E. A., P. Knight, J. Daniel, B. Fagan, D. Hurley, J. Kallay, E. Karaca, G. Keith, E. Malone, W. Ong, P. 

Peterson, L. Silvestrini, K. Takahashi, R. Wilson. 2015. Massachusetts Low Gas Demand Analysis: Final 

Report. Synapse Energy Economics for the Massachusetts Department of Energy Resources. 

Fagan, B., R. Wilson, D. White, T. Woolf. 2014. Filing to the Nova Scotia Utility and Review Board on 

Plan Elements. Synapse Energy Economics for the Nova Scotia Utility and Review Board. 

Wilson, R., B. Biewald, D. White. 2014. Review of BC Hydro's Alternatives Assessment Methodology. 

Synapse Energy Economics for BC Hydro. 

Wilson, R., B. Biewald. 2013. Best Practices in Electric Utility Integrated Resource Planning: Examples of 

State Regulations and Recent Utility Plans. Synapse Energy Economics for Regulatory Assistance Project. 

Fagan, R., P. Luckow, D. White, R. Wilson. 2013. The Net Benefits of Increased Wind Power in PJM. 

Synapse Energy Economics for Energy Future Coalition. 

Hornby, R., R. Wilson. 2013. Evaluation of Merger Application filed by APCo and WPCo. Synapse Energy 

Economics for West Virginia Consumer Advocate Division. 

Johnston, L., R. Wilson. 2012. Strategies for Decarbonizing Electric Power Supply. Synapse Energy 

Economics for Regulatory Assistance Project, Global Power Best Practice Series, Paper #6. 

Wilson, R., P. Luckow, B. Biewald, F. Ackerman, E. Hausman. 2012. 2012 Carbon Dioxide Price Forecast. 

Synapse Energy Economics. 

Hornby, R., R. Fagan, D. White, J. Rosenkranz, P. Knight, R. Wilson. 2012. Potential Impacts of Replacing 

Retiring Coal Capacity in the Midwest Independent System Operator (MISO) Region with Natural Gas or 

Wind Capacity. Synapse Energy Economics for Iowa Utilities Board. 

Fagan, R., M. Chang, P. Knight, M. Schultz, T. Comings, E. Hausman, R. Wilson. 2012. The Potential Rate 

Effects of Wind Energy and Transmission in the Midwest ISO Region. Synapse Energy Economics for 

Energy Future Coalition. 

Fisher, J., C. James, N. Hughes, D. White, R. Wilson, and B. Biewald. 2011. Emissions Reductions from 

Renewable Energy and Energy Efficiency in California Air Quality Management Districts. Synapse Energy 

Economics for California Energy Commission. 
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Wilson, R. 2011. Comments Regarding MidAmerican Energy Company Filing on Coal-Fired Generation in 

Iowa. Synapse Energy Economics for the Iowa Office of the Consumer Advocate.

Hausman, E., T. Comings, R. Wilson, and D. White. 2011. Electricity Scenario Analysis for the Vermont 

Comprehensive Energy Plan 2011. Synapse Energy Economics for Vermont Department of Public Service. 

Hornby, R., P. Chernick, C. Swanson, D. White, J. Gifford, M. Chang, N. Hughes, M. Wittenstein, R. 

Wilson, B. Biewald. 2011. Avoided Energy Supply Costs in New England: 2011 Report. Synapse Energy 

Economics for Avoided-Energy-Supply-Component (AESC) Study Group. 

Wilson, R., P. Peterson. 2011. A Brief Survey of State Integrated Resource Planning Rules and 

Requirements. Synapse Energy Economics for American Clean Skies Foundation. 

Johnston, L., E. Hausman., B. Biewald, R. Wilson, D. White. 2011. 2011 Carbon Dioxide Price Forecast. 

Synapse Energy Economics. 

Fisher, J., R. Wilson, N. Hughes, M. Wittenstein, B. Biewald. 2011. Benefits of Beyond BAU: Human, 

Social, and Environmental Damages Avoided Through the Retirement of the US Coal Fleet. Synapse 

Energy Economics for Civil Society Institute. 

Peterson, P., V. Sabodash, R. Wilson, D. Hurley. 2010. Public Policy Impacts on Transmission Planning. 

Synapse Energy Economics for Earthjustice. 

Fisher, J., J. Levy, Y. Nishioka, P. Kirshen, R. Wilson, M. Chang, J. Kallay, C. James. 2010. Co-Benefits of 

Energy Efficiency and Renewable Energy in Utah: Air Quality, Health and Water Benefits. Synapse Energy 

Economics, Harvard School of Public Health, Tufts University for State of Utah Energy Office. 

Fisher, J., C. James, L. Johnston, D. Schlissel, R. Wilson. 2009. Energy Future: A Green Alternative for 

Michigan. Synapse Energy Economics for Natural Resources Defense Council (NRDC) and Energy 

Foundation. 

Schlissel, D., R. Wilson, L. Johnston, D. White. 2009. 

Planning. Synapse Energy Economics for Rockefeller Family Fund. 

Schlissel, D., A. Smith, R. Wilson. 2008. Coal-Fired Power Plant Construction Costs. Synapse Energy 

Economics. 

TESTIMONY 

Washington Utilities and Transportation Commission (Dockets UE-170485 & UG-170486): Response 

testimony regarding Avista Corporation's production cost modeling. On behalf of Public Counsel Unit of 

the Washington Attorney General's Office. October 27, 2017.

Texas Public Utilities Commission (SOAH Docket No. 473-17-1764, PUC Docket No. 46449): Cross-

rebuttal testimony evaluating Southwestern 

change rates to recover the costs of investments in pollution control equipment. On behalf of Sierra 

Club and Dr. Lawrence Brough. May 19, 2017. 
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Texas Public Utilities Commission (SOAH Docket No. 473-17-1764, PUC Docket No. 46449): Direct 

to recover the costs of investments in pollution control equipment. On behalf of Sierra Club and Dr. 

Lawrence Brough. April 25, 2017.

Virginia State Corporation Commission (Case No. PUE-2015-00075): Direct testimony evaluating the 

petition for a Certificate of Public Convenience and Necessity filed by Virginia Electric and Power 

Company to construct and operate the Greensville County Power Station and to increase electric rates 

to recover the cost of the project. On behalf of Environmental Respondents. November 5, 2015. 

Missouri Public Service Commission (Case No. ER-2014-0370): Direct and surrebuttal testimony 

evaluating 

Generating Station. On behalf of Sierra Club. April 2, 2015 and June 5, 2015. 

Oklahoma Corporation Commission (Cause No. PUD 201400229): Direct testimony evaluating the 

modeling of Oklahoma Gas & Electric supporting its request for approval and cost recovery of a Clean Air 

Act compliance plan and Mustang modernization, and presenting results of independent Gentrader 

modeling analysis. On behalf of Sierra Club. December 16, 2014. 

Michigan Public Service Commission (Case No. U-17087): Direct testimony before the Commission 

discussing Strategist modeling relating to the application of Consumers Energy Company for the 

authority to increase its rates for the generation and distribution of electricity. On behalf of the 

Michigan Environmental Council and Natural Resources Defense Council. February 21, 2013.

Indiana Utility Regulatory Commission (Cause No. 44217): Direct testimony before the Commission 

discussing PROSYM/Market Analytics modeling relating to the application of Duke Energy Indiana for 

Certificates of Public Convenience and Necessity. On behalf of Citizens Action Coalition, Sierra Club, Save 

the Valley, and Valley Watch. November 29, 2012. 

Kentucky Public Service Commission (Case No. 2012-00063): Direct testimony before the Commission 

discussing upcoming environmental regulations and electric system modeling relating to the application 

of Big Rivers Electric Corporation for a Certificate of Public Convenience and Necessity and for approval 

of its 2012 environmental compliance plan. On behalf of Sierra Club. July 23, 2012. 

Kentucky Public Service Commission (Case No. 2011-00401): Direct testimony before the Commission 

discussing STRATEGIST modeling relating to the application of Kentucky Power Company for a Certificate 

of Public Convenience and Necessity, and for approval of its 2011 environmental compliance plan and 

amended environmental cost recovery surcharge. On behalf of Sierra Club. March 12, 2012. 

Kentucky Public Service Commission (Case No. 2011-00161 and Case No. 2011-00162): Direct 

testimony before the Commission discussing STRATEGIST modeling relating to the applications of 

Kentucky Utilities Company, and Louisville Gas and Electric Company for Certificates of Public 

Convenience and Necessity, and approval of its 2011 compliance plan for recovery by environmental 

surcharge. On behalf of Sierra Club and Natural Resources Defense Council (NRDC). September 16, 2011.
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Minnesota Public Utilities Commission (OAH Docket No. 8-2500-22094-2 and MPUC Docket No. E-

017/M-10-1082): Rebuttal testimony before the Commission describing STRATEGIST modeling 

Prudence for BART retrofits at its Big Stone plant. On behalf of Izaak Walton League of America, Fresh 

Energy, Sierra Club, and Minnesota Center for Environmental Advocacy. September 7, 2011. 

PRESENTATIONS 

Michigan State University Institute of Public Utilities Grid School. March 29, 2017. 

Wilson, R. 2015

Wilson, R. 2009 -

for the National Drinking Water Symposium. October 13, 2009. 

Resume dated April 2019 
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%&"397& #@& "$5#3"# #4/& %&#C&&5 #@& <<=7 352 E'$952C3#&' 45"'&37&2 C@&5 #@& E'$952C3#&' 
A&1$"4#6 71$C&2 29& #$ #@& &14/453#4$5 $8 0'&"404#3#4$5 45841#'3#4$5 45#$ #@& C37#&7G- S7 79"@* 
"$57#'9"#4$5 $8 3 "30 $A&' <<=7 79%/&'E&2 45 E'$952C3#&' '&791#&2 45 9545#&52&2* C$'7&5&2 
"$57&J9&5"&7G I@47 83"# 7@$912 %& "3'&89116 "$5742&'&2 C@&5 7&1&"#45E 3 1$5EB#&'/ "1$79'& 
7#'3#&E6 79"@ 37 "1$79'&B45B013"&G 

a PA3193#4$5 352 X$54#$'45E $8 <30 S1#&'53#4A&7 3# I@'&& R5145&2 <$31 S7@ ./0$952/&5#7* PF=. I&"@54"31 '&0$'#* 
O&0#&/%&' +,,( 3# -* 3A3413%1& 3# @##07HccCCCG&0'4G"$/cfc03E&7c0'$29"#c(,,)(e)cg135Eh&5BROG :;PF=. +,,(>? 
- PF=. +,,( 3# eN 352 e-G
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NKN @&1,#1'/ 8&4" 83&4';&/&4. 

D&$'E43 @37 @32 70&"484" "'4#&'43 8$' &A3193#45E 74#& 794#3%414#6 8$' 7$142 C37#& 2470$731 954#7 745"& 
3# 1&37# (-Z+ C4#@ #@& 03773E& $8 #@& O$142 W37#& X353E&/&5# S"# $8 (-Z+ C@&5 ;74#& 7&1&"#4$5 
8$' /954"4031 7$142 C37#& 135284117 %&"3/& 3 '4E$'$97 30014"3#4$5 $8 %$#@ &5E45&&'45E 352 
E&$1$E6G>(,  S1#@$9E@ 5$# 70&"484" #$ <<= 2470$731 954#7* 74/413' M&6 74#& &A3193#4$5 "'4#&'43 
C$912 @3A& 30014&2 #$ <<= 954#7 %&"397& #@& '47M 29& #$ 1&3M3E& 352 E'$952C3#&' "$5#3/453#4$5 
'&/3457 #@& 73/&* 48 5$# E'&3#&' 8$' <<= 954#7G  S7 C411 %& 247"977&2 13#&' 45 #@47 35316747* 
D&$'E43 F$C&' "$57#'9"#&2 95145&2 2470$731 954#7 32`3"&5# #$ '4A&'7 352 7#'&3/7 352 45 3'&37 
C4#@ 7@311$C E'$952C3#&'G   

.5 (--(* D&$'E43 PFQ 79//3'4V&2 70&"484" 74#& 7&1&"#4$5 "'4#&'43 8$' /954"4031 352 45297#'431 
135284117 45 4#7 <'4#&'43 8$' F&'8$'/45E O4#& S""&0#3%414#6 O#924&7 8$' O$142 W37#& b35284117 45 
D&$'E43G(( .5 (--+* D&$'E43 PFQ 317$ 09%147@&2 3 D'$952BW3#&' F$119#4$5 O97"&0#4%414#6 X30 #$ 
42&5#486 3'&37 #@3# C&'& &70&"43116 A915&'3%1& #$ 0$119#4$5 8'$/ 1352 2470$731 3"#4A4#4&7G(+ I@& 
(--( 74#& 7&1&"#4$5 /35931 '&J94'&2 #@& 8$11$C45E "'4#&'43 #$ 30016 #$ <<= 2470$731 954#7 45 $'2&' 
#$ 0'$#&"# E'$952C3#&'H 

• <<=7 3'& 45297#'431 C37#&7 352 3 13528411 8$' <<= 2470$731 47 "$5742&'&2 #$ %& 35
;45297#'431> 13528411G(K

• .8 35 45297#'431 13528411 47 1$"3#&2 C4#@45 3 X$7# O4E5484"35# D'$952BW3#&' =&"@3'E&
S'&3* #@& 73/& 3""&0#3%414#6 "'4#&'43 30014"3%1& 8$' 3 /954"4031 7$142 C37#& 13528411
30014&7 #$ 3 <<= 13528411 :&L"&0# 0'$L4/4#6 #$ 35 34'0$'#?G  S7 79"@* 356 <<= 13528411
1$"3#&2 C4#@45 #@3# =&"@3'E& 3'&3 /97# @3A& 3 765#@&#4" 145&' 352 3 1&3"@3#& "$11&"#4$5
767#&/G(N

• !C5&'7 $' $0&'3#$'7 $8 5&C 45297#'431 13528411 954#7* &L47#45E 45297#'431 13528411 954#7* 352
13#&'31 &L03574$57 1$"3#&2 45 35 957#3%1& 3'&3 ;/97# 2&/$57#'3#& #@3# #@& &5E45&&'45E
/&379'&7 @3A& %&&5 45"$'0$'3#&2 45#$ #@& 13528411 954#\7 2&74E5 #$ &579'& #@3# #@& 45#&E'4#6
$8 #@& 7#'9"#9'31 "$/0$5&5#7 $8 #@& 13528411 954# C411 5$# %& 247'90#&2G>  S5 &L3/01& $8 35
;957#3%1& 3'&3> 47 M3'7# #&''345 "@3'3"#&'4V&2 %6 745M@$1&7 352 '3042 "$5294# E'$952C3#&'
81$CG()

OKL >G8DI9G*0H GF@C8D9B (90*DG*E8 0F@ MFIAHE@!E I7

9G8M8

PFS 4779&2 '&0$'#7 45 (-a, 352 (-aa 2$"9/&5#45E 4#7 "$5"&'57 3%$9# 1&3M45E* 95145&2 <<= 
2470$731 954#7G  PFS %37&2 4#7 "$5"1974$57 $5 45297#'6B0'$A42&2 23#3 $5 C37#& 2470$731 0'3"#4"&7 
8'$/ 3# 1&37# #@& /42B(-Z,7G  I@47 @47#$'4"31 45297#'6 '&7&3'"@ 4524"3#&2 #@3# D&$'E43 F$C&' M5&C 

(, <'4#&'43 8$' F&'8$'/45E O4#& S""&0#3%414#6 O#924&7 8$' O$142 W37#& b35284117 45 D&$'E43* <4'"913' (N D&$'E43 PFQ* 
(--( 3# N :;PFQ (--( <4'"913' (N>?G 
(( PFQ (--( <4'"913' (NG 
(+ D'$952BW3#&' F$119#4$5 O97"&0#4%414#6 X30 $8 D&$'E43* U62'$1$E4" S#137* D&$'E43 PFQ* (--+ 3# +, :;PFQ (--+ 
U62'$1$E4" S#137>?G   
(K PFQ (--( <4'"913' (N 3# +eG 
(N PFQ (--( <4'"913' (N 3# )* +eG 
() PFQ (--( <4'"913' (N 3# +aG 
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$' 7@$912 @3A& M5$C5 3%$9# <<= "$5#3/453#4$5 $8 E'$952C3#&' 7@$'#16 38#&' 2470$731 %&E35* 
E4A&5 4#7 2470$731 $8 <<=7 45#$ 95145&2 4/0$952/&5#7Y #@&4' "1$7& 0'$L4/4#6 #$ 7@311$C 
E'$952C3#&'Y 352 #@&4' "$57#'9"#4$5 $8 4/0$952/&5#7 $A&' 7#'&3/7G   

.5 '&70$57& #$ ;1&3M6> 4/0$952/&5#7* 2470$731 45#$ 145&2 2470$731 954#7 :;C&#> 352 ;2'6>? C37 
"$//$5013"& 45 #@& /42B(-Z,7 #$ @&10 /4#4E3#& #@$7& '47M7 i 6&# D&$'E43 F$C&' "$5#459&2 #$ 
%9412 95145&2 4/0$952/&5#7 352 "$5#459&7 #$ 2470$7& $8 <<=7 45#$ 95145&2 4/0$952/&5#7 C4#@ 
4#7 "9''&5# 01357 8$' "1$79'&B45B013"&G  j&6 "$5"1974$57 8'$/ #@& (-a, 352 (-aa PFS '&0$'#7 
45"192&H 

• PS7@ 2&0$74#&2 45 #@& %$##$/ $8 #@& 37@ 0$52 /36 "$5#459& #$ 1&3"@ C@&'& #@& 37@ 47 45
"$5#3"# C4#@ E'$952C3#&' 48 #@& 79''$95245E &5A4'$5/&5# 47 "@35E&2 #$ 353&'$%4" 352
1$CB0U "$524#4$57G>(e

• ;I@& /$7# 74E5484"35# 0$#&5#431 0'$%1&/7 377$"43#&2 C4#@ 37@ 2470$731 45 0$527 3'& G G G
J935#4#4&7 $8 #'3"& /&#317 45 E'$952C3#&' 1&3"@3#&G>(Z

• ;I@& 0'4/3'6 "$5"&'5 '&E3'245E #@& 2470$731 $8 C37#&7 8'$/ "$31B84'&2 0$C&' 0135#7 47
#@& 0$#&5#431 8$' C37#& 1&3"@3#& #$ "397& E'$952C3#&' "$5#3/453#4$5G>(a

Q470$731 $8 /954"4031 352 45297#'431 7$142 C37#&7 45 &5E45&&'&2 2470$731 954#7 :&GEG* 2&74E5&2 
C4#@ 3 145&'* 1&3"@3#& "$11&"#4$5 767#&/* &#"G? @37 %&&5 "$//$5013"& 745"& #@& /42B(-Z,7G  I@& 
(-aa PFS '&0$'# 7#3#&2 #@3# #@& #'&52 C37 8$' /$'& 2470$731 954#7 #$ %& "$57#'9"#&2 C4#@ 7$/& 
7$'# $8 "136 $' "$/0$74#& 145&' #$ 0'$#&"# E'$952C3#&'G  j&6 "$5"1974$57 352 7#3#47#4"7 $8 #@3# 
'&0$'# 45"192&2H

• T16 37@* %$##$/ 37@* %$41&' 713E* 352 819& E37 2&79189'4V3#4$5 :TDQ? C37#&7 C3''35#&2
"$5#459&2 '&E913#4$5 37 3 7$142 C37#& 952&' =<=S O9%#4#1& Q %&"397& $8 #@& 0$#&5#431 #$
"$5#3/453#& E'$952C3#&' 352 #@& 23/3E& 4# /4E@# "397&G(-

• N, 0&'"&5# $8 #@& E&5&'3#45E 954#7 %941# 745"& (-Z) @3A& 145&'7G+,

• S""$'245E #$ 3 79'A&6 '&E3'245E #@& '&J94'&2 97& $8 145&'7 45 2470$731 954#7* 7#3#&B'&J94'&2
145&' 97& 45 O$9#@&37#&'5 7#3#&7 45 #@& (-a,7 C37 "$//$5H e $8 #@& (( 7#3#&7 :))k? #@3#
'&J94'&2 #@& 97& $8 145&'7 954A&'73116 $' $5 3 "37&B%6B"37& %3747 %37&2 C&'& 1$"3#&2 C4#@45
#@& O$9#@&37#&'5 RGOG :T1$'423* j&5#9"M6* S13%3/3* I&55&77&&* b$9474353* 352

(e PFS .5#&'3E&5"6 P5&'E6cP5A4'$5/&5# =Z= F'$E'3/ =&0$'#* ;]&@3A4$' $8 <$31 37@ F3'#4"1&7H I'3"& X&#31 
b&3"@45E 352 S7@ O&##145E*> X3'"@ (-a, 3# +, :;PFS (-a,>?* 3A3413%1& 3#
@##07Hcc5&047G&03GE$AcPL&cl6mPIG&L&c+,,,eXPeGInIgl6S"#4$5Qhl6Q$"9/&5#[<14&5#hPFS[.52&Lh(-ZeoI@'9
o(-a,[Q$"7h[p9&'6h[I4/&h[P52I4/&h[O&3'"@X&#@$2h([I$"=&7#'4"#h5[I$"h[I$"P5#'6h[pT4&12h[pT
4&12^&3'h[pT4&12X$5#@h[pT4&12Q36h[.5#pT4&12!0h,[PL#pT4&12!0h,[n/1p9&'6h[T41&hQkKSk)<V6841&7
k)<.52&Lk+,Q3#3k)<Ze#@'9a,k)<IL#k)<,,,,,,,+k)<+,,,eXPeG#L#[R7&'hSm!m^X!RO[F377C$'2h35
$56/$97[O$'#X&#@$2h@kZ<B
[X3L4/9/Q$"9/&5#7h([T9VV6Q&E'&&h,[./3E&p9314#6h'Z)Eac'Z)EacL(),6(),E(ec4N+)[Q470136h@08'[Q&8O&
&MF3E&hL[O&3'"@]3"Mhl6S"#4$5b[]3"Mhl6S"#4$5O[]3"MQ&7"h=&791#7k+,03E&[X3L4/9/F3E&7h([l6P5#'
6h([O&&MF3E&hL[l6FR=b?G 
(Z PFS (-a, 3# (eG 
(a PFS =&0$'# #$ <$5E'&77* ;W37#&7 8'$/ #@& <$/%97#4$5 $8 <$31 %6 P1&"#'4" R#414#6 F$C&' F135#7*> T&%'93'6 (-aa 
3# (N :;PFS (-aa>?* 3A3413%1& 3# @##07HccCCCG&03GE$Ac74#&7c0'$29"#4$5c841&7c+,()B,ac2$"9/&5#7c"$31B'#"G028G 
(- PFS (-aa 3# (N* (ZG 
+, PFS (-aa 3# (NG 
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X4774774004?G+(

• ;b4545E 47 %&"$/45E 3 /$'& "$//$5 0'3"#4"&* @$C&A&'* 37 "$5"&'5 $A&' 0$#&5#431
E'$952BC3#&' "$5#3/453#4$5 8'$/ q1&3M6 0$527\ 352* 352 #$ 3 1&77&' &L#&5#* 8'$/ 135284117
@37 45"'&37&2G>++

• ;X4#4E3#4$5 /&379'&7 #$ "$5#'$1 0$#&5#431 1&3"@45E 45"192& 457#3113#4$5 $8 145&'7* 1&3"@3#&
"$11&"#4$5 767#&/7* 352 E'$952BC3#&' /$54#$'45E 767#&/7 352 "$''&"#4A& 3"#4$5 #$ "1&35
90 E'$952C3#&' "$5#3/453#4$5G>+K S7 79"@* E'$952C3#&' "1&35907 C&'& '&J94'&2 3# #@3#
#4/&G

• =&E3'245E #@& #'&52 #$C3'27 0'&8&''&2 "$57#'9"#4$5 $8 135284117 '3#@&' #@35 C&#
4/0$952/&5#7* #@& PFS "$5"192&2 #@3# ;r#s@&7& #'&527 45 9#414#6 C37#& /353E&/&5#
/&#@$27 @3A& %&&5 "@35E45E 45 '&"&5# 6&3'7* C4#@ 3 7@48# #$C3'27 E'&3#&' 97& $8 2470$731
45 135284117 1$"3#&2 $5B74#&G  T$' &L3/01&* 8$' E&5&'3#45E 954#7 %941# 745"& (-Z)* 5&3'16 e)
0&'"&5# "9''&5#16 2470$7& $8 "$31 "$/%97#4$5 C37#&7 45 135284117* "$/03'&2 #$ `97# $A&' ),
0&'"&5# 8$' 954#7 "$57#'9"#&2 %&8$'& (-Z)G>+N

• ;S1#@$9E@ 79'83"& 4/0$952/&5#7 C&'& $5"& #@& /$'& "$//$5 0'3"#4"&* 352 3'& 7#411
C42&16 97&2* 1352841145E @37 %&"$/& #@& /$'& "$//$5 0'3"#4"& %&"397& 1&77 1352 47
'&J94'&2* 352 4# 47 9793116 /$'& &5A4'$5/&5#3116 7$952 :%&"397& $8 #@& 1$C&' C3#&'
'&J94'&/&5#7* '&29"45E 1&3"@45E 0'$%1&/7* &#"G?G>+)

• X$'& 135284117 #@35 79'83"& 4/0$952/&5#7 C&'& 97&2 8$' <<= 2470$731 45 #@& R54#&2
O#3#&7 45 #@& (-a,7G O0&"484"3116* #@& 59/%&' $8 135284117 :)Za? $9#59/%&'&2 79'83"&
4/0$952/&5#7 :NaK?G+e T9'#@&'* 135284117 C&'& /$7# "$//$516 97&2 45 #@& @4E@ "$31B
"$579/45E 3'&37 $8 #@& P37# 352 X42C&7# :=&E4$57 K 352 )?G+Z !8 #@& #$#31 :NaK? 79'83"&
4/0$952/&5#7 '&0$'#&2 45 #@& RGOG* 5&3'16 Z) 0&'"&5# C&'& 1$"3#&2 45 PFS =&E4$5 N
%&"397& ;45 #@& 037#> #@$7& 83"414#4&7 @32 ;3""&77 #$ 3%95235#* 45&L0&574A& 790014&7 $8
C3#&'> /3M45E C&# 7194"45E $0&'3#4$57 ;&"$5$/4"31 #$ 97&G>+a I@& 97& $8 79'83"&
4/0$952/&5#7* @$C&A&'* 2&"'&37&2 37 #@& "$7#7 $8 ;C&# 0$5245E> 45"'&37&2G+-

• I@& #'&52 #$ %9412 145&2 135284117 8$' 2470$731 "$5#459&2 #@'$9E@ #@& /42B(--,7 352 &3'16
+,,,7G  ;]&#C&&5 (--N 352 +,,N* #@& 3/$95# 352 J9314#6 $8 &5A4'$5/&5#31 "$5#'$17 97&2
3# <<W /353E&/&5# 954#7 300&3' #$ @3A& 45"'&37&2G  S #'&52 #$C3'2 /353E&/&5# 45
135284117 :2'6 @352145E? 352 3C36 8'$/ 79'83"& 4/0$952/&5#7 :C&# @352145E? 47 317$
&A42&5#G>K, T'$/ (--N #$ +,,N* ;A4'#93116 311 5&C16 %941# $' &L0352&2 954#7 :-Zk $8
13528411 352 (,,k $8 79'83"& 4/0$952/&5#7?> C&'& %941# C4#@ 145&'7GK(

+( PFS (-aa 3# (Ka B(K-G 
++ PFS (-aa 3# ()- B(e,G 
+K PFS (-aa 3# (eG
+N PFS (-aa 3# ()aG
+) PFS (-aa 3# +-ZG
+e PFS (-aa 3# ()NG
+Z PFS (-aa 3# ())G
+a PFS (-aa 3# ())G
+- PFS (-aa 3# ()(G
K, PFS c Q!P +,,e 3# +K* e+G
K( PFS c Q!P +,,e 3# -ZG
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b35284117 C&'& 5$# 5&"&773'416 /$'& &L0&574A& #$ "$57#'9"# #@35 79'83"& 4/0$952/&5#7 45 #@& 
(-a,7G  S""$'245E #$ #@& PFS (-aa =&0$'#* #@& #$#31 "304#31 352 $0&'3#4$5 352 /345#&535"& "$7#7 
:E4A&5 45 (-a,7 "$7# 0&' #$5? #$ "$57#'9"# 35 95145&2 79'83"& 4/0$952/&5# C37 /$'& #@35 #@& 
"$7# #$ "$57#'9"# 3 145&2 13528411G  I@& 3559314V&2 (-a+ "$7# #$ "$57#'9"# 352 $0&'3#& 35 95145&2 
79'83"& 4/0$952/&5# '35E&2 8'$/ taG,, #$ t(ZG,, 0&' #$5* "$/03'&2 #$ #@& /9"@ 1&77 t)GZ, #$ 
t(KG)) 0&' #$5 8$' 3 745E1& "136B145&2 13528411 352 teGN) #$ t()G() 0&' #$5 8$' 3 745E1& 765#@&#4"B
145&2 13528411GK+

O4/413'16* PFS\7 35316747 $8 "304#31 "$7#7 8$' "1$79'& :45"19245E "30 "$57#'9"#4$5? 4524"3#&2 #@3# 
13528411 A&'797 79'83"& 4/0$952/&5# "$7#7 C&'& "$/03'3%1& :tK-*,,, #$ t(+a*,,, 0&' 3"'& 8$' 3 
79'83"& 4/0$952/&5# A&'797 t))*,,, #$ t(KZ*,,, 0&' 3"'& 8$' 3 13528411?GKK U$C&A&'* #@& #$#31 
355931 0$7#B"1$79'& "3'& "$7# $8 3 13528411 C37 /9"@ 1&77 #@35 3 79'83"& 4/0$952/&5#H t(G, #$ 
t+Ga /4114$5 0&' 6&3' 8$' 3 79'83"& 4/0$952/&5# A&'797 t,GN #$ t,G- /4114$5 8$' 3 13528411GKN

<$31 37@ C37#& '&97& 352c$' '&"6"145E C37 317$ 3 "$//$5 0'3"#4"& 45 #@& (-a,7G  I@& PFS 
'&0$'#&2 #@3# 35 3A&'3E& $8 (a 0&'"&5# $8 311 "$31 37@ E&5&'3#&2 35593116 C37 '&"$A&'&2 $' '&97&2 
8'$/ (-Z, #$ (-a,* 352 #@3# #'&52 45"'&37&2 #$ +Z 0&'"&5# 45 (-a)GK)  ;S11 #60&7 $8 "$31 37@ 3'& 
300'$0'43#& 8$' 97& 37 "$57#'9"#4$5 /3#&'4317* 37 "&/&5# 3224#4A&7* 352 8$' 7&A&'31 $#@&' 97&7G>  
T9'#@&'* #@& PFS '&0$'#&2 #@3# "$31 37@ '&97& 352 '&"$A&'6 C37 #@& /$7# 0'&A31&5# 45 #@& 
O$9#@&37#&'5 352 m$'#@ <&5#'31 R54#&7 O#3#&7GKe

QKL !EI9!G0 (IAE9R8 @G8(I80H I7 **98 0F@ G?(0*D8 IF

!9ICF@A0DE9

D&$'E43 F$C&' 2470$7&2 $8 4#7 <<=7 45 95145&2 79'83"& 4/0$952/&5#7 454#43116 90$5 0135# 7#3'#B
90 352 "$5#459&2 #$ "$57#'9"# 95145&2 79'83"& 4/0$952/&5#7 3# 1&37# 95#41 (-a+GKZ S11 $8 #@& 
$'4E4531 79'83"& 4/0$952/&5#7 %941# %6 D&$'E43 F$C&' C&'& 95145&2YKa 311 $8 #@& 4/0$952/&5#7 
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ridges, hills) towards and into streams. Also, soils in the stream valleys are more susceptible to 
allowing contamination to flow quickly through them because the stream valley and alluvial 

floodplain soils are typically more porous (i.e. sandy and gravelly). Construction of CCR 
disposal areas over streams also permanently destroys stream functionality. 

Georgia Power's surface impoundments were constructed over existing streams at Plants Bowen, 

McDonough, Wansley, Scherer, and Yates. Georgia Power also constructed impoundments 
adjacent to large rivers and small streams, as illustrated in Figures 1 through 6 below. At Plant 

Bowen, Georgia Power constructed the 254-acre impoundment AP-1 (note the vertically 
expanded "North Stack") over an un-named tributary of Euharlee Creek (blue line within the red 

area, left diagram) and near the Etowah River, as illustrated in Figure 1 below.41 

Fi ure 1 - Plant Bowen 

Before After 

At Plant Hammond, Georgia Power constructed AP-3 adjacent to Cabin Creek/ Weiss Lake and 

other impoundments along the Coosa River, as illustrated in Figure 2: 

41 Bowen 2018 Part B Application at 946. 
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Figure 2 - Plant Hammond

At Plant McDonough, Georgia Power constructed four impoundments (AP-1 through 4). The 

41-acre impoundment AP-4 was built over an unnamed tributary of the Chattahoochee River.

The stream was re-routed into a 90-inch corrugated metal pipe, and that pipe is located beneath

AP-4. The impoundment locations are illustrated in Figure 3.

Figure 3 - Plant McDonough

At Plant Wansley, Georgia Power constructed a cross-valley dam across an unnamed tributary of 

Yellowdirt Creek to form the 243-acre impoundment AP-1, as illustrated in Figure 4. The 
Chattahoochee River is located to the southeast (right diagram). 
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Figure 4 - Plant Wansley 

Before (USGS 1964) After 

At Plant Scherer, Georgia Power constructed a cross-valley dam across Berry Creek, as 

illustrated in Figure 5.42 The former stream valley became surface impoundment AP-1. 

Fi ure 5 - Plant Scherer 

Before (USGS 1973) 

At Plant Yates, Georgia Power constructed dams across multiple unnamed tributary stream 

valleys to form multiple surface impoundments (purple areas), as illustrated in Figure 6.43 

42 
Scherer 2018 AP-1 Part A. 

43 
USGS 1965. 
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Figure 6 - Plant Yates 

 

In addition to building on or near streams and rivers, Georgia Power also constructed some 

surface impoundments within or nearby areas designated by the Georgia EPD as Most 

Significant Groundwater Recharge Areas (pink areas with dashes below) and also within areas 

that have the highest susceptibility to groundwater pollution (pink areas below), as illustrated in 

Figure 7.44 Looking at the pink areas with dashes in Figure 7, it is clear that Plant Bowen is 

located within a Significant Recharge Area, and Plant Yates is likely within a Recharge Area. 

Plant Hammond is located within or very near an area with the highest susceptibility to 

groundwater pollution, and Plant Scherer is close to a Significant Recharge Area.45

44 EPD 1992 Hydrologic Atlas 20. 
45 At the scale of the map, it is difficult to precisely determine the disposal area locations compared to the significant 

contamination potential areas. 
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Figure 7 

Plant Bowen Plant Hammond 

Plant Scherer Plant Yates 

4.2 Surface Impoundments Built in Karst Terrain 

Both Plants Bowen and Hammond face significant site closure challenges because both have a 

history of sinkhole collapses beneath impoundments due to karst terrain and the underlying 

solution-enlarged carbonate bedrock. The specifics of those sinkhole collapses are as follows: 
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Figure 9 - Plant Hammond (2019 Report, Figure 3) 

HGWC-120 

566.61 
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Figure 10 - Plant McDonough (2019 Report, Figure 3) 
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Figure 11 - Plant Scherer (2019 Report, Figure 3) 
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Figure 12 - Plant Wansley (2019 Report, Figure 3) 
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Figure 13 - Plant Yates (2019 Report, Figure 3) 

4.4 CCRs are Submerged in Groundwater 

 

CCRs in surface impoundments have been submerged in groundwater in the uppermost aquifers. 

Reports prepared on behalf of Georgia Power (Part B Applications, Hydrogeologic Assessment 

Report, each Plant) describe and illustrate CCRs that are submerged in the uppermost aquifer 

( depicted by the dashed line and blue triangles on each figure) at Plants Bowen, Plant Hammond, 

Plant Scherer, and Plant Wansley, as illustrated in Figures 14 through 18. 
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Figure 14 - Plant Bowen - West-East Section (saturated waste below green line, Part B, Figure 

4C) 
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Plant Bowen - North-South Section - saturated waste below green line (Part B, Figure 2-

4A) 
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Figure 15 - Plant Hammond 
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Plant Bowen - North-South Section (Part B, Figure 2-3A) 
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Figure 16 - Plant Scherer 
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Figure 17 - Plant Wansley 

 

Northwest to Southeast - (saturated below the dashed blue line, Part B, Figure 3.3) 

Figure 18 - Plant Yates 
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Plant Yates - West-East Section (Part B, Figure 6A) 

 

4.5 Impoundment Leakage to Groundwater 

There is clear evidence of leakage from Georgia Power's surface impoundments to groundwater, 

and some of that contamination has exceeded allowable EPA and/ or Georgia state groundwater 

criteria. A brief summary ofrecent 2019 groundwater sampling results for each Plant, as 

reported by Georgia Power consultants, is included in Table 3.53

Table 3: Groundwater Sampling Results 

Plantl\T~-~ :S:Sl I :s:sL Wells Affected Other Constituents Indicative of 

Constituent Leakage 

Bowen cobalt, BGWC-20, 22, 23, boron, calcium, chloride, sulfate, total 
molybdenum and 30 dissolved solids 

Hammond boron, calcium, HGWC-120, 121A, -

chloride, fluoride, and 124 

sulfate, TDS 

McDonough boron, calcium, AP-1: DGWC-37, 38, AP-1: Arsenic numerous times greater 

chloride, fluoride, 39, 40, 67, 68A, 69 than the GWPS (0.01 mg/L), ranging 

pH, sulfate, TDS AP-2, 3, 4: 20 wells from 0.0113 to 0.164 mg/L. 

AP-2, 3, 4: Arsenic up to 0.04 mg/L. 

Scherer boron, calcium, 21 wells -

cobalt, chloride, 
fluoride, pH, 

sulfate, TDS 

Wansley lithium WGWC-8, 9, 10, 19 boron, calcium, chloride, sulfate, total 

dissolved solids 

Yates beryllium, sulfate YGWC-33S, 49 boron, calcium, chloride, sulfate, total 

dissolved solids 

53 2019 Groundwater Monitoring Reports, Table 5, available at: 

https://www.georgiapower.com/company/environmental-compliance/ccr-rule-compliance-data/ccr-rule-compliance

plant-list.html 

29 

Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 69 of 87

__ _ .a1u,;;;; 



#*

QKU !$#3-6)'4"$ ?#-&4#$&-% 8.14"+1 '$" F#-^*#+,/&'-4 

S1#@$9E@ E'$952C3#&' "$5#3/453#4$5 @37 %&&5 2$"9/&5#&2 3# &3"@ F135#* D&$'E43 F$C&'\7 
E'$952C3#&' /$54#$'45E C&117 3'& 5$# 2&74E5&2 352 457#311&2 #$ 0'$0&'16 /&379'& E'$952C3#&' 
J9314#6 8'$/ #@& 0$'#4$5 $8 #@& 900&'/$7# 3J948&' /$7# 14M&16 #$ "$5#345 #@& @4E@&7# 
"$5"&5#'3#4$57 $8 "$57#4#9&5#7 $' #$ 0'$A42& #@& &3'14&7# 4524"3#4$5 $8 2470$731 954# 1&3M3E&G 
D&$'E43 F$C&' 2'411&2 /$7# $8 #@& C&117 #$ "$11&"# C3#&' 73/01&7 8'$/ 2&&0&' 0$'#4$57 $8 #@& 
900&'/$7# 3J948&'_5$# #@& 900&'/$7# 0$'#4$5 $8 #@& 3J948&' 5&3'&7# #@& %$##$/ $8 #@& C37#&7G  
D&$'E43 F$C&' "355$# 3779/& #@3# #@& J9314#6 $8 #@& 900&'/$7# 3J948&' 47 #@& 73/& %$##$/B#$B

#$0G   

D4A&5 #@3# #@& 900&'/$7# 3J948&'7 3# &3"@ 1$"3#4$5 C&'& 45 #@& 7$41 352 E&5&'3116 95"$5845&2* #@& 
/&379'&2 E'$952C3#&' &1&A3#4$57 45 #@& C&117 7@$912 E&5&'3116 "$''&70$52 #$ #@& &1&A3#4$5 $8 
E'$952C3#&' 45 #@& 79''$95245E 7$41G ]37&2 90$5 /6 0'&14/453'6 '&A4&C $8 C&11 "$57#'9"#4$5 
2&#3417 352 %$'45E 1$E7 8$' F135#7 ]$C&5* U3//$52* O"@&'&'* W3571&6* 352 ^3#&7* D&$'E43 
F$C&' "$//$516 7"'&&5&2 C&117 /9"@ 2&&0&' #@35 #@& #$0 $8 #@& 3J948&' :7&& '&2 !vSb 
&L3/01&7 37 41197#'3#&2 45 7&%3$"1 JQ #@'$9E@ J]?G  X6 &A3193#4$5 $8 #@& E'$952C3#&' /$54#$'45E 
767#&/7 %6 3J948&' #@4"M5&77&7 352 C&11 2&0#@7 3# &3"@ F135# 47 37 8$11$C7H  

• (/'-41 <#)"- 352 >'++#-6 i 7&%3$"1 JQ 352 JZ 41197#'3#& @$C #@& C&117 3'& 7"'&&5&2
45 %&2'$"MY #@&6 3'& /9"@ 2&&0&' #@35 #@& #$0 $8 #@& C3#&' #3%1& 3J948&' 45 7$41Y #@&6 /477
E'$952C3#&' #@3# 81$C7 8'$/ #@& 4/0$952/&5# 352 #@'$9E@ #@& 24M&* 352 #@&'& 3'& 5$

C&117 #$ /&379'& #@& J9314#6 $8 E'$952C3#&' #@3# 247"@3'E&7 45#$ #@& 32`3"&5# "'&&M7G

• (/'-4 85:"$"$ V 7&%3$" JU 41197#'3#&7 @$C C&117 3'& 2'411&2 45#$ 7$41Y @$C&A&'* #@& C&117
C&'& 7"'&&5&2 /9"@ 2&&0&' #@35 #@& #$0 $8 #@& C3#&' #3%1& 3J948&'G

• (/'-4 A'-1/". i 7&%3$" J[ 41197#'3#&7 04&V$/&#&'7 C4#@45 #@& <<=7 :E'&6 3'&3? 352 @$C
C&11 WDW<B(- 47 7"'&&5&2 300'$L4/3#&16 (,, 8&&# 2&&0&' #@35 #@& #$0 $8 #@& C3#&' #3%1&
3J948&'G

• (/'-4 B'4"1 i 7&%3$" J] 41197#'3#&7 @$C /9"@ 2&&0&' 7$41 C&117 3'& 7"'&&5&2 "$/03'&2 #$
#@& 79'83"& $8 #@& C3#&' #3%1&G

W&117 #@3# 3'& 2'411&2 2&&0&' 45#$ #@& 900&'/$7# 3J948&' 3# &3"@ F135# 3'& 14M&16 45"303%1& $8 
2&#&"#45E #@& @4E@&7# "$5"&5#'3#4$57 $8 "$5#3/4535#7 C@4"@ /4E@# %& 0'&7&5# 45 #@& 3J948&'G X6 
'&A4&C $8 3"#931 D&$'E43 F$C&' E'$952C3#&' '&791#7 352 7@311$C 352 2&&0 C&11 "$57#'9"#4$5 
2&#3417 4524"3#&7 #@3# 7@311$C&7# 7$41 C&117 3'& /$'& 14M&16 #$ "$5#345 "$57#4#9&5#7 3# @4E@&' 
"$5"&5#'3#4$57G  I@& F135#B70&"484" E'$952C3#&' J9314#6 c C&11 7"'&&5 2&0#@ 353167&7 3'& 37 

8$11$C7H 

Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 70 of 87



#!

• (/'-4 <#)"- i #@& @4E@&7# "$5"&5#'3#4$57 $8 "31"49/* "@1$'42&* 79183#&* 352 #$#31
2477$1A&2 7$1427 C&'& '&0$'#&2 45 C&117 C4#@ 7@311$C&' 7"'&&5 45#&'A317H ]DW<B++* +K*
352 +N :7&& 7&%3$" ]?G)N I@$7& C&117 3'& 47$13#&2 #$ #@& 7$9#@C&7# "$'5&' $8 #@&
4/0$952/&5#G

• (/'-4 >'++#-6 i #@& @4E@&7# "$5"&5#'3#4$57 %$'$5* "31"49/* "@1$'42&* 79183#&* 352 #$#31
2477$1A&2 7$1427 C&'& 45 #@& 2$C5E'324&5# C&11 C4#@ #@& 7@311$C&' 7"'&&5 45#&'A31H
UDW<B(+(c(+(S :7&& 7&%3$" X?G))

• (/'-4 A'-1/". i #@& @4E@&7# "$5"&5#'3#4$57 $8 %$'$5* "31"49/* "@1$'42&* 79183#&* 352 #$#31
2477$1A&2 7$1427 C&'& 45 #@& C&11 C4#@ #@& 7&"$52 7@311$C&7# 7"'&&5 45#&'A31H WDW<B(e
:7&& 7&%3$" JN?G)e

• (/'-4 B'4"1 i #@& @4E@&7# "$5"&5#'3#4$57 $8 %$'$5* "31"49/* "@1$'42&* 79183#&* 352 #$#31
2477$1A&2 7$1427 C&'& 45 #@& C&11 C4#@ #@& 7@311$C&7# 7"'&&5 45#&'A31 $8 #@& /$7#
2$C5E'324&5# C&117H ^DW<BKKO :7&& 7&%3$" JO?G)Z

.5 79//3'6* D&$'E43 F$C&'\7 E'$952C3#&' /$54#$'45E 767#&/7 3# F135#7 ]$C&5* U3//$52* 
O"@&'&'* W3571&6* 352 ^3#&7 2$ 5$# /&&# #@& T&2&'31 <<= =91& $' D&$'E43 <<= =91& 8$' C&11 
2&74E5 352 "$57#'9"#4$5G  T4'7#* #@& C&117 2$ 5$# 0'$A42& 3 ;@4E@ 2&E'&& $8 "&'#345#6> #@3# 
"$57#4#9&5#7 29& #$ 1&3M3E& 8'$/ 2470$731 954#7 C411 %& ;4//&243#&16 2&#&"#&2> 3""$'245E #$ 
D&$'E43 PFQ E94235"&G  m&L#* #@& C&117 2$ 5$# 31C367 /$54#$' #@& 900&'/$7# 3J948&' 
2$C5E'324&5# $8 #@& C37#& /353E&/&5# %$9523'6 3""$'245E #$ #@& <<= =91&G  D&$'E43 F$C&' 
7@$912 @3A& 457#&32 457#311&2 C42&70'&32 C&117 3# &3"@ F135# 45 #@& 7@311$C&' 7$41 0$'#4$5 $8 #@& 
3J948&'7 5&3'&7# #@& %$##$/ $8 #@& 4/0$952/&5#7_45 3224#4$5 #$ 2&&0&' "197#&' C&117 3# 2488&'&5# 
2&0#@7G  I@& E'$952C3#&' /$54#$'45E 767#&/ 3# F135# ]$C&5 317$ 14M&16 2$&7 5$# /&&# #@& 
#&"@54"31 0&'8$'/35"& '&J94'&/&5#7 $8 #@& T&2&'31 352 D&$'E43 <<= =91& %&"397& C&117 /36 
5$# 31C367 3""9'3#&16 '&0'&7&5# %3"ME'$952 $' 95388&"#&2 E'$952C3#&' J9314#6 29& #$ /$95245EG  

S17$* D&$'E43 F$C&'\7 '&1435"& $5 '&"&5# <<= =91&B'&J94'&2 ;%37&145&> E'$952C3#&' 73/01&7 
8'$/ 90E'324&5# C&117 47 0'$%1&/3#4" 352 95'&143%1& %&"397& #@& 90E'324&5# 352 2$C5E'324&5# 
E'$952C3#&' J9314#6 /4E@# 31'&326 %& "$5#3/453#&2 29& #$ 2&"32&7 $8 95145&2 2470$731 352 
1&3M3E& #$ E'$952C3#&'G  

I@&'& 47 317$ 5$ 4524"3#4$5 #@3# D&$'E43 F$C&' "$/01&#&2 3 #@$'$9E@ 45A&7#4E3#4$5 3# F135#7 
]$C&5* U3//$52* X"Q$5$9E@* O"@&'&'* W3571&6* $' ^3#&7 #$ 2&#&'/45& #@& 53#9'& 352 &L#&5# 
$8 "$5#3/453#4$5Y #@& "$55&"#4A4#6 $8 E'$952C3#&' #$ 79'83"& C3#&'7Y #@& &88&"#7 $8 E'$952C3#&' 
247"@3'E&7 $5 7&24/&5#7 45 7#'&3/7Y $' #@& &88&"#7 $5 @9/35 @&31#@ 352 847@ c 3J93#4" 148& 0'4$' #$ 
7&1&"#45E "1$79'&B45B013"&G  T9'#@&'* C&117 3'& 5$# 31C367 457#311&2 352 73/01&2 45 #@& 
@62'3914"3116 2$C5E'324&5# 24'&"#4$5 5&3' 0'$0&'#6 145&7 352 '4A&'7 c 7#'&3/7G  W@&'& 
"$5#3/453#4$5 @37 %&&5 2&#&"#&2 352 D&$'E43 F$C&' @37 3##&/0#&2 #$ 2&145&3#& #@& &L#&5# $8 #@3# 
"$5#3/453#4$5* 4#7 0'&8&'&5"& @37 %&&5 #$ 2'411 C&117 2&&0&'_'3#@&' #@35 #@& 7@311$C&' 0$'#4$5 $8 
#@& 3J948&' #@3# 47 /$'& 14M&16 #$ %& "$5#3/453#&2G  

)N +,(- D'$952C3#&' =&0$'#* I3%1& (G 
)) +,(- D'$952C3#&' =&0$'#* I3%1& (G 
)e +,(- D'$952C3#&' =&0$'#* I3%1& (SG 
)Z +,(- D'$952C3#&' =&0$'#* I3%1& (SG 

Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 71 of 87



#"

ZKL !EI9!G0 (IAE9R8 (H0F8 7I9 8C970*E G?(ICF@?EFD

*HI8C9E

D&$'E43 F$C&' 01357 #$ "1$7& 79'83"& 4/0$952/&5#7 %6 %$#@ "1$79'&B%6B'&/$A31 352 "1$79'&B45B
013"&G  <1$79'&B%6B'&/$A31 47 3 "1$79'& /&#@$2 C@&'& D&$'E43 F$C&' 01357 #$ &L"3A3#& #@& 
<<=7 8'$/ &L47#45E 4/0$952/&5#7 :0197 300'$L4/3#&16 e 45"@&7 $8 952&'1645E 7$41? 352 
#'3570$'# #@$7& /3#&'4317 #$ $#@&' 2470$731 3'&37G  D&$'E43 F$C&' @37 31'&326 454#43#&2 $' 
"$/01&#&2 "1$79'&7 3# F135#7 U3//$52* X"Q$5$9E@* 352 ^3#&7* 37 147#&2 45 D';/" NG  I@& F3'# 
S 352 F3'# ] S0014"3#4$57 #@3# D&$'E43 F$C&' 79%/4##&2 #$ D&$'E43 PFQ 45 m$A&/%&' +,(a 8$' 
#@$7& F135#7 C&'& #$ $%#345 0&'/4#7 8$' "1$79'& 3"#4A4#4&7 #@3# 3'& 01355&2 8$' #@& 89#9'&_352 
&A&5 8$' 7$/& #@3# @3A& 31'&326 %&&5 454#43#&2 $' "$/01&#&2G 

S7 2&7"'4%&2 45 D';/" N* D&$'E43 F$C&' "$//$516 "@$7& #$ ;"$57$1423#&> $' '&B2470$7& $8 
&L"3A3#&2 <<=7 45#$ #@& 73/& $' $#@&' 95145&2 2470$731 954#7G  T$' &L3/01&* D&$'E43 F$C&' 
01357 #$ &L"3A3#& :4G&G "1$79'&B%6B'&/$A31? <<=7 8'$/ 7$/& 4/0$952/&5#7 3# F135#7 
X"Q$5$9E@* O"@&'&'* W3571&6* 352 ^3#&7 %9# #@&5 ;"$57$1423#&> #@$7& <<=7 45#$ 3 7/311&' 3'&3 
:;8$$#0'45#>? 45 #@& 73/& 95145&2 4/0$952/&5# $' @391 #@& <<=7 #$ 35$#@&' 95145&2 
4/0$952/&5# 1$"3#&2 5&3'%6G  

ZKJ */#1&-% G+,#3-6+"-41 &- C-14';/" M'$14 *#-6&4&#-1 

I@&'& 3'& 59/&'$97 '47M7 377$"43#&2 C4#@ #@& "1$79'& $8 79'83"& 4/0$952/&5#7 3# F135#7 ]$C&5 
352 U3//$52* C@4"@ 311$C <<=7 #$ '&/345 45 013"& 45 957#3%1& M3'7# E&$1$E4" "$524#4$57G
D&$'E43 F$C&'\7 037# 3##&/0#7 #$ '&/&26 957#3%1& 745M@$1& "$11307& "$524#4$57 %6 45`&"#45E /$'& 
#@35 KK,*,,, "9%4" 63'27 $8 E'$9# 45#$ #@& 79%79'83"& 3# F135# ]$C&5 2&/$57#'3#&7 #@3# 745M@$1& 
"$11307&7 3'& 950'&24"#3%1& 352 "35 $""9' 45 #@& 89#9'&_&A&5 C4#@ 74E5484"35# '&/&2431 &88$'#7 
/&35# #$ 0'&A&5# 89#9'& "$11307&7G   

I@& T&2&'31 <<= =91& 352 D&$'E43 <<= =91& 2$ 5$# 0'&A&5# "$57#'9"#4$5 $8 2470$731 3'&37 $A&' 
M3'7# #&''345 %9# 2$ '&J94'& #@3# #@& 2470$731 954# %& 2&74E5&2 #$ &579'& #@& 45#&E'4#6 $8 #@& 13528411 
"$/0$5&5#7 :&GEG 145&'* 1&3"@3#& "$11&"#4$5 767#&/? ;C411 5$# %& 247'90#&2> 45 #@& &A&5# $8 
"$11307&G)a O9"@ 83"#$'7 37 1$"31 7$41 "$524#4$57 352 $5B74#& E&$1$E4" 8&3#9'&7 :&GEG M3'7# #&''345? 
/97# %& "$5742&'&2G 

]$#@ #@& <<= =91& 352 #@& D&$'E43 <<= =91& '&J94'& #@3# "1$79'&B45B013"& $8 35 &L47#45E 
4/0$952/&5# %& 0&'8$'/&2 79884"4&5# #$ ;"$5#'$1* /454/4V&* $' &14/453#&* #$ #@& /3L4/9/ 
&L#&5# 8&374%1&dG'&1&37&7 $8 <<=* 1&3"@3#&* $' "$5#3/453#&2 '95$88 #$ #@& E'$952d> 352 #$ 
;/454/4V& #@& 5&&2 8$' 89'#@&' /345#&535"& $8 #@& <<= 954#d>)-  T$' D&$'E43 F$C&' #$ /&&# 
#@&7& "'4#&'43* 4# /97# "$/01&#& 79884"4&5# 353167&7 352 79%79'83"& '&/&24&7 #$ ;&579'&> #@3# #@& 
0135 #$ 1&3A& <<=7 45B013"& C411 $A&'"$/& #@& 957#3%1& E&$1$E4" "$524#4$57 #@3# @3A& 31'&326 
'&791#&2 45 '&1&37&7 $8 <<=7 #@'$9E@ #@& 79%79'83"& 3# %$#@ F135#7 ]$C&5 352 U3//$52G  

)a T&2&'31 <<= =91&* N, <T= F3'# +)ZGeNG  
)- T&2&'31 <<= =91&* N, <T= F3'# +)ZG(,+G  

Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 72 of 87



##

D&$'E43 F$C&' 47 0135545E 74E5484"35# <<= &L"3A3#4$5 352 7$41 c %&2'$"M 8$9523#4$5 '&034'7 3# 
F135# ]$C&5_45 3224#4$5 #$ "$57#'9"#45E 3 5&C 145&' 352 1&3"@3#& "$11&"#4$5 767#&/Y @$C&A&'* 
5$ 79"@ &88$'#7 3'& 01355&2 8$' #@& 4/0$952/&5# 3# F135# U3//$52* C@4"@ @37 31'&326 %&&5 
$884"43116 "1$7&2G  D&$'E43 F$C&' 01357 #$ &L"3A3#& 311 $8 #@& <<=7 3# F135# ]$C&5* '&458$'"& #@& 
957#3%1& 7$41 352 %&2'$"M %&5&3#@* "$57#'9"# 3 %'42E45E 136&' #$ 7&03'3#& #@& C37#&7 8'$/ #@& 
900&'/$7# 3J948&'Y 352 %9412 3 5&C 145&2 13528411 #$ 3##&/0# #$ $A&'"$/& #@& 73/& 957#3%1& M3'7# 
E&$1$E6 352 "$11307& 0$#&5#431G   

I@& 31'&326B"$/01&#&2 "1$79'&B45B013"& $8 SFBK 3# F135# U3//$52 242 5$# $A&'"$/& #@& 
957#3%1& M3'7# E&$1$E4" "$524#4$57 %&5&3#@ #@& 4/0$952/&5# %&"397& D&$'E43 F$C&' 3003'&5#16 
242 5$# 0&'8$'/ 356 8$9523#4$5 4/0'$A&/&5#7 0'4$' #$ "$/01&#45E "1$79'&G  W4#@$9# 79"@ 
/$2484"3#4$57 3# F135# U3//$52* D&$'E43 F$C&' @37 5$# /454/4V&2 #@& '47M 8$' 89#9'& "$11307&7 
$8 #@& "1$7&2B45B013"& 3'&3 ;#$ #@& /3L4/9/ &L#&5# 8&374%1&> #@3# "$912 1&32 #$ 89#9'& '&1&37&7 $8 
<<=7 352 1&3"@3#& 45#$ E'$952C3#&'* 5$' @37 4# &579'&2 0'&A&5#4$5 $8 71$9E@45E 352 /$A&/&5# 
$8 #@& 84531 "$A&' 767#&/G  S7 3 '&791#* "1$79'&B45B013"& $8 SFBK 3# F135# U3//$52 2$&7 5$# /&&# 
#@& "1$79'& 0&'8$'/35"& 7#3523'27 $8 N, <T= F3'# +)ZG(,+:2?:4?* :444?* 352 :4A?G   

.57#&32 $8 "$57#'9"#45E 3 5&C 145&2 13528411 3# F135# ]$C&5 37B01355&2 $5 #@& 73/& 957#3%1& M3'7# 
E&$1$E6 3# SFB(* D&$'E43 F$C&' @37 35 &L47#45E <<= 13528411 #@3# "$912 "$5"&0#93116 %& 97&2 #$ 
2470$7& $8 #@& SFB( C37#&7G Q470$731 45#$ #@3# &L47#45E 13528411 C$912 &14/453#& #@& "$7#7 :352 
#4/&? 377$"43#&2 C4#@ &L"3A3#45E 352 #'3570$'#45E C37#&7 /91#401& #4/&7 :4G&G 24E* @391* 
#&/0$'3'416 7#$'&* 24E* 352 @391 3E345?* &14/453#& 8$9523#4$5 7$41 '&034'7 5&&2&2 #$ $A&'"$/& 
957#3%1& 352 950'&24"#3%1& E&$1$E6 %&5&3#@ #@& 0'$0$7&2 5&C 13528411 8$$#0'45#* 352 &14/453#& 
#@& "$7#7 #$ %9412 3 5&C 145&2 13528411 45 #@3# 8$$#0'45#G 

ZKN *#-1#/&6'4"6 */#13$"^&-^(/'5" *#-4&-3"1 )&4: C-/&-"6 @&1,#1'/ 

D&$'E43 F$C&'\7 2'38# "1$79'& 01357* C@4"@ ;"$57$1423#&> <<=7 %6 "1$745E &L47#45E 
4/0$952/&5#7 45B013"& 45 &L47#45E 95145&2 4/0$952/&5#_352 &A&5 #'3570$'#45E &L"3A3#&2 
C37#&7 8'$/ $#@&' 4/0$952/&5#7 #$ #@&/_C411 2$ 5$#@45E /$'& %9# "$5#459& #@&4' 037# 0'3"#4"& 
$8 2'6 7#3"M45E <<=7 45 95145&2 4/0$952/&5#7 45 7@311$C E'$952C3#&' 352 45 &5A4'$5/&5#3116 
7&574#4A& 3'&37G I@47 2470$731 0'3"#4"& 47 &70&"43116 95'&37$53%1& E4A&5 #@3# #@& 45297#'6 @37 
'&"$E54V&2 #@& E'$952C3#&' "$5#3/453#4$5 '47M7 8'$/ 95145&2 4/0$952/&5#7 745"& #@& (-Z,7G   

S1#@$9E@ #@& #$#31 3"'&3E& C411 %& '&29"&2 45 3 "$57$1423#&2 300'$3"@ 352 35 &5E45&&'&2 "30 C411 
%& "$57#'9"#&2 #$ /454/4V& #@& 3/$95# $8 0'&"404#3#4$5 #@3# "35 45841#'3#& 45#$ #@& <<=7* #@& 
C37#&7 #@3# '&/345 2&&0&' 45 #@& 4/0$952/&5# C411 '&/345 ;C&#> 951&77 E'$952C3#&' 352 0$'& 
C3#&' 47 09/0&2 8'$/ #@& <<=7 #$ "$/01&#&16 2'6 #@&/G  T9'#@&'* #@& E'$952C3#&' 
"$5#3/453#4$5 %&5&3#@ #@& $'4E4531 ;8$$#0'45#> :45 3"'&7? C411 '&/345* &A&5 #@$9E@ #@& C37#&7 C411 
%& "$57$1423#&2 #$ 3 7/311&' 3'&3G  S17$* #@& "$57$1423#&2 300'$3"@ 3# 8$'/&' 7#'&3/ A311&6 74#&7 
:&GEG O"@&'&'* W3571&6? '&791#7 45 <<=7 %&45E &L"3A3#&2 8'$/ #@& 7@311$C&7# 0$'#4$57 352 
'&1$"3#45E #@&/ #$ #@& 2&&0&7# 0$'#4$57 $8 #@& 95145&2 4/0$952/&5# C@&'& 1&E3"6 <<=7 3'& #@& 
#@4"M&7# 352 /$'& 79%/&'E&2 45 E'$952C3#&'G  

Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 73 of 87



#$

O3#9'3#&2 <<=7 C411 "$5#459& #$ &L47# 0$7#B"1$79'& 8$' #@& 4/0$952/&5#7 #@3# C411 %& "1$7&2B45B
013"&G O45"& D&$'E43 F$C&' 2$&7 5$# 45#&52 #$ 09/0 356 0$'& C3#&' 8'$/ #@& "$/01&#& 2&0#@ $8 
73#9'3#&2 C37#&7 0'4$' #$ "$57#'9"#45E #@& "30 3# 356 0$45# 29'45E 0$7#B"1$79'&* 1&3"@45E 352 
E'$952C3#&' "$5#3/453#4$5 C411 "$5#459& 45 0&'0&#94#6 8$' 356 2470$731 3'&3 #@3# "$5#3457 
79%/&'E&2 C37#&7G I@& &5E45&&'&2 "30 "$A&' 767#&/7 C411 5$# 0'&A&5# E'$952C3#&' 8'$/ 90B
E'324&5#* #$0$E'30@4"3116 @4E@&' 3'&37 8'$/ 81$C45E 952&'5&3#@ 352 45#$ #@& C37#&7_ #@97 
311$C45E C37#&7 #$ %&"$/& '&B73#9'3#&2 352 1&3"@45E #$ "$5#459&G   

D&$'E43 F$C&' "$/01&#&2 59/&'4"* 0'&24"#4A& /$2&17 8$' F135#7 O"@&'&' 352 W3571&6* 352 #@$7& 
/$2&17 2&#&'/45&2 #@3# <<=7 C411 '&/345 79%/&'E&2 45 E'$952C3#&' &A&5 38#&' "1$79'&B45B013"& 
47 "$/01&#&2G  T9'#@&'* D&$'E43 F$C&' 242 5$# 0'$0$7& 356 &5E45&&'45E /&379'&7 #$ "30#9'& 
"$5#3/453#&2 E'$952C3#&' $' 0'&A&5# 4# 8'$/ "$5#45945E #$ /4E'3#& 8'$/ #@& 2470$731 3'&37G  S7 
79"@* #@&7& "1$79'&7 2$ 5$# 73#4786 #@& T&2&'31 $' D&$'E43 <<= =91& "1$79'& 0&'8$'/35"& 
7#3523'27G  D&$'E43 F$C&' "$5"192&2 #@3# #@&7& 73#9'3#&2 "$524#4$57 C411 &L47# 38#&' "1$79'&H  

• (/'-4 85:"$"$ V E'$952C3#&' &1&A3#4$57 38#&' "1$79'& $8 SFB( C411 '35E& 8'$/ NN, #$
N-, 8&&# 3%$A& /&35 7&31 1&A&1Ge, W@&5 #@$7& &1&A3#4$57 3'& "$/03'&2 #$ #@& 0'&B
841145E E'$952 #$0$E'30@6 :7&%3$" Q? #@3# '35E&2 8'$/ N(, #$ N), 8&&# 45 #@& 73/&
3'&3* #@& 23#3 4524"3#&7 #@3# 300'$L4/3#&16 K, #$ N, 8&&# $8 <<=7 C411 '&/345

79%/&'E&2 45 #@& 8$'/&' 7#'&3/ A311&6 38#&' "1$79'& 47 "$/01&#&G

• (/'-4 A'-1/". i 3 243E'3/ 45"192&2 45 #@& <1$79'& F135 41197#'3#&7 #@3# 3# 1&37# Z)
8&&# $8 <<=7 C411 '&/345 79%/&'E&2 45 #@& 8$'/&' 7#'&3/ A311&6 0$7#B"1$79'&G  .5 83"#*
#@& &1&A3#4$5 $8 E'$952C3#&' C4#@45 #@& <<=7 47 #@& 73/& 37 #@& C3#&' &1&A3#4$5 #@3#
C411 '&/345 7#35245E 45 #@& 32`3"&5# 0$52Ge( I@& 01355&2 "$5"'&#& 041& C311 C411 5$#
0'&A&5# C3#&' 8'$/ #@& 32`3"&5# 0$52 8'$/ 45#&'/45E145E C4#@ 352 73#9'3#45E <<=7 45
#@& "1$7&2B45B013"& 3'&3G

I@& "1$79'&B45B013"& /&#@$27 3# F135#7 O"@&'&' 352 W3571&6 3'& 5$# "$/01435# C4#@ #@& <<= 
=91& $' D&$'E43 <<= =91& %&"397& 3""$'245E #$ D&$'E43 F$C&'\7 0'&24"#4A& /$2&145E* 73#9'3#&2 
C37#&7 C411 '&/345 79%/&'E&2 352 4/0$952&2 %&1$C E'$952 38#&' "1$79'&_C4#@ 5$ $#@&' 
E'$952C3#&' '&/&26 45 013"& #$ 0'&A&5# "$5#3/453#4$5 8'$/ /4E'3#45E 8'$/ #@& 954#7G  I@& 
0'$0$7&2 "1$79'&B45B013"& /&#@$27 3# F135#7 O"@&'&' 352 W3571&6 C411 #@&'&8$'& 5$# /&&# #@& 
<<= =91& 352 D&$'E43 <<= '91& '&J94'&/&5#7 #$H  

• ;:4? "$5#'$1* /454/4V&* $' &14/453#& #$ #@& /3L4/9/ &L#&5# 8&374%1&* 0$7#B"1$79'&
45841#'3#4$5 $8 14J9427 45#$ #@& C37#& 352 '&1&37&7 $8 <<=* 1&3"@3#&* $' "$5#3/453#&2 '95B

$88 #$ #@& E'$952 $' 79'83"& C3#&'7 $' #$ #@& 3#/$70@&'&Y> 352 #$

• ;:44? 0'&"192& #@& 0'$%3%414#6 $8 89#9'& 4/0$952/&5# $8 C3#&'* 7&24/&5#* $' 719''6G>

.5 "$5#'37# #$ #@& 59/&'4" /$2&17 "$/01&#&2 8$' F135#7 O"@&'&' 352 W3571&6* D&$'E43 F$C&' 242 
5$# 59/&'4"3116 0'&24"# 45 &4#@&' #@& F3'# S $' F3'# ] F&'/4# S0014"3#4$57 #@& 3/$95# $8 73#9'3#&2 
<<=7 #@3# C411 '&/345 0$7#B"1$79'& 3# F135#7 U3//$52* X"Q$5$9E@* $' ^3#&7_6&# #@47 
2&#&'/453#4$5 47 3 "'4#4"31 83"#$' 45 2&#&'/4545E C@&#@&' $' 5$# 1&3"@45E C411 "$5#459& 352 

e,  O"@&'&' +,(a F3'# ] S0014"3#4$5* U62'$E&$1$E4" <@3'3"#&'4V3#4$5 =&0$'# 3# (a 352 K+G 
e(  W3571&6 +,(a F3'# S S0014"3#4$5* Q'3C45E (+ $8 KK 3# (aeG

Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 74 of 87



#%

C@&#@&' $' 5$# #@& "1$79'&B45B013"& /&#@$2 47 "$/01435# C4#@ #@& D&$'E43 <<= =91& 352 #@& 
T&2&'31 <<= =91&*  .8 0$7#B"1$79'& 73#9'3#&2 "$524#4$57 "$5#459& #$ &L47# 3# "1$7&2 45B013"& 
4/0$952/&5#7 3# F135#7 U3//$52* X"Q$5$9E@* 352 ^3#&7* #@$7& "1$79'& /&#@$27 C$912 317$ 
%& 5$5B"$/01435# 8$' #@& 73/& '&37$57G   

ZKO *#-1#/&6'4"6 */#13$"1 *#-4&-3" 4# 0//#) C-+&4&%'4"6 !$#3-6)'4"$ 

*#-4'+&-'4&#- 

D&$'E43 F$C&' 8341&2 #$ "$/01&#& 0'&24"#4A& /$2&17 8$' E'$952C3#&' J9314#6 8$' 356 F135# 74#&_
C@4"@ 3'& &70&"43116 A3193%1& E4A&5 #@& 01355&2 1$5EB#&'/ "1$79'&7B45B013"& 45 95145&2 3'&37G  S7 
3 '&791#* D&$'E43 F$C&' /4E@# %& "$57#'9"#45E &5E45&&'&2 "307 C4#@ #@& 8317& @$0& $8 3"#93116 
0'$#&"#45E $' 4/0'$A45E E'$952C3#&' 3# 7$/& 0$45# 45 #@& 89#9'&G  m&4#@&' #@& 2'38# "1$79'& 01357 
5$' #@& @62'$E&$1$E4" 377&77/&5#7 "$/01&#&2 8$' #@& F3'# S 352 F3'# ] 30014"3#4$57 45"192&2 356 
E'$952C3#&' /$2&145E #$ 0'&24"#H  

(G U$C /9"@ E'$952C3#&' J9314#6 C411 4/0'$A& 8$11$C45E "1$79'&B45B013"&* 

+G W@&5 E'$952C3#&' J9314#6 C411 '&#9'5 #$ 5$5B388&"#&2 q%3"ME'$952> 1&A&17 38#&' "1$79'&
47 "$/01&#&* $'  

KG W@&5 E'$952C3#&' J9314#6 C411 /&&# D&$'E43 O#3#& C3#&' J9314#6 7#3523'27G  

F'&24"#4A& /$2&17 3'& 5&&2&2 #$ 7900$'# D&$'E43 F$C&'\7 2&"474$5 #$ 7&1&"# "1$79'&B45B013"& 352 
@$C 4# 45#&527 #$ /&&# #@& T&2&'31 352 D&$'E43 <<= =91& 0&'8$'/35"& 7#3523'2 #$ ;"$5#'$1* 
/454/4V& $' &14/453#&* #$ #@& /3L4/9/ &L#&5# 8&374%1&* 0$7# "1$79'& 45841#'3#4$5 $8 14J9427 45#$ 
#@& C37#& 352 '&1&37&7 $8 <<=* 1&3"@3#&* $' "$5#3/453#&2 '95$88 #$ #@& E'$952> %&"397& "1$79'&B
45B013"& /4E@# 5$# &A&5 0'&A&5# "$5#459&2 1&3"@45E #$ E'$952C3#&' $' 4/0'$A& E'$952C3#&' 
J9314#6 $A&' #4/&G  T9'#@&'* 79"@ 0'&24"#4A& 353167&7 3'& 5&&2&2 #$ 2&#&'/45& C@&#@&' $' 5$# #@& 
"$7#7 8$' 79"@ 3 "1$79'& 3'& '&37$53%1& E4A&5 #@& &L0&"#&2 $' 0'&24"#&2 $9#"$/&G  .8 1&3"@45E 47 
5$# &14/453#&2 352 5$ 79"@ E'$952C3#&' J9314#6 4/0'$A&/&5#7 C411 $""9' $A&' #4/& 8$11$C45E 
"1$79'&B45B013"&* #@& "1$79'& /&#@$2 C$912 5$# /&&# #@& <<= =91& 0&'8$'/35"& 7#3523'2 #$ 
0'&A&5# 1&3"@45E #$ E'$952C3#&' #$ #@& ;/3L4/9/ &L#&5# 8&374%1&G>   

S7 0'&A4$9716 247"977&2* PF=. "$5"192&2 #@3# E'$952C3#&' "$524#4$57 3# 4/0$952/&5#7 #@3# 3'& 
"1$7&2 45B013"& "35 3"#93116 C$'7&5 C@&5 <<=7 '&/345 73#9'3#&2 38#&' "$57#'9"#4$5 $8 3 "30 $A&' 
C37#&7 %&"397& #@& <<=7 C411 "$5#459& #$ 1&3"@ #$ E'$952C3#&'G  I@&'& 47 5$ 4524"3#4$5 #@3# 
D&$'E43 F$C&' "$5742&'&2 #@47 83"# 45 4#7 "1$79'& &A3193#4$5 0'$"&77G   

.5 /6 &L0&'4&5"& '&A4&C45E "1$79'& 01357 45 $#@&' 7#3#&7 8$' $#@&' 9#414#4&7* E'$952C3#&' J9314#6 
0'&24"#4A& /$2&17 2&#&'/45&2 #@3# E'$952C3#&' J9314#6 C411 5$# 4/0'$A& C4#@45 (,, 6&3'7 $' 
/$'& :&GEG Q9M& P5&'E6* S11&5 F135#* m$'#@ <3'$1453?G  W@&5 E'$952C3#&' J9314#6 2$&7 5$# 
4/0'$A& $A&' #4/&* 9#414#4&7 /97# "$5#459& 73/0145E E'$952C3#&' 352 45"9''45E #@& 377$"43#&2 
1$5EB#&'/ "$7#7 $8 13%$'* 13%$'3#$'6 353167&7* 352 C&11 /345#&535"&* 37 &L3/01&7* 45#$ #@& 247#35# 
89#9'&G  I@$7& 1$5EB#&'/ "$7#7 7@$912 317$ %& 83"#$'&2 45#$ C@&#@&' $' 5$# "1$79'&B45B013"& 47 
8&374%1& $' 7@$912 &A&5 %& 7&1&"#&2G 

Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 75 of 87



 

5.4 Groundwater Capture or Remediation Options Exist 

In an apparent attempt to capture contaminated groundwater from an unlined surface 
impoundment, Georgia Power included a conceptual layout of a groundwater cutoff wall (i.e. 
perimeter barrier wall) for impoundment AP-1 at Plant McDonough (Figure 19 below). Georgia 
Power failed however, to include any such system at other impoundments at Plant McDonough 
or any other Plant evaluated in this analysis.62

The planned construction of a groundwater cutoff wall for impoundment AP-1 at Plant 
McDonough and not elsewhere creates unexplained disparity with Georgia Power's decision
making-with other Plants even being located within more environmentally sensitive areas ( e.g. 
Most Significant Ground-Water Recharge Areas) than Plant McDonough. 

Figure 19-Plant McDonough_9roundwater Cutoff Wall 
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Although a concrete pile wall is planned for the closure-in-place method at Plant Wansley, that 

wall will not prevent standing water in the adjacent pond from continuing to saturate CCRs. 
Instead, the purpose of the wall at Plant Wansley is structural to prevent piled, consolidated 

CCRs from sliding into the pond during the post-closure period. 

Closure-in-place of surface impoundments with only an engineered cap should not be considered 

a groundwater remedial or corrective action because CCRs will continue to leach into 
groundwater, and contaminated groundwater will continue to flow away from the areas and 

discharge into streams. Further, Georgia Power has not determined what effects groundwater 
discharges have on receiving streams and fish / aquatic life. 

5.5 Beneficial Reuse of Legacy CCRs 

The legacy CCRs in Georgia Power's impoundments are capable of being excavated, processed 

and beneficially reused. Georgia Power's decision to incur the costs to excavate and transport 
CCRs into unlined impoundments for consolidated closure-in-place is a missed opportunity to 

beneficially reuse those wastes. Georgia Power already plans to excavate and transport those 
wastes. Technology already exists to suitably treat or process excavated wastes for raw material 

substitutes. In fact, reclamation and processing is already being completed in South Carolina63

for other utility wastes. Excavated CCRs can be processed ex-situ sufficient to be used as raw 

material substitutions ( e.g. in concrete). As a result, the excavated CCRs would instead have a 
monetary value and no long-term disposal site liability with continued costs. Of course, Georgia 

Power can excavate CCRs from closed-in-place impoundments for beneficial reuse at some point 
in the future after closure-but it would have already incurred the significant costs of building an 

engineered cap that would then be destroyed in order to reclaim the CCRs. 

63 
See https://www.sefagroup.com/services/star-technology/star-process/ 
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6.0 CONCLUSIONS 

The following are the major conclusions from my preliminary analysis: 

• Groundwater contamination is present due to the leakage of unlined surface 
impoundments that Georgia Power constructed from the early 1950s through the 1970s, 
and up until 1982-despite the electric power industry trend of constructing lined 
impoundments starting in the 1970s. 

• Georgia Power's closure plans are based upon permit applications and not actual permits 
issued by the EPD. In fact, Georgia Power has already completed or initiated closures at 
Plants Hammond, McDonough, and Yates prior to receiving permits. 

• Georgia Power's groundwater monitoring systems are not compliant with the Federal or 
Georgia CCR Rules. 

• The proposed closure plans are inconsistent with State and Federal Laws because the 
plans do not meet the required technical standards for closure-in-place. 

• According to Georgia Power's groundwater predictive modeling results for Plants 
Scherer and Wansley, Georgia Power' s closure-in-place plans are non-compliant with the 
Federal or State CCR Rule performance standards since they will continue to leave CCRs 
saturated in groundwater even after closure is complete and without other measures ( e.g. 
slurry walls, groundwater pumping wells) to prevent on-going leaching to groundwater or 
prevent contaminated groundwater from migrating away from the impoundments. Such 
predictive models for all Plants are necessary to demonstrate compliance. 

• Georgia Power's closure plans will not resolve on-going groundwater contamination, and 
the nature and extent of contamination has not been determined for each Plant. 

• Georgia Power's closure plans failed to model or predict how long groundwater will 
remain contaminated into the future, how much, if any, groundwater quality will improve 
over time, or when Georgia and EPA water quality standards will be met. 

Date 

38 



#)

9E7E9EF*E8

(G <v $8 X3'M p93'1&7* FGDG 
+G PFS (-a,G  PFS .5#&'3E&5"6 P5&'E6 c P5A4'$5/&5# =[= F'$E'3/ =&0$'#* ;]&@3A4$' $8

<$31 S7@ F3'#4"1&7H I'3"& X&#31 b&3"@45E 352 S7@ O&##145E*> X3'"@ (-a,G 
KG PFS (-aaG  PFS =&0$'# #$ <$5E'&77* ;W37#&7 8'$/ #@& <$/%97#4$5 $8 <$31 %6 P1&"#'4" 

R#414#6 F$C&' F135#7*> T&%'93'6 (-aaG 
NG PFS c Q!P +,,eG  <$31 <$/%97#4$5 W37#& X353E&/&5# 3# b35284117 352 O9'83"& 

./0$952/&5#7* (--N i +,,N* RO PFS 352 RO Q&0#G $8 P5&'E6* +,,eG
)G PF=. +,,(G  PA3193#4$5 352 X$2&145E $8 <30 S1#&'53#4A&7 3# I@'&& R5145&2 <$31 S7@ 

./0$952/&5#7* PF=. I&"@54"31 =&0$'#* O&0#&/%&' +,,(
eG D&$'E43 PFQ <4'"913' (N (--(G <'4#&'43 8$' F&'8$'/45E O4#& S""&0#3%414#6 O#924&7 8$' 

O$142 W37#& b35284117 45 D&$'E43* <4'"913' (N* D&$'E43 PFQ* (--(G 
ZG D&$'E43 PFQ D'$952C3#&' X35931 (--(G  X35931 8$' D'$952C3#&' X$54#$'45E* D&$'E43 

PFQ* O&0#&/%&' (--(G 
aG D&$'E43 PFQ (--+G D'$952BW3#&' F$119#4$5 O97"&0#4%414#6 X30 $8 D&$'E43* U62'$1$E4" 

S#137 +,* D&$'E43 PFQ* (--+G 
-G F135# ]$C&5 +,,- Q4M& S77&77/&5#G  S77&77/&5# $8 Q3/ O38&#6* <$31 <$/%97#4$5

O9'83"& ./0$952/&5#7 :I37M K?* F135# ]$C&5* Q'38# T4531 =&0$'#* b$"M@&&2 X3'#45* 
O&0#&/%&' +,,-G 

(,G F135# ]$C&5 F3'# S +,(aG  F3'# SH F&'/4# Q$"9/&5#7* <$31 <$/%97#4$5 =&7429317 
:<<=? R54# F&'/4# S0014"3#4$5* F135# ]$C&5* S7@ F$52 (* D&$765#&"* +,(aG 

((G F135# ]$C&5 F3'# ] +,(aG  F3'# ]H O900$'#45E Q$"9/&5#7* <$31 <$/%97#4$5 =&7429317 
:<<=? R54# F&'/4# S0014"3#4$5* F135# ]$C&5* S7@ F$52 (* D&$765#&"* +,(a 

(+G F135# ]$C&5 D'$952C3#&' +,(-G  +,(- T4'7# O&/4355931 D'$952C3#&' X$54#$'45E [ 
<$''&"#4A& S"#4$5 =&0$'#* F135# ]$C&5* S7@ F$52 (* D&$765#&"* u916 +,(-G 

(KG F135# U3//$52 Q4M& +,(, Q4M& S77&77/&5#G  =&0$'# $8 O38&#6 S77&77/&5#* <$31 
<$/%97#4$5 O9'83"& ./0$952/&5#7* F135# U3//$52* SXP<* Q&"&/%&' +,(,G 

(NG F135# U3//$52 F3'# S +,(aG  F&'/4# S0014"3#4$5 :F3'# S?* SFBK B .53"#4A& O9'83"& 
./0$952/&5#* F135# U3//$52* O#35#&"* +,(aG

()G F135# U3//$52 F3'# ] +,(aG  F&'/4# S0014"3#4$5 :F3'# ]?* SFBK B .53"#4A& O9'83"& 
./0$952/&5#* F135# U3//$52* O#35#&"* +,(aG

(eG F135# U3//$52 D'$952C3#&' +,(-G  +,(- T4'7# O&/4355931 D'$952C3#&' X$54#$'45E [ 
<$''&"#4A& S"#4$5 =&0$'#* F135# U3//$52* S7@ F$52 SFBK* D&$765#&"* u916 +,(-G 

(ZG F135# X"Q$5$9E@ F3'# S +,(a SFB(G  F3'# SH F&'/4# Q$"9/&5#7* <<= O9'83"& 
./0$952/&5#7 :<<= R54# SFB(?* F135# X"Q$5$9E@BS#M457$5* D$12&'* m$A&/%&' +,(aG

(aG F135# X"Q$5$9E@ F3'# S +,(a* SFB+* K* NG  F3'# SH F&'/4# Q$"9/&5#7* <<= O9'83"& 
./0$952/&5#7 :<<= R54# SFB+* <$/%45&2 R54# SFBKcN?* F135# X"Q$5$9E@BS#M457$5*
D$12&'* m$A&/%&' +,(a

(-G F135# X"Q$5$9E@ D'$952C3#&' +,(- SFB(G  +,(- T4'7# S55931 D'$952C3#&' X$54#$'45E 
[ <$''&"#4A& S"#4$5 =&0$'#* F135# X"Q$5$9E@* S7@ F$52 (* D$12&'* S9E97# +,(-G 

+,G F135# X"Q$5$9E@ D'$952C3#&' +,(- SFB+BNG  +,(- T4'7# S55931 D'$952C3#&' 
X$54#$'45E [ <$''&"#4A& S"#4$5 =&0$'#* F135# X"Q$5$9E@* S7@ F$52 +* S7@ F$52 K* 
352 S7@ F$52 N* D$12&'* S9E97# +,(-G 

+(G F135# O"@&'&' F3'# S +,(aG  F3'# S F&'/4# Q$"9/&5#7* <<= O9'83"& ./0$952/&5# S7@ 
F$52 (* <1$79'& F&'/4# S0014"3#4$5* F135# O"@&'&'* SP<!X* +,(aG 

Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 79 of 87



$*

++G F135# O"@&'&' F3'# ] +,(aG F3'# ] F&'/4# Q$"9/&5#7* <<= O9'83"& ./0$952/&5# S7@ 
F$52 (* <1$79'& F&'/4# S0014"3#4$5* F135# O"@&'&'* SP<!X* +,(aG 

+KG F135# O"@&'&' D'$952C3#&' +,(-G  +,(- T4'7# O&/4BS55931 D'$952C3#&' X$54#$'45E [
<$''&"#4A& S"#4$5 =&0$'#* F135# O"@&'&'* S7@ F$52 (* D$12&'* u916 +,(-G 

+NG F135# W3571&6 F3'# S +,(aG F3'# SH F&'/4# Q$"9/&5#7* <$31 <$/%97#4$5 =&7429317
:<<=? R54# F&'/4# S0014"3#4$5* F135# W3571&6* S7@ F$52 (* D&$765#&"* +,(aG 

+)G F135# W3571&6 F3'# ] +,(aG F3'# ]H O900$'#45E Q$"9/&5#7* <$31 <$/%97#4$5 =&7429317 
:<<=? R54# F&'/4# S0014"3#4$5* F135# W3571&6* S7@ F$52 (* D&$765#&"* +,(aG 

+eG F135# W3571&6 D'$952C3#&' +,(-G  +,(- T4'7# O&/4355931 D'$952C3#&' X$54#$'45E [
<$''&"#4A& S"#4$5 =&0$'#* F135# W3571&6 S7@ F$52 (* S<<* u916 +,(-G 

+ZG F135# ^3#&7 F3'# S +,(aG  F3'# S F&'/4# Q$"9/&5#7* S7@ X353E&/&5# S'&3* <1$79'&
F&'/4# S0014"3#4$5* F135# ^3#&7* S<<* +,(aG 

+aG F135# ^3#&7 F3'# ] +,(aG  F3'# ] F&'/4# Q$"9/&5#7* S7@ X353E&/&5# S'&3* <1$79'&
F&'/4# S0014"3#4$5* F135# ^3#&7* S<<* +,(aG 

+-G F135# ^3#&7 D'$952C3#&' +,(-G  +,(- T4'7# O&/4355931 D'$952C3#&' X$54#$'45E [ 
<$''&"#4A& S"#4$5 =&0$'#* F135# ^3#&7* S7@ F$52 (* S<<* u916 +,(-G 

K,G RODO (-eNG  RODO (-eN b$C&11 ZG)BX459#& I$0$E'30@4" p932'35E1& X30 :F135# 
W3571&6?G 

K(G RODO (-e)G  RODO (-e) W@4#&7%9'E ZG) X459#& I$0$E'30@4" p932'35E1& X30 :F135# 
^3#&7?G 

K+G RODO (-ZKG  RODO (-ZK P37# u914&##& ZG)BX459#& I$0$E'30@4" p932'35E1& X30 :F135# 
O"@&'&'?G 

Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 80 of 87



!"#$ "% &'"#()*+ ,%-% 

,#./)**0.1"( *'!!"#2  

 !"#$%!&'!()*+ ,%!-.*()!(+ /#(0+ 12+ 3*.-+ 4')$-+ '53'$#'!,'+ #!+ )+ ")$#'(4+ %6+ *%,)*7+ -()('7+  897+ )!:+

#!('$!)(#%!)*+ $';.*)(%$4+3$%;$)&-<+ 53'$(#-'+ #!+ #!:.-($#)*+&)!.6),(.$#!;+3$%,'--+/)-('-7+.(#*#(4+/)-('-7+

%#*+ )!:+;)-+ '53*%$)(#%!+ )!:+3$%:.,(#%!+/)-('-7+ ,%!()&#!)!(+ #!"'-(#;)(#%!-+ )!:+,%$$',(#"'+ ),(#%!-7+ )!:+

'!"#$%!&'!()*+ 3'$&#((#!;+ )!:+ ,%&3*#)!,'<+ =%!-.*(#!;+ -'$"#,'-+ (%+ &.!#,#3)*+ ;%"'$!&'!(-7+ #!:.-($#)*+

&)!.6),(.$'$-7+ 3$#")('+ ,#(#>'!-7+ *)/+ 6#$&-7+ !%!?3$%6#(+ %$;)!#>)(#%!-7+ )!:+ '!"#$%!&'!()*+ ,%!-'$")(#%!+

%$;)!#>)(#%!-<+ @),0'*%$+ %6+ A,#'!,'7+  !"#$%!&'!()*+  !;#!''$#!;+ B',0!%*%;4<+ + C)-('$+ %6+ @.-#!'--+

9:&#!#-($)(#%!<++D#,'!-':+8$%6'--#%!)*+E'%*%;#-(+F8<E<G+#!+E'%$;#)7+H'/+I%$J7+)!:+B'!!'--''<+++

3.14"34 01/.#!"40.1 
K66#,'+B'*'30%!'L+MNO?MPM?2QMQ+
C%R#*'+B'*'30%!'L+MNO?O2P?2QOM+
 &)#*L+&)$JS.)$*'-T,%&,)-(<!'(+

#"1-) ./ 4)35103"( )6,)#0)13) 
3789 37:;<=>?7@ #A=?B<89= 
• !"##$%&'()+U+H%$(0+=)$%*#!)+

8$%"#:':+ '53'$(+ ('-(#&%!4+ )(+ $)('+ ,)-'+ 0')$#!;-+ $';)$:#!;+ ,%)*+ ,%&R.-(#%!+ /)-('+ :#-3%-)*+
3$),(#,'-7+0#-(%$#,)*+)!:+,.$$'!(+ *',($#,+8%/'$+V'-')$,0+W!-(#(.('+#!:.-($4+3$),(#,'-+6%$+:#-3%-)*+
.!#(+ :'-#;!+ )!:+ &%!#(%$#!;7+ )!:+ '")*.)(#%!+ %6+ 3$%3%-':+ ,*%-.$'+ &'(0%:-+ $'*)(#"'+ (%+ =%)*+
=%&R.-(#%!+V'-#:.)*-+F==VG+V.*'+-()!:)$:-<+++

• *('+!,'"%&'!"-+.%/%H)(#%!/#:'+X!#(':+A()('-+
=%!:.,(':+6#*'+$'"#'/-+)!:+;$%.!:/)('$+:)()+)!)*4-'-+6%$+)33$%5#&)('*4+N22+==V+:#-3%-)*+-#('-+
#!+NY+-()('-7+-3',#6#,+(%+#:'!(#64#!;+,%)*+,%&R.-(#%!+/)-('+,%!-(#(.'!(-+#!+(0'+;$%.!:/)('$<++A#('-+
#!,*.:':+/'(+-.$6),'+#&3%.!:&'!(-+)!:+:$4+*)!:6#**-<++

• *('+!,'"%&'!"-+.+U+H)(#%!/#:'+X!#(':+A()('-+
=%!:.,(':+6#*'+$'"#'/-+$';)$:#!;+==V+V.*'+)!:+-()('?-3',#6#,+$'S.#$'&'!(-+6%$+:#-3%-)*+-#('-+(%+
'")*.)('+ ,%&3*#)!,'+ /#(0+ *#!'$7+ *%,)(#%!+ $'-($#,(#%!-+ F#!,*.:#!;+ -'3)$)(#%!+ 6$%&+ ;$%.!:/)('$G7+
&%!#(%$#!;+ -4-('&+,'$(#6#,)(#%!-7+ )*('$!)('+ -%.$,'+:'&%!-($)(#%!-7+ ;$%.!:/)('$+&%!#(%$#!;+)!:+
$'3%$(#!;7+,*%-.$'?R4?$'&%")*+:'-#;!-7+)!:+,*%-.$'?#!?3*),'+:'-#;!-<+++

• !"##$%&'()+U+E'%$;#)+
V'"#'/':+ -.$6),'+ #&3%.!:&'!(+ :'/)('$#!;+ $'-.*(-+ (%+ :'('$&#!'+ ,0'&#,)*+ ,0)!;'-+ #!+ /)('$+
S.)*#(4+R4+:'3(0+6$%&+-()!:#!;+F#<'<+6$''G+/)('$7+3%$'+/)('$7+)!:+;$%.!:/)('$<+++

• 0(+1"#-%2-3!#0-4"-+$'%5$6%&"-+"#+U+B'!!'--''+)!:+9*)R)&)+
")*.)(':+ ==V+ :#-3%-)*+ )$')+ ,*%-.$'+ 3*)!-+ 6%$+ !.&'$%.-+ 6%--#*+ 3*)!(-+ $'*)(#"'+ (%+ ==V+ V.*'+

3'$6%$&)!,'+-()!:)$:-+6%$+,*%-.$'?#!?3*),'+)!:+R'!'6#,#)*+$'.-'<++
• 0(+1"#-%2-3!#0-4"-+$'%5$6%&"-+"#%/%B'!!'--''%

Z'"'*%3':+(',0!#,)*+,%&&'!(-+6%$+)+3$%3%-':+&)[%$+3'$&#(+&%:#6#,)(#%!+)--%,#)(':+/#(0+==V+
*)!:6#**+ '53)!-#%!<+ B',0!#,)*+ ,%!-#:'$)(#%!-+ #!,*.:':+ ;$%.!:/)('$+ ,%!!',(#"#(4+ (%+ )!+ ):[),'!(+
$#"'$+)!:+.!-()R*'+J)$-(+;'%*%;4<++

• 0(+1"#-%2-3!#0-4"-+$'%5$6%&"-+"#+U+B'!!'--''+
8$'3)$':+ (',0!#,)*+ ,%&&'!(-+ $';)$:#!;+ (0'+ Z$)6(+  !"#$%!&'!()*+ 9--'--&'!(+ 6%$+ )+ 3$%3%-':+
R%((%&+)-0+:'/)('$#!;+-4-('&<+ +=%&3)$':+ (0'+3$%3%-':+3*)!+ (%+%(0'$+.(#*#(4?%/!':+3*)!(-+)!:+
-4-('&-+6%$+/)('$+&#!#&#>)(#%!7+/)-('+)"%#:)!,'7+)!:+*)!:+:#-3%-)*<++

• &1#!.%7"--!.%2-3!#0-4"-+$'%8(-9%/%H'/+I%$J%
Z'"'*%3':+(',0!#,)*+,%&&'!(-+$';)$:#!;+)+A8Z A+3'$&#(+$'!'/)*+6%$+*'),0)('+)!:+-(%$&/)('$+
:#-,0)$;'-+ 6$%&+ )+ ==V+ *)!:6#**+ $'*)(#"'+ (%+ HIZ =+8)$(+ 1M2+ *)!:6#**+&%!#(%$#!;7+ %3'$)(#%!)*7+
;$%.!:/)('$+,%$$',(#"'+),(#%!7+)!:+,*%-.$'+\+3%-(?,*%-.$'+-()!:)$:-<%%%

• &0-:!9"-+!$'%&'!"-+.%/%B'!!'--''%
Z'"'*%3':+)!:+#&3*'&'!(':+/)('$+)!:+-':#&'!(+-)&3*#!;+3*)!-+(%+*%,)('+:#-,$'('+;$%.!:/)('$+
:#-,0)$;'-+)R%"'+)!:+R'*%/+(0'+/)('$+*#!'+%6+):[),'!(+/)('$/)4-<++
%

Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 81 of 87



!"#$ "% &'"#()*+ ,%-% 

• !"##$%&'()%/%])-0#!;(%!7+Z=%
V'"#'/':+ (0'+ 04:$%;'%*%;#,+ #!"'-(#;)(#%!7+ ;$%.!:/)('$+&%!#(%$#!;+ 3$%;$)&7+ )!:+ '!;#!''$#!;+
:'-#;!+ 6%$+ )+ 3$%3%-':+ 6*.'+ ;)-+ :'-.*6.$#>)(#%!+ F^EZG+ *)!:6#**+ $'*)(#"'+ (%+  89+ )!:+ B'!!'--''+
-()!:)$:-<+++

• 0(+1"#-%2-3!#0-4"-+$'%5$6%&"-+"#%U+_#$;#!#)%
V'"#'/':+ 0#-(%$#,)*+ ;$%.!:/)('$+ &%!#(%$#!;+ $'3%$(-7+ *)!:6#**+ :'-#;!-7+ )'$#)*+ )!:+ (%3%;$)30#,+
&)3-7+ $';.*)(%$4+ 6#*'-7+ )!:+ )+ 3*)!+ 6%$+ &%!#(%$':+ !)(.$)*+ )(('!.)(#%!+ %6+ ,%!-(#(.'!(-+ #!+ (0'+
;$%.!:/)('$<+

• 0(+1"#-%2-3!#0-4"-+$'%5$6%&"-+"#+U+9*)R)&)%
V'"#'/':+$';.*)(%$4+6#*'+:)()7+,.$$'!(+)!:+0#-(%$#,)*+)'$#)*+30%(%;$)304+)!:+ (%3%;$)30#,+&)3-7+
)!:+/)('$+-''3+-)&3*#!;+$'-.*(-+6%$+==V+,%!-(#(.'!(-+#!+;$%.!:/)('$+)!:+*'),0)('<++

• 0(+1"#-%2-3!#0-4"-+$'%5$6%&"-+"#%/%A%.(0+=)$%*#!)%
V'"#'/':+ ;$%.!:/)('$+ &%!#(%$#!;+ $'3%$(-7+ 3*.&'+ &)3-7+ )!:+ )+ -#('+ )--'--&'!(+ (%+ ,%&3)$'+
,*%-.$'?#!?3*),'+ )!:+ 3'$&')R*'+ $'),(#"'+ /)**+ R)$$#'$-+ )-+ "#)R*'+ ,%$$',(#"'+ ),(#%!-7+ "'$-.-+
'5,)")(#%!+)!:+:#-3%-)*+#!+)+*#!':+A.R(#(*'+Z+*)!:6#**<++

• ;#$!#!"%<!3"#.%="+60#>+?+W**#!%#-
")*.)(':+W**#!%#-+-()!:)$:-+6%$+(0'+:#-3%-)*+)!:+R'!'6#,#)*+$'?.-'+%6+==V-+,%&3)$':+(%+!)(#%!)*+

-()!:)$:-<++W!,*.:':+)!+#!?:'3(0+)!)*4-#-+%6+,0'&#,)*+)!:+304-#,)*+,0)$),('$#-(#,-7+)+-.&&)$4+%6+
-#('+,0)$),('$#>)(#%!+)!:+-#(#!;+-()!:)$:-7+)!:+)+-.&&)$4+%6+!)(#%!)*+:)&);'+)--'--&'!(+,)-'-<+

• ?++0#-"@%/%B'!!'--''++
+ Z'"'*%3':+ )+ -.$6),'+/)('$+&%!#(%$#!;+ 3$%;$)&+ (%+ :'('$&#!'+ (0'+ *)('$)*+ '5('!(+ %6+ ,'!%-30'$'-+

6$%&+ )+ $'*')-'+ %6+ O<P+ &#**#%!+ ,.R#,+ 4)$:-+ %6+ ==V-+ (%+ (0'+ -.$6),'+ /)('$+ 6$%&+ )+ -.$6),'+
#&3%.!:&'!(+6)#*.$'<+

'@D7@EA@>?7@89 18><F89 -8= 8@B 5GBF8<9?D /F8D><F?@H 
• A('$-"%2-3!#0-4"-+$'%5$6%&'!-!B+U+D%.#-#)!)+

8$%"#:':+'53'$(+ ('-(#&%!4+)(+ )+3.R*#,+0')$#!;+ 6%$+3$%3%-':+%#*+ )!:+;)-+/'**+ #!+ (0'+B.-,)*%%-)+
C)$#!'+A0)*'+#!+A(<+B)&&)!4+8)$#-0<++=%&3)$':+(0'+)33*#,)(#%!+(%+9&'$#,)!+8'($%*'.&+W!-(#(.('+
F98WG+ )!:+ 89+-()!:)$:-<+ +A'!-#(#"'+ #--.'-+ #!,*.:':+)+/'**+ 3):+ #!+ )+/'(*)!:7+:$#**#!;+ (0$%.;0+
&.*(#3*'+*)4'$-+%6+)+A%*'+A%.$,'+9S.#6'$7+)!:+(0'+,.&.*)(#"'+'66',(-+%6+(0'+3$%3%-':+M27222+),$'-+
%6+*')-'-<+++

• =0#+1"#-%;'$!-.%<".0(#B"%&0(-B!'%U+C%!()!)+
8$%"#:':+('-(#&%!4+)(+)+@%)$:+%6+K#*+)!:+E)-+=%!-'$")(#%!+0')$#!;+6%$+)+3$%3%-':+%#*+)!:+;)-+
/'**+ )*%!;+ (0'+@')$(%%(0+ ^$%!(<+V'"#'/':+ (0'+ )33*#,)(#%!+ )!:+ ,%&3)$':+ (0'+ 3$%3%-':+ 3*)!+ (%+
98W+-()!:)$:-+6%$+04:$).*#,+6$),(.$#!;<++

• 1"-$-90$1%C$''"@%="+60#>D% 1"-$-90$1%<!3"#>"","#+?+_#$;#!#)+
Z'"'*%3':+ (',0!#,)*+ ,%&&'!(-+ )--%,#)(':+ /#(0+ (0'+ 6#$-(+ 3$%3%-':+ -0)*'+ ;)-+ /'**+ #!+ _#$;#!#)<+
")*.)(':+(0'+3$%3%-':+3*)!+6%$+04:$).*#,+6$),(.$#!;`+-(%$);'+%6+3$%:.,':+/)('$-+)!:+6*%/+R),J`+

3$%(',(#%!+%6+;$%.!:/)('$+-.33*#'-`+($')(&'!(+)!:+:#-3%-)*+%6+/)-('-`+)!:+(0'+*%,)(#%!+$'*)(#"'+(%+
(0'+6*%%:3*)#!<+++

• !"##$%&'()%?+])-0#!;(%!7+Z<=E+
+ 8$%"#:':+(',0!#,)*+,%&&'!(-+$';)$:#!;+3$%3%-':+B'!!'--''+%#*+)!:+;)-+$';.*)(#%!-<++=%&3)$':+

(0'+3$%3%-':+$';.*)(#%!-+(%+98W+-()!:)$:-+)!:+%(0'$+-()('a-+$';.*)(#%!-<++

(8@BI?99 JA=?H@ 8@B .KAF8>?7@ 
• &0-:!9"-+!$'%&'!"-+.+U+B'!!'--''+

=$')(':+ )!:+ #&3*'&'!(':+ 04:$%;'%*%;#,+ #!"'-(#;)(#%!-+ )!:+ ;$%.!:/)('$+&%!#(%$#!;+ 3$%;$)&-+
6%$+&.!#,#3)*+-%*#:+/)-('7+#!:.-($#)*7+)!:+,%!-($.,(#%!+\+:'&%*#(#%!+:'R$#-+*)!:6#**-<++

• A('$-"%2-3!#0-4"-+$'%5$6%&'!-!B+U+D%.#-#)!)+
8$'3)$':+ (',0!#,)*+ ,%&&'!(-+ 6%$+ )+ 3$%3%-':+ '53)!-#%!+ %6+ )+ ,%!-($.,(#%!+ \+ :'&%*#(#%!+ :'R$#-+
*)!:6#**+R4+,%&3)$#!;+(0'+-#('+,0)$),('$#-(#,-7+%3'$)(#%!+3*)!7+)!:+&%!#(%$#!;+3$%;$)&+(%+DZ b+
)!:+ 89+-()!:)$:-<++

• !"##$%&'()%U+B'!!'--''+
V'"#'/':+(0'+04:$%;'%*%;#,+#!"'-(#;)(#%!+)!:+-.33%$(#!;+:%,.&'!(-+6%$+)+3'$&#(+'53)!-#%!+(%+
'")*.)('+-#('+,0)$),('$#-(#,-+)!:+(0'+:'-#;!+$'*)(#"'+(%+B'!!'--''+)!:+ 89+A.R(#(*'+Z+-()!:)$:-<++
+

,"-) C 
Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 82 of 87



!"#$ "% &'"#()*+ ,%-% 

• ?++0#-"@+U+E'%$;#)+
")*.)(':+(0'+(',0!#,)*+&'$#(-+%6+)+&.!#,#3)*+-%*#:+/)-('+:#-3%-)*+3'$&#(+(0)(+0):+R''!+#--.':+R4+

(0'+E'%$;#)+ 8Z<++
• ;#!3$+"%5$-906-"#%F%B'!!'--''+

V'"#'/':+/)-('+ ,0)$),('$#>)(#%!+ $'-.*(-7+ *)!:6#**+ :'-#;!-7+ )!:+ 04:$%;'%*%;#,+ #!"'-(#;)(#%!-+ 6%$+
3$%3%-':+-',%!:)$4+)*.&#!.&+-&'*('$+/)-('+*)!:6#**-<++

• *(-!B!,$'%5$-9:!''+U+B'!!'--''+
Z'-#;!':+ )!:+ #!-()**':+ &'(0)!'+ ;)-+ ,%**',(#%!+ /'**-+ (0$%.;0+ )!+ '!;#!''$':+ ,)3+ (%+ &#(#;)('+
&'(0)!'+&#;$)(#%!+)*%!;+(0'+3$%3'$(4+*#!'<+++

• *(-!B!,$'%$-9%G-9(.+#!$'%5$-9:!''.+U+B'!!'--''+
Z'"'*%3':+ *)!:6#**+ ,*%-.$'+ 3*)!-+ 6%$+ '5#-(#!;+ *)!:6#**-+ (0)(+ R',)&'+ -.R[',(+ (%+  89+ A.R(#(*'+ Z+
(',0!#,)*+-()!:)$:-<+++

• &0-:!9"-+!$'%&'!"-++U+B'!!'--''+
C)!);':+)+-#('+04:$%;'%*%;#,+#!"'-(#;)(#%!7+,%!,'3(.)*+:'-#;!7+3'$&#(?*'"'*+:'-#;!7+;$%.!:/)('$+
&%!#(%$#!;+3$%;$)&7+)!:+,%!-($.,(#%!?*'"'*+:'-#;!+3$%[',(+6%$+)!+#!:.-($#)*+/)-('+*)!:6#**<++++

M8=>AN8>AF ,AF:?> 37:K9?8@DA 
• 8#!"-9.%0:%+1"%2$#+1+U+^*%$#:)+

8$%"#:':+,%&&'!(-+6%$+)+$'!'/)*+)33*#,)(#%!+6%$+:#-3%-)*+%6+!.,*')$+3%/'$+3*)!(+/)-('/)('$+#!(%+
')$(0'!+-.$6),'+#&3%.!:&'!(-+)!:+(0'+@#-,)4!'+9S.#6'$+)*%!;+(0'+@#-,)4!'+@)4<+++

• H"-+(B>@%I$+"#6$@.%?''!$-B"%/%c'!(.,J4++
+ 8$%"#:':+ (',0!#,)*+ $'"#'/+ %6+ )+ :$)6(+ /)-('/)('$+ :#-,0)$;'+ 3'$&#(+ 6%$+ )+ 3$%3%-':+ W!(';$)(':+

E)-#6#,)(#%!+=%&R#!':+=4,*'+FWE==G+3*)!(+)!:+)--%,#)(':+*)!:6#**<+W!,*.:':+$'-')$,0+#!(%+WE==+
/)-('/)('$+)!:+-%*#:+/)-('+,%!-(#(.'!(-+)!:+)+,%&3)$#-%!+(%+(0'+3$%3%-':+:#-,0)$;'+,$#('$#)<++

• !"##$%&'()%/%c'!(.,J4+
+ 8$%"#:':+ (',0!#,)*+ $'"#'/+ %6+ )+ :$)6(+ /)-('/)('$+ :#-,0)$;'+ 3'$&#(+ )--%,#)(':+ /#(0+ )+ ^EZ+

'53)!-#%!<+ + V'-')$,0+ #!,*.:':+ (0'+ ,0)$),('$#-(#,-+ %6+ ^EZ+ 3$%,'--+ )!:+ ;43-.&+ R4?3$%:.,(+
/)-('-`+ (0'+ *'),0)R#*#(4+ %6+ -%*#:+ /)-('-`+ (0'+ ,0)$),('$#-(#,-+ ,%%*#!;+ /)('$+ R*%/:%/!7+ &'()*+
,*')!#!;+ /)-('/)('$7+ -(%$&/)('$+ $.!%667+ )!:+ ,%)*+ )!:+ *#&'-(%!'+ 3#*'+ $.!%66`+ (0'+ -($.,(.$)*+
#!(';$#(4+ %6+ )!+ '5#-(#!;+ )-0+ -.$6),'+ #&3%.!:&'!(+ 3$%3%-':+ 6%$+ "'$(#,)*+ '53)!-#%!`+ )!:+ (0'+
(',0!#,)*+6')-#R#*#(4+%6+)+3$%3%-':+;43-.&+:#-3%-)*+-.$6),'+#&3%.!:&'!(<+++

• A('$-"%2-3!#0-4"-+$'%5$6%&'!-!B%U+D%.#-#)!)++
+ V'"#'/':+)+:$)6(+DZ b+3'$&#(+)--%,#)(':+/#(0+)+3$%3%-':+oil and gas exploration, development,

and production facility<+ + =%&3)$':+ 3$%3%-':+ '66*.'!(+ *#&#()(#%!-+ (%+  89+  66*.'!(+ D#&#()(#%!+
E.#:'*#!'-+)!:+,%&3)$':+-)&3*#!;+3)$)&'('$-+(%+'53',(':+/)-('+,%!-(#(.'!(-<+++

)@E?F7@:A@>89 0@EA=>?H8>?7@= 8@B #A:AB?8>?7@ 
• A"#$%A"B1%J%K %2;?+U+B'!!'--''+

W!"'-(#;)(':+ (0'+ %,,.$$'!,'+ %6+ )+ ,*.-('$+ %6+ ,*'6(+ 3)*)('+ \+ ,*'6(+ *#3+ R#$(0+ :'6',(-+ $'*)(#"'+ (%+ (0'+
%,,.$$'!,'+ %6+ ($#,0*%$%'(04*'!'+ #!+ (0'+ ;$%.!:/)('$+ )!:+ 3.R*#,+/)('$+ -.33*4<+ +V'"#'/':+ 897+
B'!!'--''7+ ='!('$+ 6%$+ Z#-')-'+ =%!($%*7+ )!:+ Z'3)$(&'!(+ %6+ d')*(0+ $'3%$(-`+ #!('$"#'/':+ =#(47+
=%.!(47+B'!!'--''7+)!:+ 89+%66#,#)*-`+)!:+#!('$3$'(':+$';#%!)*+J)$-(+;'%*%;#,+)!:+04:$%;'%*%;#,+
:)()<+++

• *('+!,'"%G-9(.+#!$'%&'!"-+.%/%H)(#%!/#:'+X!#(':+A()('-+
8'$6%$&':+04:$%;'%*%;#,+#!"'-(#;)(#%!-+#!+$'-3%!-'+(%+$'*')-'-+%6+#!:.-($#)*+,%!-(#(.'!(-+(%+-%#*7+
;$%.!:/)('$7+-':#&'!(-7+)!:+\+%$+-.$6),'+/)('$<++]%$J+/)-+3'$6%$&':+,%!-#-('!(+/#(0+ 89+)!:+
-()('?-3',#6#,+-()!:)$:-+(%+:'6#!'+(0'+!)(.$'+)!:+'5('!(+%6+,%!()&#!)(#%!<++

• &0-:!9"-+!$'%G-9(.+#!$'%&'!"-+%U+c'!(.,J4+
=%&3*'(':+ ,*%-.$'?R4?$'&%")*+ %6+ (/%+ ')$(0'!+ #!:.-($#)*+ /)-('/)('$+ -.$6),'+ #&3%.!:&'!(-7+
#!,*.:#!;+/)-('+,0)$),('$#>)(#%!+)!:+:#-3%-)*7+-%#*+-)&3*#!;+)(+(0'+'5('!(+%6+(0'+'5,)")(#%!7+)!:+
,*%-.$'+,'$(#6#,)(#%!<+

• L$#,"+1%<!3"#%I$+"#.1"9%?..0B!$+!0- O B'!!'--''
8$%"#:':+(',0!#,)*+,%&&'!(-+6%$+)!+'!"#$%!&'!()*+#!"'-(#;)(#%!+)!:+,%$$',(#"'+),(#%!+3*)!+(%+)+
3$%3%-':+&%!#(%$?%!*47+!)(.$)*+)(('!.)(#%!+$'&':#)*+),(#%!<+ +=%!()&#!)!(-+%6+,%!,'$!+#!,*.:':+
6$''?30)-'+ (%*.'!'7+ :#--%*"':?30)-'+ @B e7+ :#--%*"':?30)-'+ ),'(%!'7+ )!:+ :#--%*"':?30)-'+
,0*%$#!)(':+-%*"'!(-<+++

,"-) L 
Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 83 of 87



!"#$ "% &'"#()*+ ,%-% 

• =$+(#$'%<".0(#B".%7":"-."%&0(-B!'+U+=%!6#:'!(#)*+D%,)(#%!+
8$%"#:':+(',0!#,)*+ #!3.(+6%$+:'"'*%3&'!(+%6+)+=%&3*)#!(+6%$+Z',*)$)(%$4+)!:+W![.!,(#"'+V'*#'6+
$'*)(':+ (%+ (0'+ :#-3%-)*7+ #!"'-(#;)(#%!7+ )!:+ ,*')!.3+ %6+ "%*)(#*'+ %$;)!#,+ ,%&3%.!:-+ #!+ -%#*7+
;$%.!:/)('$7+)!:+-.$6),'+/)('$<+++

• *('+!,'"%&'!"-+.+U+ )-('$!+X!#(':+A()('-+
=$')(':+V'&':#)*+ W!"'-(#;)(#%!+ \+^')-#R#*#(4+A(.:#'-+ FVW^A-G7+=%$$',(#"'+9,(#%!+8*)!-+ F=98-G<+
b.)*#(4+ 9--.$)!,'+ 8$%[',(+ 8*)!-+ Fb988-G7+ ^#'*:+ A)&3*#!;+ )!:+ 9!)*4-#-+ 8*)!-+ F^A98-G7+ )!:+
d')*(0+ )!:+ A)6'(4+ 8*)!-+ Fd9A8-G+ 6%$+ A.3'$6.!:7+ V=V97+ )!:+ "%*.!()$4+ -()('+ 3$%;$)&-+ (%+
#:'!(#647+S.)!(#647+)!:+$'&':#)('+$'*')-'-+%6+,0*%$#!)(':+-%*"'!(-+F!%()R*4+($#,0*%$%'(04*'!'+)!:+
#-+R$')J?:%/!+,%&3%!'!(-G7+"%*)(#*'+%$;)!#,+,%&3%.!:-7+-'&#?"%*)(#*'+%$;)!#,+,%&3%.!:-7+)!:+
0')"4+&'()*-<++

• G-9(.+#!$'%&'!"-++U+B'!!'--''+
Z'-#;!':+-%#*+)!:+;$%.!:/)('$+,%$$',(#"'+),(#%!-+6%$+)+$'*')-'+%6+J'$%-'!'<++=%$$',(#"'+),(#%!-+
#!,*.:':+6$''+3$%:.,(+,)3(.$'7+)#$+-3)$;#!;7+)!:+-%#*+")3%$+'5($),(#%!<++++

• *('+!,'"%;"+#0'"(4%&'!"-+.+U+B'!!'--''+
=%&3*'(':+3'($%*'.&+.!:'$;$%.!:+-(%$);'+()!J+,*%-.$'-7+'!"#$%!&'!()*+)--'--&'!(+$'3%$(-7+)!:+
;$%.!:/)('$+ &%!#(%$#!;+ 3$%;$)&-+ ,%!-#-('!(+ /#(0+ (0'+ 8'($%*'.&+ X!:'$;$%.!:+ A(%$);'+ B)!J+
6.!:+$'#&R.$-'&'!(+$'S.#$'&'!(-<++

3QA:?D89+ ,A>F79A<:+ 8@B 58R8FB7<= M8=>A !8@8HA:A@> 
• &0-:!9"-+!$'%&'!"-+.%/%A"--"..""%$-9%H"-+(B>@%

8'$6%$&':+).:#(-+%6+#!:.-($#)*+&)!.6),(.$#!;+3*)!(-+),,%$:#!;+(%+V=V9+A.R(#(*'+=+$'S.#$'&'!(-+
6%$+,%!:#(#%!)**4?'5'&3(+-&)**+S.)!(#(47+-&)**+S.)!(#(47+)!:+*)$;'+S.)!(#(4+;'!'$)(%$-<++

• &0-:!9"-+!$'%&'!"-+.+U+B'!!'--''+
Z'"'*%3':+A3#**+8$'"'!(#%!+=%!($%*+)!:+=%.!('$&')-.$'+FA8==G+8*)!-+6%$+&%R#*'+)!:+-()(#%!)$4+
3'($%*'.&+-(%$);'+()!J-<++++

(7D89 8@B /)#3 '>?9?>G (?@A )@E?F7@:A@>89 "==A==:A@>= 
• ;#!3$+"%5$-906-"#+?+B'!!'--''++

V'"#'/':+)+3$%3%-':+/)('$+*#!'+'53)!-#%!+?+#!,*.:#!;+(0'+)S.)(#,+$'-%.$,'-+)*('$)(#%!+3'$&#(7+(0'+
,.*(.$)*+$'-%.$,'-+-.$"'47+(0'+-($')&+.-'+,*)--#6#,)(#%!7+)!:+(0'+XA9= +A',(#%!+P2P+)33*#,)(#%!<+

• ;#!3$+"%5$-906-"#+U+c'!(.,J4+
+ 8$%"#:':+(',0!#,)*+,%&&'!(-+%6+)+Z$)6(+H 89+ !"#$%!&'!()*+9--'--&'!(+6%$+(0'+,%!-($.,(#%!+

%6+)+YY2?&#*'+'*',($#,)*+3%/'$*#!'<+++
• ;#!3$+"%5$-906-"#.+U+B'!!'--''+

8$%"#:':+ (',0!#,)*+ ,%&&'!(-+ )!:+ 6#'*:+ #!-3',(#%!-+ $';)$:#!;+ /'(*)!:+ )!:+ )S.)(#,+ $'-%.$,'-+
)*('$)(#%!+3'$&#(-+6%$+)+3$%3%-':+12?&#*'+!)(.$)*+;)-+3#3'*#!'<++

+
#A=AFE7?F M8>AF &<89?>G 8@B '=A "==A==:A@>= 
• ?++0#-"@%F+B'!!'--''+

Z'"'*%3':+ (',0!#,)*+,%&&'!(-+6%$+A',(#%!+N2+)!:+A',(#%!+YM9+V';.*)(#%!+3'$&#(+)33*#,)(#%!-+
)!:+)+V',$')(#%!)*+@%)(#!;+=)3),#(4+A(.:4+6%$+$'-'$"%#$?/#:'+,%&&.!#(4+R%)(+:%,J-+)--%,#)(':+
/#(0+$'-#:'!(#)*+:'"'*%3&'!(<++

• ?++0#-"@+?+9*)R)&)++
Z'"'*%3':+ (',0!#,)*+,%&&'!(-+6%$+A',(#%!+N2+)!:+A',(#%!+YM9+V';.*)(#%!+3'$&#(+)33*#,)(#%!-+
6%$+$'-#:'!(#)*+:'"'*%3&'!(-<++=%&3*'(':+)+:'()#*':+)--'--&'!(+%6+$'-'$"%#$+/)('$+S.)*#(4+$'*)(#"'+
(%+:'-#;!)(':+.-'+-()!:)$:-<++

• ?++0#-"@%?+E'%$;#)+
")*.)(':+(0'+(',0!#,)*+&'$#(-+%6+)+/)('$+/#(0:$)/)*+3'$&#(7+(0'+'66',(-+%6+#!,$')-':+.$R)!#>)(#%!+

%!+-(%$&/)('$+$.!%66+)!:+;$%.!:/)('$+$',0)$;'7+)!:+(0'+'66',(-+%!+*)J'+/)('$+*'"'*-<+++

.?9 8@B -8= )SK97F8>?7@ 8@B ,F7B<D>?7@ M8=>A= 
• G-9!M"-0(.%<!M1+.%N#M$-!O$+!0-%U+8'$.++

Z'"'*%3':+)+@'-(+C)!);'&'!(+8$),(#,'-+;.#:'+6%$+$'&':#)(#%!+%6+3'($%*'.&?,%!()&#!)(':+-%#*+
)!:+;$%.!:/)('$+#!+$'&%('+)$')-+%6+(0'+9&)>%!+R)-#!+%6+8'$.<+++
+

,"-) P 
Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 84 of 87



!"#$ "% &'"#()*+ ,%-% 

• ?++0#-"@+?+ ,.):%$+
")*.)(':+ %#*+ '53*%$)(#%!+ )!:+ 3$%:.,(#%!+ 3$%,'--'-+ $'*)(#"'+ 0#-(%$#,)*+ X!#(':+ A()('-+ )!:+

#!('$!)(#%!)*+ #!:.-($4+ -()!:)$:-`+ ;$%.!:/)('$+ )!:+ -%#*+ #!"'-(#;)(#"'+ -()!:)$:-+ #!+ (0'+ X!#(':+
A()('-`+)!:+;$%.!:/)('$+)!:+-%#*+,*')!?.3+-()!:)$:-+#!+(0'+X!#(':+A()('-<++

• G-9!M"-0(.%<!M1+.%N#M$-!O$+!0-%U+9&)>%!+@)-#!7+8'$.++
+ 8$%"#:':+ #!:'3'!:'!(+ (0#$:?3)$(4+ '")*.)(#%!+ %6+ ,$.:'+ %#*+ $'&':#)(#%!+ ),(#"#(#'-+ %6+ fO+ -#('-+ #!+

@*%,J+N9@<+ +B0'+/%$J+ #!,*.:':+ -)&3*#!;+%6+ -%#*7+ -':#&'!(7+ )!:+-.$6),'+/)('$`+ '")*.)(#!;+ (0'+
'66',(#"'!'--+%6+!-F.!+(+R#%$'&':#)(#%!`+)!:+,%&3)$#!;+,*')!.3+),(#"#(#'-+(%+8'$."#)!+)!:+X!#(':+
A()('-+-()!:)$:-<+++
+

*>7F:N8>AF ,AF:?>>?@H 8@B 37:K9?8@DA+
• A"--"..""%&'"$-%I$+"#%="+60#>+U+B'!!'--''+

8$%"#:':+ (',0!#,)*+ ,%&&'!(-+ 6%$+ (0'+ :$)6(+ c!%5+ =%.!(4+ 80)-'+ WW+ C.!#,#3)*+ A'3)$)('+ A(%$&+
A'/'$+A4-('&+FCAPG+3'$&#(<++++

• A"--"..""%A#(B>!-M%?..0B!$+!0-%F%B'!!'--''%
=%&3*'(':+ )+;$%.3+ 89+-(%$&/)('$+ )33*#,)(#%!+ 6%$+&%$'+ (0)!+N22+ ($.,J#!;+,%&3)!#'-+ ),$%--+
(0'+X!#(':+A()('-<+++

• *('+!,'"%&'!"-+.+?+B'!!'--''+
=%&3*'(':+&.*(#3*'+ ;'!'$)*+ )!:+ #!:#"#:.)*+ 3'$&#(+ )33*#,)(#%!-+ 6%$+ -(%$&/)('$+ )--%,#)(':+/#(0+
#!:.-($#)*+ ),(#"#(#'-+ )!:+ ,%!-($.,(#%!+ -#('-<+ =%&3*'(':+ )+ A(%$&/)('$+ 8%**.(#%!+ 8$'"'!(#%!+
FA]88G+8*)!+6%$+'),0+6),#*#(4<+++

!<@?D?K89 M8=>AN8>AF !8@8HA:A@> 
• 240#@%5$6%&'!-!B%$-9%23"#M'$9".%5$6%&"-+"#+U+^*%$#:)+

8$%"#:':+(',0!#,)*+,%&&'!(-+)!:+HV=+0')$#!;+('-(#&%!4+$';)$:#!;+(0'+3$%3%-':+.-'+)!:+:''3+
/'**+#![',(#%!+%6+Q2+&#**#%!+;)**%!-+3'$+:)4+%6+3)$(#)**4+($')(':+:%&'-(#,+/)-('/)('$+)!:+!.,*')$+
3%/'$+3*)!(+,%%*#!;+/)('$+#!(%+(0'+@%.*:'$+g%!'<++

• C$#!0(.%*(-!B!,$'!+!".+U+^*%$#:)7+E'%$;#)7+c'!(.,J4+
8'$6%$&':+-'/'$+&%:'*#!;+)!:+3%#!(?-%.$,'+#:'!(#6#,)(#%!-+6%$+&#**#%!-+%6+*#!')$+6''(+%6+-)!#()$4+
)!:+,%&R#!':+-'/'$-<++=%**',(':+YP?0%.$7+-')-%!)*+6*%/+$)('-`+#:'!(#6#':+-%.$,'-+%6+#!6#*($)(#%!+\+
#!6*%/`+3'$6%$&':+('*'"#-#%!+#!-3',(#%!-`+S.)!(#6#':+:'6',(+6*%/+$)('-`+3'$6%$&':+',%!%&#,+,%-(+
'")*.)(#%!-+ 6%$+ -%.$,'+ $'&%")*`+)!:+:'-#;!':+)!:+ #&3*'&'!(':+ ,%!-($.,(#%!+ $'3)#$-+ 6%$+ -%.$,'+
'*#&#!)(#%!<+++

• P0.+0-%I$+"#%$-9% "6"#%&044!..!0-%?+C)--),0.-'((-+
=%&3*'(':+ -'/'$+&%:'*#!;+ )!:+ 3%#!(?-%.$,'+ #:'!(#6#,)(#%!+ 3$%[',(-+ %6+ ,%&R#!':+ )!:+ -'3)$)('+
-'/'$-+.3+(%+NO+6''(+#!+:#)&'('$+#!+%$:'$+(%+:'-#;!+(0'+Z''$+W-*)!:+/)-('/)('$+($')(&'!(+3*)!(<++
W:'!(#6#':+-%.$,'-+%6+#!6#*($)(#%!+\+#!6*%/+)!:+3'$6%$&':+,%-(+'")*.)(#%!-+6%$+-%.$,'+$'&%")*<+

+

)J'3"40.1 

 !"#$%&'(&)*"+,$""&-./+,+"#%!#+',&

_)!:'$R#*(+X!#"'$-#(47+K/'!+E$):.)('+A,0%%*+%6+C)!);'&'!(7+H)-0"#**'7+B'!!'--''+

)!01$2'%&'(&30+$,0$4&5,6+%',/$,#!2&5,7+,$$%+,7&8$01,'2'79&

]'-('$!+c'!(.,J4+X!#"'$-#(47+@%/*#!;+E$''!7+c'!(.,J4+

+
,#./)**0.1"( #)-0*4#"40.1* "1J 3)#40/03"40.1* 
8$%6'--#%!)*+E'%*%;#-(+F8<E<G7+E'%$;#)+FhYYMMG7+H'/+I%$J+FhffQG7+)!:+B'!!'--''+Fh1i1PG+
='$(#6#':+d)>)$:%.-+C)('$#)*-+C)!);'$7+C)-('$-+D'"'*+FNQQ1+U+Y22NG+
=*)--+WW+])('$+8%**.(#%!+=%!($%*+K3'$)(%$7+C)--),0.-'((-+FNQiiG+

4)35103"( ,'U(03"40.1* "1J ()34'#)*
• b.)$*'-7+ C<+ )!:+ =0$#-+ E$%"'-7+ j^%$'!-#,+ d4:$%;'%*%;4L+  ")*.)(#!;+ )+ c)$-(+ =$#(#,)*+ g%!'+

!%$&%.-*4+9*('$':+R4+=%)*+=%&R.-(#%!+V'-#:.)*-7k+E'%*%;#,+A%,#'(4+%6+9&'$#,)+,%!6'$'!,'7+
Z'!"'$7+=%*%$):%7+A'3('&R'$+Y2NM<+

,"-) T 
Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 85 of 87



!"#$ "% &'"#()*+ ,%-% 

• b.)$*'-7+ C<7+ D#-)+  ")!-7+ )!:+ 8'('$+ d)$$#-%!7+ 8)!'*+ Z#-,.--#%!+ %!+ =%)*+ =%&R.-(#%!+ ])-('+
C)!);'&'!(+ )!:+ (0'+ H'/+ ==V+ V.*'-7+ 933)*),0#)!+ 8.R*#,+ W!('$'-(+  !"#$%!&'!()*+ D)/+
=%!6'$'!,'7+c!%5"#**'7+B'!!'--''7+K,(%R'$+Y2NO<+

• b.)$*'-7+ C<7+ )!:+ ]#**#)&+ ]#*-%!7+ jX!,%!"'!(#%!)*+ H)(.$)*+ E)-+ )!:+ #(-+ V#-J7+ 9+ B'!!'--''+
8'$-3',(#"'7k+ 933)*),0#)!+ 8.R*#,+ W!('$'-(+  !"#$%!&'!()*+ D)/+ =%!6'$'!,'7+ c!%5"#**'7+
B'!!'--''7+K,(%R'$+Y2NN<+

• b.)$*'-7+ C<7+ '(<+ )*<7+ jG-% L$#4.% I$@L+ D),J+ %6+ ^':'$)*+ =%)*+ 9-0+ V';.*)(#%!-+  !:)!;'$-+
9&'$#,)!-+ )!:+ (0'#$+  !"#$%!&'!(7k+  !"#$%!&'!()*+ W!(';$#(4+ 8$%[',(7+  )$(0[.-(#,'7+ )!:+ A#'$$)+
=*.R7+9.;.-(+Y2N2<+

• b.)$*'-7+ C<7+ )!:+ =$)#;+ A';)**7+ j '06% *0+!0-%  ,!''.L+ =%)*+ =%&R.-(#%!+ ])-('+ )!:+ ])('$+ #!+
c'!(.,J47k+A#'$$)+=*.R7+93$#*+Y2N2<+

• b.)$*'-7+ C<7+ '(+ )*<7+ jN(+% 0:% &0-+#0'L+ C%.!(#!;+ Z)&);'-+ 6$%&+ =%)*+ 9-0+ ])-('+ A#('-7k+
!"#$%!&'!()*+W!(';$#(4+8$%[',(+)!:+ )$(0[.-(#,'7+^'R$.)$4+Y2N2<++

• b.)$*'-7+ C<7+ j9+ =)-'+ A(.:4+ #!+ c)$-(+ d4:$%;'%*%;4+ )!:+ =%!()&#!)!(+ ^)('+ )!:+ B$)!-3%$(7k+
H)(#%!)*+E$%.!:/)('$+9--%,#)(#%!+ON-(+9!!.)*+=%!"'!(#%!+)!:+ 53%-#(#%!7+Z','&R'$+NQQQ<+

• b.)$*'-7+C<+)!:+9**'!+8<+D.-R47+j !0)!,':+@#%:';$):)(#%!+%6+c'$%-'!'?966',(':+E$%.!:/)('$+
)!:+A%#*7k+NQQP+9!!.)*+=%!6'$'!,'+%6+(0'+9,):'&4+%6+d)>)$:%.-+C)('$#)*-+C)!);'$-7+K,(%R'$+
NQQP<+

• b.)$*'-7+C<7+ jH'/+B)!J+ 8'$6%$&)!,'+ A()!:)$:-7k+A"--"..""% 2-3!#0-4"-+$'% 5$6% 5"++"#7+ l.*4+
NQQ1<+

)6,)#4 ()-"( 4)*40!.12 
• *!B1$"'%P"B>%"+%$'%3"#.(.%7(>"%2-"#M@%&$#0'!-$.%$-9%7(>"%2-"#M@%P(.!-"..% "#3!B".<+ +H%$(0+

=)$%*#!)+ A()('+ =%.$(<+ ]$#(('!+ ('-(#&%!4+ $';)$:#!;+ (0'+ Z)!+ V#"'$+ 8*)!(+ -3#**+ )!:+ :)&);'+ (%+
3$#")('+3$%3'$(4+)!:+(0'+Z)!+V#"'$<++Y2NQ<%

• ?,,'!B$+!0-%0:%7(>"%2-"#M@%&$#0'!-$.D%55&%:0#%?9Q(.+4"-+%0:%<$+".%$-9%&1$#M".%?,,'!B$)'"%+0%
2'"B+#!B% "#3!B"%!-%=0#+1%&$#0'!-$%R'6%$'+(0'+H%$(0+=)$%*#!)+X(#*#(#'-+=%&&#--#%!+%!+R'0)*6+%6+
(0'+A#'$$)+=*.R<++d')$#!;+#!,*.:#!;+/$#(('!+)!:+%$)*+('-(#&%!4<++l)!.)$4+Y2Ni<%

• ?,,'!B$+!0-%0:%7(>"%2-"#M@%;#0M#"..D%55&%:0#%?9Q(.+4"-+%0:%<$+".%$-9%&1$#M".%?,,'!B$)'"%+0%
2'"B+#!B% "#3!B"%!-%=0#+1%&$#0'!-$%R'6%$'+(0'+H%$(0+=)$%*#!)+X(#*#(#'-+=%&&#--#%!+%!+R'0)*6+%6+
(0'+A#'$$)+=*.R<++d')$#!;+#!,*.:#!;+/$#(('!+)!:+%$)*+('-(#&%!4<++K,(%R'$+Y2Nf<%

• R0!-+% G-+"#3"-0#.% 3"#.(.% +1"% =(B'"$#% <"M('$+0#@% &044!..!0-D% ?+04!B%  $:"+@% $-9% 5!B"-.!-M%
P0$#9% ;$-"'+ %!+ R'0)*6+ %6+ (0'+ A%.(0'$!+ 9**#)!,'+ 6%$+ =*')!+  !'$;47+ (0'+ H)(#%!)*+ 8)$J-+ )!:+
=%!-'$")(#%!+9--%,#)(#%!7+ (0'+ &%$4+X!#"'$-#(4+ D)/+=*#!#,7+ )!:+ (0'+ "'$;*):'-+ D)/+='!('$E%%
 "#:'!(#)$4+0')$#!;+#!,*.:#!;+/$#(('!+)!:+%$)*+)$;.&'!(-<+Y2Nf<+++++%

• 25&%0-%)"1$':%0:%+1"%A"--"..""%&'"$-%I$+"#%="+60#>%$-9%A"--"..""% B"-!B%<!3"#.%?..0B!$+!0-%
3"#.(.%A"--"..""%C$''"@%?(+10#!+@7+XA+Z#-($#,(+=%.$(7+C#::*'+Z#-($#,(+ %6+B'!!'--''<+K$)*+ )!:+
/$#(('!+('-(#&%!4<++b.)*#6#':+R4+(0'+=%.$(+)-+)!+'53'$(<+Y2Nf<%

• A('$-"% 2-3!#0-4"-+$'% 5$6% &'!-!B% 0-% )"1$':% 0:% +1"% A06-% 0:% ?)!+$%  ,#!-M.% S5?T% $-9% +1"%
&0-B"#-"9%&!+!O"-.%0:% +E%A$44$-@%;$#!.1D%H'/+K$*')!-7+D%.#-#)!)<+K$)*+)!:+/$#(('!+)$;.&'!(-+
6%$+)!+K66#,'+%6+=%!-'$")(#%!+'"#:'!(#)$4+0')$#!;<++b.)*#6#':+R4+(0'+K66#,'+)-+)!+'53'$(<++Y2NP<%

• &$#)0-%&0(-+@%<".0(#B"%&0(-B!'D%=0#+1"#-%;'$!-.%<".0(#B"%&0(-B!'%3"#.(.%*0-+$-$%P0$#9%0:%
N!'%$-9%U$.%&0-."#3$+!0-%?+K$)*+)!:+/$#(('!+('-(#&%!4<+Y2NP<+%

• &1".-"@%3"#.(.%A"--"..""%C$''"@%?(+10#!+@%/%XA+Z#-($#,(+=%.$(<++]$#(('!+('-(#&%!4<+Y2NN<%
• P(.B1D%"+%$'%3"#.(.%7#E%&$#0'%&0(B1D%9(*)!()7+E'%$;#)<+A()('+9:&#!#-($)(#"'+=%.$(<+]$#(('!+)!:+

"'$R)*+('-(#&%!4<+b.)*#6#':+R4+(0'+,%.$(+)-+)!+'53'$(+#!+;'%*%;47+04:$%;'%*%;47+)!:+-(%$&/)('$+
$.!%66<++Y22i<%

• 7$##"'% "M#$3".D%"+%$'%3"#.(.%7#E%&$#0'%&0(B1D%9(*)!()7+E'%$;#)<+ +A()('+9:&#!#-($)(#"'+=%.$(<+
]$#(('!+ )!:+ "'$R)*+ ('-(#&%!4<+ +b.)*#6#':+ R4+ (0'+ ,%.$(+ )-+ )!+ '53'$(+ #!+ ;'%*%;47+ 04:$%;'%*%;47+
*)!:6#**+:'-#;!+3'$()#!#!;+(%+*)!:6#**+*')J);'7+)!:+-(%$&/)('$+$.!%66<++Y22i<%

• <",()'!B%0:%2B($90#%$-9%;"+#02B($90#%3.E%&1"3#0-%A"V$B0%&0#,0#$+!0-%$-9%A"V$B0%;"+#0'"(4%
&04,$-@7+ X<A<+ Z#-($#,(+ =%.$(7+ A%.(0'$!+ Z#-($#,(+ %6+ H'/+ I%$J<+ ]$#(('!+ ('-(#&%!4+ $';)$:#!;+
'!"#$%!&'!()*+#!"'-(#;)(#%!+3$%(%,%*<+Y22f<

• 8#!"-9.%0:%A!4.%80#9%3.E%A"--"..""%C$''"@%?(+10#!+@%$-9%A"--"..""%7",$#+4"-+%0:%2-3!#0-4"-+%
$-9%&0-."#3$+!0-E%%X<A+Z#-($#,(+=%.$(E%%]$#(('!+('-(#&%!4<++Y22f<+

• 8#"99!"%L06"''%3.E%&#"$+!3"%&(.+04.D%9(*)!()7+E'%$;#)E%+]$#(('!+('-(#&%!4<+Y22f<+++

,"-) V 
Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 86 of 87



!"#$ "% &'"#()*+ ,%-% 

• ?M(!9$%3.E+&1"3#0-A"V$B0<++D);%+9;$#%7+ ,.):%$+=%.$(7+]$#(('!+('-(#&%!4<++Y22M<++

3.1/)#)13)* "1J 4#"0101-+ + +
@)-#,+A3)!#-0+D)!;.);'+8$%6#,#'!,4+
933*#':+c)$-(+d4:$%;'%*%;47+^#'*:+A(.:#'-7+]'-('$!+c'!(.,J4+X!#"'$-#(4<+Y2Nf<+
=*')!+8%/'$+8*)!+NNNF:G+\+A#'$$)+=*.R+@'4%!:+=%)*+=%!6'$'!,'7+A)!+^$)!,#-,%7+=9<+Y2NP<+

d4:$).*#,+^$),(.$#!;+=%!6'$'!,'7+9&'$#,)!+W!-(#(.('+%6+8$%6'--#%!)*+E'%*%;#-(-7+Z'!"'$<+Y22Q<+

])('$+ 66#,#'!,47+=.&R'$*)!:+V#"'$+=%&3),(7+D#3-,%&R+X!#"'$-#(4<+Y22Q<+

@)(('**'+=%!6'$'!,'-+?+W!"'-(#;)(#%!+)!:+V'&':#)(#%!7+H'/+K$*')!-7+C%!('$'47+&.*(#3*'+4')$-+

A.&&#(+6%$+)+A.-()#!)R*'+B'!!'--''<+Y22f<+
=.$$'!(+]'(*)!:+W--.'-+#!+B'!!'--''<+Y22f<+
8$%6'--#%!)*+D#)R#*#(4+ :.,)(#%!+?+=%!($),(+V'"#'/+)!:+V'"#-#%!<+Y222<+
H)(#%!)*+E$%.!:/)('$+9--%,#)(#%!+ON-(+9!!.)*+=%!"'!(#%!<+NQQQ<+
8$%6'--#%!)*+D#)R#*#(4+ :.,)(#%!+U+C#:?B%/!+Z'"'*%3'$+=)-'+A(.:4+]%$J-0%3<+NQQQ<+
8$%6'--#%!)*+D#)R#*#(4+ :.,)(#%!+U+D#)R#*#(4+Wb+6%$+ !"#$%!&'!()*+=%!-.*()!(-<+NQQi<+
D#S.#:+9!#&)*+])-('+C)!);'&'!(+A4-('&+Z'-#;!+(%+HV=A+A()!:)$:-+6%$+=9^K<+NQQi<++
i?d%.$+KAd9+d')*(0+)!:+A)6'(4+V'6$'-0'$+B$)#!#!;+
d)>)$:%.-+C)('$#)*-+\+])-('+C)!);'$+=%.$-'7+X!#"'$-#(4+%6+9*)R)&)<+NQQ1<+
P2?d%.$+KAd9+d')*(0+)!:+A)6'(4+B$)#!#!;<+NQQ2<+

,"-) W 
Duke Energy Progress, LLC 
Docket No. E-2, Sub 1219

Quarles DEP Cross Examination Exhibit No. 2 
Page 87 of 87



CERTIFICATE OF SERVICE 

I hereby certify that copies of the foregoing List of Redirect and Cross Exhibits as 

filed in Docket No. E-2, Sub 1219A were served via electronic delivery or mailed, first-

class, postage prepaid, upon all parties of record. 

This, the 1st day of October, 2020. 

/s/Mary Lynne Grigg  
Mary Lynne Grigg 
McGuireWoods LLP 
501 Fayetteville Street, Suite 500 
PO Box 27507 (27611) 
Raleigh, North Carolina 27601 
Telephone:  (919) 755-6573 
mgrigg@mcguirewoods.com 

Attorney for Duke Energy Progress, LLC  


	Hart DEP Cross Exhibit No. 10.pdf
	Transcript
	Caption
	Pages 2..5
	Pages 6..9
	Pages 10..13
	Pages 14..17
	Pages 18..21
	Pages 22..25
	Pages 26..29
	Pages 30..33
	Pages 34..37
	Pages 38..41
	Pages 42..45
	Pages 46..49
	Pages 50..53
	Pages 54..57
	Pages 58..61
	Pages 62..65
	Pages 66..69
	Pages 70..73
	Pages 74..77
	Pages 78..81
	Pages 82..85
	Pages 86..89
	Pages 90..93
	Pages 94..97
	Pages 98..101
	Pages 102..105
	Pages 106..109
	Pages 110..113
	Pages 114..117
	Pages 118..121
	Pages 122..125
	Pages 126..129
	Pages 130..133
	Pages 134..137
	Pages 138..141
	Pages 142..145
	Pages 146..149
	Pages 150..153
	Pages 154..157
	Pages 158..161
	Pages 162..165
	Pages 166..169
	Pages 170..173
	Pages 174..177
	Pages 178..181
	Pages 182..185
	Pages 186..189
	Pages 190..193
	Pages 194..197
	Page 198

	Word Index
	Index: $100,000,000..125,000,000
	$100,000,000 (1)
	$125,000,000 (5)
	$140,000,000 (1)
	$171,000,500 (1)
	$171,343,293.06 (2)
	$171,500,000 (4)
	$190,000,000 (1)
	$215,000,000 (1)
	$215,679,573.34 (1)
	$215,769,573.34 (1)
	$215,876,818.34 (1)
	$216,000,000 (1)
	$25,000,000 (7)
	$26,000,000 (2)
	$342,100,515 (4)
	$342,843,293.06 (1)
	$405,000,000 (1)
	$405,975,531 (1)
	$406,000,000 (2)
	$50,000,000 (1)
	$90,679,573.34 (2)
	$99,121,747 (1)
	$99,274,176 (1)
	0106 (9)
	0202(a) (1)
	08 (1)
	1 (2)
	10 (1)
	100 (1)
	100,000,000 (1)
	10:20 (2)
	10:29 (2)
	11 (3)
	11:20 (1)
	11:39 (2)
	12 (9)
	1214 (2)
	1219 (2)
	125,000,000 (5)

	Index: 126..2000s
	126 (2)
	127 (2)
	128 (2)
	129 (5)
	12:31 (2)
	13 (2)
	130 (2)
	139 (1)
	14 (2)
	140,000,000 (1)
	15 (3)
	16 (1)
	17 (6)
	171,000 (1)
	171,000,000 (2)
	171,500 (1)
	171,500,000 (4)
	18 (3)
	180 (4)
	188,870 (1)
	188,870,363.06 (1)
	19 (9)
	190,000,000 (2)
	1964 (2)
	1970s (1)
	1975 (5)
	1977 (3)
	1978 (1)
	1980s (5)
	1981 (1)
	1982 (5)
	1983 (5)
	1984 (4)
	1986 (1)
	1987 (4)
	1988 (1)
	1989 (20)
	1990 (2)
	1990s (9)
	1992 (6)
	1993 (2)
	1995 (1)
	1996 (4)
	1999 (1)
	1:41 (2)
	1:45 (1)
	1:57 (2)
	2 (7)
	2.7 (1)
	20 (2)
	2000s (9)

	Index: 2003..34
	2003 (2)
	2006 (1)
	2007 (2)
	2008 (2)
	2009 (21)
	2010 (13)
	2011 (11)
	2013 (2)
	2014 (30)
	2015 (1)
	2016 (7)
	2017 (1)
	2018 (6)
	2019 (7)
	2020 (5)
	215,000 (1)
	215,000,000 (1)
	23 (5)
	24 (4)
	24B (7)
	25 (1)
	26 (7)
	28 (1)
	2:58 (2)
	2L (45)
	2nd (1)
	3 (7)
	30 (7)
	30th (1)
	31st (1)
	34 (5)

	Index: 342,000,000..achieve
	342,000,000 (2)
	342,100,515 (2)
	342,843,293 (1)
	342,843,293.06 (1)
	342-100-515 (1)
	35 (4)
	37 (1)
	39 (1)
	3:12 (2)
	4 (8)
	405 (3)
	405,957,531 (1)
	406,000,000 (2)
	46 (1)
	47 (1)
	4:17 (2)
	4:29 (4)
	4:30 (1)
	4th (1)
	5 (3)
	5,500,000 (1)
	50 (2)
	50,000,000 (1)
	6 (8)
	60 (1)
	62 (1)
	64 (1)
	7 (5)
	75 (3)
	75,000 (1)
	76 (2)
	77 (2)
	78 (1)
	8 (1)
	81 (1)
	87 (2)
	88 (2)
	89 (2)
	9 (1)
	90 (1)
	90s (1)
	92 (3)
	93 (1)
	96 (5)
	99,000,000 (1)
	9:30 (1)
	9:32 (1)
	A-R-A-B (2)
	a.m. (7)
	academic (1)
	accelerated (5)
	access (1)
	accomplish (1)
	accordance (9)
	account (1)
	achieve (1)

	Index: acid..ahead
	acid (1)
	acknowledge (2)
	acknowledged (2)
	acre (1)
	acronym (1)
	acted (2)
	action (54)
	actions (10)
	activities (8)
	activity (2)
	actual (5)
	additional (6)
	address (11)
	addressed (1)
	addresses (1)
	addressing (7)
	adequacy (3)
	adequately (1)
	adjacent (3)
	adjustment (4)
	adjustments (1)
	adversely (1)
	affidavit (2)
	afternoon (2)
	agencies (2)
	agency (20)
	aggressive (2)
	agree (8)
	agreed (2)
	agreement (2)
	ahead (13)

	Index: Air..applied
	Air (1)
	Alabama (3)
	allegations (1)
	alleged (2)
	allegedly (1)
	Allen (10)
	allocation (2)
	allowed (1)
	alluded (1)
	alpha (1)
	altered (1)
	alternate (6)
	alternative (5)
	alternatives (7)
	ambiguity (4)
	amended (1)
	amendment (2)
	amendments (5)
	America (2)
	amount (18)
	amounts (3)
	analyses (1)
	analysis (16)
	and/or (1)
	Andrea (2)
	Angels (4)
	annual (1)
	anticipate (1)
	anybody's (2)
	anymore (3)
	apologies (1)
	Apparently (1)
	Appearances (1)
	appears (2)
	applicability (3)
	applicable (8)
	application (13)
	applications (2)
	applied (2)

	Index: applies..assessment
	applies (1)
	apply (10)
	approach (1)
	appropriately (2)
	appropriateness (2)
	approval (3)
	approved (1)
	approximately (4)
	April (3)
	aqueous (1)
	aquifer (2)
	Arab (1)
	area (13)
	areas (6)
	Arkansas (7)
	arrange (1)
	arrive (2)
	arrived (1)
	arsenic (3)
	Art (2)
	article (2)
	articles (3)
	articulated (1)
	ash (82)
	ash-related (1)
	Asheville (3)
	aspect (2)
	aspects (1)
	assertion (1)
	assess (8)
	assessing (1)
	assessment (15)

	Index: assistant..background
	assistant (2)
	assisting (3)
	assume (5)
	assumed (1)
	assumes (2)
	assuming (9)
	assumption (7)
	assure (1)
	attached (1)
	attempt (5)
	attempted (4)
	attempts (1)
	attenuate (3)
	attenuating (4)
	attenuation (18)
	attitude (2)
	attorney (18)
	attorneys (1)
	attributable (2)
	attribution (1)
	audio (2)
	average (2)
	AVX (8)
	aware (6)
	awhile (1)
	back (38)
	background (26)

	Index: backwards..beneficial
	backwards (1)
	bacrant (1)
	bad (1)
	Base (1)
	based (12)
	bases (3)
	basic (1)
	basically (7)
	basin (45)
	basins (38)
	basis (9)
	bates (1)
	Beach (1)
	Beck (5)
	Bednarcik (2)
	Bednarcik's (8)
	bedrock (3)
	began (1)
	begin (5)
	beginning (17)
	begins (3)
	behave (1)
	behavior (1)
	believes (1)
	Bend (1)
	beneficial (4)

	Index: beneficiation..calculation
	beneficiation (9)
	benefited (1)
	bit (9)
	black (1)
	blind (2)
	Bob (1)
	books (1)
	boron (2)
	bottom (6)
	boundaries (2)
	boundary (12)
	box (1)
	boy (1)
	break (11)
	breakdown (1)
	breaking (1)
	Brent (2)
	briefly (3)
	bring (4)
	bringing (1)
	broke (4)
	brought (2)
	BTV (4)
	bulk (3)
	bullet (42)
	bullets (8)
	bunch (2)
	burning (2)
	buy (2)
	C-A-M-A (1)
	C-C-R (1)
	C-L-A-R-I-A-N-T (1)
	C4 (1)
	calculate (4)
	calculated (5)
	calculation (19)

	Index: calculations..case
	calculations (5)
	calendar (2)
	call (5)
	called (11)
	calls (1)
	CAMA (19)
	camp (3)
	canal (2)
	cancel (1)
	capacity (2)
	Cape (4)
	capital (1)
	caps (5)
	capture (3)
	captured (1)
	capturing (1)
	career (1)
	Carolina (36)
	Carolinas (22)
	Carolinas' (1)
	carriers (5)
	carrying (2)
	case (73)

	Index: cases..cleanup
	cases (9)
	categories (1)
	caused (2)
	causing (1)
	CCR (11)
	Ccr's (1)
	cease (1)
	ceased (1)
	cell (13)
	cells (1)
	Cenospheres (1)
	certainty (3)
	chance (1)
	change (1)
	Chapel (2)
	charge (1)
	charges (1)
	check (17)
	checking (1)
	Cheek (1)
	Chemical (9)
	chloride (8)
	chlorinated (2)
	chose (1)
	chosen (1)
	Chromic (1)
	chromite (3)
	chromium (18)
	circumstances (2)
	cited (3)
	city (5)
	claim (2)
	claimant (4)
	claims (2)
	Clariant (1)
	clarification (10)
	clarified (1)
	clarifying (1)
	clarity (2)
	classify (1)
	clay (12)
	clean (1)
	cleaners (1)
	cleanup (1)

	Index: clear..complex
	clear (9)
	clearer (1)
	client (9)
	clients (4)
	close (14)
	closed (7)
	closely (1)
	closer (1)
	closing (1)
	closure (30)
	closures (3)
	coal (53)
	Cobalt (1)
	collect (1)
	collectively (1)
	Colleen (1)
	Columbia (1)
	combination (2)
	combined (1)
	comment (1)
	Commission (2)
	communicate (1)
	communities (1)
	community (1)
	company (2)
	comparable (5)
	comparing (2)
	complaint (2)
	complete (3)
	completed (5)
	complex (3)

	Index: compliance..connection
	compliance (20)
	compliant (1)
	complying (2)
	compound (1)
	compounds (5)
	compromise (1)
	compute (1)
	computer (1)
	conceive (1)
	concentrates (1)
	concentrations (5)
	concern (15)
	concerned (2)
	concerns (16)
	conclusion (1)
	concur (1)
	concurred (1)
	concurrence (3)
	concurrently (1)
	concurs (1)
	conditions (9)
	conducted (5)
	conference (2)
	confidence (3)
	confidential (1)
	confirm (4)
	confirmed (1)
	confusion (5)
	conjunction (1)
	connect (3)
	connected (5)
	connection (22)

	Index: considered..contribute
	considered (5)
	consistency (2)
	Consolidate (1)
	constituents (1)
	constructed (1)
	consultant (4)
	consultant's (1)
	consultants (5)
	consultation (1)
	consulted (1)
	Consumer (1)
	contact (2)
	contained (1)
	contaminant (3)
	contaminants (3)
	contaminated (14)
	contaminating (1)
	contamination (108)
	contaminations (1)
	contemplation (1)
	contemporaneously (1)
	context (5)
	continued (4)
	continues (1)
	continuing (1)
	contravened (1)
	contravening (1)
	contribute (1)

	Index: contribution..corrective
	contribution (1)
	contributions (1)
	control (4)
	controlled (1)
	convention (2)
	conversion (6)
	converted (1)
	converting (3)
	cooling (2)
	copy (1)
	Corporation (9)
	correct (222)
	corrected (1)
	correction (1)
	corrective (36)

	Index: correctly..cover
	correctly (11)
	correspondence (10)
	cost (94)
	costs (60)
	counsel (2)
	county (8)
	couple (1)
	court (31)
	courts (1)
	cover (4)

	Index: covered..December
	covered (3)
	CP&L (2)
	CRA (2)
	creation (2)
	credit (1)
	creeks (1)
	crossed (2)
	crossing (1)
	crude (1)
	current (1)
	Cushman (1)
	customers (3)
	cut (2)
	CV (1)
	dam (1)
	damages (2)
	Dan (21)
	data (13)
	Database (2)
	databases (2)
	date (6)
	dated (5)
	dates (5)
	David (1)
	day (9)
	days (2)
	DE (2)
	deadline (1)
	deal (3)
	deals (2)
	dealt (4)
	DEC (50)
	Dec's (2)
	decanted (1)
	December (11)

	Index: decide..describe
	decide (1)
	decided (2)
	decipher (1)
	decision (1)
	decommissioning (1)
	definition (1)
	degree (2)
	delay (1)
	delineation (2)
	demonstrate (2)
	demonstrating (1)
	demonstration (1)
	DEP (42)
	Dep's (5)
	department (4)
	depending (2)
	depends (7)
	deposition (35)
	depositions (1)
	depth (1)
	DEQ (77)
	Deq's (7)
	derived (1)
	describe (4)

	Index: describes..discussed
	describes (2)
	designed (2)
	detail (2)
	detailed (1)
	details (2)
	detected (2)
	detection (7)
	detections (1)
	determination (4)
	determine (12)
	determined (2)
	determining (2)
	Devan (2)
	develop (4)
	developed (2)
	developing (5)
	devised (1)
	DHEC (9)
	diamond (3)
	Diane (1)
	dictate (1)
	difference (14)
	differences (1)
	difficult (4)
	direct (12)
	directing (1)
	direction (2)
	directives (1)
	directly (2)
	director (1)
	disallowances (3)
	disallowed (1)
	discharge (4)
	discharges (1)
	discount (2)
	discounted (2)
	discounting (5)
	discuss (4)
	discussed (14)

	Index: discussing..duly
	discussing (1)
	discussion (2)
	discussions (5)
	disposal (5)
	disposing (2)
	dispute (1)
	dissolved (3)
	distant (1)
	distribution (1)
	District (4)
	divide (1)
	division (16)
	divisions (1)
	docket (2)
	dockets (2)
	document (10)
	documentation (1)
	documented (2)
	documents (18)
	DOJ (4)
	dollars (1)
	double (1)
	downgrading (2)
	downstream (1)
	drilled (1)
	drinking (4)
	dry (6)
	due (3)
	Duke (70)
	Duke's (1)
	dull (1)
	duly (1)

	Index: dwellings..engineers
	dwellings (1)
	E-2 (2)
	E-7 (2)
	E-L-E-M-E-N-T-I-S (1)
	E10 (4)
	E7 (2)
	earlier (25)
	early (16)
	earn (1)
	ease (1)
	easier (1)
	easiest (1)
	Eaton (6)
	Eco-energy (3)
	effect (6)
	efforts (1)
	electric (1)
	Elementis (5)
	elevated (2)
	eliminating (4)
	embedded (2)
	employed (1)
	enactment (2)
	encouraged (1)
	end (15)
	ended (2)
	Energy (66)
	enforce (1)
	enforcement (2)
	engineered (3)
	engineers (1)

	Index: ensure..examined
	ensure (1)
	ensuring (1)
	enter (1)
	entire (1)
	entirety (1)
	entities (1)
	entity (5)
	entity's (1)
	entry (1)
	environment (4)
	environmental (19)
	EPA (4)
	EPRI (1)
	equal (1)
	equals (1)
	equivalent (3)
	error (7)
	errors (1)
	essentially (9)
	established (6)
	estimate (11)
	estimated (1)
	estimates (1)
	estimating (2)
	estimation (3)
	ethanol (3)
	evaluate (9)
	evaluated (4)
	evaluating (9)
	evaluation (18)
	evaluations (1)
	event (4)
	events (1)
	eventual (2)
	eventually (1)
	evidence (2)
	exact (1)
	EXAMINATION (1)
	examined (1)

	Index: examples..extract
	examples (2)
	excavate (2)
	excavated (4)
	excavating (2)
	excavation (7)
	exceed (2)
	exceedance (4)
	exceedances (5)
	Excel (2)
	excess (1)
	excluded (2)
	excuse (2)
	exercise (3)
	exhibit (52)
	exhibits (7)
	exist (2)
	existing (5)
	expanded (1)
	expansion (2)
	expedite (1)
	expenditures (2)
	expensive (2)
	experience (11)
	experienced (2)
	expert (10)
	expiration (1)
	explain (4)
	explained (1)
	explains (1)
	explore (1)
	exposed (1)
	exposure (1)
	extent (14)
	extract (1)

	Index: extraction..findings
	extraction (1)
	eye (2)
	F7 (1)
	F8 (1)
	facilities (32)
	facility (48)
	fact (4)
	factors (1)
	faded (2)
	fading (1)
	failure (1)
	fairly (4)
	fall (2)
	familiar (2)
	fashion (1)
	fashions (1)
	fates (1)
	Fear (4)
	February (8)
	fed (1)
	federal (7)
	fee (1)
	feedback (4)
	feel (2)
	fell (1)
	ferric (1)
	figure (8)
	file (3)
	filed (8)
	files (6)
	fill (6)
	film (1)
	Finally (1)
	find (8)
	findings (1)

	Index: fine..future
	fine (13)
	fines (2)
	finished (1)
	flip (4)
	flipping (1)
	flowchart (10)
	flowcharts (1)
	fly (1)
	foam (1)
	focus (6)
	focused (1)
	folks (1)
	follow (6)
	Force (1)
	forces (1)
	forest (1)
	forested (1)
	forever (1)
	form (10)
	formal (1)
	forming (1)
	formula (1)
	formulas (1)
	Fort (1)
	forward (5)
	found (2)
	fourth (6)
	frame (38)
	frames (4)
	free (2)
	fresh (1)
	front (4)
	frozen (1)
	fuel (3)
	fulfillment (1)
	full (7)
	fully (3)
	funds (2)
	future (27)

	Index: fuzzy..groundwater
	fuzzy (1)
	GA (2)
	gallons (1)
	gasoline (2)
	Gear (2)
	general (12)
	General's (12)
	generally (6)
	generate (1)
	generated (2)
	geo-textile (1)
	geologic (1)
	geologist (1)
	geology (1)
	GHD (1)
	give (4)
	glad (1)
	Global (1)
	good (7)
	goofy (1)
	gradient (1)
	grammarian (1)
	grammatical (1)
	great (2)
	greater (1)
	ground (1)
	groundwater (116)

	Index: group..hazardous
	group (3)
	growing (1)
	guess (27)
	guessing (1)
	guidance (1)
	guide (1)
	guys (1)
	H-A-R-T (1)
	H10 (2)
	H11 (3)
	H7 (1)
	Hagstrom (2)
	half (9)
	halfway (1)
	handicap (1)
	handled (1)
	handling (3)
	handy (3)
	Hanover (1)
	happen (2)
	happened (5)
	happening (2)
	hard (1)
	Harold (1)
	Hart (89)
	hate (1)
	hazardous (7)

	Index: head..impacts
	head (5)
	health (3)
	hear (3)
	hearing (1)
	hesitating (1)
	hexavalent (5)
	hey (1)
	HF (3)
	hierarchy (1)
	high (5)
	higher (3)
	highlighting (1)
	highly (1)
	highway (1)
	Hill (2)
	historical (2)
	history (2)
	hold (2)
	hole (1)
	Holy (4)
	honestly (1)
	Hope (1)
	horizontal (2)
	Horry (3)
	hot (1)
	hour (2)
	human (2)
	hundreds (1)
	hurt (1)
	Huseby (1)
	hybrid (2)
	hydro (1)
	hydrogeologist (5)
	hydrogeologists (2)
	hydrogeology (1)
	idea (4)
	identical (1)
	identification (2)
	identified (6)
	identifier (1)
	identify (2)
	ignore (1)
	images (1)
	immediately (5)
	impact (25)
	impacted (7)
	impacts (7)

	Index: impermeable..install
	impermeable (1)
	impermissible (2)
	impetus (1)
	implemented (4)
	implication (1)
	important (5)
	imposed (1)
	imprudence (1)
	inability (1)
	inaction (1)
	inadvertently (1)
	include (10)
	included (16)
	includes (1)
	including (6)
	increase (3)
	increased (9)
	incurred (13)
	incurring (1)
	Indiana (1)
	indicating (3)
	indication (3)
	individually (1)
	industrial (1)
	industries (1)
	inevitable (1)
	infiltration (1)
	inflation (9)
	influence (1)
	information (23)
	initial (5)
	initially (1)
	initials (1)
	initiated (2)
	innovations (1)
	insoluble (2)
	inspection (1)
	install (3)

	Index: installation..jurisdiction
	installation (2)
	installed (10)
	installing (1)
	instance (1)
	instances (3)
	instant (1)
	instructions (1)
	insurance (6)
	intake (2)
	intended (1)
	intention (2)
	interact (2)
	interacted (1)
	interchangeably (1)
	interest (2)
	interject (1)
	intermediate (1)
	interpretation (1)
	interview (1)
	intrusion (2)
	investigate (1)
	investigated (1)
	investigation (2)
	involved (3)
	involves (2)
	involving (1)
	iron (2)
	issuance (1)
	issue (16)
	issued (7)
	issues (30)
	item (1)
	January (3)
	joint (2)
	journal (1)
	Jr (1)
	judge (3)
	judging (1)
	June (4)
	jurisdiction (1)

	Index: K-A-L-A-M-A..letters
	K-A-L-A-M-A (1)
	Kalama (1)
	Kent (2)
	kind (25)
	Kinder (3)
	Kiran (7)
	knew (5)
	knowledge (2)
	L.V. (2)
	labeled (1)
	lack (3)
	lagoon (27)
	lagoons (4)
	Lake (3)
	land (5)
	landfill (1)
	landfills (3)
	language (2)
	large (4)
	larger (1)
	Larry (2)
	Laserfiche (2)
	late (8)
	latest (1)
	law (3)
	lay (3)
	layer (1)
	lays (2)
	leaching (1)
	lead (1)
	lean (2)
	led (1)
	Lee (3)
	left (2)
	left-hand (2)
	legal (3)
	legislation (3)
	legislators (1)
	letter (22)
	letters (6)

	Index: level..managed
	level (4)
	levels (4)
	liability (2)
	light (2)
	likelihood (2)
	limestone (1)
	limit (1)
	limited (1)
	lined (3)
	liner (15)
	lines (6)
	Lion (2)
	liquor (1)
	list (9)
	listed (1)
	Litigation (1)
	LLC (5)
	locate (1)
	locations (2)
	long (9)
	longer (1)
	looked (9)
	loose (2)
	loss (1)
	lot (12)
	low (3)
	lower (10)
	lump (3)
	lunch (3)
	made (13)
	magnitude (1)
	main (6)
	make (19)
	makes (3)
	making (1)
	managed (2)

	Index: management..metals
	management (2)
	manager (1)
	manner (4)
	manufacturer (2)
	manufacturing (4)
	March (8)
	marked (3)
	Martin (2)
	marvelous (1)
	match (1)
	matched (1)
	materials (3)
	matter (12)
	matters (5)
	Mayo (1)
	MCO (1)
	meaning (3)
	means (6)
	meant (1)
	measure (1)
	measured (1)
	mechanics (4)
	mechanism (1)
	mechanisms (1)
	media (11)
	meet (2)
	Mehta (53)
	memo (1)
	memorandum (5)
	mention (1)
	mentioned (7)
	Meredith (5)
	met (2)
	metal (1)
	metals (12)

	Index: method..monitoring
	method (19)
	methodology (27)
	methods (8)
	Michael (3)
	Michigan (4)
	microfiche (1)
	Micromatic (1)
	microphone (1)
	mid (12)
	middle (1)
	migrating (4)
	migration (3)
	mile (4)
	mind (1)
	mine (1)
	minimum (4)
	minus (1)
	minute (2)
	minutes (4)
	missing (1)
	mitigate (2)
	mitigated (1)
	mitigating (2)
	modification (1)
	modifications (1)
	moments (1)
	money (60)
	monitor (2)
	monitoring (33)

	Index: month..noted
	month (1)
	months (2)
	Morgan (3)
	morning (3)
	mountain (1)
	move (2)
	moved (1)
	MSC (6)
	multiple (2)
	Myrtle (1)
	named (1)
	native (5)
	natural (14)
	naturally (2)
	nature (6)
	NCAC (1)
	nearby (2)
	necessarily (5)
	needed (10)
	Nelson (3)
	newspapers (1)
	No.'s (4)
	Nobrega (2)
	non-accelerated (1)
	non-compliance (7)
	non-compliant (3)
	non-excluded (3)
	non-hazardous (1)
	non-permitted (1)
	normal (3)
	North (26)
	northeast (1)
	Northern (1)
	notary (1)
	noted (2)

	Index: notice..opportunity
	notice (16)
	noticed (1)
	notices (2)
	NOV (1)
	NOVS (2)
	NPDES (8)
	nuclear (1)
	number (45)
	numbered (1)
	numbers (9)
	object (1)
	objection (14)
	obligation (1)
	obtain (1)
	obvious (1)
	occasion (9)
	Occidental (14)
	occur (1)
	occurred (4)
	occurring (3)
	office (13)
	offsite (7)
	Ohio (1)
	oil (4)
	older (1)
	ongoing (3)
	online (1)
	open (1)
	operates (1)
	operating (1)
	operational (2)
	operations (1)
	opined (1)
	opinion (5)
	opportunity (1)

	Index: opposed..people
	opposed (5)
	option (2)
	options (6)
	order (10)
	ordinary (1)
	ore (3)
	organized (1)
	original (8)
	outcomes (1)
	outfall (2)
	overfilled (2)
	override (2)
	oversight (3)
	overturned (1)
	owed (1)
	owned (3)
	owner (1)
	owners (2)
	oxide (1)
	P-F-A-S (1)
	p.m. (16)
	pages (4)
	paid (2)
	pandemic (1)
	papers (17)
	paragraph (13)
	parallels (1)
	paraphrasing (2)
	part (23)
	Partners (1)
	parts (1)
	party (2)
	passed (1)
	past (5)
	paths (1)
	pay (2)
	paying (1)
	payment (1)
	payments (1)
	pays (1)
	PDF (1)
	peer (4)
	pending (1)
	people (10)

	Index: people's..plans
	people's (1)
	percent (3)
	perfectly (1)
	perform (2)
	performed (4)
	performing (1)
	perimeter (1)
	period (18)
	periodically (1)
	periods (7)
	permanent (2)
	permeability (2)
	permit (9)
	permits (2)
	permitted (10)
	permittee (4)
	Perry (3)
	Person (1)
	petroleum (2)
	PFAS (3)
	ph (2)
	phase (3)
	phone (3)
	phrase (1)
	physical (1)
	pick (3)
	picked (2)
	pickle (1)
	Pillowtex (1)
	pipeline (7)
	place (10)
	placement (1)
	places (1)
	plaintiff (2)
	plaintiff's (3)
	plaintiffs (1)
	plan (29)
	planning (6)
	plans (9)

	Index: plant..power
	plant (35)
	Plantation (4)
	plants (7)
	play (1)
	plenty (2)
	plug (2)
	plugging (1)
	plume (9)
	point (13)
	points (17)
	policy (27)
	pollution (1)
	polyethylene (1)
	pond (18)
	ponds (13)
	pops (1)
	portion (3)
	positive (1)
	possibly (2)
	potable (1)
	potential (13)
	potentially (14)
	power (3)

	Index: practice..produced
	practice (1)
	pre-cama (2)
	pre-ccr (1)
	pre-filed (9)
	pre-planning (1)
	preamble (1)
	precursor (1)
	predated (1)
	predates (1)
	predecessor (1)
	prepare (2)
	prepared (3)
	presence (4)
	present (15)
	presentation (1)
	presented (2)
	presume (1)
	presumed (1)
	pretty (7)
	prevent (1)
	preventing (1)
	previous (3)
	previously (11)
	Price (3)
	Prices (1)
	primarily (4)
	primary (3)
	printed (4)
	prior (18)
	probable (1)
	procedures (1)
	proceed (1)
	proceeding (2)
	process (22)
	processed (3)
	processes (3)
	processing (1)
	produce (2)
	produced (2)

	Index: product..pull
	product (5)
	production (4)
	products (4)
	professional (1)
	program (12)
	programs (6)
	Progress (39)
	Progress' (6)
	project (2)
	prompts (1)
	promulgation (3)
	properly (6)
	properties (8)
	property (20)
	propose (2)
	proposed (10)
	proposition (1)
	protest (1)
	protocols (1)
	proven (1)
	provide (5)
	provided (4)
	provision (1)
	provisions (3)
	prudent (1)
	public (9)
	published (2)
	pull (5)

	Index: pump..reading
	pump (1)
	purpose (2)
	purposes (4)
	put (10)
	putting (2)
	qualified (6)
	quality (10)
	quantification (7)
	quantified (6)
	quantify (8)
	quantifying (1)
	quantity (1)
	quarries (2)
	quarter (1)
	question (41)
	questions (6)
	quick (1)
	quit (1)
	R-C-R-A (1)
	R-E-C (1)
	R.B. (1)
	radius (1)
	raised (1)
	raising (1)
	ran (1)
	range (1)
	rate (19)
	ratepayers (4)
	rates (1)
	Razorback (1)
	RCRA (2)
	reach (1)
	reached (2)
	read (9)
	reading (4)

	Index: reads..reduction
	reads (1)
	ready (3)
	real (1)
	reapplication (1)
	reason (9)
	reasonable (4)
	reasons (1)
	REC (4)
	recall (28)
	recalling (1)
	recaps (2)
	receive (3)
	received (5)
	receives (1)
	recently (2)
	receptor (3)
	receptors (1)
	recess (5)
	recollection (9)
	recommend (5)
	recommendation (1)
	recommendations (1)
	recommended (3)
	recommends (2)
	reconvert (1)
	record (17)
	recover (9)
	recoverable (2)
	recovered (3)
	recovery (5)
	recycling (1)
	reduce (7)
	reduced (1)
	reducing (1)
	reduction (5)

	Index: reductions..removal
	reductions (1)
	refer (4)
	reference (9)
	referenced (4)
	referred (1)
	referring (4)
	reflected (1)
	reflects (1)
	regard (11)
	Registered (1)
	regulated (13)
	regulates (1)
	regulation (1)
	regulations (3)
	regulator (3)
	regulators (1)
	regulatory (10)
	relate (1)
	related (10)
	relates (2)
	relative (1)
	Relativity (2)
	release (8)
	released (1)
	releases (2)
	relevant (1)
	rely (2)
	relying (1)
	remedial (1)
	remediate (2)
	remediation (20)
	remember (13)
	removal (10)

	Index: removed..respect
	removed (1)
	removing (2)
	render (2)
	renew (3)
	renewal (4)
	renewed (1)
	repeat (4)
	report (9)
	reporter (24)
	reporting (1)
	reports (3)
	repositories (1)
	repository (2)
	represented (2)
	representing (1)
	represents (1)
	request (3)
	requested (4)
	requesting (1)
	require (11)
	required (8)
	requirement (10)
	requirements (20)
	requires (1)
	requiring (2)
	requisite (1)
	rescinded (1)
	reserved (1)
	residence (2)
	residences (1)
	residential (1)
	residual (6)
	resources (4)
	respect (24)

	Index: responded..rule
	responded (2)
	responding (1)
	response (7)
	responsibility (2)
	responsible (1)
	rest (2)
	result (10)
	resulted (1)
	results (3)
	retail (1)
	retained (3)
	retired (2)
	retrieve (1)
	retrofit (5)
	retrofitted (1)
	reuse (1)
	review (10)
	reviewed (16)
	revised (11)
	risk (1)
	risks (1)
	river (24)
	Robin (2)
	Robinson (7)
	Rockingham (2)
	role (1)
	rollout (2)
	room (3)
	roughly (3)
	rounded (3)
	rounding (1)
	Rowan (1)
	Roxboro (6)
	rubric (1)
	Ruffin (1)
	Rufin (1)
	rule (11)

	Index: rules..significant
	rules (47)
	run (1)
	S-U-L-L-I-N-S (1)
	saddle (1)
	safety (1)
	salts (1)
	sample (1)
	sampled (2)
	samples (2)
	save (1)
	schemes (1)
	screen (1)
	scroll (5)
	seat (1)
	secretary (2)
	section (2)
	seek (3)
	seeking (1)
	seeks (3)
	send (1)
	sense (10)
	sentence (3)
	separately (1)
	September (2)
	series (3)
	service (6)
	services (1)
	set (2)
	settled (1)
	Shannon (3)
	sheet (1)
	Sheila (2)
	Shepherd (3)
	Shepherds (2)
	shift (1)
	short (3)
	shortly (1)
	show (6)
	shown (1)
	Si (1)
	side (6)
	signature (1)
	significant (12)

	Index: similar..specific
	similar (9)
	simplified (2)
	simply (4)
	single (3)
	sir (1)
	site (7)
	siting (1)
	sitting (3)
	situated (1)
	situation (4)
	situations (2)
	skim (1)
	skip (2)
	skipping (2)
	slow (4)
	sludge (1)
	sluiced (1)
	small (1)
	smart (1)
	Smith (3)
	Smith's (1)
	sodium (1)
	soil (7)
	sole (1)
	solely (1)
	solids (7)
	soluble (2)
	solve (1)
	solvent (3)
	sooner (8)
	sort (4)
	sought (2)
	sound (1)
	sounds (2)
	source (18)
	sources (8)
	South (11)
	southeast (1)
	southeastern (1)
	speakers (1)
	spec (1)
	Specialty (1)
	specific (24)

	Index: specifically..stations
	specifically (25)
	specifications (1)
	specifics (1)
	spelled (1)
	spend (1)
	spends (1)
	spent (1)
	spill (25)
	spilled (1)
	spoken (1)
	spotty (1)
	spreadsheet (9)
	standard (25)
	standards (14)
	standpoint (1)
	stands (1)
	Starkey (1)
	start (11)
	started (30)
	starting (13)
	starts (1)
	state (8)
	statement (2)
	states (3)
	station (1)
	stations (1)

	Index: statistical..supply
	statistical (1)
	statute (1)
	statutory (1)
	stellar (1)
	step (15)
	steps (5)
	Steve (3)
	Steven (4)
	Stokes (3)
	stop (3)
	stoppage (1)
	stopped (1)
	storm (4)
	straight (2)
	strange (1)
	streams (5)
	stretching (2)
	stuck (1)
	study (1)
	subject (7)
	submission (2)
	submit (5)
	submitted (14)
	submitting (1)
	subsequent (1)
	substitute (1)
	subtract (1)
	subtracting (2)
	subtraction (3)
	successfully (1)
	sued (1)
	suffer (1)
	sufficient (3)
	sufficiently (1)
	suggested (2)
	suggestion (1)
	sulfate (1)
	Sullins (2)
	sum (3)
	Sunday (1)
	Superbowl (1)
	supplemental (14)
	supplied (3)
	supplies (3)
	supply (22)

	Index: support..Terri
	support (1)
	supports (3)
	supposed (8)
	supposition (1)
	surface (4)
	surveys (3)
	suspected (2)
	Sutton (34)
	swear (1)
	switched (3)
	sworn (1)
	system (8)
	systematic (1)
	tab (3)
	tables (1)
	takeover (1)
	taking (7)
	talk (2)
	talked (3)
	talking (28)
	tank (2)
	tanker (2)
	task (1)
	tasks (1)
	TDS (5)
	technologies (1)
	technology (1)
	ten (9)
	Teresa (1)
	term (7)
	terminal (1)
	terminate (1)
	terms (8)
	Terri (1)

	Index: Terry..time
	Terry (1)
	tested (3)
	testified (12)
	testify (4)
	testifying (2)
	testimony (96)
	testing (2)
	text (5)
	Textron (3)
	texts (2)
	thermal (7)
	thing (8)
	things (21)
	Thomas (1)
	thought (4)
	thousands (1)
	threshold (5)
	time (183)

	Index: timeframe..trial
	timeframe (1)
	timely (2)
	Timeout (1)
	times (5)
	title (2)
	titled (1)
	today (22)
	Today's (1)
	Tom (2)
	Tools (1)
	top (7)
	topographic (1)
	total (5)
	Town (2)
	Townsend (26)
	track (1)
	transcript (1)
	Transmontaigne (1)
	transport (2)
	treat (1)
	treatment (7)
	trial (15)

	Index: triangle..upside
	triangle (1)
	trivalent (6)
	trouble (2)
	truck (1)
	true (3)
	trusion (1)
	turn (3)
	turning (2)
	TVA (9)
	Tva's (1)
	type (1)
	types (2)
	typical (1)
	typically (4)
	typing (1)
	U-M-I-C-O-R-E (1)
	U-S-W-A-G (2)
	ultimate (4)
	Umicore (1)
	unambiguous (1)
	unaware (1)
	uncertainty (15)
	unclear (1)
	underestimate (1)
	underestimates (2)
	undergoing (1)
	underlying (1)
	understaffed (1)
	understand (31)
	understanding (12)
	understood (2)
	unheard (1)
	unique (2)
	United (1)
	universe (1)
	unlined (4)
	unusual (2)
	unwilling (1)
	updated (1)
	upper (1)
	upside (1)

	Index: upstate..water
	upstate (2)
	Upton (2)
	USWAG (13)
	utilities (7)
	utility (4)
	utilize (1)
	v-a-p-o-r (1)
	valuation (1)
	valued (2)
	values (1)
	valuing (1)
	Vanadium (1)
	vapor (3)
	variance (1)
	version (1)
	versus (12)
	vertical (2)
	vicinity (2)
	Victor (2)
	video (1)
	videotape (1)
	view (1)
	violation (16)
	visual (1)
	voice (1)
	volumes (1)
	voluntary (4)
	wait (2)
	waited (1)
	walk (1)
	Walker (6)
	Walker's (1)
	Walkers (1)
	wanted (9)
	Washington (1)
	waste (13)
	wastewater (9)
	water (60)

	Index: weather..years
	weather (1)
	Weatherspoon (4)
	week (6)
	weeks (1)
	wells (37)
	Western (3)
	wet (1)
	whichever (1)
	Whirlpool (2)
	window (1)
	withheld (2)
	wondered (3)
	wondering (1)
	Woody (3)
	word (2)
	words (4)
	work (41)
	worked (3)
	working (12)
	works (3)
	wrap (1)
	writing (1)
	wrong (8)
	Wylie (1)
	year (12)
	years (21)

	Index: ..years
	HartS 2 (8)
	HartS 3 (10)
	HartS 4 (6)
	HartS 5 (2)
	HartS 6 (12)
	HartS 7 (4)
	HartS 8 (3)
	HartS 9 (2)
	$100,000,000 (1)
	$125,000,000 (5)
	$140,000,000 (1)
	$171,000,500 (1)
	$171,343,293.06 (2)
	$171,500,000 (4)
	$190,000,000 (1)
	$215,000,000 (1)
	$215,679,573.34 (1)
	$215,769,573.34 (1)
	$215,876,818.34 (1)
	$216,000,000 (1)
	$25,000,000 (7)
	$26,000,000 (2)
	$342,100,515 (4)
	$342,843,293.06 (1)
	$405,000,000 (1)
	$405,975,531 (1)
	$406,000,000 (2)
	$50,000,000 (1)
	$90,679,573.34 (2)
	$99,121,747 (1)
	$99,274,176 (1)
	0106 (9)
	0202(a) (1)
	08 (1)
	1 (2)
	10 (1)
	100 (1)
	100,000,000 (1)
	10:20 (2)
	10:29 (2)
	11 (3)
	11:20 (1)
	11:39 (2)
	12 (9)
	1214 (2)
	1219 (2)
	125,000,000 (5)
	126 (2)
	127 (2)
	128 (2)
	129 (5)
	12:31 (2)
	13 (2)
	130 (2)
	139 (1)
	14 (2)
	140,000,000 (1)
	15 (3)
	16 (1)
	17 (6)
	171,000 (1)
	171,000,000 (2)
	171,500 (1)
	171,500,000 (4)
	18 (3)
	180 (4)
	188,870 (1)
	188,870,363.06 (1)
	19 (9)
	190,000,000 (2)
	1964 (2)
	1970s (1)
	1975 (5)
	1977 (3)
	1978 (1)
	1980s (5)
	1981 (1)
	1982 (5)
	1983 (5)
	1984 (4)
	1986 (1)
	1987 (4)
	1988 (1)
	1989 (20)
	1990 (2)
	1990s (9)
	1992 (6)
	1993 (2)
	1995 (1)
	1996 (4)
	1999 (1)
	1:41 (2)
	1:45 (1)
	1:57 (2)
	2 (7)
	2.7 (1)
	20 (2)
	2000s (9)
	2003 (2)
	2006 (1)
	2007 (2)
	2008 (2)
	2009 (21)
	2010 (13)
	2011 (11)
	2013 (2)
	2014 (30)
	2015 (1)
	2016 (7)
	2017 (1)
	2018 (6)
	2019 (7)
	2020 (5)
	215,000 (1)
	215,000,000 (1)
	23 (5)
	24 (4)
	24B (7)
	25 (1)
	26 (7)
	28 (1)
	2:58 (2)
	2L (45)
	2nd (1)
	3 (7)
	30 (7)
	30th (1)
	31st (1)
	34 (5)
	342,000,000 (2)
	342,100,515 (2)
	342,843,293 (1)
	342,843,293.06 (1)
	342-100-515 (1)
	35 (4)
	37 (1)
	39 (1)
	3:12 (2)
	4 (8)
	405 (3)
	405,957,531 (1)
	406,000,000 (2)
	46 (1)
	47 (1)
	4:17 (2)
	4:29 (4)
	4:30 (1)
	4th (1)
	5 (3)
	5,500,000 (1)
	50 (2)
	50,000,000 (1)
	6 (8)
	60 (1)
	62 (1)
	64 (1)
	7 (5)
	75 (3)
	75,000 (1)
	76 (2)
	77 (2)
	78 (1)
	8 (1)
	81 (1)
	87 (2)
	88 (2)
	89 (2)
	9 (1)
	90 (1)
	90s (1)
	92 (3)
	93 (1)
	96 (5)
	99,000,000 (1)
	9:30 (1)
	9:32 (1)
	A-R-A-B (2)
	a.m. (7)
	academic (1)
	accelerated (5)
	access (1)
	accomplish (1)
	accordance (9)
	account (1)
	achieve (1)
	acid (1)
	acknowledge (2)
	acknowledged (2)
	acre (1)
	acronym (1)
	acted (2)
	action (54)
	actions (10)
	activities (8)
	activity (2)
	actual (5)
	additional (6)
	address (11)
	addressed (1)
	addresses (1)
	addressing (7)
	adequacy (3)
	adequately (1)
	adjacent (3)
	adjustment (4)
	adjustments (1)
	adversely (1)
	affidavit (2)
	afternoon (2)
	agencies (2)
	agency (20)
	aggressive (2)
	agree (8)
	agreed (2)
	agreement (2)
	ahead (13)
	Air (1)
	Alabama (3)
	allegations (1)
	alleged (2)
	allegedly (1)
	Allen (10)
	allocation (2)
	allowed (1)
	alluded (1)
	alpha (1)
	altered (1)
	alternate (6)
	alternative (5)
	alternatives (7)
	ambiguity (4)
	amended (1)
	amendment (2)
	amendments (5)
	America (2)
	amount (18)
	amounts (3)
	analyses (1)
	analysis (16)
	and/or (1)
	Andrea (2)
	Angels (4)
	annual (1)
	anticipate (1)
	anybody's (2)
	anymore (3)
	apologies (1)
	Apparently (1)
	Appearances (1)
	appears (2)
	applicability (3)
	applicable (8)
	application (13)
	applications (2)
	applied (2)
	applies (1)
	apply (10)
	approach (1)
	appropriately (2)
	appropriateness (2)
	approval (3)
	approved (1)
	approximately (4)
	April (3)
	aqueous (1)
	aquifer (2)
	Arab (1)
	area (13)
	areas (6)
	Arkansas (7)
	arrange (1)
	arrive (2)
	arrived (1)
	arsenic (3)
	Art (2)
	article (2)
	articles (3)
	articulated (1)
	ash (82)
	ash-related (1)
	Asheville (3)
	aspect (2)
	aspects (1)
	assertion (1)
	assess (8)
	assessing (1)
	assessment (15)
	assistant (2)
	assisting (3)
	assume (5)
	assumed (1)
	assumes (2)
	assuming (9)
	assumption (7)
	assure (1)
	attached (1)
	attempt (5)
	attempted (4)
	attempts (1)
	attenuate (3)
	attenuating (4)
	attenuation (18)
	attitude (2)
	attorney (18)
	attorneys (1)
	attributable (2)
	attribution (1)
	audio (2)
	average (2)
	AVX (8)
	aware (6)
	awhile (1)
	back (38)
	background (26)
	backwards (1)
	bacrant (1)
	bad (1)
	Base (1)
	based (12)
	bases (3)
	basic (1)
	basically (7)
	basin (45)
	basins (38)
	basis (9)
	bates (1)
	Beach (1)
	Beck (5)
	Bednarcik (2)
	Bednarcik's (8)
	bedrock (3)
	began (1)
	begin (5)
	beginning (17)
	begins (3)
	behave (1)
	behavior (1)
	believes (1)
	Bend (1)
	beneficial (4)
	beneficiation (9)
	benefited (1)
	bit (9)
	black (1)
	blind (2)
	Bob (1)
	books (1)
	boron (2)
	bottom (6)
	boundaries (2)
	boundary (12)
	box (1)
	boy (1)
	break (11)
	breakdown (1)
	breaking (1)
	Brent (2)
	briefly (3)
	bring (4)
	bringing (1)
	broke (4)
	brought (2)
	BTV (4)
	bulk (3)
	bullet (42)
	bullets (8)
	bunch (2)
	burning (2)
	buy (2)
	C-A-M-A (1)
	C-C-R (1)
	C-L-A-R-I-A-N-T (1)
	C4 (1)
	calculate (4)
	calculated (5)
	calculation (19)
	calculations (5)
	calendar (2)
	call (5)
	called (11)
	calls (1)
	CAMA (19)
	camp (3)
	canal (2)
	cancel (1)
	capacity (2)
	Cape (4)
	capital (1)
	caps (5)
	capture (3)
	captured (1)
	capturing (1)
	career (1)
	Carolina (36)
	Carolinas (22)
	Carolinas' (1)
	carriers (5)
	carrying (2)
	case (73)
	cases (9)
	categories (1)
	caused (2)
	causing (1)
	CCR (11)
	Ccr's (1)
	cease (1)
	ceased (1)
	cell (13)
	cells (1)
	Cenospheres (1)
	certainty (3)
	chance (1)
	change (1)
	Chapel (2)
	charge (1)
	charges (1)
	check (17)
	checking (1)
	Cheek (1)
	Chemical (9)
	chloride (8)
	chlorinated (2)
	chose (1)
	chosen (1)
	Chromic (1)
	chromite (3)
	chromium (18)
	circumstances (2)
	cited (3)
	city (5)
	claim (2)
	claimant (4)
	claims (2)
	Clariant (1)
	clarification (10)
	clarified (1)
	clarifying (1)
	clarity (2)
	classify (1)
	clay (12)
	clean (1)
	cleaners (1)
	cleanup (1)
	clear (9)
	clearer (1)
	client (9)
	clients (4)
	close (14)
	closed (7)
	closely (1)
	closer (1)
	closing (1)
	closure (30)
	closures (3)
	coal (53)
	Cobalt (1)
	collect (1)
	collectively (1)
	Colleen (1)
	Columbia (1)
	combination (2)
	combined (1)
	comment (1)
	Commission (2)
	communicate (1)
	communities (1)
	community (1)
	company (2)
	comparable (5)
	comparing (2)
	complaint (2)
	complete (3)
	completed (5)
	complex (3)
	compliance (20)
	compliant (1)
	complying (2)
	compound (1)
	compounds (5)
	compromise (1)
	compute (1)
	computer (1)
	conceive (1)
	concentrates (1)
	concentrations (5)
	concern (15)
	concerned (2)
	concerns (16)
	conclusion (1)
	concur (1)
	concurred (1)
	concurrence (3)
	concurrently (1)
	concurs (1)
	conditions (9)
	conducted (5)
	conference (2)
	confidence (3)
	confidential (1)
	confirm (4)
	confirmed (1)
	confusion (5)
	conjunction (1)
	connect (3)
	connected (5)
	connection (22)
	considered (5)
	consistency (2)
	Consolidate (1)
	constituents (1)
	constructed (1)
	consultant (4)
	consultant's (1)
	consultants (5)
	consultation (1)
	consulted (1)
	Consumer (1)
	contact (2)
	contained (1)
	contaminant (3)
	contaminants (3)
	contaminated (14)
	contaminating (1)
	contamination (108)
	contaminations (1)
	contemplation (1)
	contemporaneously (1)
	context (5)
	continued (4)
	continues (1)
	continuing (1)
	contravened (1)
	contravening (1)
	contribute (1)
	contribution (1)
	contributions (1)
	control (4)
	controlled (1)
	convention (2)
	conversion (6)
	converted (1)
	converting (3)
	cooling (2)
	copy (1)
	Corporation (9)
	correct (222)
	corrected (1)
	correction (1)
	corrective (36)
	correctly (11)
	correspondence (10)
	cost (94)
	costs (60)
	counsel (2)
	county (8)
	couple (1)
	court (31)
	courts (1)
	cover (4)
	covered (3)
	CP&L (2)
	CRA (2)
	creation (2)
	credit (1)
	creeks (1)
	crossed (2)
	crossing (1)
	crude (1)
	current (1)
	Cushman (1)
	customers (3)
	cut (2)
	CV (1)
	dam (1)
	damages (2)
	Dan (21)
	data (13)
	Database (2)
	databases (2)
	date (6)
	dated (5)
	dates (5)
	David (1)
	day (9)
	days (2)
	DE (2)
	deadline (1)
	deal (3)
	deals (2)
	dealt (4)
	DEC (50)
	Dec's (2)
	decanted (1)
	December (11)
	decide (1)
	decided (2)
	decipher (1)
	decision (1)
	decommissioning (1)
	definition (1)
	degree (2)
	delay (1)
	delineation (2)
	demonstrate (2)
	demonstrating (1)
	demonstration (1)
	DEP (42)
	Dep's (5)
	department (4)
	depending (2)
	depends (7)
	deposition (35)
	depositions (1)
	depth (1)
	DEQ (77)
	Deq's (7)
	derived (1)
	describe (4)
	describes (2)
	designed (2)
	detail (2)
	detailed (1)
	details (2)
	detected (2)
	detection (7)
	detections (1)
	determination (4)
	determine (12)
	determined (2)
	determining (2)
	Devan (2)
	develop (4)
	developed (2)
	developing (5)
	devised (1)
	DHEC (9)
	diamond (3)
	Diane (1)
	dictate (1)
	difference (14)
	differences (1)
	difficult (4)
	direct (12)
	directing (1)
	direction (2)
	directives (1)
	directly (2)
	director (1)
	disallowances (3)
	disallowed (1)
	discharge (4)
	discharges (1)
	discount (2)
	discounted (2)
	discounting (5)
	discuss (4)
	discussed (14)
	discussing (1)
	discussion (2)
	discussions (5)
	disposal (5)
	disposing (2)
	dispute (1)
	dissolved (3)
	distant (1)
	distribution (1)
	District (4)
	divide (1)
	division (16)
	divisions (1)
	docket (2)
	dockets (2)
	document (10)
	documentation (1)
	documented (2)
	documents (18)
	DOJ (4)
	dollars (1)
	double (1)
	downgrading (2)
	downstream (1)
	drilled (1)
	drinking (4)
	dry (6)
	due (3)
	Duke (70)
	Duke's (1)
	dull (1)
	duly (1)
	dwellings (1)
	E-2 (2)
	E-7 (2)
	E-L-E-M-E-N-T-I-S (1)
	E10 (4)
	E7 (2)
	earlier (25)
	early (16)
	earn (1)
	ease (1)
	easier (1)
	easiest (1)
	Eaton (6)
	Eco-energy (3)
	effect (6)
	efforts (1)
	electric (1)
	Elementis (5)
	elevated (2)
	eliminating (4)
	embedded (2)
	employed (1)
	enactment (2)
	encouraged (1)
	end (15)
	ended (2)
	Energy (66)
	enforce (1)
	enforcement (2)
	engineered (3)
	engineers (1)
	ensure (1)
	ensuring (1)
	enter (1)
	entire (1)
	entirety (1)
	entities (1)
	entity (5)
	entity's (1)
	entry (1)
	environment (4)
	environmental (19)
	EPA (4)
	EPRI (1)
	equal (1)
	equals (1)
	equivalent (3)
	error (7)
	errors (1)
	essentially (9)
	established (6)
	estimate (11)
	estimated (1)
	estimates (1)
	estimating (2)
	estimation (3)
	ethanol (3)
	evaluate (9)
	evaluated (4)
	evaluating (9)
	evaluation (18)
	evaluations (1)
	event (4)
	events (1)
	eventual (2)
	eventually (1)
	evidence (2)
	exact (1)
	EXAMINATION (1)
	examined (1)
	examples (2)
	excavate (2)
	excavated (4)
	excavating (2)
	excavation (7)
	exceed (2)
	exceedance (4)
	exceedances (5)
	Excel (2)
	excess (1)
	excluded (2)
	excuse (2)
	exercise (3)
	exhibit (52)
	exhibits (7)
	exist (2)
	existing (5)
	expanded (1)
	expansion (2)
	expedite (1)
	expenditures (2)
	expensive (2)
	experience (11)
	experienced (2)
	expert (10)
	expiration (1)
	explain (4)
	explained (1)
	explains (1)
	explore (1)
	exposed (1)
	exposure (1)
	extent (14)
	extract (1)
	extraction (1)
	eye (2)
	F7 (1)
	F8 (1)
	facilities (32)
	facility (48)
	fact (4)
	factors (1)
	faded (2)
	fading (1)
	failure (1)
	fairly (4)
	fall (2)
	familiar (2)
	fashion (1)
	fashions (1)
	fates (1)
	Fear (4)
	February (8)
	fed (1)
	federal (7)
	fee (1)
	feedback (4)
	feel (2)
	fell (1)
	ferric (1)
	figure (8)
	file (3)
	filed (8)
	files (6)
	fill (6)
	film (1)
	Finally (1)
	find (8)
	findings (1)
	fine (13)
	fines (2)
	finished (1)
	flip (4)
	flipping (1)
	flowchart (10)
	flowcharts (1)
	fly (1)
	foam (1)
	focus (6)
	focused (1)
	folks (1)
	follow (6)
	Force (1)
	forces (1)
	forest (1)
	forested (1)
	forever (1)
	form (10)
	formal (1)
	forming (1)
	formula (1)
	formulas (1)
	Fort (1)
	forward (5)
	found (2)
	fourth (6)
	frame (38)
	frames (4)
	free (2)
	fresh (1)
	front (4)
	frozen (1)
	fuel (3)
	fulfillment (1)
	full (7)
	fully (3)
	funds (2)
	future (27)
	fuzzy (1)
	GA (2)
	gallons (1)
	gasoline (2)
	Gear (2)
	general (12)
	General's (12)
	generally (6)
	generate (1)
	generated (2)
	geo-textile (1)
	geologic (1)
	geologist (1)
	geology (1)
	GHD (1)
	give (4)
	glad (1)
	Global (1)
	good (7)
	goofy (1)
	gradient (1)
	grammarian (1)
	grammatical (1)
	great (2)
	greater (1)
	ground (1)
	groundwater (116)
	group (3)
	growing (1)
	guess (27)
	guessing (1)
	guidance (1)
	guide (1)
	guys (1)
	H-A-R-T (1)
	H10 (2)
	H11 (3)
	H7 (1)
	Hagstrom (2)
	half (9)
	halfway (1)
	handicap (1)
	handled (1)
	handling (3)
	handy (3)
	Hanover (1)
	happen (2)
	happened (5)
	happening (2)
	hard (1)
	Harold (1)
	Hart (89)
	hate (1)
	hazardous (7)
	head (5)
	health (3)
	hear (3)
	hearing (1)
	hesitating (1)
	hexavalent (5)
	hey (1)
	HF (3)
	hierarchy (1)
	high (5)
	higher (3)
	highlighting (1)
	highly (1)
	highway (1)
	Hill (2)
	historical (2)
	history (2)
	hold (2)
	hole (1)
	Holy (4)
	honestly (1)
	Hope (1)
	horizontal (2)
	Horry (3)
	hot (1)
	hour (2)
	human (2)
	hundreds (1)
	hurt (1)
	Huseby (1)
	hybrid (2)
	hydro (1)
	hydrogeologist (5)
	hydrogeologists (2)
	hydrogeology (1)
	idea (4)
	identical (1)
	identification (2)
	identified (6)
	identifier (1)
	identify (2)
	ignore (1)
	images (1)
	immediately (5)
	impact (25)
	impacted (7)
	impacts (7)
	impermeable (1)
	impermissible (2)
	impetus (1)
	implemented (4)
	implication (1)
	important (5)
	imposed (1)
	imprudence (1)
	inability (1)
	inaction (1)
	inadvertently (1)
	include (10)
	included (16)
	includes (1)
	including (6)
	increase (3)
	increased (9)
	incurred (13)
	incurring (1)
	Indiana (1)
	indicating (3)
	indication (3)
	individually (1)
	industrial (1)
	industries (1)
	inevitable (1)
	infiltration (1)
	inflation (9)
	influence (1)
	information (23)
	initial (5)
	initially (1)
	initials (1)
	initiated (2)
	innovations (1)
	insoluble (2)
	inspection (1)
	install (3)
	installation (2)
	installed (10)
	installing (1)
	instance (1)
	instances (3)
	instant (1)
	instructions (1)
	insurance (6)
	intake (2)
	intended (1)
	intention (2)
	interact (2)
	interacted (1)
	interchangeably (1)
	interest (2)
	interject (1)
	intermediate (1)
	interpretation (1)
	interview (1)
	intrusion (2)
	investigate (1)
	investigated (1)
	investigation (2)
	involved (3)
	involves (2)
	involving (1)
	iron (2)
	issuance (1)
	issue (16)
	issued (7)
	issues (30)
	item (1)
	January (3)
	joint (2)
	journal (1)
	Jr (1)
	judge (3)
	judging (1)
	June (4)
	jurisdiction (1)
	K-A-L-A-M-A (1)
	Kalama (1)
	Kent (2)
	kind (25)
	Kinder (3)
	Kiran (7)
	knew (5)
	knowledge (2)
	L.V. (2)
	labeled (1)
	lack (3)
	lagoon (27)
	lagoons (4)
	Lake (3)
	land (5)
	landfill (1)
	landfills (3)
	language (2)
	large (4)
	larger (1)
	Larry (2)
	Laserfiche (2)
	late (8)
	latest (1)
	law (3)
	lay (3)
	layer (1)
	lays (2)
	leaching (1)
	lead (1)
	lean (2)
	led (1)
	Lee (3)
	left (2)
	left-hand (2)
	legal (3)
	legislation (3)
	legislators (1)
	letter (22)
	letters (6)
	level (4)
	levels (4)
	liability (2)
	light (2)
	likelihood (2)
	limestone (1)
	limit (1)
	limited (1)
	lined (3)
	liner (15)
	lines (6)
	Lion (2)
	liquor (1)
	list (9)
	listed (1)
	Litigation (1)
	LLC (5)
	locate (1)
	locations (2)
	long (9)
	longer (1)
	looked (9)
	loose (2)
	loss (1)
	lot (12)
	low (3)
	lower (10)
	lump (3)
	lunch (3)
	made (13)
	magnitude (1)
	main (6)
	make (19)
	makes (3)
	making (1)
	managed (2)
	management (2)
	manager (1)
	manner (4)
	manufacturer (2)
	manufacturing (4)
	March (8)
	marked (3)
	Martin (2)
	marvelous (1)
	match (1)
	matched (1)
	materials (3)
	matter (12)
	matters (5)
	Mayo (1)
	MCO (1)
	meaning (3)
	means (6)
	meant (1)
	measure (1)
	measured (1)
	mechanics (4)
	mechanism (1)
	mechanisms (1)
	media (11)
	meet (2)
	Mehta (53)
	memo (1)
	memorandum (5)
	mention (1)
	mentioned (7)
	Meredith (5)
	met (2)
	metal (1)
	metals (12)
	method (19)
	methodology (27)
	methods (8)
	Michael (3)
	Michigan (4)
	microfiche (1)
	Micromatic (1)
	microphone (1)
	mid (12)
	middle (1)
	migrating (4)
	migration (3)
	mile (4)
	mind (1)
	mine (1)
	minimum (4)
	minus (1)
	minute (2)
	minutes (4)
	missing (1)
	mitigate (2)
	mitigated (1)
	mitigating (2)
	modification (1)
	modifications (1)
	moments (1)
	money (60)
	monitor (2)
	monitoring (33)
	month (1)
	months (2)
	Morgan (3)
	morning (3)
	mountain (1)
	move (2)
	moved (1)
	MSC (6)
	multiple (2)
	Myrtle (1)
	named (1)
	native (5)
	natural (14)
	naturally (2)
	nature (6)
	NCAC (1)
	nearby (2)
	necessarily (5)
	needed (10)
	Nelson (3)
	newspapers (1)
	No.'s (4)
	Nobrega (2)
	non-accelerated (1)
	non-compliance (7)
	non-compliant (3)
	non-excluded (3)
	non-hazardous (1)
	non-permitted (1)
	normal (3)
	North (26)
	northeast (1)
	Northern (1)
	notary (1)
	noted (2)
	notice (16)
	noticed (1)
	notices (2)
	NOV (1)
	NOVS (2)
	NPDES (8)
	nuclear (1)
	number (45)
	numbered (1)
	numbers (9)
	object (1)
	objection (14)
	obligation (1)
	obtain (1)
	obvious (1)
	occasion (9)
	Occidental (14)
	occur (1)
	occurred (4)
	occurring (3)
	office (13)
	offsite (7)
	Ohio (1)
	oil (4)
	older (1)
	ongoing (3)
	online (1)
	open (1)
	operates (1)
	operating (1)
	operational (2)
	operations (1)
	opined (1)
	opinion (5)
	opportunity (1)
	opposed (5)
	option (2)
	options (6)
	order (10)
	ordinary (1)
	ore (3)
	organized (1)
	original (8)
	outcomes (1)
	outfall (2)
	overfilled (2)
	override (2)
	oversight (3)
	overturned (1)
	owed (1)
	owned (3)
	owner (1)
	owners (2)
	oxide (1)
	P-F-A-S (1)
	p.m. (16)
	pages (4)
	paid (2)
	pandemic (1)
	papers (17)
	paragraph (13)
	parallels (1)
	paraphrasing (2)
	part (23)
	Partners (1)
	parts (1)
	party (2)
	passed (1)
	past (5)
	paths (1)
	pay (2)
	paying (1)
	payment (1)
	payments (1)
	pays (1)
	PDF (1)
	peer (4)
	pending (1)
	people (10)
	people's (1)
	percent (3)
	perfectly (1)
	perform (2)
	performed (4)
	performing (1)
	perimeter (1)
	period (18)
	periodically (1)
	periods (7)
	permanent (2)
	permeability (2)
	permit (9)
	permits (2)
	permitted (10)
	permittee (4)
	Perry (3)
	Person (1)
	petroleum (2)
	PFAS (3)
	ph (2)
	phase (3)
	phone (3)
	phrase (1)
	physical (1)
	pick (3)
	picked (2)
	pickle (1)
	Pillowtex (1)
	pipeline (7)
	place (10)
	placement (1)
	places (1)
	plaintiff (2)
	plaintiff's (3)
	plaintiffs (1)
	plan (29)
	planning (6)
	plans (9)
	plant (35)
	Plantation (4)
	plants (7)
	play (1)
	plenty (2)
	plug (2)
	plugging (1)
	plume (9)
	point (13)
	points (17)
	policy (27)
	pollution (1)
	polyethylene (1)
	pond (18)
	ponds (13)
	pops (1)
	portion (3)
	positive (1)
	possibly (2)
	potable (1)
	potential (13)
	potentially (14)
	power (3)
	practice (1)
	pre-cama (2)
	pre-ccr (1)
	pre-filed (9)
	pre-planning (1)
	preamble (1)
	precursor (1)
	predated (1)
	predates (1)
	predecessor (1)
	prepare (2)
	prepared (3)
	presence (4)
	present (15)
	presentation (1)
	presented (2)
	presume (1)
	presumed (1)
	pretty (7)
	prevent (1)
	preventing (1)
	previous (3)
	previously (11)
	Price (3)
	Prices (1)
	primarily (4)
	primary (3)
	printed (4)
	prior (18)
	probable (1)
	procedures (1)
	proceed (1)
	proceeding (2)
	process (22)
	processed (3)
	processes (3)
	processing (1)
	produce (2)
	produced (2)
	product (5)
	production (4)
	products (4)
	professional (1)
	program (12)
	programs (6)
	Progress (39)
	Progress' (6)
	project (2)
	prompts (1)
	promulgation (3)
	properly (6)
	properties (8)
	property (20)
	propose (2)
	proposed (10)
	proposition (1)
	protest (1)
	protocols (1)
	proven (1)
	provide (5)
	provided (4)
	provision (1)
	provisions (3)
	prudent (1)
	public (9)
	published (2)
	pull (5)
	pump (1)
	purpose (2)
	purposes (4)
	put (10)
	putting (2)
	qualified (6)
	quality (10)
	quantification (7)
	quantified (6)
	quantify (8)
	quantifying (1)
	quantity (1)
	quarries (2)
	quarter (1)
	question (41)
	questions (6)
	quick (1)
	quit (1)
	R-C-R-A (1)
	R-E-C (1)
	R.B. (1)
	radius (1)
	raised (1)
	raising (1)
	ran (1)
	range (1)
	rate (19)
	ratepayers (4)
	rates (1)
	Razorback (1)
	RCRA (2)
	reach (1)
	reached (2)
	read (9)
	reading (4)
	reads (1)
	ready (3)
	real (1)
	reapplication (1)
	reason (9)
	reasonable (4)
	reasons (1)
	REC (4)
	recall (28)
	recalling (1)
	recaps (2)
	receive (3)
	received (5)
	receives (1)
	recently (2)
	receptor (3)
	receptors (1)
	recess (5)
	recollection (9)
	recommend (5)
	recommendation (1)
	recommendations (1)
	recommended (3)
	recommends (2)
	reconvert (1)
	record (17)
	recover (9)
	recoverable (2)
	recovered (3)
	recovery (5)
	recycling (1)
	reduce (7)
	reduced (1)
	reducing (1)
	reduction (5)
	reductions (1)
	refer (4)
	reference (9)
	referenced (4)
	referred (1)
	referring (4)
	reflected (1)
	reflects (1)
	regard (11)
	Registered (1)
	regulated (13)
	regulates (1)
	regulation (1)
	regulations (3)
	regulator (3)
	regulators (1)
	regulatory (10)
	relate (1)
	related (10)
	relates (2)
	relative (1)
	Relativity (2)
	release (8)
	released (1)
	releases (2)
	relevant (1)
	rely (2)
	relying (1)
	remedial (1)
	remediate (2)
	remediation (20)
	remember (13)
	removal (10)
	removed (1)
	removing (2)
	render (2)
	renew (3)
	renewal (4)
	renewed (1)
	repeat (4)
	report (9)
	reporter (24)
	reporting (1)
	reports (3)
	repositories (1)
	repository (2)
	represented (2)
	representing (1)
	represents (1)
	request (3)
	requested (4)
	requesting (1)
	require (11)
	required (8)
	requirement (10)
	requirements (20)
	requires (1)
	requiring (2)
	requisite (1)
	rescinded (1)
	reserved (1)
	residence (2)
	residences (1)
	residential (1)
	residual (6)
	resources (4)
	respect (24)
	responded (2)
	responding (1)
	response (7)
	responsibility (2)
	responsible (1)
	rest (2)
	result (10)
	resulted (1)
	results (3)
	retail (1)
	retained (3)
	retired (2)
	retrieve (1)
	retrofit (5)
	retrofitted (1)
	reuse (1)
	review (10)
	reviewed (16)
	revised (11)
	risk (1)
	risks (1)
	river (24)
	Robin (2)
	Robinson (7)
	Rockingham (2)
	role (1)
	rollout (2)
	room (3)
	roughly (3)
	rounded (3)
	rounding (1)
	Rowan (1)
	Roxboro (6)
	rubric (1)
	Ruffin (1)
	Rufin (1)
	rule (11)
	rules (47)
	run (1)
	S-U-L-L-I-N-S (1)
	saddle (1)
	safety (1)
	salts (1)
	sample (1)
	sampled (2)
	samples (2)
	save (1)
	schemes (1)
	screen (1)
	scroll (5)
	seat (1)
	secretary (2)
	section (2)
	seek (3)
	seeking (1)
	seeks (3)
	send (1)
	sense (10)
	sentence (3)
	separately (1)
	September (2)
	series (3)
	service (6)
	services (1)
	set (2)
	settled (1)
	Shannon (3)
	sheet (1)
	Sheila (2)
	Shepherd (3)
	Shepherds (2)
	shift (1)
	short (3)
	shortly (1)
	show (6)
	shown (1)
	Si (1)
	side (6)
	signature (1)
	significant (12)
	similar (9)
	simplified (2)
	simply (4)
	single (3)
	sir (1)
	site (7)
	siting (1)
	sitting (3)
	situated (1)
	situation (4)
	situations (2)
	skim (1)
	skip (2)
	skipping (2)
	slow (4)
	sludge (1)
	sluiced (1)
	small (1)
	smart (1)
	Smith (3)
	Smith's (1)
	sodium (1)
	soil (7)
	sole (1)
	solely (1)
	solids (7)
	soluble (2)
	solve (1)
	solvent (3)
	sooner (8)
	sort (4)
	sought (2)
	sound (1)
	sounds (2)
	source (18)
	sources (8)
	South (11)
	southeast (1)
	southeastern (1)
	speakers (1)
	spec (1)
	Specialty (1)
	specific (24)
	specifically (25)
	specifications (1)
	specifics (1)
	spelled (1)
	spend (1)
	spends (1)
	spent (1)
	spill (25)
	spilled (1)
	spoken (1)
	spotty (1)
	spreadsheet (9)
	standard (25)
	standards (14)
	standpoint (1)
	stands (1)
	Starkey (1)
	start (11)
	started (30)
	starting (13)
	starts (1)
	state (8)
	statement (2)
	states (3)
	station (1)
	stations (1)
	statistical (1)
	statute (1)
	statutory (1)
	stellar (1)
	step (15)
	steps (5)
	Steve (3)
	Steven (4)
	Stokes (3)
	stop (3)
	stoppage (1)
	stopped (1)
	storm (4)
	straight (2)
	strange (1)
	streams (5)
	stretching (2)
	stuck (1)
	study (1)
	subject (7)
	submission (2)
	submit (5)
	submitted (14)
	submitting (1)
	subsequent (1)
	substitute (1)
	subtract (1)
	subtracting (2)
	subtraction (3)
	successfully (1)
	sued (1)
	suffer (1)
	sufficient (3)
	sufficiently (1)
	suggested (2)
	suggestion (1)
	sulfate (1)
	Sullins (2)
	sum (3)
	Sunday (1)
	Superbowl (1)
	supplemental (14)
	supplied (3)
	supplies (3)
	supply (22)
	support (1)
	supports (3)
	supposed (8)
	supposition (1)
	surface (4)
	surveys (3)
	suspected (2)
	Sutton (34)
	swear (1)
	switched (3)
	sworn (1)
	system (8)
	systematic (1)
	tab (3)
	tables (1)
	takeover (1)
	taking (7)
	talk (2)
	talked (3)
	talking (28)
	tank (2)
	tanker (2)
	task (1)
	tasks (1)
	TDS (5)
	technologies (1)
	technology (1)
	ten (9)
	Teresa (1)
	term (7)
	terminal (1)
	terminate (1)
	terms (8)
	Terri (1)
	Terry (1)
	tested (3)
	testified (12)
	testify (4)
	testifying (2)
	testimony (96)
	testing (2)
	text (5)
	Textron (3)
	texts (2)
	thermal (7)
	thing (8)
	things (21)
	Thomas (1)
	thought (4)
	thousands (1)
	threshold (5)
	time (183)
	timeframe (1)
	timely (2)
	Timeout (1)
	times (5)
	title (2)
	titled (1)
	today (22)
	Today's (1)
	Tom (2)
	Tools (1)
	top (7)
	topographic (1)
	total (5)
	Town (2)
	Townsend (26)
	track (1)
	transcript (1)
	Transmontaigne (1)
	transport (2)
	treat (1)
	treatment (7)
	trial (15)
	triangle (1)
	trivalent (6)
	trouble (2)
	truck (1)
	true (3)
	trusion (1)
	turn (3)
	turning (2)
	TVA (9)
	Tva's (1)
	type (1)
	types (2)
	typical (1)
	typically (4)
	typing (1)
	U-M-I-C-O-R-E (1)
	U-S-W-A-G (2)
	ultimate (4)
	Umicore (1)
	unambiguous (1)
	unaware (1)
	uncertainty (15)
	unclear (1)
	underestimate (1)
	underestimates (2)
	undergoing (1)
	underlying (1)
	understaffed (1)
	understand (31)
	understanding (12)
	understood (2)
	unheard (1)
	unique (2)
	United (1)
	universe (1)
	unlined (4)
	unusual (2)
	unwilling (1)
	updated (1)
	upper (1)
	upside (1)
	upstate (2)
	Upton (2)
	USWAG (13)
	utilities (7)
	utility (4)
	utilize (1)
	v-a-p-o-r (1)
	valuation (1)
	valued (2)
	values (1)
	valuing (1)
	Vanadium (1)
	vapor (3)
	variance (1)
	version (1)
	versus (12)
	vertical (2)
	vicinity (2)
	Victor (2)
	video (1)
	videotape (1)
	view (1)
	violation (16)
	visual (1)
	voice (1)
	volumes (1)
	voluntary (4)
	wait (2)
	waited (1)
	walk (1)
	Walker (6)
	Walker's (1)
	Walkers (1)
	wanted (9)
	Washington (1)
	waste (13)
	wastewater (9)
	water (60)
	weather (1)
	Weatherspoon (4)
	week (6)
	weeks (1)
	wells (37)
	Western (3)
	wet (1)
	whichever (1)
	Whirlpool (2)
	window (1)
	withheld (2)
	wondered (3)
	wondering (1)
	Woody (3)
	word (2)
	words (4)
	work (41)
	worked (3)
	working (12)
	works (3)
	wrap (1)
	writing (1)
	wrong (8)
	Wylie (1)
	year (12)
	years (21)




