
Issue: Increased Coal Combustion Product Production Lead: Alan MadewellRob—Rey-nekis

Affected Sites: All coal burning sites

Description:
New CCP being produced
construction markets
On site storage space
any of our facilities,
ash ponds and landfills
not be allowed by new
vs double liner) and

Asheville: Status — minimal.
being beneficially reused
not needed until 2016.

Cape Fear: Status —
budgeted and currently
associated with dry fly

Lee: Status — minimal.
a-mom4414 by 20134.

Mayo: Status — minimal.
handling and hauling
selection efforts associated
scrubber wastewater.

Robinson: Status — significant.
interim restacking project
budgeted to develop

Roxboro: Status —
capacity. Development
single liner design.

(synthetic gypsum) as a result of FGD
(e.g., wallboard, concrete, and cement), the

is limited for both synthetic gypsum and coal
and therefore our operations could negatively

are filling up and new facilities need to be
regulations and landfill permitting will likely

future requirements not settled. Groundwater

Majority of gypsum production under
in engineered/approved airport structural

units being placed in service. Due
demand for beneficial reuse of these products
ash. PEC and PEE do not have contingency
be impacted by the volatility of market demand.
constructed. Construction of new ash ponds
meet increased opposition.  Cost trade-offs

studies could impact technical design requirements.

contract and currently being sold. Ash production
fill project. Projections indicate additional
sooner. No current candidate nnonofill

remaining life for CF ash pond. A dike
24 months to the life of CE's ash pond.

currently on hold.  Planned GW study could

to natural gas CT/CCdry fly ash handling

to the downturn in
has declined.

storage built into
PEC and PEE

will most likely
of design (single

is currently
ash storage space

site.

extension project is
Engineering work
impact.

Active GW impact study

severe. Current estimates
being evaluated.

ash conversion and

The current plan for
All- apital--assodatecl-with--t-iii-s--plan-is-budgeted-te--startin--201-0-..

Conversion of
will commence mid-2009

with Mayo's nnonofill
DFA/DBA should ameliorate

Current estimates
is planned for

and construct a monofill

moderate. Gypsum production
of next landfill phase

Current estimates
the life of Sutton's

on hold. Active GW

could drive DFA/DBA

indicate 24 months
This could add an additional
construction of a nnonofill

Lee involves conversion

Mayo's ash system to accommodate
and the ash will be

are underway.
risk from planned

indicate approximately
2010 extending the life

by mid-2013. Planned

and construction of
impact.

complete. Dry ash
in capital plan. Site

Planned

100%
transported to Roxboro's
Engineering efforts
GW study,

24 months remaining
of Robinson's ash
GW study could impact.

GW study could

dry handling is almost
landfill. DBA also

will begin mid-2009.  Possible

life for Robinson's
pond until mid-2013.

synergy with 

ash pond. An
Capital funds are

landfill is nearing
toget a_pproval for

A dike extension is
fly ash conversions

Weatherspoon's ash

remaining capacity.
Additionally, efforts
Gypsum production

on-line and coal
production are

Additional efforts

is exceeding
underway adding an

indicate approximately
ash pond through 2012.

study could impact.

sales. Storage pad is nearing capacity. Ash
estimated additional 5 year capacity.  Trying

18 to 24 months remaining capacity.
Additional efforts associated with dry

added an additional 3 years of capacity to

indicate approximately 20-36 months of
create additional available storage space.
a new on-site landfill are just beginning.
start ramping up as the second unit comes

two weeks. Efforts to sell the gypsum
about 50% of total full load production.

Sutton: Status — moderate.
planned for 2010 extending
and nnonfill construction

Weatherspoon: Status
pond. Planned GW study

— minimal. Ash sales
could impact.

efforts to date have

estimates for ash disposal
ash storage area to

development of
begin this year and
equate to approximately
there is interest in only

off-site storage options.

Crystal River: Status — significant. Current
Efforts are underway to optimize the current
to evaluate long term storage options including
resulting from installation of scrubbers will
sources change. Current storage capacities
underway however due to economic drivers
are in progress to evaluate and select alternative

Significance Analysis

Probability

Very Low Low Moderate High Very high

<10% 11-33% 34-65% 66-89% >89%

1 2 3 4 5

Explanation Whether gypsum or ash, all sites will need additional storage space at some time in the future.

Impact Minimal Moderate Significant Severe Critical

1 2 3 4 5
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Safety
Environmental

Reliability
Cost
Other

Asheville

Lee Roxboro Crystal River
Cape Fear

Mayo Sutton Robinson

Weatherspoon

Explanation

For all facilities with impact ratings above "Moderate" a solution will need to be determined and acted
upon this year. For Crystal River, this is likely a new on-site landfill. For Robinson, if we are not successful
marketing the ash production will likely need to accelerate the development/construction of landfill. For
Cape Fear, time is of the essence. We are nearing end of life for the currently operating ash pond and we
are running out of time to sufficiently develop a cost effective alternative.

Action Plan
Asheville — continue beneficial reuse of ash in airport structural fill project. Evaluate additional structural fill projects planned for
future airport projects. Continue to transport gypsum off-site to commercial end users.
Cape Fear — currently evaluating dike construction. Assess options for off-site disposal if necessary.
Lee — continue with current strategy of conversion to natural gas CT/CCof-a-sh--systenn4e-el-pf-an-€1-Ge o-f-man-efi1l
beginning in 20130.
Mayo — complete dry fly ash conversion. Continue with site selection and engineering efforts for on-site nnonofill.
Robinson — inner dike construction planned for 2010. Viable commercial outlets currently being evaluated.
Roxboro — complete next phase of on-site landfill. Identification of approved off-site disposal options for gypsum recently
completed.
Sutton — continue plan for interim capital project (dike extension) in 2010.
Weatherspoon - continue with sales to cement kilns.
Crystal River — plant personnel to evaluate options for optimizing ash storage area. FPO to evaluate options for on-site nnonofill
for ash/gypsum. FPO to continue marketing efforts for gypsum during interim period.

Communication & Collaboration Plan
• EHSS Top 5 Issues List: Brenda Brickhouse, monthly
• CCP Steering Committee: Barbara Coppola, monthly
• CCP Team Update: Rob Reynolds, monthly

Project Assurance Review
• Reviewed by:
• Date reviewed:
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EISENSTEIN MALANCHUK LLP

September 7, 2011

BY FEDERAL EXPRESS

Kenneth Ryan, Esq.
Wiley Rein LLP
1776 K Street, N.W.
Washington, D.C. 20006

!

[Re; Carolina Power & Light/AEGIS - ash pond issues

Dear Ken: \

Following up our recent meeting, l am writing to provide further information to explain
why we believe that the ash pond issues relating to Progress Energy are now ripe for resolution,
and specifically why action is going to be required in the near-term to remediate ash facilities.

!

First, let me emphasize that what led Progress Energy to renew discussions on the ash
ponds, and to provide an updated notice letter, was the increased, aggressive regulatory oversight
by the State of North Carolina. Regardless of when the EPA may act, or what other States may
do, North Carolina is taking aggressive action on coal ash facilities, commencing with the
boundary well monitoring that was required at the end of 2010. Tab 1 discusses how coal ash is
already regulated in North Carolina by NCDEHNR; bullet 4 explains why Progress has installed
monitoring wells in North Carolina. In turn, tab 2 describes the Corrective Action process if
there are exceedances at the compliance boundaries under the existing North Carolina
Administrative Code. While EPA CCR regulations might be more prescriptive about exactly
what has to be done, existing North Carolina regulations also raise the potential for the same
closure scheme. North Carolina is already actively commencing work on ash pond issues, and as
wc indicated at the meeting exceedances are already being detected at the relevant Progress
Energy ash ponds.

I

I
*

"

I
:

iIn addition, it should be noted that there is a very active network of non-governmental
organizations in North Carolina which is specifically pressing for remedial action on North
Carolina ash ponds. This, of itself, creates a significant driver that is even more pressing than the
lobbying on the federal side. Thus, for example, tab 3 provides a white paper of various
organizations detailing their perception of problems with coal ash regulation in North Carolina.
Tab 4 provides just a small sampling of a large number of articles and press releases that
recurrently appear in North Carolina, urging action on ash pond facilities in that State. In short,

1048 Potomac Street, NW Washington,DC 20007 www.em-law.comT;202.965.4700 F:202.965.1808
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Kenneth Ryan, Esq.
September 7, 2011
Page 2

there is a significant constituency pressing for action in North Carolina, regardless of what may
happen on the federal level.

:

At the same time, we do not minimize the risks of more rapid action by EPA. I realize
you are more skeptical of when EPA action will take place, However let us emphasize that, in
addition to the potential issuance of CCR regulations by EPA, there are other important
regulatory considerations that must be borne in mind, all pointing toward the demise of eoab
fired plants. In addition to the CCR rules under RCRA, there is rulemaking underway in the
Clean Air Act (CAA) and the Clean Water Act (CWA). Under the CAA there are two new
rules, the Clean Air Transport Rule (CATR) and the Hazardous Air Pollutant (HAP) Maximum
Achievable Control Technology (MACT), the HAP MACT. Under the CWA there will be
rulemaking for the cooling water intake structure requirements. Taken together, it is anticipated
that utilities will be driven to make decisions in the near future on the fate of their coal ash
facilities, and indeed Progress Energy has already announced the retirement of four of its coal
burning power plants. Tab 5 includes a couple of articles on why regulatory requirements are
accelerating coal plant retirements. Given the regulatory situation, the reality is that the wise
policy decision is to retire older plants. As these plants are retired, remediation obligations will,
of course, come to the fore.

;

Again, let me emphasize that we do not see the remediation that will be required at ash
ponds to be either minimal or far in the horizon. We are interested in discussing a potential
settlement of these liabilities at this time, in the interest of having some funding available to
assist in remediation efforts, and to wrap up these issues before a potential change in the
management at Progress Energy with the upcoming merger, However, to the extent our
positions are at odds, we are not interested in a de minimus settlement, as we anticipate that, with
the passage of time, the threat from these issues will continue to become more real, and indeed
more expensive.

I look forward to talking further after you have reviewed this letter and the attached
material.

Sincerely,

<
rSenstcin

Attachments

cc (w/o attachments):
Steven Antunes
Peter AIvey
Charles Madison
John Malanchuk

1 1 1 - AM *CONFIDENTIAL - Case No. 17-CVS-5594. AEGIS 009506
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EISENSTEIN MALANCHUK LLP

October 25, 2011

Steven Antunes, Esq .
Senior Litigation Counsel
AEGIS Insurance Services, Inc.
10 Exchange Place
Jersey City, Now Jersey 07302

Carolina Power & Light/AEGIS ~ ash pond settlement negotiationsRe

Dear Steven:

1 am writing in response to your September 29th letter, in which you assert you are
ending settlement negotiations over CP&L's ash pond claims. We want to make it clear
that we feel that this decision is in error, and that North Carolina law clearly supports the
conclusion that the looming remediation costs associated with the contamination from the
ash ponds will be recoverable under the AEGIS policies.

First, with respect to whether there has been an occurrence as defined by the
AEGIS policies, the costs being incurred by CP&L go beyond any requirements posed in
the permits for these ash ponds and, as such, cannot be construed as simply a normal part
of CP&L doing business in this area. To the contrary, the North Carolina regulators, and
potentially the Environmental Protection Agency (EPA) as well , as imposing substantial
new remediation obligations based on contamination due to ash disposal facilities. We
see this as no different than the obligations imposed under the Superfund laws, which at
one point were themselves considered “new” with regard to environmental issues faced
by utilities, including at manufactured gas plant sites.

Courts in North Carolina have not hesitated to impose coverage obligations for
remediation of routine business operations that result in contamination. Thus the North
Carolina courts have construed substantially similar policy language and found that the
contamination of soil and groundwater from waste disposal areas constitutes an
occurrence. In Waste Management of Carolines, Inc, v, Peerless Ins. Co., the owner of a
landfill sought indemnification from his insurer to cover the cost of responding to
groundwater contamination from a landfill that the owner routinely used to store
industrial waste materials during the policy period . 340 S. E.2d 374, 376 (N.C. 1986).
The North Carolina Supreme Court rejected the insurer’s argument that the

F: 202.965.1808 www.em-law.comT; 202.965.4700Washington,DC 200071048 Potomac Street, NW
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Steven Antunes, Esq.
October 25, 20 i 1
Page 2

contamination was not an “occurrence* * ( i .e. , an unexpected and unintended event)
because it resulted from the landfill owner routinely dumping waste into the landfill . Id.
at 380. The North Carolina Supreme Court held that, while dumping the waste may have
been a routine pan of the owner's business, the damage caused by that act was
unexpected and unintended and, therefore, constituted an occurrence. Id. at 380, 383; see
also Peerless Ins. Co. v. Strother, 765 F. Supp. 866, 870-71 (E.D. N.C. 1990)
(contamination from oil that leached from transformers was an occurrence).
Furthermore, whether the damage was expected or intended is based in North Carolina
upon the insured 's subjective expectations and intentions at the time of the occurrence,
and not what the insured arguably should have expected . McCoy v. Coker, 620 S, E. 2d
691.698 (N.C. Ct. App. 2005). We arc confident that CP&L neither expected nor
intended the contamination from the ash ponds at any time prior to or during the AEGIS
policy periods. As such, we feel the law is solidly in our favor that any contamination
from the ash ponds is an occurrence under the policies.

To the extent you are further suggesting that coverage would not exist in ( he
absence of a lawsuit being filed against CP&L, the North Carolina Supreme Court has
rejected this view, and held that the costs incurred in complying with a state agency's
remediation orders are ‘'damages'* to which coverage extends. CD. Spangler Constr. Co.
v. Indus. Crankshaft & Eng* g Co., Inc. , 388 S.E.2d 557, 565 (N.C. 1990); see also
Bond /Tec, Inc, v . Scottsdale Ins. Co., 622 S, E.2d 165, 168 ( N.C. Cl . App. 2005) ( holding
that the insured 's voluntary payments to the injured third party did not preclude coverage
under a general liability policy).

Exceedances of State guidelines are now being found in the boundary monitoring
wells at ash pond facilities; further State orders on remediation, stemming directly from
such contamination and not simply due to the business of operating a coal- fired power
plant, thus seem inevitable. CP&L will face state-mandated remediation orders regarding
its ash ponds and will incur the related costs. That conclusion is all the more likely given
EPA 's recent attention to coal combustion residue and the pressure from non-
governmental organizations regarding ash ponds.

CP& L asks that you reconsider your position in light of ( he above. Please feel
free to contact us for further discussion of how this can be accomplished .

Sincerely.

Kenneth E. Ryan, Esq.cc:

AEGIS 010429CONFIDENTIAL - Case No. 17-CVS-5594.



Gatorian, Michael

From: Ryan, Kenneth
Monday, August 22, 2011 10:44 AIV1
'Antunes Steven'
Minix, Joshua
FW: CPL

Sent:
To:
Cc:
Subject:
Attachments: Document.pdf

r .§t.eyen:

Atty-Client Communication/Work Product
Ken

From: Peter Alvey [mailto:palvey@rouxinc.com]
Sent: Monday, August 22, 2011 8:22 AM
To: Ryan, Kenneth
Subject: FW: CPL

‘ i m •»»•—•— i

Atty-Client Communication/Work Product

Pete

From: Malanchuk, John [mailto:jmalanchuk@em-law.com]
Sent: Thursday, August 18, 2011 10:24 AM
To: Peter Alvey
Subject: FW: CPL

Peter -

Here is the answer from Progress. With this I am happy to give you my assurance that nothing eise
exists re closure plans for the ash ponds,

Redacted
Good luck.

John

8 /22/2011
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John L,Malanchuk PhD

Eisenstein Malanchuk LLP
1048 Potomac Street NW
Washington, DC 20007
202.965.4700
202.965.1808 Fax

The preceding e-mail message may contain information that is confidential, proprietary, orprivileged. It is intended for review only by the designated recipient(s). If you are not an intendedrecipient of this message, please notify the sender. Unauthorized use, dissemination, distribution,or reproduction of this message is prohibited and may be unlawful.

From: Toepfer, John [mailto:John.Toepfer@pgnmail.com]
Sent: Thursday, August 18, 2011 10:05 AM
To: Malanchuk, John
Cc: Kemp, Daniel; Madewell, Alan; Holt, Fred
Subject: RE: CPL

John - the Cape Fear Plant NPDES permit has been updated recently and will go into effect Sept. 1,
2011. You were sent the NPDES permit for Cape Fear which is valid through August 2011. Within the
permit that goes into effect September 1, 2011, there is a requirement for Ash Pond Closure. I attach
that one page with that language. No other PEC NPDES permit has this language. As of today
(08/18/11), PEC has not completed closure plans for any ash pond in the system. PEC is beginning the
process to develop a closure plan for the Weatherspoon Plant ash pond since the coal fired portion of
this plant is slated to cease operation in October 2011. Let me know of any questions, thanks

John R. Toepfer, P.E.
Senior Environmental Specialist
410 S. Wilmington Street/PEB4
Raleigh, NC 27601

919-546-7863 phone
VN: 770-7863
919-632-3714 cell
919-546-4409 fax

From: Malanchuk, John [mailto:jmalanchuk@em-law.com]
Sent: Friday, August 12, 2011 11:27 AM
To: Toepfer, John
Subject: FW: CPL

John-

Please see the email below. This is from the environmental consultant representing the insurance
company, AEGIS. Am I safe giving Peter my assurance per his request below? ( I assume he means no
other permits than the ones I sent him.)

8/22/2011
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Thanks,

John

John L. Malanchuk PhD

Eisenstein Malanchuk LLP
104-8 Potomac Street NW
Washington, DC 20007
202.965.4700
202.965.1808 Fax

The preceding e-mail message may contain information that is confidential, proprietary, or
privileged. ft is intended for review only by the designated recipient(s). If you are not an intended
recipient of this message, please notify the sender. Unauthorized use, dissemination, distribution,
or reproduction of this message is prohibited and may be unlawful.
From: Peter Alvey [mailto:palvey@rouxinc.com]
Sent: Friday, August 12, 2011 10:07 AM
To: Malanchuk, John
Subject: CPL

John,

I received the permits. As I am sure you discovered also, they don't say much about the operation or
closure of the ash ponds. At a minimum I will need an assertion by you or CPL that no permits for the
ponds exist and that no closure plans are available for the ponds.

Thanks,

Peter Alvey

*A*, <nlriAr * '***** A:**, ’** * jlf *>>r <f * **'<:* A' A*** ilr* ***A *r * 'ikr ** **•*•*•*•************ A ***** ****•* *****"** A *-** Ar fc

Peter Alvey, P.E.
Vice President
Roux Associates, Inc.
2000 Spring Road
Suite 420
Oak Brook, Illinois 60523
Telephone (630) 572-3300
Direct Dial (630) 468-1051
Fax (630) 572-8841

Email: palvey@rouxinc.com

Roux Associates, Inc.

http://www.rouxinc.com

8/22/201 1
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We solve our clients’ most challenging environmental problems.

NOTICE: This electronic communication, including any authorteeo attachments, contains information that may be legally privileged,protected, confidential and/or exempt from disclosure or certain types of use under applicable law. This information is for the sole use ofthe Intended recipients). If you are not the intended recipient(s) or the employee or agent responsible for delivery of this message to theintended recipients), you are hereby notified that any review, use, disclosure, copying, distribution or the taking of any action in reliance onthe contents of this e-maif or any attachments is strictly prohibited. You are further advised that review by an individual other than theintended recipicnt(s) shall not constitute a waiver of any attorney-client privilege which may apply to this communication, ff you havereceived this communication in error, please notify the sender immediately by return e-mall, permanently delete this e-mail and anyattachments from all computers on which they may be stored and destroy any print-outs of this email and any attachments.

Please consider the environment before printing this e-mail

8/22/2011
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Permit NC0003433

r A. 6. Intake Screen Backwash
e discharge of intake screen backwash is permitted without limitations or monitoring requirements.

tm A. 7, Biocide Condition
*W The p'ermittee shall riot use any .biocides except those approved-in conjunction with tire.permit application. Thef permittee shall notify the Director,in writing not feterthan ninety (90)- days priorto instituting use of any additionalbiocide used in cooling systems which may be toxic to aquatic life other than those previously reported to the Divisionof Water Quality. Such notification shall include completion of Biocide Worksheet Form 101 and a map locating thedischarge point and receiving stream. Completion of a Biocide Worksheet 1.01. is not necessary for the introduction, ofa new biocide into an outfall currently being tested for toxicity*

¥

A- 8- Domestic Wastewater Treatment Plant
The domestic wastewater treatment plant shall be properly operated and maintained to ensure treatment of sanitaryeffluent to secondary standards.

A;, 9, . Groundwater Monitoring Well Construction and SamplingThe permittee shall conduct groundwater monitoring to determine the compliance of this NPDES permitted .facilitywith the current groundwater Standards found under 15A NCAC 2L .0200. The monitoring shall be conducted inaccordance with the Sampling Plan approved by the Division.

A. 10. Section 316 (b) of CWA
The permittee shall comply with the Cooling Water Intake Structure Rule per 40 CFR 125.95.

A. 11. Structural Integrity Inspections of Ash Pond DamThe facility shall-meet the dark design and dam safety, requirements per 15A NCAC 2K.

A 32. Ash Pond Closure
The facility shallprepare an Ash Pond Closure Plan ,ill anticipation of the facility closure. This Plan shall besubmitted to the Division one year prior to the closure of thb facility.

A, 13, Fish Tissue Monitoring Near As^h Pond Discharge __The facility shall conduct fish tissue monitoring once during the permit termand submit the results with the NPDESpermit renewal application. The objective of the monitoring is to evaluate potential uptake of pollutants by fish tissuenear the Ash Pond discharge. The parameters analyzed in fish tissue shajl be arsenic, selenium, and mercury. Themonitoring shall be .conducted in accordance with the Sampling Plan approved by the Division.

AEGIS 010496CONFIDENTIAL - Case No. 17-CVS-5594.



Date Energy’s Position aa the Regulation
" Dukeof Surface Impoundments and Landfills

Used to Manage Coal Combustion Residues
Energy,

Duke Energy is committed to the continued management of its coal combustion residues
(CCR) in a manner that is protective of human health and the environment.
Duke Energy believes that the development of additional federal and state regulation of CCR management is
appropriate. Specifically, Duke Energy supports the regulation of CCR as a non-hazardous waste under a
Resource Conservation and Recovery Act (RCRA) Subtitle D program that can be implemented by the states.

Duke Energy also supports the development of structural integrity standards for surface impoundments. Duke
Energy is, however, adamantly opposed to the regulation of CCR as a RCRA Subtitle C hazardous waste.
That option is not legally authorized and would result in significant adverse consequences; including
devastating the CCR beneficial use market; imposing excessive and costly controls on power plant operations;
and creating a serious short-fall in disposal capacity. Furthermore, the incremental cost to the electric utility
industry from regulating CCR under Subtitle C, costs that would ultimately be paid by consumers, would be
significantly greater than the cost of a properly designed Subtitle D program, yet would provide no additional
protection to human health and the environment.

EPAA ffea! shoyfcl adhere to tee principles*

* Retain unchanged the ERA'S determination In 2000 that CCR do not warrant regulation as hazardous
waste.

* Employ performance based non-hazardous waste standards for landfills and surface impoundments
managing CCR.

* No mandatory phase out of wet handling of CCR or associated low volume wastewaters managed in
surface impoundments meeting applicable dam integrity and ground water performance standards.

A State groundwater performance standards should guide any corrective action for CRR landfills and
surface impoundments.

® Continue to support the beneficial use of CCR.

Jim foBovrinp m Duke Enmgv s recommended apomaeh to regulating CCR under RCRA Subtitle D per
comments to the EPA dated November 19, 2010.

The regulatory program would include a mechanism under which the states would administer the
performance based ground water standards and dam integrity standards.

All CCR landfills and surface impoundments would be required to obtain a permit from the state to insure
compliance with ground water protection standards, and dam integrity standards for surface
impoundments.

Ground water monitoring wells would be required at all existing CCR landfills and surface impoundments
to determine compliance with applicable state ground water performance standards. Any unit not in
compliance would be required to take appropriate steps to come into compliance or to implement a
closure plan, under a schedule determined by the state permitting authority.

The horizontal expansion of existing CCR units or the construction of new CCR units would be required to
use composite liner systems or an equivalent alternative systems approved by the state.

All active CCR surface impoundments would be required to comply with dam integrity standards modeled
after Mine Safety and Health Administration standards with appropriate adjustments, or be closed.

Owners of CCR landfills and surface impoundments would be required to develop closure and post-
closure plans, allowing for in-place closure for all active and inactive surface impoundments. The closure
schedule would be established based on best engineering management practices.

Location restrictions would not apply to existing CCR surface impoundments and landfills.

Where performance criteria standards are satisfied, legitimate beneficial use of CCR should be allowed in
encapsulated applications, and in unencapsulated applications that include gypsum use in agricultural
applications and coal ash use in engineered structural fills such as road sub base and embankments.

Duke Energy
526 South Church Street.
Charlotte, NC 28202
800-521-2232
www.duke-energy,com

3/11
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Docket No. E-7, Sub 1146

Ash Basin Closure Strategy

Recently the Company has retired designated fossil units in NC while their associated ash basins
continue to remain active for a period. In some cases, waste streams other than ash (e.g., coal pile run-
off, drains, etc. ) will need to continue to be transported to the ash basins for treatment until those plant
support systems can be decommissioned fully. Currently federal regulator/ programs do not specifically
address the decommissioning and closure of ash basins; however, state regulations provide some
options for closure framework. The company is working closely with NCDENR to define a closure
process that provides a framework for certainty in the absence of specific federal regulatory
requirements.

tt is important for the corporation to move forward with ash basin closures under the process to be
submitted to NCDENR, to minimize environmental risks and costs (mostly O&M) associated with
maintainihg ash basins for an extended period until federal rulemakings are complete and final. Other
timing considerations include:

1. Ash basin closures can take years to complete so beginning the process is important.
2. While a final federal coal combustion residuals (CCR) rule is not expected before 2014, and lack

of a federal ruling introduces an element of uncertainty, state requirements exist now. There is
reasonable belief with internal company experts that any federal rule would be based on
Subtitle D requirements to be implemented by the states.

3. Until the ash basin is dewatered, the NPDES permit must be maintained, or possibly renewed in
certain cases, thus opening the renewal process to regulatory and greater public scrutiny
(including public comments supporting clean closure). O&M Costs would continue to
accumulate especially while the permit is active.

4. Dewatering the ash basins in accordance with the NPDES permit will over a relatively brief time
reduce and/or eliminate seepage which the company is currently addressing.

5. Shaping and capping the ash basins soon after dewatering will help address possible dusting
issues. Other dusting measures during dewatering will be needed.

6. Capping the basins soon will help begin the process of natural attenuation or other means to
reduce constituents in groundwater. Constituent levels monitored in groundwater wells can
take many years to observe substantial reductions.

7. Ash basin closure has recently seen increased attention and scrutiny and that scrutiny can only
be expected to increase while the ash basins have no approved closure plan and reasonable
efforts to close them are not underway.

To address these concerns representatives from Environmental, Strategic Engineering, and Plant
Demolition conducted a Value Stream Analysis in 2012 to develop a standard process for ash basin

closure option evaluation and decision-making, including factors such as timing, technologies,
environmental and geotechnical considerations, risks, resources, and costs. The team developed a
combined company ash basin closure process, which was analyzed using the Weatherspoon site. The
team then completed a Kepner-Tregoe problem solving/decision analysis to determine the best closure
design options for the Weatherspoon ash basin closure using site scoping information already collected.
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While the site conditions supported a simple soil cover in earlier analysis, the K-T analysis considered
other factors including environmental protection, long-term maintenance costs, public perception and
risk minimization, and concluded that an HOPE geo-synthetic cap system would be the best solution for
Weatherspoon ash basin closure.

The recommended strategy is to dewater, cap the Weatherspoon ash basin, and monitor. The ash basin
strategy does not address lay-of land ash disposal areas such as landfills and possibly other historic ash
placements. An engineering design is currently being performed for ash basin closure at Weatherspoan
based on the recommended strategy. The conceptual design was utilized to further define scope, cost,
and schedule of ash basin closures. This design will be submitted to NCDENR in May 2013, expecting
final approval in July 2013.

Once NCOENR approval is received, the team recommends closure of the Weatherspoon ash basin for
the following reasons.

1. This closure strategy process and NCDENR approval will establish precedent with the state on
the method for future ash basin closure.

2. The Weatherspoon ash basin is one of the simplest and smallest basins on the system. Cost for
closure is estimated to be approximately $18 - $34 million. It will provide a useful test case for

lessons learned that can be applied to future closures,

3. Defining future costs for closure is critical to estimating liabilities for corporate reporting,
4. While the federal Coal Combustion Residual (CCR) rule has not yet been finalized, EPA's current

thinking, based on recent agency comments, is that regulation of CCR disposal under RCRA
Subtitle D may be "adequate".

5. It is anticipated that final CCR regulations requiring ash basin closure will be finalized no earlier

than 2014. Assuming a Subtitle D rule contemplated by federal legislative efforts, state
rulemaking will be initiated to create the framework for state implementation of the federal

program. Duke Energy's retired plants in the Carolinas have at least 20 ash basins that will need

to be closed. It is important that the corporation be proactive in developing the expertise in

closure methods and have the qualified contractors on board to help meet this challenge.

6. The Plant Demolition and Retirement team includes individuals who are capable of performing
the work utilizing trained fuel handling operators and existing equipment for basin grading. The
project will be supplemented with engineering, QA and liner/specialty contractors. Future ash

basin closures will be managed similarly to Weatherspoon. However, grading services may be
contracted depending on in-house resource availability.

Current activities include budget development with Strategic Engineering and Cape Fear, Dan River,
Lee (NC), and Buck ash basins site characterization studies.
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Appendices

O&M Cost Reduction:

Anticipated ongoing O&M work for retired facilities include:

1. Inspections

2. Dike maintenance (Mowing slopes, brush cutting, toe ditch and interior slope maintenance)
3. Fugitive dust mitigation
4. Repairs as needed (reseeding, runoff, animal burrow)

Anticipated cost per site is $50K-$150k

Su ort for the Process of natural attenuation caused b ca in :

Attached are selected pages from the most recent groundwater monitoring report conducted by
Blackrock Engineers for the Roxboro landfill. Note highlighted discussion from a couple of sections of
the report regarding the downward trend In contaminant concentrations and the fart that the lined
landfill is partially intended to minimize recharge and thus allow for concentration reduction to occur
which is happening. Following the text is a series of graphs that support the generally downward
concentration trend.

B33S'.
1-^'

Roxboro Landfill
Groundwater Data Tr

Ca ital cost bases:

The range provided for closure is based on $18 million closure estimate based on Belews Creek ash land
fill closure and $34 million estimate from Strategic Engineering.
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1.0 Introduction

The purpose of this document is to outline the overall process and provide general guidance and
informatton conceming envlironBiental considerations in plmtning and implementation of closure
options for ash basins at Duke Energy plants. The scope of this document includes ash basins,
sometimes known as ash ponds or ash surface impoimdmenls, and ash storage areas, or ash fills
OF stacks, associated with the ash basin.

Permitted landfills and peiroitted structural fills are not included in the scope ofdiis document

Before initiating a closure project for an ash basin or ash storage area, die appFOpriate corporate
Environmental Sen'ices personnel should be engaged to ensure that die appropriate procedures
are incorporated and the neces$ary permits are obtained.

The overall goats of the closure option selection process are to:
. Provide long-term environmentai protection of human health and die enviFonment by

reducing or eliminating potential risk of release of constituents from ash
. Minimize mfiltration of precipitation into the closed ash b9$itt or ash storage atea to

minunize generation of feachate by promotmg surface drainage and maximizing runofT
. Minimize long-term maintenance costs for the closed area
. Perform closure acSivitiss in a safe manner and in confonnance with Duke Energy's

safety/envirofimenta) procedures, related company guidance documents and all applicable
permits.

This document was developed to outline the overall process involved in the planning and
implementation of closure options with s focus on the environmental aspects and is not intended
to be a detailed manual encompassing all ̂ pects of closure. This does not provide specific
engineering guidance on complex geotechnical aspects of closure potentially associated with ash
basins and the associated fills, such as: stability issues associated excessive pore-w^ter pressures,
dewatering, settlement, static stability, seismic stabiiity, static and dytiamie liquefactioA, etc, In
addition, ft should be noted that the general guidaiwe and information in this document is
purposefully broad to encompass regulations in multiple states, but does not specifically
reference any particular state regulations.
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2.0 Closure Optioiis

The closure options may be prescribed by specific envir&nmenta! regulations in some
jurisdictions. Absent such prescriptive regulation, the selection of a closure option will be
influenced by factors such as regulations, type of ash facility (ash basin or ash storage area), site
conditions, existing etivironmental cotisiderations, risk tolerance, future land/property uses, or
business requirements.

These options, in general, will be Cl^n CLosure, Closure in Place, Hybrid Closure, and Closure
& Reuse. The selection of the closure option should be based on consideration oftfae feasibility,
the cost effectiveness, the desired long term protecliion offered, and the alternatives for closure
for the particular site.

When evaluating the closure options for an ash basin or an adjacent ssb storage area,
consideration should be given to utilizing material from or otherwise including the other ash
basins or ash storage areas at the site.

For example, basins or fills may serve as sources of fill material or witli the proper geotechnical
preparation these areas may be developed as foundations for ciurent or future beneficial uses.
There may be cost synergies achieved by performing the closure in coordination with the
proposed closure option, or otherwise using the other ash basin material.

Clean Closure - Clean Closure is defined as the removal of all ash from a basin (or adjacent ash
storage area). This option would also include the removal of any soil which may have been
impacted by the ash. Clean Closure may require meeting stote-specific numeric cleanup levels
for impacts to the soil from the ash. The renioved ash and contaminated soil may be viewed as
solid waste in most states and would require disposal in a parmitted (lined) landfill.

Closure in Place - Closure in Place for surface impoundments would be performed by
eliminating free liquid, consolidating or stabilizing the remaining ash and ash basin residues (by
dewatering or other means) to support the final ccrver, and installing an engineered cover system.

The purpose oftfie cover system would be to minimize infiltration ofpfec'ipitation tb-ough the
remaining ash, thereby, reducing the potential impacts to groundwater, Post-closure care would
involve monitoring and/or maintaining the integrity of the cover system for the indefinite future,
in addition to potential groundwater monitoring.

Closure in PSace for ash storage areas adjacent to or associated with ash basins would be
performed by removing vegetetion, grading the slopes to an acceptable grade, and iRstalting an
engineered cover system. Post-ctosure care would involve monitoring and/or maintaining the
integrity of the cover system for the indefinite future, in addhion to pot^itial groundwater
monitoring.

Hybrid Closure - Hybrid Closure is described as closure of selected area (ash basin or ash
storage area) by clean closure while other areas at the site are closed in place. Hybrid Closure
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might be considered in order to minimize the surface area of an engineered cover system or to
minimize the amount of borrow material from other sources. For example, a partially filled ash
basin might be closed in place utilizing material from the clem closure of another ash basin at
the site.

Closure <& Reuse - Closure & Reuse is described as closure of selected areas (impoundments,
fills) at a site and incorporating the design of a cunrent or futore site use into die ctosure. This
option might be considered at a site where removal of material is not required for closure and
where there is a benefit to retaining a feature or aspect of the site after an ash basin or ash storage
area is closed. For example, tfiere may be sites where it is desirable to construct a wastewater
pond for site use after closure of an ash basin. In some cases it may be possible to construct a
landfill over a closed ash basin, effectivety capping it and providing a disposal site for additional
CCR generated at the site. There may also be sites that have limited flat areas where it may be
desirable to utilize a dosed-in-piace ash basin or ash storage area for laydown area, after closure.

The specific closure option will depend on site specific factors, environmental chwacterization
of the facility to be closed, and post closure uses. The specific closure options for a site may
range ftom no action to a soil cover system to an ̂ igtneered cover system. A list of possible
options for cover systems is provided in Table 1.
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3.0 Potential Regulatory tssues/Requirements

Consideration ofaniumberoifregulatoty issucs/requircments is nwessary in detennining the

closure options for a particuliir site. These regulatory issues/requirements will vary based on
.many factor$ such as: the local or state Jurisdiction, the type of ash facility (ash basin or ash
storage area), site geology/hydrogeology, current and future site uses, etc.

Coal Combustion Rjesiduals -Proposed EPA Rule
In June 2010, the US Environmental Protection Agency (EPA) issued a proposed rule that
considers two possibte regulatory options for the management of coal eombystion residuals
(CCRs). The EPA definition ofcoai combustioti residuals includes fly ash, bottom ash, flue gas
desutfarizatbn (FGD) materials (including synthetic gypsum), and boiier slag. Both regulatory
options fall under the Rewuroe Conservation and Recovery Act (RCRA). Under the first option,
EPA would list these residuals as special vrasfes subject to regulation und&t Subtitle C ofRCRA
when destined for disposal in landfills or ̂ irfacejmpoundments. Under the second option, EPA
would regulate CCRs under Subtitle D ofRCRA as a non-hazardous waste.

The EPA has solicited public comments on the proposed rule and is developing a finat rule. It is
anticipated tjiat no final role will be issued in 2012. The effective dates for the rule will vary
from six months after the rule is finalized for *he Subtitle D option to one to two years after the
rule is finalized for the Subtitle C option.

Federal regulations for management of coal ash residuals are not welt defined at this time;
however, there is no reason to believe an engineered cover system designed to meet Subtitle D
requu-ements will not be considered adequate in the future. Therefore, while detailed modeling
may indicate that a Subtitle D cover system is not required this type of cover system will likely
be necessary in most cases. Therefor® in any preliminary planning and budgeting process, before
tfie detailed is perfwmsd, the Subtitle D cover system would be the most appropriate assumfrtioB.
As the process moves forward, this initiai assiimption will confinned or refuted as the process in
Section 5.0 is performed.

A brief discussion on the Subtitle D cover system requirements is provided in Appendix I.

Otfier potential regulatory issues associated with ciosure are categorized below by the affected
media:

Water:
. Groundwater contonination - Existing groundwater exceedances at ash basin monitoring

wells or at ash storage areas/structural fill/unlined landfills may affect options considered
for closure.

* Federal Register: June 21, 2010, Volume 75, Number 118, Proposed Rules Page 35127-35264.
a Minimum technical requirements for closure of.̂ BW landfills (MSWLFs) regulated undCT RCRA Subtitle D are
contained im Title 40 of the Code of Federal Regulations, Section 258.60 (40 CFB. g25t. 60).

CONFIDENTIAL - PRODUCED PURSUANT
TO GRAND JURY SUBPOENA
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< National Pollutant Discharge Eluiiination System (NPDES) Permits - Closure options
may affect NPDES permite by: closing existing NPDES outfalls, permit modifications
due to changes in flow orparametei-s, relocation of outfalls, etc.

. WetIands/Stream Impacts - Site wetlands or streams may be impacted by closure due to
site construction activities or due to dewatering activities associated with ash basins.

. Dam safety - Potential issues related to dam safety may include: issues with existing
conditions of embankments (seepage, slope issues, etc.), issues associated wids previous
dam construction methods (embankments constructed on ash or unstable areas), issues
associated with closure options, etc. Also, dam safety requirements can be a driver for
certain design considerations (e.g. a Closure Plan might also address existing
embankment stability issues). Regulatory agencies overseeing dam safety may require
notification or approval of closure plans prior to initiation of construction activities
associated with closure.

. Watershed Regulations - Protected watershed regulations may prevent constructioa of
new landfills (or certoui other facilities) on or near a site.

. High yield aquiftrrs - State regulations may prohibit certain activh. ies/facilhies above
designated high yield aquifers.

» Anti-deg'adation water rules . Anti-degradatioa rules can be used by regulatw$ as a
catchat! to mandate (or prevenf) certain approaches to closure.

. Bevill Amendment Exemption for Co-managed Wastes ~EPA has determined that certain
low-voiume wa$tes that result ftom supporting processes that are ancillary to the
combustion and power generation processes are exempt from regulation under Subtitle C
ofRCRA if they are co-managed with high volume wastes that are excluded by the BevilJ
Amendment exemption. When ash is no longer sluiced to an ash basin, die Bevill
amendment exemption for co-manE^ement of these low volume wastes may be lost. For
example, a site may currentty be sluicing FGD wastewater to an ash basin. The
wastewater may contam constituents that would lose the Bevill amendment co-
management exemption if* the basin is closed.

. Steam Electric Effluent Guidelines - The limitations mandated by the pending effluent
guidelines .rule (final rulemaking expected in 2014) may affect certain options related to
discharges. It is likely Uiat this rulemaking will prohibit the sluicing offlyash, thereby
necessftating ash basin closure.

. Clean Water Act Section 40.1,404 - Dredge or fill activities associated with construction
of closure options require permitting under Clean Water Act Section 401/404.

. Stonnwater management - Ash basins have historicaily been Integral parts of the site
stonnwater management system (including discharges from plant sumps, coal piles, and
other plant sseas). Certain closure options may require re-routing or other treatment
options for tiiese discharges.

. Wastewater treatment - Temporary treatment processes may be necessary for .
teatmenVbandling of effluent fix>m ash bssin dewatering during the construction of the
closure option.

1 Section 300l(b)(3)(A)(i) ofResource Consen?afion and Recovery Act (RCRA) is tawwn as the Bevill Amendment
(exclusion or exemptioB). The BeviU Amendmetit excluded high volume waste (fly ash, liottom ash, boiler slag, and
flue gas emission eontrot wastes) from regulation ss hazardous waste under Subtitle C ofltCRA.
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. State Water ReguIations/Gutdance - State water regulations/guidance concerning the
closure of ash basins may prescribe designs for closure and may require
mvesttgation/eharacterization of material in the facility and the soil and groundwater at
the facility. These state regulations may also prescribe disposal requirements for material
associated with tihe ash basins.

Waste:
. State Solid Waste Regulations - State solid waste regulations/guidance concerning the

closure of ash storage areas may prescribe specific requirements for closure. These
regulations may require investigation/eharacterization of material in the facility, and the
soil and groundwater at the facility. These state regulations may alsoprescribedisposa!
requirements for material removed from the ash basins. There may be implications of
moving material from ash basins or ash storage areas for disposal (different piles of ash
may have veiy different regulatory ramifications depending on their source, storage
mediodology, and ukimate disposition).

. Cover System Requirements - Closure cover system design requirements for ash basins
and ash storage areas are generally not well-defined In the regulations; though some
states have developed guidance for closure. The current regulatory trend is towards
requiring a cover system siiniiarto Subtitle D requirements.

* Groundwater Monitoring Requirements - Long term monitoring of groundwater quality
will likely be required until the perforroanceofthe closure option can be verified,

Air:
. Fugitive dust -- Control of fugitive dusting during construction of the closure system wi II

be required.
. MQdificatioini to Air Permits during Construction- Construction activities (truck traffic,

mobile generators, etc. ) a^ociated with closure activities may reqidre modification to site
air permits.

. Title V Permits - Title V permits may requjre modification. For example, it may be
necessary to remove requirements for visible emissions notations.
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4.0 Planning Considerations - Development of Closure Plan

Development of a formal Closure Plan, incorporating input and review from the appropriate
internal and external entities, is essential to ensure the proper options are considered and that the
risks, schedule^ and cost implications are understood. In addition to providmg a formal process
for consideration and selection of a closure option, portions of the Closure Plan could be used for
the regulatory approval or notification process.

The Closure PSan should inchide the following:

Goals and Ob'ectives of Closure
Develop and state the overall goals and objectives of closure - the goals and objectives for
closure may be based on site specific issues such as decotnmissioning, conversion to dry ash
handling, OF changes in regulations.

Desian Scopina Phase
In order to identify site specific issues associated with ash basin closure the following diould
be included m the Design Scoping Phase:

Step 1 - Identify land uses for site - Identify current and future land uses at the site to ensure
consideration is given to these needs during the design phase. Current and fyture
laud uses would include power production areas, ash disposal and ofher disposal
areas, transmission tines and associated rights-of-way, laydown and storage areas,
parking areas, stormwater ponds, wetlands, streams, etc.

Step 2 - Identify local zoning regulations for site - Local zoning regulations may prohibit
development of landfills through zoning restrictions such as watershed designations,
or they may require special zoning processes, such as obtaining a Special Use
permit, or may contain other restrictive considerations. These local regulations
should be identified early in the process and reviewed for schedule impacts and to
identify possible use restrictions.

Step 3 . Identify type of facility to be closed -The Ciosure Plan should ideutify the type of
facility to be closed; ash basm, ash storage area.

Step 4 - Identify types and quantity of ash in the facility- Identification of the type of ash
(bottom ash, fly ash, a mix of both) and the quantity of ash in the facility. This may
require a cuirent bathymetric survey for ash basins. Determination of volumes for
ash storage areas may require a current topographic survey and obtaining
preconstruction topography oftheash storage area.

Step 5 - Identify potential operational impacts to operating power production or transmission
facilities at site and develop plans to address these potential impacts.

Examples of this type of potential impact are: impacts to ancillary waste streams
previously or currently routed to the basin, rerouting of discharges, rerouting of
stonnwater flows in^acted by re-grading, treatment and routii^ of discharge from
active dewatering system used to dewater ash during closwe, etc.
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Step 6 - Determine type of closure to be pursued Describe the type of closure (Clean
Closure, Ciosure in Place, Hybrid Ciosure, or Closure & Reuse) to be pursued.

Step 7 - Regulatory Review - Identify permits and notifications required for closure. This
includes pennits required for closure, regulatory required documents that would
need to be revised, permit modifications, as well as rescinding some permits that
would be required for closure. Examples include: Stormwater Pennits, Spill
Prevention, Control and Countenneasure (SPCC) Plan, NPDES pennit. Dam Safety
notifications, and erosion and sediment control pennits.

Step 8 - Preliminary Geotechnicat and Hydrogeotogic investigation - The prelirnmary
geotechnical and hydrogeologic investigation would be used to obtain design
infonnation required to develop the preliminary ctoswe d<i$ign and preliminary cost
estimate. The scope ofworkTcquired would dqpend on the type of closure to be
pursued. Por example, if Clean Closure is required or selected, the scope of work
would be targeted to obtaining the infoimation required to support Clean Closure,
such as selecting the location of a disposal area, obtaining groundwater data and/ w
oth» infonnation to support dewatering, etc.

This mvestigation would require: review of existing dike iiispection reports and
design calculations, obtaining current site topographic map, collection of soil and
ash samples for ciassification and trating, review of site groundwater inonitoring
system and dike instriunentation to determine if additional wells or piezometers are
needed. This information would be used to detennine the method and schedule for

dewatering or stabiltzing ponded ash and to determine if additional investigations
arc required. A preliminary borrow study may be needed to identify potential
sources of soil.

Step 9 - Environmental Characterization and Seiectioa of Closure Option - This sfep uses
iriformation deveJoped in the PreliBiinffly Geotechnieal and Hydrogeologtc
InvestigatitMi, supplemented by an evaluation on existing groundwater and soil
quality data and testing to verify Ae adequacy of the closure option selected in
Step 6.

The scope of work required would depend on the type of closure to be pureued. For
example, if Clean Closure is required or selected, the scope ofworic would be
targeted to obtaining die information required to support Clean Closure, such as
evaluatioB of existing groundwater/soil quality to determining the extent of soil to be
removed, evaluation of the need for additional measures, etc.

i. Evaluate site hydrogeologic conditions

ii. Identify potential receptors and water suppiy wells/aquifers

iii. Evaluate existing groundwater/soil quality

iv. Perfonn ash/soii characterization

v. Select Closure Option and cover system (If Clean Closure was not selected
in Step 6)

8
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vi. Predict post closure groundwater conditions and quality ~ perform
groundwater modeling if required

vii. Verify adequacy of Closure Option selected

viii. Evaluate need for additional measures

A detailed description of the Environmental Characterization and Selection of
Closure Option is described in Section 5.0.

Develo Prelimiaa Closure Desi n 0 tious
The preliminary design options would be developed using the tnfonnation from the design
scoping phase. The preliminary design options should consider the geotechnical aspects of
closure potentially associated with ash basins and the associated fills such as, stability issues
associated excessive pore-water pressures, dewatering, settlement, static stability, seismic
stabitity, static and dynamic liquefaction, etc. The geotechnical aspects are outside of the
scope of this guidance but consideration of the extent and schedule of work associated with
these issues should be incorporated in this phase of the process.

For each proposed design option the following would be developed:
» Costs to implement closure
. Caste for long term monitoring and post closure care (inspections and niaintenance)
. Schedule considering site uses, regulatory requirements, drivers for closure (regulatory

drivers, budget drivere, end use drivers)
. Summary of benefits and risks associated with each closure option

Develo Final Closure Desi n

From the scoping phase and the list of preliminary closure options, a Final Closure Design is
selected. The Final Closure Design process would include the following:
. Development of Final Closure Design -The final closure design drawings and plans

ittduding final cover system design, stormwater controls, rerouting ofdischatges (if
required), erosion and sedimentation control, consideration ofgeotechnical aspects of the
closure option, etc.

. Health and safety plans

. Communication Plan -- The development of the communication plan should consider site
specific ri$k tolerance and public perception factors

. Internal coimnunications - develop communicattons plan for internal stakeholders

. External communicatiQns ~ develop communicationjs plan for neighbors and
external stakeholders (publk, mediia, etc.)

. Cotttingency Plans -develop contingency plans for addressing unanticipated issues with
contamination, dike issues, etc.

. Constryetion Monitoring Plans - develop plan to monitor progress of closure actions,
including inspections, maintecance, and monitoring

. Plans for long term monitoring and post closure care (inspections and maintenance)

This process is shown in Flow GhaM.
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S.O Environmental Characterization and Selection of Closure Option

This section describes perfonning the environmental characterization and the selection of the
closure option. The closure option term includes a range of cover options, including Clean
Closure, Closure in Place, Hybrid Closurc, arid Closure and Reuse, and possible additional
measures that may be employed separately or in conjunction with a cover system. These
additional measures could include dewatering, sot Edification, chemical stabiltz&tion, Jnstalling
grouhdwater flow control measures, or any requisite groundwater remediation efforts to address
large or small a:ale groundwater impacts.

In the absence of a specific cover system required by regulation, or in the absence ofseiecting
Clean Closure, the evaluation of the existing groundwater quaiity/soil quaHty and the
characterization of the ash/soil are used to determine if a cover system is required and the extent
and type of cover system.

As described in Section 4.0, iFClean Closure is required or is selected, the scope of work would
be targeted to obtaining infonnation required to support Clean Closure, such as evaluation of site
hydrogeologic conditions, evaluation ofexisfing groundwater/soiJ quality to determine the extent
of soil to be removed and to dsterm'tne if additional measures are needed, etc.

In the eBvironmental characterization process, data is gatiiered on environmental and
hydrogeologic conditions to supporta decision on the type of closure option selected.

The environmental chafacterization process will require the following:

. Development of Site Hydfogeplogtc Conceptual Model - The site hydrogeologic
conceptual model (SHCM) is an interpretation or working description of the
characteristics of the physical hydrogeologic system. The purpose in developing the site
hyA-ogeologic conceptual model is to understand and to adequately characterize the site
hydrogeoiogic system and to incorpordte this ir»fonnation into the planiimg and
evaluation process.

Both regional and site specific geologic, hydrogeologic, and hydraulre data are
incorporated into the development oftheSHCM. The following site specific mfonmation
would be mcluded:

o Evaluate Site Hdro eolo ic Conditions-The evaiuatioti of siitehydrogeotogic
conditions is required to effectively develop closure options. Ash basins may
present artificially elevated aquifer conditions while operating, but may
experience a decrease in groundwater elevations after sluicing operations end.
Even after active or passive dewatering to achieve stable material properties, with
ciosure options other than clean closure, site groundwater may continue to flow
through remaining ash providmg a continufflg source of leachate from ash to the
groundwater.

The first step will be to develop a desktop hydrogeologic study which wiUbe used
to detennine the location ofgroundwater monitoring weEls. The installation of

10
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additional groundwater monitoring wells and or piezometers may be required to
establish aquifer conditions, and for collection of information on aquifer hydraulic
properties (i.e., depth of soil or rock layers, porosity, and hydraulic conduetivily),

o Identtf Poteaitial Rece tors and Water Su 1 Welis/A uifers-The

identification of potential groundwater receptors and adjacent water supply
welfs/high value aquifers should be included m the site characterization and is a
factor in evaluating the closure options. Groundwater use by individual users, by
groups of individual users, or by commiinity wells can alter site groundwater
flow and may provide pathways for contaminant transport. The efFect of a
particular closure option, if any, to adjacent receptors or adjacent water supply
weDs/aquifers will depend on the local site conditions and the groun<}water
conditions.

. Evaluate Existin Groundwater/SoiI uali - Groundwater monitoring systems installed
for monitoring groundwater quality and comptiaitce during operations, if present, may
provide useful inf6fmation on the existing groundwater quality at the facility. However,
the existing wells may not provide adequate information on groundwater quality to
effectively develop closure options. Additional wetls or groundwater sampling may be
required.

In addition, soil samples need to be collected below the ̂ h/soii interface to determine if
there are impacts to site soils. These soil samples would be analyzed for total metals
concentrations to deterinine the extent and depth of soil potentially impacted by ash.

o Perfonn Ash/Soil CharMterization - Impacts to groundwater from ash vary based on a
number of factors including, type of coal, type of ash (fly or bottom), presence of
pyrites/mill rejects, pollution controls, leaching conditions, etc. The geochemistry of ash
and changes in factors such as pH, of both the ash and die leaching solution, can cause
changes in the timing and the concentrations of constituents leached from Ae ash.

The site characterization should include leaching tests perfbrmsd on material collected
from the facility to be closed and should be aceoinplished by performing SPLP4 or Other
approved leaching tests. Consideration should be given to performing sequential
leacffmg tests te underetand the variabiitty of leached constituents over time. Samples
collected for the leaching tests should be collected at both different depths in the facility
and over the extent of the facility. The results from these leaching tests should be
compared to the appropriate groundwater standards to detennine if additional evaluation
or groundwater modeling is required. Additional samples of ash should be collected and
analyzed for total metals concenteations.

The material in the ash basin or ash storage area must be evaluated to determine if gas
will be produced after closure. Although coal ash alone is not known to produce methane
(the typical landfill gas), orgmic debris and other material in an ash basin or ash storage
area may be capable of producing gas during decomposition. If an impermeable barrier

4 US EPA SW 846 Method 1312 Synthetic Precipitation Leaching Procedure (SPLP).

11
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is used in the final cover system, gas generation may'generate uplift pressures and
damage to the cover system unless the gas is quickly and efficiently removed through a
properly designed collection and venting system.

. Select losure 0 tion and Cover S stem If Clean Closure is not selected - In the
absence of a specific cover system required by regulation or if Clean Closure is hot
selected, an evaluation of the existing groundwater quality/soil quality and the
characterization of the ash/soil are perfonned to detemuoe if a cover system is required
and the extent and type of cover system. The performance of the cover system will be
evaluated by groundwater modeling.

. Predict Post Closure Groundwater Conditions and ualit ~ If a closure option other
than Clean Closure is selected, groundwater modelmg is required to detennine'the post
closure groundwater conditions (e.g. eievation, jHow rates, flow directions,
concentratiotis ofconstituctits of concern) and to evaluate the effect of potential closure
options on future groundwater quality. This modelmg should be performed by
consideration offutare site hydrogeologic conditions, including post ciosure
groundwatCT elevations and flow conditions, post ctosure infilfiration, and using
geochemical or leaching properties of the ash.

Infiltration models such as the Hydrologic Evaluation of Landfill Perfonnance5 (HELP)
model can be used to predict future iniiltration through the proposed closure system into
die ash. By extension, this modeling will also provide the quaiitity of leachate migrating
from the closed facility.

Analytical fate and ttansport models such as, MYGRT (EPRI), BIOSCREEN (US EPA),
andMULTIMED (US EPA) may be useful as toois in preliminary modeling. However,
due to the coinplexity of most sites and the variability in the site conditions, aquifer
properties and contaminant concentrations, the simplifying assumptions used in these
models may not adequately account for site and facility conditions. These models also
lack hydraulic modeling capabilities needed to provide prediction of post closBre
groundwater conditions (e.g. groundwater etevation, flow rates, and difection of flow).
These analytical models may be usefulat sites or locations at a particular site where
extensive data is not available, where site conditions are consistent with fee boundary
conditions used in the model, and where the constituent properties can be property
modeled.

s THE HYDROLOGIC EVALUATION OF LANDFILL PERFOfaMANCE (HELP) MODEL,
ENGWEERIHG DOCUMENTATION FOR yElGIO.V3.07, Environmental Laboratoiy, U.S. Amy Corps of
Engineers, Waterways Experiment Station, Vicksburg, MS.
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Numerical groundwater flow and contaminant transport models for, such as MODFLOW
and MT3D,6 are frequently used for groundwater quality modeling. These models have
the capability ofhandting temporal and spatial vanability in site condlitions and in
contaminant concentrations. The MQDFLOW model has extensive hydraulic modeling
capabilities and may be useful in prediction of post closure elevation, flow rates and
direction of How. The MT3D mode! is linked to tihe flow modeling performed by
MODFLOW and performs the contaminant fate and transport modeling. Sampling of site
soils and testing to determine the attenuation capacity of Ac site soil may be needed as
input to the MT3D model.

The use ofMODFLOW/MT3D models may be desirable since regulators may have
experience widi these models. Depending on site characteristics and data avaiiabiiity,
MODFLOW tnodels may be developed as three dimensional (3-D) or as two dimensional
(2-D) cross sections.

In addition to numerical models for grouadwater flow and contaminant transport, models
such as PHREEQC perfomi aqueous geochemical calculations such as speciation and
saturation-index calculations, batch reaction, and one dimensional (I-D) transport

. calculations. It is important to note that geochemicat reaction modeling requires
extensive experience and geochemical inputs. Additional considerations with the use of
this model arc: (1) PHREEQC was devetoped to be utilized m low ionic strength
conditions and die equations used may not correctly perform in higher ionic strength
conditions, and (2) a lack of consistency exists in the databases used to perform the
speciation calculations.8

. Verif Ade uac of Closure tion Selected - The results from the groundwater model
will be used to verify the adequacy of Ac Closure Option selected.

If the proposed closure option does not provide the required results, then a closure option
providmg more protection should be selected and the groundwater model analysis would
be re-run for verification.

( Modular Three-Dimenswnal Pinite-Dif&rence Groundwater Flow (MODFLOW), U.S. 6eotogic Survey.
MODFLOW can be used to develop one-dimensional to three-dimenffl'onai models, aunid is a eell-centered, finite-
difference model that can perform both steady-state and transienf simHteions using a variety ofboundgiy
conditions. Modular Three-Dimens.ional Transport (MT3D) model perfonns contaminant fate and trassport
modeling in cimjunetion with M(H>FLOW. The MT3D model was developed by S.S. Papadopafos & Associates,
Inc. for the United States Environmaital Protection Agency (EPA).
7 Parkhurst. D.L. and Appelo. C.A.J., 1999, User's fftide to PHREEQC (Version 2) - A computer program for
speciation, batcli'reaction, one-dimensional ttansport, and inverse geochemical liEdculafions: U.S. Geological Survey
Water-Resources Investigations Report 99-4259, 310 p.
a PwKhuist, D.L. and Appelo, C.A.J,, 1999, User's gtiide to PIIREEQC (Verston 2), Program Limnafiotis.
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. Evaluate Need for Additional Measures - Post closure groundwater flow through
material reniamlng in the ash basin or existing groundwater/soil contamination may
require additional measures or may require consideration of removal of material from the
basin and pursing Clean Ciosure.

The extent and types of measures required wouid depend on many factors such as the
contaminant, the extent ofcotitamirtation, the tocatioB and number of receptors, etc, A
discussion of these measures ts beyond the scope of this guidance but may include:
additional site characterization, risk assessment, monitored natural attenaatjon, batrier
systems includling cut-off walls instelled to prevent or redirect ypgradjent groundwater
flow from going tfirough the remaining material, pumping systems to control
groundwater levels, passive reactive wads, in-situ chemical treatment or stabilization, etc.

This process is shown in Flow Chart 2.
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Row Chart t - Developmeitt of CIosiire Plau

Begin Development of Closure Plan

Idcnti Goals and Ob'ectives of Closure

Design Scoping Phase

Step 1 - Idaitify land uses for site (current and fufaire land uses)
Step 2 - Identify local zoning regulations for site
Step 3 - Identify type of facility to be closed
Step 4 - Identify types and quantity of ash in the facility
Step 5 - Identify potential opemtionat impacts to operating power production or transmtssion

facilities at site and develop plans to address these potential impacts
Step 6 ~ Determine type of closure to be pursued - Clean Closure, Closure in Place, Hybrid

Closure, and Closure & Reuse

Step 7 - Pt^liminary Geotechnical and Hydrogeologic investigation
Step 8 - Environmentat Characterization said Selection of Closure Option (See Flow Chart 2)
Step 9 - Regulatory Review -- Identify permits and notifications for closure.

Develo Prelimina Closure Desi n 0 tioas

Development of Preliminaiy Closure Design Options
. Costs to implement closure option
. Schedule considering site uses, regulatory requirements, drivers for

closure (regulatory drivers, budget drivers, end use drivers)
. Summaiy of benefits and risks associated with each closure option

Dcvelo Final Closure Desi n
The Final Closure Design process would include the folloiwing:
. Development of Final Closure Desigu
. Health and safety plans
. Communication Plan

. Internal
< External

. Contingency Plans

Complete Closure Pten
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now Chart 2 ~ Enviroamental Chara^erization and Setectioa of Closure Optioa

Begin Ervironmental Characterization and Seteetiua
of Closure Option

Develop Site Hydrogwlogic Coaeeptuai Model
. Evaluate Site Uydrogeologic Conditions
. Identify Potential Receptors and Water

Supply WeIls/Aquifeis

Evaluate Existing Groundwater/Soil Quality

Perform Asb/Soil Gharacteriaiatron

Select Closure Option'

Predict Post Closure Gronndwater Conditions and Quality
by Groundyater Modelmg

Verify Adeijuaey of
Closure Option

No Clusure Option is not found to be
adequate-modify Closure

Option

Yes

Cover system is found to be adequate

Evaluate'Nced far Adjjitiuiial Measures

Complete Environmental Characterizatton and
Cover Syrtcm Selwdon Pr<»e<s<»

Closiae Optiott . tenn includes a range of cover options, mduding Clean Closure, Closure in Place, Hytaid Closure, and Ctosure
and Reuss, md possibte additional measwas laiat may be employed  paratety or in mnjunction wiA a cover system. See Section
5.0.
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Appendix I
Subtitle D Cover Systero Requirements
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Duke Energy
Revision 0, September 27, 2012

RCRA Subtitle D Cover System Requiremeate
In 2004 EPA published the EPA (Draft) Technical Guidance for RCRA/CERCLA Final Covers?
The document was developed as a tool for facility owners, engineers, and regutatore involved in
landfill design and pennitting. This guidance document provides an update to the previous U. S.
Environmental Protection Agency (EPA) guidance on this subject "Design and Construction of
RCRA/CERCLA Final Covers" (EPA, 1991a).

While the RCRA Subtitle D requirements are specifically for cover systems on landfills, the
concepts are directly applicable to cover systems designed to minimize infiltration at ash basins.
In general tiiese cover systems have an uppennost layer that is a vegetated soil cover layer.
Under that iayer is a drairuge layer that conveys infiltration to a drainage system. Beneath the
drainage layer is a barrier layer, typically a compacted clay imer (CCL) or geomembrane (GM)
made of high Or linear low density polyethylene (HPDE or LLDPE) material.
It is important to note the following:

. The permeability requirements are based on preventing the "bathtub" effect where a
cover system is designed with a permeability that is greater than the permeability of the
soil or liner system underlying the landfill. This condition would allow more water in
through the cover than could flow out through the liner and create a "bathtub" or
accumulation of water in the facility.

. These requiremente are minimum requirements for landfills and thicknesses of soil layer,
hydraulic capacity for the drainage layer, and penneability of the barrier layer should be
designed to meet site specific requirements for the facility being closed.

The text on the following pages, enclosed in the boxed area was taken from EPA (Dreft)
Technical Guidance for RCRA/CERCLA Final Covers. This text discusses cover requirements
for RCRA and CERCLA projects:

' EPA 540-R-04-007 OSWBR 9283.1-26 April 2004.
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Text in Box Taken From EPA (Draft) Techmcal Gwdamefor RCR4/CKRCLA Fmal Covers

Minimum teebitcai requirements for closure of MSW landfills (MSWLFs) regulated under
RCRA Subtitle D are contained in Title 40 of the Code of Federal Regulations, Section 258.60
(40 CFR §258.60). The regulation allows either a minimum criteria cover system or a
performance-based cover system design. The specific requirements of that regulation are as
follows:

"(a) Chvners or operators ofallMSWLI7 units must install a final cover system that is
designed to minimize infiltration and erosion. The final cover system must be desiyied
and constructed to:

(1) Have a permeability less than or equal to the permeability of any bottom liner
system or natural subsoils present, or apermetibility no y eater than 1 x IV cm/sec,
whichever is less, and

(2) Minimize infiltratton through the closed MSWLF by the use of an infiltration
layer that contains a minimum 18-incttes ofectt-then material, and
(3) Minimize erosion of the final cover by the use of an erosion layer that contains a
minimum 6-inches of earthen material that is capable of svstaimng native 'plant
growth.

(b) The Director of an approved Stats may approve an alternative final cover design
that includes:

(I) An infiltration layer that achieves an equivalent reduction in mfiltration as the
infiltration layer specified in paiwgraphs (a)(l) and (a)(2) of this section, and
(2) An erosion layer that provides equivalent protection from wind and water
erosion as the erosion layer specified in paragraph (a)(3) of this section. "

After the foregoing regulatioiiis were issued in October 1991, EPA clarified their intent with
respect to the iwrmeability requirement of the prescriptive ininimum criteria cover system in 40
CFR §258.60(a)(l). The Agency's clarification was contained in the Federal Register in June
IW2, at 57 FR 28628 (EPA, 1992b). Acconiing to this clarification, the cover system is required
to have a hydraulic conductivity less than or equal to that of any underlying liner system or
natural subsoUs. The purpose of this requirement is to prevent what the Agency calls the
"bathtub" effect, wherein percolation into the landfill exceeds leakage through the liner system,
causing the accumulatron of iiquid in the facjlity. The hydraulic conductivity must aiso he no
greater than 1 x 10'7 m/s.

The EPA (1992b) clarification to the minimum requirements for MSW landfill cover systems is
iillustrated in Figure 1-6 for: (i) imlined landfills constructed prior to the effective date of Subtitle
D regulations (Figure l"6(a)); (ii) landfills with a CCL (compacted clay liner) bstKS^ the
waste (Figure 1 -6(b)); and (iii) tandfilts undsrlain by a Subtitle D composite liner consisting of a
GM upper component and a CCL lower component (with the CCL having a imximum hydrautic
conductivity of 1 x 10'9 m/s) (Figure 1-6(<;)). While these mmimum requirements seem to

tv The definition otCCL as "clay conapaeted iiner" aided for ciwity.
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Text in Box Taken From EPA (Draft) Technical Guidance for RCRA/CERCLA Final Covers
(Continued)

indicate that less protective cover systems are allowed at landfills with less protective liner
systems, EPA believes that, all other factor being equal (e.g., comparable hydrogeologic settmg,
types of waste, etc.), more protective cover systems should be used atunlined landfills compared
to lined landfills to minimize the percolation of water though the cover systems and,
consequently, the formation ofleachateand niigration of such leachate from the units.

It should also be noted that the cover systems required by 40 CFR §258.60 regulations do not
represent "complete" designs in the sense that they are based on a permeabitity design criterion
only and do not address other design criteria. For example, the cover system shown in Figure l-
6(c) does not include a drainage layer above the GM barrier or an adequate thickness of cover
soil to allow sufficient water storage for heattfiy surface vegetation. As another example, none
of the designs presented in Figure 1-6 have an adequate thickness of soil protection above the
CCL component of the cover system to protect the CCL from freeze-tiiaw damage for sites
located in northern climates. As a final example, none of the designs addresses the important
matter of landfill gas transmission beneath the cover system.
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Figure Betow Taken From EPA (Draft) Technical Guidance for RCRA/CERCLA Fmal Covers

fffote: This re do^s not show desi level detast and omits the drainage layer aver the barrier layer)
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Ash Pond Closure VSA
October f7-October 19. 2012
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Weatherspoon Ash Pond Closure Draft Proposal
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Decision Factors

Effec^veness - protect human heaift and environmsnt
Meets regulatory requirements
Future regulatory risk and expected requirements
Polifica! risk-opportunMesAhreats
Public reiabons risk
Schedule-secondary factor (lower rank)
Coat-lnitiai, 0$M (cover system life, repairaMlity)
Impacts on OperaSons
Long-term business liabiiity - $ite contaminalion and remedialjon
Constructability - fogitive dusting, lancffill avaiiabity, cover materiai,
dewate~rfrig~""J '"g-""- -"-3' --..-..-.-y, -- ..,, ».,
Impact on neighbors or other stakeholders
Leachate treatment risks
Precedent
Future Use of tiie site
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C. Affinity Diagram - Ash Pond Closure (a slide
from the Ash Pond Closure Value Stream

Analysis presentation)
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D. Decommissioning Update - Environmental
Issues, dated January 22, 2013
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E. sh Basin Closure Strategy, undated

Duke USAO 01448357



Docket No. E-7, Sub 1146

Ash Basin Closure Strategy

Recently the Company has retired designated fossil units in NC while their associated ash basins
continue to remain active for a period. In some cases, waste streams other than ash (e.g., coal pile run-
off, drains, etc. ) will need to continue to be transported to the ash basins for treatment until those plant
support systems can be decommissioned fully. Currently federal regulator/ programs do not specifically
address the decommissioning and closure of ash basins; however, state regulations provide some
options for closure framework. The company is working closely with NCDENR to define a closure
process that provides a framework for certainty in the absence of specific federal regulatory
requirements.

tt is important for the corporation to move forward with ash basin closures under the process to be
submitted to NCDENR, to minimize environmental risks and costs (mostly O&M) associated with
maintainihg ash basins for an extended period until federal rulemakings are complete and final. Other
timing considerations include:

1. Ash basin closures can take years to complete so beginning the process is important.
2. While a final federal coal combustion residuals (CCR) rule is not expected before 2014, and lack

of a federal ruling introduces an element of uncertainty, state requirements exist now. There is
reasonable belief with internal company experts that any federal rule would be based on
Subtitle D requirements to be implemented by the states.

3. Until the ash basin is dewatered, the NPDES permit must be maintained, or possibly renewed in
certain cases, thus opening the renewal process to regulatory and greater public scrutiny
(including public comments supporting clean closure). O&M Costs would continue to
accumulate especially while the permit is active.

4. Dewatering the ash basins in accordance with the NPDES permit will over a relatively brief time
reduce and/or eliminate seepage which the company is currently addressing.

5. Shaping and capping the ash basins soon after dewatering will help address possible dusting
issues. Other dusting measures during dewatering will be needed.

6. Capping the basins soon will help begin the process of natural attenuation or other means to
reduce constituents in groundwater. Constituent levels monitored in groundwater wells can
take many years to observe substantial reductions.

7. Ash basin closure has recently seen increased attention and scrutiny and that scrutiny can only
be expected to increase while the ash basins have no approved closure plan and reasonable
efforts to close them are not underway.

To address these concerns representatives from Environmental, Strategic Engineering, and Plant
Demolition conducted a Value Stream Analysis in 2012 to develop a standard process for ash basin

closure option evaluation and decision-making, including factors such as timing, technologies,
environmental and geotechnical considerations, risks, resources, and costs. The team developed a
combined company ash basin closure process, which was analyzed using the Weatherspoon site. The
team then completed a Kepner-Tregoe problem solving/decision analysis to determine the best closure
design options for the Weatherspoon ash basin closure using site scoping information already collected.

Duke USAO 01448357



Docket No. E-7, Sub 1146

While the site conditions supported a simple soil cover in earlier analysis, the K-T analysis considered
other factors including environmental protection, long-term maintenance costs, public perception and
risk minimization, and concluded that an HOPE geo-synthetic cap system would be the best solution for
Weatherspoon ash basin closure.

The recommended strategy is to dewater, cap the Weatherspoon ash basin, and monitor. The ash basin
strategy does not address lay-of land ash disposal areas such as landfills and possibly other historic ash
placements. An engineering design is currently being performed for ash basin closure at Weatherspoan
based on the recommended strategy. The conceptual design was utilized to further define scope, cost,
and schedule of ash basin closures. This design will be submitted to NCDENR in May 2013, expecting
final approval in July 2013.

Once NCOENR approval is received, the team recommends closure of the Weatherspoon ash basin for
the following reasons.

1. This closure strategy process and NCDENR approval will establish precedent with the state on
the method for future ash basin closure.

2. The Weatherspoon ash basin is one of the simplest and smallest basins on the system. Cost for
closure is estimated to be approximately $18 - $34 million. It will provide a useful test case for

lessons learned that can be applied to future closures,

3. Defining future costs for closure is critical to estimating liabilities for corporate reporting,
4. While the federal Coal Combustion Residual (CCR) rule has not yet been finalized, EPA's current

thinking, based on recent agency comments, is that regulation of CCR disposal under RCRA
Subtitle D may be "adequate".

5. It is anticipated that final CCR regulations requiring ash basin closure will be finalized no earlier

than 2014. Assuming a Subtitle D rule contemplated by federal legislative efforts, state
rulemaking will be initiated to create the framework for state implementation of the federal

program. Duke Energy's retired plants in the Carolinas have at least 20 ash basins that will need

to be closed. It is important that the corporation be proactive in developing the expertise in

closure methods and have the qualified contractors on board to help meet this challenge.

6. The Plant Demolition and Retirement team includes individuals who are capable of performing
the work utilizing trained fuel handling operators and existing equipment for basin grading. The
project will be supplemented with engineering, QA and liner/specialty contractors. Future ash

basin closures will be managed similarly to Weatherspoon. However, grading services may be
contracted depending on in-house resource availability.

Current activities include budget development with Strategic Engineering and Cape Fear, Dan River,
Lee (NC), and Buck ash basins site characterization studies.
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Appendices

O&M Cost Reduction:

Anticipated ongoing O&M work for retired facilities include:

1. Inspections

2. Dike maintenance (Mowing slopes, brush cutting, toe ditch and interior slope maintenance)
3. Fugitive dust mitigation
4. Repairs as needed (reseeding, runoff, animal burrow)

Anticipated cost per site is $50K-$150k

Su ort for the Process of natural attenuation caused b ca in :

Attached are selected pages from the most recent groundwater monitoring report conducted by
Blackrock Engineers for the Roxboro landfill. Note highlighted discussion from a couple of sections of
the report regarding the downward trend In contaminant concentrations and the fart that the lined
landfill is partially intended to minimize recharge and thus allow for concentration reduction to occur
which is happening. Following the text is a series of graphs that support the generally downward
concentration trend.

B33S'.
1-^'

Roxboro Landfill
Groundwater Data Tr

Ca ital cost bases:

The range provided for closure is based on $18 million closure estimate based on Belews Creek ash land
fill closure and $34 million estimate from Strategic Engineering.
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F. Demolition and Plant Retirement presentation
given by Issa Zarzar, dated

February 16, 2013
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G. Slides from presentation to Regulatory
Policy and Operations Committee eting, dated

ay 1, 2013
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ash. They seek the eiiminatron of coal as a fuei source and to requtre
utilities to remove ash from exisfeg ponds and/or tine existing pGnds which'

would entail great expense on coal-fired power plants. As ft@y have seen^
Increased air regulations resuft: In'plant retiremsnts. they want to increase

; compjiaftce and push addttiona) plants into retirement

OuNe recelwd Notice ;of Intent letters: trom the Southsm En^ifonmental Law
Center. (SEtC) ̂ regarcdng their 'intertt to. inittate cittzenssyite QP -behatt of 'ffifw
cliCrtts like We Glyb and' ioca! rtverteeper orgsnizatsons fcr atteged ash
related seep$ and. discharges frore. the <tehevilte: and Rwer&end-coal plants in
North Carsiina.

in response to the notice letters, the NC Department of Environment and Natural
Resources initiated c%il enforcemertt action against  e AsheviHe.plartt; Tiie
Rivgy&ehd notice came; the AstievlJfe ietter. but v ,expect NCDENR
iQ'bring^ivsl erferceroent. cases'ft?r ^eFbend^ana'the remamtng, 12 Goat-tired

plarte in NC, We'wffl :be negotiating lemis of %consert decree, wnichwtft. liteiy
Bicjudea cNji pgniatty. and'a compliance sche'cfyte. 'aftd hope to have tfsat
compteted byl }ate:May.

The terms of the consent-decree should constj&ite "diiigent pros.ecution by the
state agfficyanct-defeattfte claims for eitizen's suit act?Qnsfci y'ttie:amironmentaf :;1.4
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Coal Ash.

1

." Rnvsront. iantei fj3  ftr<;-ate"i'3'*'ii:7ei si .{s yi enfor;e sitegea Ciean ', 's a;-;' A;?'

>iolafiXi8-groundA3*er. jischaroesa"jsnai <eec'~<'--E') i-r pond? dain$ !;..<. :e i
:nieni iette^ssiit reAshe'/ilteanc; Rivet'sna ?, 3r-s: Tv'." 3i 'JSante Cbo~. »-htm
gisa receted N0: \f>ws. NC has "*;.3'ed '"^-';. e'ii&rl .:'! .ti.-^ fi3tiipst A&ht., ii-s,

.Wcf'c'nirari'yffsBWOT^QOsoffjMteAi^Ti-. ^ : .. i. !trve->p --r. ,, =',^f'
tie .w'xinc wift ?'J^..to r;-30lv-»A«, hte-. ill? and inpe'ufly address c-h,.:>'plfl''ls a "".
<eiff"at;Tie. Revised'. orii>Ss'<3. ;r"'¥p-rrithnq'?'?3r. dis-n<-t'ysv, '' .j . 3'':"^c
-lu;''''nie. ^ed3=(p8C:4y> Fsna.yamcc''ic!:3ttce<ctej'|eor(d»J';. a 3: ,t "i

aa' ditute ailfgei!'prow-^uibn T'db3''si'ed!i;yTi
" .. ;'a-!nwni!e EFA r^< prop'. sp^ i rub th3' '. ':'. : -cqubte : d' -iT > .^

.:yard'.-us ,̂ aste or as n Tra.%(dous;. j'Aitr ;';d:''on-i'rr-s'r i rtt
i ter Hazard. ? js >yasta . sp's.gnaiicn v;ci;!d h. -i* r-. jse am K"pn?;> . '.e^ ut; 'ra-'J'p-ic.-

grave ope"3ltona1 requtremer's ll. '-'iny'b-->sijesit:!i!ies3ip . '"/r . :'3 -.-
laza'goui 'Jes gr 3<' -. - - f,na ,jle ,s, nai . vp^^ u"'l! 4)14 ur fii'e

* Congress ccp.i. inuea to wo k o \ey, ^av\c- . / v'ouia cr;;L'.'- 'hat i. sal .ash;;'. ;\:-~'
dee'npd8"3zard.;u;i-"-:<a hi---"v." .rosf .i, fur .'d»»a^ yj. ;.. b'
afe^'i-'fiw- >v< -
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^W ...
''fc-EKEiie.t

Section 316(b) Cooling Water intake Structure Rulemakmg

. Steam electric generating plants friat use water for coding (rajclear, coal, combined
cycle natural gas) have intake structures ftat pump the water from the lake or river
Into the plant.
These high capacity pumps create intake velocities that can impinge (trap) fish on
mtake screens ancf/or entrein (suck ttiem ioto the cooling p!p^) fish.

" Section 316(b) of the Clean Water Act is EPA's authority fo" plaa'ng requirements OR
both new and existing intake structures.

" EPA proposed a rule in April of 2011.
* Final wle is expected in June 2013, pursyant fo court order.
" EPA's proposal contains four diffsrent poterta ouicomes,
. Worst-case outoome, which we believe Is untikdy, would require installation of coolins

towers aid would likdy result in some additional unit redfements.
. At least 18 units across fte system are at riA
* The impact and outcome vrors't te known until )to final rule is issued ftis summer.
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North Carolina Work Plan for 2013 Environmental Issues

May 30, 2013 Update

State Regulatory Initiatives (NC DENR and EMC)
. Asheville, Riverbend DWQ complaint/SELC intervention - ongoing - working group includes

Legal, Environmental Services and Environmental Policy
. EMC appointments -^une - candidate resumes being developed in conjunction with NC <3<^tf- ̂ J^F)

Manufacturers Alliance, NC Chamber, Farm Bureau, and the NC League of Municipalities
. NPDES permit renewals - ongoing - Environmental Services and Environmental Policy
. Ash pond closure plans - June - draft has been submitted to DWQ, and it has been reviewed

and returned to Duke for final comments - Environmental Services and Environmental Policy
. Sierra Club 1-hourSO? modeling results, DAQevaluation-ongo/ng-Environmenfo/Seri/f'ces

and Environmental Policy have discussed next steps with DAQ. DAQ will undertake some
additional modeling and will consider Duke Energy comments and suggestions

. Air toxics revisions - end of August - Environmental Services and Energy Policy are providing
suggestions for statutory and regulatory language to the DAQ

. Startup, shutdown, malfunction rules - underway with completion several years out

. Variable operating scenarios under Title V permits-ongomg

. EMC representation - Energy Policy attends and participates as needed in every EMC meeting

State Legislative Agenda
. Demolition debris/inert debris - Legislation to allow manufacturing facilities, including electric

generating stations, to dispose of construction debris on-site has been signed by the Governor
with an effective date of July 1, 2013. Environmental Services, Legal, Government Affairs and
Environmental Policy worked cooperatively to achieve a positive outcome.

s Various drafts of legislative bills, and now the Senate version of the budget, include provisions
that would end the terms of the current members of the Environmental Management
Commission effective June 30, 2013. Duke Energy is working with other interested business
groups (see above) to offer a list of qualified candidates to the Governor and House and Senate
leaders for possible appointments. Under the new language, the Governor will make 9
appointments, with the House and Senate each making 3 appointments. Since the next
scheduled meeting of the Commission is July 8 and 9 , the process will proceed quickly.

» Compliance boundary clarification - This legislation would codify the long-standing practice of
DWQto establish compliance boundaries around waste disposal facilities. A positive outcome
would potentially terminate ongoing legal hearings related to groundwater compliance issues
around some of Duke Energy's ash ponds. Passed Senate and 1 reading in House.
Government Affairs, Legal, and Environmental Policy working with DENR to get a bill
approved in 2013 session.

. Revise NC groundwater standards - this legislation will conform the NC groundwater standards
with the federal Safe Drinking Water Act drinking water standards where such standards exist.
It will also require the EMC to use the most recent and most relative science in establishing
groundwater standards for constitutes for which no federal standard exists. 2014 Short Session

» Repeat the NC Environmental Policy Act of 1971 - The Act was adopted in 1971 but the
environmental statutes, rules and regulations in place today preclude the value of the Act
today, 2014 Short Session

Duke USAO 01448665
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North Carolina Work Plan for 2013 Environmental Issues

May 30, 2013 Update

. Provide uniformity in time allowed to appeal environmental permits - Under current law, a
permit holder has 30 days to appeal a permit decision. A third party has up to 60 days. Amend
the law to provide uniform appeal period for all parses. 2014 Short Session

. Eliminate unnecessary public notice of air permits - Align the notice requirements with federal
requirements. 2014 Short Session

Duke Internal Working Groups
. Water Steering Team - Torn/ Styre leads the team that includes staff from Government Affairs,

Public Affairs, Environmental Policy, Hydro Strategy, Environmental Services, Strategic
Engineering, and Legal

. Roxboro Wastewater Evaluation Team - Mark Mclntire leads the team that includes staff from
Roxboro Station, Environmental Services, Strategic Engineering, Major Projects, and
Environmental Policy

. Nuclear Groundwater Protection Initiative - Team includes Environmental Services and

Environmental Policy

. Bromide Steering Team - Alien Stowe leads the team that includes staff from Environmental
Services, Strategic Engineering, and Environmental Policy

. NPDES Peer Group-John Velte leads the team that includes staff from Environmental Service
and Environmental Policy

Duke External Working Groups
. NC Chamber Environmental Committee

. Board of Directors - The Nature Conservancy

. Board of Directors - Foundation for Soil and Water Conservation

. Board of Directors - Professional Engineers of North Carolina

. Water Resources Research Institute-Technical Advisory Committee

. Water Environment Association - Government Affairs Committee

. Ecological Flows Science Advisory Board

. Air Quality Outside Involvement Group

. Carolinas Air Pollution Control Association

Duke USAO 01448666



Docket No. E-7, Sub 1146

[. Environmental RevrewTalking Points for
August 27, 2013 presentation to Board of

Directors

Duke USAO 01448447



Docket No. E-7. Sub 1146

Board of Directors

August 27, 2013
Environmental Review Talking Points

Slide 2 - Coal ash pond issue progression

. Management of coal ash ponds has increasingly been in the news, in the court
room and on the regulatory agenda

. Scrutiny really increased after the TVA ash dike failure in December 2008

. Duke Energy has properly managed coal ash ponds for decades beginning
with our water discharge permits and ash dike inspection program, and
advancing to groundwater analyses, seepage reporting, and ash basin closure
planning

. Dyke Energy has 61 (4 inactive but not closed) unclosed ash ponds and a
combined 58 unclosed landfills and structural fills (23 active landfills, 4 active
structural fills, 31 inactive structural fills)

. Landfill is disposal while structural fill has a beneficial use (e.g., plant staging
area, parking lot, warehouse, etc.)

. Now, environmental groups have expanded their "war on coal" demanding
utilities close ponds and remove ash to landfills

Slides 3 and 4 - Coal ash pond risk management

. There are many risks associated with managing coal ash ponds including
compliance/legal, public and media scrutiny, and financial.

o Ash Dike Stability: inspections, repairs and addressing agency
recommendations

. Note: hazard rating of dike (e. g., High Hazard) has nothing to do
with condition of structure, only poterttial impacts to humans or
environment if there was a failure

o Groundwater: Programs that guide monitoring, review of results, and
actions for potential recepfors

o Reputation: Communications Plans
o Regulatory; legislative/regulatory advocacy to avoid an unfounded

and costly "hazardous waste" reclassifjcation
o Retired Facilities: closure plans and agency approval
o Operating Facilities: dry fly ash conversions, scrubber wastewater

treatment, andindentifying seeps to the state
. Proactive actions have included funding municipal drinking water and phased

closure of some ash ponds in Indiana (Gibson and Cayuga); also have an

Duke USAO 01448447
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Board of Directors

August 27, 2013
Environmental Review Talking Points

interceptor well at Beckjord (to route GW back to permitted discharge) - no
additional concerns over impacts to potential receptors at this time.

o (ndiana does not have a GW standard for boron but actions were

taken for Gibson and Cayuga based on the existence of downstream
receptors and elevated boron concentrations in residential drinking water
v^lls,

o The Beckjord interceptoir well was installed in the 1990s (and
continues to operate suocessfully) to prevent sulfate concentrations
(secondary non-health standards) from reaching adjacent public drinking
water w6tls.

Slide 5 - Highlighted issues

. Allegations: Seeps are unpermitted discharges and GW violations
p Seepage:

. Necessary for dam structural integrity

. Surface flow a collection of very small seeps

. Riverisend permitted ash basin discharge flow 500 times seepage
flow rate

o Groundwater Standards:

. Vary by state; set to protect drinking water

. Can include secondary (non health-based, such as odor or taste)
such as iron, manganese and pH and/or primary (health-based)
standards such as arsenic, chromium, selenium and thallium

Slide 6 - Seepage

. Routinely informed the state of seeps; identified in detail to state agencies
during recent water permit renewals

. Whether seeps are unpermitted discharges is a legal interpretation for the state
agency (basis for environmental group altegations)

Slide 7 - Exceedances of groundwater standards

. Duke Energy Projgram

Duke USAO 01448448



Docket No. E-7, Sub 1146

Board of Directors

August 27, 2013
Environmental Review Talking Points

o Monitoring conducted since 2007 or before
o Exceedances Of certain GW standards at all ash ponds.

o Most sites are for secondary standards; some sites include primary
standards

o A few sites hays possible receptors in the vicinity of the ponds
o Taken corrective action at three sites with receptors where there was a

potential impact to neighbors
o No indication of impacts at the few other receptor sites
o In NC, monitored concentrations of iron, manganese^nd pH

(secondary standards) may be all or mostly naturally occurring in
GW.

State Agency Response: generally requiring monitoring and assessment
o State response could increase if potential groundwater impacts to drinking

water supplies exist

Slide 8 - Asheville/Riverbend proposed consent decree - terms

. NCDENR initiated litigation against Asheville and Riverbend following N01
issued by Southern Environmental Law Center

o Consent decree would resolve state enforcement litigation
o $99K civil penalties ($60k Ashville, $39k Riverbend)
o Compliance schedule

. NCDENR initiated litigation against other 12 NC sites on August 16
o Consent decree could become model for resolving litigation
o Duke expressed concern to NCDENR over likelihood of series of

environmental group lawsuits over multiple years; NCDENR concurred
once Sutton N01 was filed by SELC and decided to take action to resolve
in comprehensive way

Slide 9 - Asheville/Riverbend proposed consent decree -projected costs

. ConseritDecree cost estimated $4 to 5 million for all NC sites

. Expect the majority of the expense to be capital

. Generally within the scope of EPA's potential rules; but timing accelerated

. Other NC Site Strategy: provide flexibility and Consent Decree serves as
model

Duke USAO 01448449
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Board of Directors

August 27, 2013
Environmental Review Tslking Points

Other State Strategy- revise the NPDES water permits to explicitly permit the
seeps

Slide 10 - Inventory of ash ponds and fills & closure costs

. Fleet Unclosed Inventory: 4,969 acres and 200 million tons ash
o Order of magnitude - about 50 Bank of America Stadiums for Duke ash

. Closure Costs:

o Moderate Case (non-hazardous, cap in place): $1,5 billion
o Strict Case (hazardous, clean closure): $11.5 billion (8x)
o Expect recovery of expense through decommissioning or general rate

increases; Ohio work may be non-recoverable

Slides 11 & 12 . Pending environmental regulations

* Summary of air, water and waste regulations discussed in SEC Reporting and
by Investor Relations

. Coal ash outcome most influenced by Coal Combustion Residuals rule and
Effluent Limitation Guidelines rule

Slide 13 - Total environmental 10-Year capital cost forecast

. Forecast from rules in slides 11 and 12

. Cost of new control equipment that may need to be installed on existing
power plants to comply with EPA regulations could total $5 billion to $6
billion, excluding AFUDC, over the next 10 years (Closure Active and Closure
Inactive lines on table)

. Closure and other Environmental expenses on sheet are based on current
understanding of final, proposed and likely rulemaking and are subject to
changes based on changing rules and future decisions to upgrade existing
facilities
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J. Plant Demolition and Retirement

Presentation for the Executive Governance

Committee, dated October 14, 2013
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Plant Summary

Indiana

Cayuga
Edwardsport IGCC
firttefes'" Ceil A and Secondary
Galla^her Pond B Ash Basin

bson East Ash Pond System
Gtbson North Ash Pond

bash River Station

W. C. BeckordAshPondA
W. C. Beck'Ortf C & C Extension

East Bend

Miami Fort
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Note: "Priinary standards" includes boron.
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<f !£}tc<.. s'danee6{ nn'iary^tsnrf.iidii
y* FxceedancE ' of secondary stsndards

Active regulalur^iri leres'.

< Pctefttia' receptors

Ste:: Cayug. a Station ' ^S2££<iitAa. on.

Faeitity: Piimary and SecoRtfary Ash Basins

Parameters®i?rtcentrations/Standlards::Tfiere.hasbeenoneexceedance:ofa
pnmary stan-cjard fer setensym in one of the ash pondl rTionttoring wells. There have

myjtipie exceed'anees of secondary lstand8rd6|n-41 momtonng. wells'. The ! :

secondary standard exceedanses are for sulfate afld total.diss:Q!vedsa{ids(TOS).: /
Boroo. which does .not have a.grou'ndwater standard or arinkmg water ̂ mit In indiana..
has :a contentration greater than 2 mg/i. m each of the ash pond monrtonng wetls.

Re'c.eptors: -There were tlwe© reslde.ntial receptors and, one inclM8tnal: facility with
etevawd boron concentratiQrt$ as wet! as eievated'concentrations of secondary
standards. The; .industrial wetl:. has other contaiiiinant issues resulttng from tfteir
operaSons and: is .not tised as a drinking water source.

Mitigation Comptete^ . Tliere:^®Fe'three'restdentiat recepters wrth ejevated bofon
concentrat»o.ns as wet! as- elevated concentFatioos of secondary .standards One of :he
residences has be.en demolJshecl, and the other N6 were cQnnecteel to a oiunicipal
watsc suppEy.

Ste.tus&'Schedule:
Cease stuidng of ash to Asti Disposal Area ft January 2015
Begin piacerrrent of structural fill » establish §nal' cQue'- slope 'May 2Q15
Red uce NormaE Pool Elevation of Primary- Ash SetEling Basin *- .- »^
torn-El 509 to-EL 487 : January 2017
-Begtr-construcliOR of final cover system . 'Maiyi :20l7

Compiefe plaiysmmi otstrucfuraf fi!) to esteblish WQ< co»<er slope Novemter 2023
Ccmptete consiruction affinst eoyer system
Su&mitfa. of closure certificatton for Ash Disposa? Area #1

November 2024

Msr:ah2025

CQmments:, An ash pond closure .pian has been approved :by th® Indiapa Departrveot
of^E.nvironinentat Management (IDEM). Omundwater modetinQ has predicted that p3nd
cteure gctivitie-s wJN address ttie ash pond relatedlrnpact.

Duke USAO 01448184
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Fi<. :f. (;d<-ince of ftiirnsiiv . _ and-trd',

F^tCi'edon-fof sccor'la'v . . nd-ifd ,

Airtivc regulator int "st

Pot. nliat reccpto s

Co . cs've Action
Site: hdwardsport IGCC

Facdity^ Primary snd Seconda. y Bas'

Pwrainetere/Cdncentrattons^Startciards: There are: F>Q g rou ndwater monitenng weiis at
theEdAardspQ rttGCC: This is a voluntary prog . -. h, Indiana and, with the plan severaf

yea's ago to dean out the basins and cony. rt to ater reatmen ponds, .groyncjwater
nionitoring weiis were not installed.

Receptors; The only lcnow receptor is the W^ite ^ive ,

Wtig&tton Completed: Non

Sfatvs &Scheduie:

Comments: During construction af the iGCC 5. j cy Ed ac ̂  . ort .sh Basins v. e're
cleaned out and a trier installed for > he use of w^ter treatment at the iGCC. If this

system went aw?y then we would probably be req.jlred to g^. baek any fuiflilthe IDEM
requirements for ash pond dos re, JDEM was aware of ou.r ntentions froni: the
tseg^nfng

Duke USAO 01448185
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.^ lExeeedance ofprimarvaandaKSs

*'' JExceeciance of iBCondary standards
iActtvereoylatory interest
'Potenyal receptors,
iCori'ective Action

Site: Gatiag her Generating Station

Facility: Ge!( A and Secondary Ash Basin

Parameters/Concenfrations/Stas^ards; Exceedances of l:he: Indiana :gr<}ync|w8ter
standards have teen defected at the compliance :boyn.^ary in multspte weits'CTh^se'
exceedarices are. tor irori, mar^aneae, :pH, sutfate and. TDS fsecondary slanctarcts) and
arsenic (primary standards).

Receptors: The only known r@wptor.rs:the Ohio River.: Groundwater rnigratjon into the
Ohio River is insJQntficant relative to the voiume/fiow of the nver; therefore there is no
envfronmentat or health risk.

Mttigation Completed: None.

Status'& Schedule:

CommenteiGaljagher Station has evalugteci ash pond closure options, ctean. closure
and cap in place. Final dectsion will be made once the ELG and CCR Rules are
fidaiized. Throug.h this ipFOcess we have evajuated the potential water trea&tient pondl
needs in the future

Duke USAO 01448186
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tiwsdsnse QfyiiTis7 -' stand.i

-f if{.oedap''f- a'T.seconddry ..*-<n

|Act;v-.. [cgul !;on»'ir *

|P' :tcnti<)' rcc. sfitor

. Site. Gatiagher Generatidg Station . L:_-s^(lA£l£rL

Faeiljty. Pond 6 Ash Basin

Paramet&rs®o>n(;entrations tandards:ExGeedancesoftheindjana. gfQundwater
standards have been detected at the compliance boundary ;nmult?pie welts. These
exceedances are for iron; manganese, : pH. syifate and IDS (seco-idary standards).
T:he?'e are no exceeaances of prwary standards at GaJlagher Pand B Ash Basiri.

Receptors* The:onfy known, receptor .is the Ohio River, Grouodwater migration intQ the
Ohio'Hiver ;s tnsJgntficant retative'to the votume'flow of the ver': herefQFe thereis no
environmental or health risk.

Mitigation Completed' None

& Schedyie;

Con)meRte:The Qaljagber Landfill is coi'. stiycted ove Pond B a<-h basin and semi-
annual ground water monrtoring s conductecl as compliance wlih he GaBagher Lanclfti
RWS I FP 22-01 Permit

Duke USAO 01448187
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<^ . Exeeedance of rtmaryAtatidards

'^ E.xceedanr:e:Bfseco"y<ary standards.

JA^lw [''CTfWQtt-1 nte res t
.^ ipoteintaiiecfc* tors \

.. (,L^Llc£i£3w;. -ASl°£l
Site: Git>son Station

Faeil!ity: East Ash Fond Systen't

"Param®t©:rs/Coiieentratlonsffitandlards: 'Thew have ;&een: exceeds ncescf the
JSEPA primafy MCL for arsenic in 10 of'the 32 p-ionitoringwehs, atthoygh some of

exce^inces may be :natyFa;ty occurring.. There have been: muldpte exceeilanees.
of secondary MCLs for chfoi'fele, lrQr», mar]gaflese..su!fete. pH, and toiai dissol^N
solids. Boron (which does rtothave:ar);MCl. or^ni'il<!ng water ilmrtw tndiana) has a
concentration greater than 2 mglL in 25-ofthe 32 ash pond morsterlng well's.

Receptors: There w®  residential; ̂ receptors wifc elevated beren cQRScntrattons'ttiet
have been connected to a municipal water supply. '

M:itigat»on Completed: The East Ash Ponid System copsists of 3 calls. One cet has
been dosed by cspping in place a:Rd a seeofld Is oeiiig. capped One ceiS remains;
active and receives sluiced ash. 'TNere wei?e:lresid@ntea| rsceptors wttteievafed Boron
concentrations that have been connected to a municipat water supply.

Status & Schedule: .

Submttal of partial cfosure certification for Cell 3 January 2014 Calready'complete.
ahead of schedule)" : : : : ' :
Ced 1 cl&sure will oecyr between 2014 and 2017

Celt 2 d&sure origjnai^ scheduled between 2017 to 2020 but may dose.ahead of
schedy:le

Comments: An ash pond closure plan has approved bythe indiana Departme-nt
of Envifo'omentat Nanagemeni (IDEM). ,<3royRdwater:tnodejing has predicted that pend
closure activfties wUi. address the ash pond impact.

Duke USAO 01448189
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-Q -i'-CC if'O':
"n Y^c i>f.s

Site: Gibson Staf!o.

Facility: N '. p . ,1 nd

Parameters/Gow. entrations/Stan ards. T^e . havs be n exce-edan^esof the
US Ap'jimary stands'Js for ars&ic >n {. e sin ledQA("g a:ientmonitor;ngwe
aithoygh the ar sen c may .be natufat y occ. i nng. Th ̂ re have be& . exceedat}ce& of
secondary sfanctardsfo'-i-on n-anga (3&. sulfate and totaS'diss^ivsd sofi<Js. Boro'-
which does not have a't M-^ L o-' dn k ng v'aier i nit in idian.a) f ds a concentration

greater than .2 mg/L. 'ln ihe down g aJ . . t XT /nrt v. e..

Receptors. The only known r-cept . is the V «
he Wabash Riveris insignifcant relat ive to ttie

s no enyronmer ta' o' hea , h r sk

Mitigatjon Com.pleted. Non

Status & Schedule:

Rive. 3rcu dv/aSprmigraton it
a . ?th^ r/e therefore er

Comments. This pond 
: 

I sk o>. rece ngfiya'
c;ta n-j a{e2r5(3wh<?n''::'hson'<i>-i-y<-iy-33!-ia,

;0 I,S
-ts»Y

t.j r ceive bottc r ^.s!

' lrr missioned

Duke USAO 01448190
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Esf.cee^ance'ofprimairy.standdrds
.«'' I Excesdarice- of secondary stehdards

lActiyeFeeuiaEOry interest

IIPutentia} reec-tors

iCorreaive Action '
Wabash River Station Geoerating Stat.on

FaciSlty: Primary, Secortdary and South (imed) Ash Basj's

Paranietemffii&ncfintratfons/Standards; Excee^ancesbftfte Indiana groundwater
staftdareis have been detected at file corapdance i3oyFt<iary:<Tt my Stipie welts. These
exceedinces are for iron. mangmese, and TDS (secofldary'stanaards^ Thsre. are: no
exceedances of ptin-iary ste,nda:rds at Waibash. Rwer Stsifi^fi.

Reeeptore: The only^ knoWR receptor js. the V^ibash River. Groyndwater migration into
the V^bash River is- inslgn;Rcant relative- to the v<slume^!ow:'of the river:: tfierefore tireiB
are no envsrQnroentai orheaith:risk1

Wjtigatign Conipleted; None:

StaNs & Schedyle:

Comments: Wabash River Stat<on: has'evaluated a$h basin ctosure options. either.
ctean elosyre or capln place. Final decisioo wii! be made once th& ELG and CCR
Rufes a:re finalized

Duke USAO 01448191
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£>te<i!(1<?'"'e of pnna'^-St ir'iJar-t--

"" -! ̂:'^.e^? d! 1 ti' l.lf S .. t. OE' 'J_Qj^ - '.^.'^'J;^
\f- Wf ft:yi«l».;^ryj»it.̂ rp »

./' S-"i. *eo''-al;t'i.ef>ta s

Site: W-C. Beclyord Station ^^. ^^s-..

Facility: . Ash Pood'A

Parameters/Conceirtrationa/Stendands: Exe^edances :of tfte OH groundwater
standards have been detected within the ash pond boundlary:and in.stde the compliance
boundary in myltipte welis; T^iese exc%edances are Tor sulfate. and pH (sgcondgry
standards). There have exceedahces of pnrriary sta.ndards for selenium .at ̂ o''-
welts in the Ash.Pond.A gFoundwater monitoring networR : The two .weEls which had
exceedances for selenium :areeither'InsJde the ash p-Qnd::of just at the ash pond
bounds^ Groundwater'from the area around these weils:is not at. risH far reaching the
tlnnkirtg water .receptor .menttofted tolow because it is located within the cap.lure zone
of the interceptor we!i.

Receptors: There are dnnking water repeptofs just north of this ash basin The Pierce:
V:nion Batgvia drinking water wBte.wtifch the pubEicwatter system in the area
bof(ier; se Beckjord Station property. Sutfate was touncj afaove the!, secondary .drinking
water standarcl in the pubiie drnking water w»ef!s 111 the iate BO s. The sulfate
contamination was .aftfibuted to the Beckjord Station. Ash Porcf A. There is.no
environmenlaS or health risR to the putiiic:drinking water welfe sioce mrtigaton has be&n
compteted for this :sit6 to. address the sulfate coptaminatiQn TiiQre is also groyndw^ter
migration into the Qhio River, butit »s. »n®sgnfftcaN reiati^e to the vDtone'flow ofthe
river therefore there is ps envjronmenfcal or healm risk retated to rtifgration to the Oiiio
River,

Mttigatiop Completed: In the late 80's a:nd early 90 .s, -after sulfate- levels were found -.u
,be above secondanf drinkiog water standards :in pub.tic dnnkmg water wells bofdenng
Beckpnj Station property, a four phase study was done to conTirm ..that the''sutfaie
contamihatJon <soy;td be attrtt»ot6<l ito A$h Pond A.. :A .Fnstigation p)an:ws& put irt place
wh?cti induded an inierceplQr weli and a groyfldwat'er monitoring neNork. wtiich
contin-ues to be monitored quarteriy. The:ioterc»p|aFWei( has succfi$sfy|{y: been
intercepting the. groundwater migrating froin the Asn Pond A area before it reaehes TDG
public drmktng water wells The (Jsscharge frorri ths interceptor we!) is through an
NPDES pecmJtted. outfal} No sulfate tevets above secondary sianciards have beer
detected beyond the interceptor wel! since trie well has iseen instaited

Status & Sehadule,

CGmmenfe: Quarterty groundwater mentonng iepons are s.ubmitted to .she state and
the'. coun^ fer 'review, Peri^fe nwetings are.. heM with the: state- and county to keep
them informed :of the monttoring program and of projects Jnvolving rnamtenapce to the:
interceptor weif. Both the county and state are saSisfied. wfth the program.
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Site; W.C. Beckjofd Statio i

Faeitity: Ash Ponds C; & C Extensioo

Parameters/Coneentratton^Standard ; fcxce.<- ces ol the OH groundwater
standards, have. been defected at the compliance boundary in mujslple wells. These
exceedances are. for iron,.manganese te TDSand pH f$econ(i3ryslanciards}
There are no ̂ xceedanGes of priniary s anda ds these parficuiar ash ponds ~t
Beckjord Station to-date,

Receptors: There are no direct drinKtnq w a ;-sfo {his hbasi! icon pie
GrQjndwaler migration into the OhiG R^'e s. insign ^ant relattv^ to the. voJume/flo^ of
the river: therefore thers. :ts no environmental or he TIS'<

MitigatJOFt C.omplet.ed* None needed

.Status & Seheduier

Comments; There's no regulatory, age y Q ubl ? i!° est in this monitoring
to date.

rrar
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l^£?-?A??. !:.?.Mfi.ri_^3rl''^tafIoa['d*;
if'' Ejiteedtifl-e of sqconda standards

, A<-tive. rcguiatory<nter«> s ».
jpotertisl r-sce tors
fWf-?aiie AetignEast Bend Station

Faeility: Ash Pond.

Parameters/GoncentratjonsfStontlard®: Exceedances of We KY':groundwater
standards have been detecfetf at.the compliadce 'boyrsdary in mu!tlp!@ wells. These
exceedance-s are for chloride, (ron', manganese sfc(lfateand;'i'DS(secontfary:.
standards), There-are no exceedanees of primary sfandards atthis ash'ponci'at East
Qer d Station to-dafe, :

Reeeptors: There are no direct drinking, water receptors for this ash basin complex.
Groundwater migration into  e OhlQ Rjvsr isinsignificant fefative tQ the wiume/flow of
the river; therefore there is no environmetital or health risk'

Mlitigatioo fiompieted: At Kentucky Department of Env»ronmental Protection's (KDEP)
request, :a.human health and eovironmentat risH as$essff!ertt was completed: several
years ago and found no risk to human health or the environme'rit under tne current
conditions The deed to specific parcels of :p'opeftY at East Beftd Station was :moa'tfied
to prohibit the instalfation of residential drinking water we'ts on the property in the fytyre.

Status&Schedute:

Comments: One well inpsrticuiar ej<hibtts an upward tr^nct fo Rey tnd'cator

parameters such as chloricie and sutfate. Wiite there is no enyironn^ental or Hunian
health risk identified, actions are underway to reverse the yp^ard trends. KDEP has
Oeen notified and has not inclicated  :ey are inteFested in takina any acliOR to elevate
the issue ai this time
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I--, cdar':® c*{pF ','. iii .

/ E-. . crdan-E-fcl'see- ,. ' r,

A tr.'f; t>;,:'Utdl';i':< fr" f ,

f". t":!'S rc'-Pp'' r'»

Stte: Miami R^rtSfat n - -^-^^. ^-~-- -~

Facility: Ash Pond's A a. >

Parameters/CortGentfations/Standards Exceed ic s o the CH oiindwater
standards haw been detected at the,,co'np!!ance ' oundary ip mii'tipie v/eils. The.se
exceedances are for chio'ide, <ron. manganese su!fate,.TDS and pH (secondary
standards). There have beer exceedarc'as of the prmary standard foi arsenic : This
has been in one weit. a-tdjt has been eiparly defi d as "' site co edition sssue an-i
a condjt. on retateti to the a'h ron

Receptors: There are no direct drinking water eceptors for this ash basin c.omplex;
Groundwater migration into the Oh o R er. is ins g . Jfica.nt retatitf-" o the vofume/How of
itie river: therefore there ;s no environrt-'pntal orhea |h risk

Mitigation C^mpletect:. None n eded

Status & Schedule'

Comments: There is no reg iatory agen'-y or pu.bi.c int es. t in Ih-s monltoriflg progfari
to-date. The Oh'io EPA was appraa-hed ab^Jt --he a.'seni<~ ex'-eedance and accepts

at : s ot '. el^tea to ti» as^ nd hasp nn addii o'-;al dat,' ga hered vith thetr rfp t
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North Carolina/South Carolina
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^ |£>i 'eeAificE of pnnun* stand.irdi
./' |E>.'-i-'ed.-ijn>-c ..ifsccoidsfvstcind.i.-ds

IA - ^ , ^ re?ut<>to y jrite^^
jPutcritia. rpccps&n
lt-0'

Site: Alien Steam Station (NC<.

Facility: Ash Basin System

Parametefs/ConcentratiiOflS/Staiidaras:' Exeeedanees of NC groundwater standards
have been detected art muttipie GQmpiiaflce bo,unda'ry we1!s These exce.adarices are far
tioron, iron. manganese, :n< !kel aoct' :pH, ' . :- '

Boron exceedgnces have been c^nsistentty detected in one well (AB-9S) and that wett
is fQC8ted: jnside of the'SOD-foot compliance-boundacy' Modglprptgetipns indieate the
coneentratons wouU stiil exceed trte State standard at Hie Gompljaftee boundary. The
boron CQncentrations have remained relativeiy steady and only sitghtty above the State
standard (historjca! exceedanc^s .range from 708-/35 49/1, State standard ?s .700 WL}

Nickel exceedarices have been .consistentiy detected in Qne well <AB-14D), anii Ihe
concentrations have been treFsding dowtiward toward the Stafe:standard. Tfie most
recent sampling event mdicated a:-ftickel eoncentration.Qf 104 i.»fl/l-, the lowest
concentration since monitoring began (historical exceedances range Trom 104-544 ̂ g/'L'
State standard is 100 Ug:/L): Gfoundwater m this well may be affe^sd by identified .off
site scrap metal deposited adja.Geol to the well

'Exceedances:lor iron 'manganese and pH arewNespreaa buttbese:parametefs only.
ha^e federal'secondary MCLs

Reeeptors1 :. The :oniy known Fe-ceptor Jstte Gata'wba Rivsr/Late 'Wyi-fe Gro. undwater

migration^ iRto the Gatawba River is insignifica»it:)"e!3tiy" t'o the volume/flow of me wei"
therefore there is no envko'nmentai or heafth risk.

There are some netghborson the west: sialeof the ash basinln ciose proxmity to the
waste boundsry but the»'e has beg.p no ewd^. nc,e of impacts froEn the ash bas»n

Mitigation Cwiipletod: None

Status&Schedute::Gn August 1®, 2013, NGDENR fiteda complamtajleging
viQtatons. at several Oute coa. l^irecl stations^ . irtdyciin9"Aiten. Steani. Statioft, ; related to
ash basin seeeage and:grQurtd^ater»Tio. nJf.or.m8 data yiat sliow s<?nie'coneentfaiio. ns

above groyndwater standaKls A consent Order tetweenNCDENR and Dyke Is-likely to
be reached in the months ahead.

Comffsenfcsi No fNerai: M.CL. exists; for boFonQr nickel Only^ederat secondary MCLs
exist tor tran. manganese and;pti.. : itis. strongty believed that naturaiiy occufrtng
con'drtions cQntribute sigRrficantiy fe iron. m.anganese and pH'exceedaEsees.
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AsheviSte Plant

.'' fxceecfaiice o?prfjnary$;S{Hla(iis
<i'riE>'c(. ;ed«ifC£ of se&ondarv standards
.^ jAi-KVe rcgylato'-virtercst
^ iPutc. ri tid (Ctffptors

'(-a'-j- 'rtitfe A-tion

Faciiity:
Two separate ash basins with one compliance boundary monitorirtg netwprk consistin'g
of 3: background welte and 8 compliance welis. Monitoring began in fall 2010 and is
current through July 2013:

Parameters/C®ncentratio. fls tanidartfs:::Exceedlances oflheNC-groundwater
staiidards have been deteaed at multipte'wells ciurJng muftipte events for priFnaEy
standard chronnium, nitrate, setenjym and thallium. .. The chromium excaeedanws were
at one backgrouna well and one compliance well.. The nitrate exceed ance was a one-
time event at 0'ne welt, ' 1 he setenium and ftalliuiT? exceedanws are more probtematic
The remaining are for borcin, chioride, aron, manganese, sutfate, totat
(jissolved solids (TDS) and pH (secondary standards).

Receptors: Devetopment around the Piarit is on munjcipat watet. However a receptor
survey . identified five private wells sidegradient from the Plane. GrouniSwater flow is

toward:theFretich'8foadR;iver. : Testing comptei lted above and fetow:tte Asheviiie Plant

in the river shows rso:environmenta! or health risk, :As of October 23.. 2013, DENR
Ashevilje Regtonal CWice required the company to. supply wate:r to the fesiden<» at 38
Bear Leah Trail ctye to high irQn and man;ganese results at the well at this address. The
company voiuntarily agreed to also suppiy toater to 40 Bear Leah Trail (boftl: resideflces
owned &y same owner). . Both of these wsMencses are sidegradient from the PSant.

Acflofts Completad: Actions completed per DENR Ashevilte Regiona Offtce iRCtucie a
grotindwater receptor survey Within Va mile Srom ash:basin compliance boyndary and a
groyitctwater.Site Conceptual Model. ' The resylts of both have been submitted to DENR
Ast-evifle Reg'jonai Office. : :

S Schedule:

Commie'nrts: Ashevilte Ptanf is the target of recent state enforcement action resulting
from a threatened! CWA citizen sy'it. The DENR letter dased Octo&er 23 2Q13 reqyires
the company to prepare a worl< plan anci submit to DE MR within 45 cjays fronii the date
of the letter (by December 7. 2013)
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r

^ceeds!V,eof^^m3N^,ai^
t- <>.. 'd<iiFi''e .. >! seror:d3r^ sl-'"ri

A . »ive rt>gul-ito;yinteR:?s.
' . ntf. il retcpton

ti^e Action

Site Beiews Creek Steam Station (NL

Facility. ; Ash Basm

Parametersj'CencentratjonsfStandardls' Exceedarces o* the NC groundwater
standards have been detected at the cori-'piiancfr boundary in multiple wells. The
eKceedances are (Dostly iron and ffianganese All of the wetis jnciyding the backgrou d
have tow pH. There have also been histoncat excep-dan es of ch omium (JanuarY
2011) »n the deep background well and tnaliium <St ysrs a netevork welt.
Recent samplifigevents have demonstrated ic lese parameters . The
well with thaliium exceedance appears to be lu d s the ; sh basin {rather Ihan
away)

Th-e Belews Greek Ash Basi-i began :an approved NCDENR.assessment with the May
2013 sariipltng event Assessm.entcomplet'on ss expected in November 2013

Receptors; The Beiews Cfeek Ash. Basin g.'ou dwater generali. f.ows towards an
upnam&d tfibutary that. l)ow& horthw iid to: he D r Rive '"^ rrep !y there is no
environmental or health rish.

Iffjfigation Gompieted: Non"

StatusS Schedule: Assessment suspension was requ. 3f on Septembef 30 2013
untii'the outcome of pending litigation isreaizea lAs otOclobe 25 2013 no return
communication, has been received from NCDENR..

Coromenls: Only federal secondary' P.4CLs exis fo "OS
strongly believed that natura'ly occur 1 g condition co t-
manganese- anc! pH exceedances

on manganese and pM
ut significantty (oiron

It i.
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Buck.Steam StaS&n (NC,-

< lExcsadatice^ttf-Tiiflar^ staBOtfftfA
.

! < 'E»f:>:-edapce'oi'secondary standtfdi

.y 'Atn^f- regulaioi inte.fe-kt
^Potential rccepi&rs
. Cor((;ctiv"A:*K3"

'Facility;: Additional Primary, Old iprimary.and SecoiidaryAsh ©asms

Paramefos/Coftceritrattons/Stgiridaras; Exceedanws :of NC groundwater stan.da:rd:s
tiave been deleted in multiple Gomp1iance:bQundaryweite.. These, exceedances are for
bo:ron»:chr!omium, ir6n, ma,nganese,:sylfate, TQB:an.dpl"f:

Boreo excee^anees have beer\ cbinststently detected:»n one wet! .f MW- 11 D), -and-
concentrations have remaiwd'steady (htstoneaf exceedances rahge from 1, 130-1.290.
^g/L; State standa'Rl Is 7QQ ̂ /L)

Chomivm ®xeeectan(»S were tiistoFicaily yetected in one weff, biit-. the' Iastexeeedance:

was ta November 2011

Sutfateexceedances haw been Gonsistei itiytietecteti inone wel! ^MW-1QD). and

mncentratioris have remajned reiatively steady ihtstoncaf&xceedanffis range ftom 320-
380 mg/L: State sta&dard- is 250 rag/L) .

TDS exeeeeiances.have be^n .osnsisteotiy <leteete l in -ene we!l:{MW-10D), anci
concentrafiens are,generally ir.creasi'ng. w'rth-the most recent sampling eve'nt detecUng
the highest hlstorJcai coneenfratlon (htStartea! ®xc8eda<icesranQef m: 561-660 rr^it
State .standard is SOO mg/L).

Exc^edances:fer Jrafl. manganese-a'nd :pH are widespread, Bui e$e psrametere. only-
'have fetferaj. secondan? NCls.

Recaptors: The only'known receptor is:ltne ysidkin'Rjyef Groyftdvvaternijgratidn mto
' e. YadWn Rwaf Is.jnsigRlfisant reiatim'to the volume/ftow of the mer;:'therefere is
no'.enyironmental !or healtti risk.

There are some neigbbbrstoftie soittheastofthe oM primary and ssGo^sry ash
basinsin d&se proximo to the waste boundary, but tliere has foeert sio evidence of
Impaetefrom the ash basin

. MttlgaUen &oni(pl8tecl'; None

8totu» & Schedul®': .©rt.Aygu»t'1'6, 2Qia, -N.CDEhE fiied a'coinelati^alieging
rfioiaCQns st several Dukedoat-flreol sfatfons,!::inclMdtog Buck. .Steam. Statibn; relatetfto
ash basin seepage and greundwater (nanNnag aata tttSt show sQme cQncentrstjotis:
abQV&ground^ater standaftls. A CORsent .G^er between NCDENR. asi'a Dute te lifely tu
be reached in the. monttis ahead

Cc8nments;1-tDR has been selected: for'carteeptedl site ctosure ottSe Siiek.ash ba&m
.sysrem. :S!te.inyestlgatien'wiij toe: ongoing during,Fall ?Q11. and .Jt is thaiasb
basir* cfositir^ acfiy.ittss'w&u!^ fciegin dyring 2014,
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Chroinium is currently belov/ »he State stan-jri;
federal secondary MCL.S exist for sulf'ak

o fede a' MCL exists for BQror; Onl<
i-t;'! -nanqanese . ind pH. itis. strongiy

beiieved {hat naturatly occu rng conditians cont ;: te slg^if{canj!y to iron, manganese
asid pH exceeetances. Only 'ran. mdnganese snd .nH a being detected above 21

andards in wefte !oca»B between h basins and .: ' nc s.
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Cape Fear Plant

i_^I-lExr.e£;iaS£e^LPI'lmar' s'tandards
^ JExcecdance oi secondary standaids

^ lActwe regulffto: 'lr. t'8Fe.st
Ipfltentta? receotors

jCoi re ct(  Aai on

Facility: Five separate ash basins with one compiiance boundary montering network
consisting of 2 backgrouod wells and 11 compltanc® wells. Monitoring :began in fatU

2010 and is ffurrentthrough June 2013.

ParametersConeentrattons^Standards: Exceedances of the NC gfoundwater
standards have been detected: at myttipEe wsils during muitiple evente fer prlnnary
standards. One exceedance at W  weii for arsenic and ca.dmaum (not same well and
not same sampling event). Gnebacksifeyrtd wefl and one compliance weil had an
exceedanceior antimony during the Deeember 2010 sampling event (first evei nt,

believed arttfacl froro well sRstailation). 'Gooipliance we)S CMW-3 copsis^ently ab©ye
standarf for selenium' The remarimg for &oron>: iroo 'manganese,
su'lfate, total aissotve9:$o!ids (TDS)and pH-(secondary standards)

Receptors: The only known receptsr is- the Cape Fear River 'Testing compjete^. above
and bel!ow the Cgpe ̂ Fear PIaot in the rivei shows no em 'onmenta! r he^fth risk.

Ac.tions Completed: None

& Schedule:

Comments; The entire Cape Fear Plant has recently dosed (cosl units grid combustion
turbine units). Field tnvestigations for ash basin dosure bsgan in sunTmer 2013
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'I'rii-. ' ol!'f'r r

j_j'^. >_'d>»ue
v A'-:iy- re -u

'I

.sr i , t3.

, Cc ^Site: Chftside Stearr Siato NL)

hacility. /ci /eAshBasir

Parameters/Concentrations/Standard : ExceeiJ ce hC & -iundv/ate standar'-is,

have been detected in mutt . tecornpi a--ebounda '4.'e These exceedances f ..
chr&mfrpi, iron ma-^gai ese. sj Sand

Ch'on. iunconcenlraSions ere jsi c det ctf:. it v elts but the only
exceectances wefe:detec;e: dr g" ». ti<ilsan-<riingeventinA nt 201),

Ifa'e exceeciances we e histpucal y tjetecteu o; '
exceedance of t 'e State standa d wa: : Decen ber "n

>/-23P), :bu.rthp ast

DSexceedances have faep nsssferit/deSe-tec no weii (, ^W-23D^. and
concentrations are;inc{ea-in3 with the most recer san o; ng e' - it dete.-'ting thp
highest historical conceni tflion (hisbrcal exce-da ices ran^e f <-; 590-820 mg'L: St i.
standard is 500 mq'L,

Exceedances to-iron ma ya'...>-s df f <: f.
nav^ i:edera secondary MCL^

'tt i se par" Tisfers

Receptors. The ont" t^ncv n receptor, is th .! 3 cad River i ound'A'ater migraticn Jnt'* lii
Broad Rc.-er is irisignireantre'3tivet thpvot'n-'/fl 'of ' -i^er th reform there >n
envirennenla; or he, ' )t-i rtsk.

Mitigation Compleled: \'o"-=

Status 8 Schedute- 0)1 jgust W V N -r . sF 'led aco'npla^ IteQing
v'oldlions at sev@<-a! Duke c^. sl-fired, stqiio : jtijn. C s de S earn StaSiori; reiate
to ash basin seepage ar.dg">undA'a(er:-!i nr< g data t ^t sho som. conceri {ratio
above- groundwater standards, ft consent 

- rder betv NCDENR and Ctike is iikeiy .
:be reached ;n the. months a . s-ad.

Comments: C'wan um and sulfate are cur entl b'^-wthstTSia e standards 0" y
federal seconda^ MGLs exist fsrTDS . ''on manganese'and. pH j is s rongSy. be!te';e
thatnattirallyoccu ring cor-1:?' con'r x!*^ sic* i':; tly i iion. n a'ganeseaidph
exceecjances.
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< iExceedance of ffrifflaMtancfarri^: -
^ iExcBedarfce'af sero. rtdary'startddfds
^ iArtivetegulatoryintere's.r

jPprp ntol^^eceptor*-.

iCc>rriiOEis>«? Acfiof,E
:Site: Dso'Rwer Steam :Station:(NC)

FaGiU^: Primary anti Se:coridaryl.Ash

Pa^metere/Concentrationsffitaffidard®: of NC gjround<«ater:stan^anj8-
-have bew detected in muitipte compiiance boundary we) s, 'These exeeedances are for
. antimony, arsen:ic, boron, iron, 'manganese, sutate. TDS and pH.

Antirpany exceedawes have'been historically detected In two wells and currently m one
we!! (MW-22D) iTh® current.antimony',exceedances in NW-220 appear to be;
decreasing and are &rt.ly sitghtiy atove the, State standard ,(the last two cQncentrations.
were 1.06 j^fl-; the interim maximum alfowableconce nfrafion (IMftCYIoranBmonyi^
I.Oi-ig^L) RetiabflityQ fantjmony'concentrations'is ancertgSn. Since trie antinionylMAC
of 1 0 i.iQ/Listhe same as the latsoratorY detectaofi timit o' 1 0 pg/L.

Arsenic exceedances hav^'been cQnsisteotly defected in one weli (MW-21S? and
Roncerttratjons. appear to^e generatty deereasing. 'williffiejowest fi'storicar
GQficentration measured dyring. the rnest necent sampting e^erit (histofical: exceedapces

.range from. approxjffiately 21-45 yg/L;, State s.tandafd1 is 10. wg/'L)

Boron exeeedancestiave beep-detected m N'o wetls (MW-220 afid 14W-22S). and the
timing of exceeding <an ritrat}ons lis InteB'Ritertt.. Boron exceetfaRces in MW-22D have
fluctuated absvs and' &©fow the State bomn stanciard of TOO ̂ L... with Ssf-tNetestS
.sampled ebncentrations in excess of the standard. PAW-225 experieneed its first bcron.
exeeedance (903 ̂ .gll.) during the masSt repent sampltng eyeot tn May .2013.

Sul teexceedances:have teen consistently-aeteded in one well ̂ MW-21,D5 l'ahy ;
. concentrations have-remained relativety steady {MjstoFicalexceetfsnces'range-trom^iO-
350 mgfl4 State standard is 280 !m^L)..

.

TOS exceedances have hieen consistently 9]eteded:J)'i one twU (IWV-21 D)«.and

concenfrations. appear' io besteady or slightly increasing (historical' exseedances'range:
.from 843.rm mg/L, Stete:s^njjard fe 500 mg/U-

Exseedances fQr itOff, maRganese and pH .are Wiaespread. '&ot -these parameters. onty
have federal, se:&0fti3ary MGLs

Receptors::Tbe only known rfiGeptor is:,the Dap River. Grouodwater'Fnlgrafien (pfo the
;Dan River is jnsignificantrolafwe to'thevolyme/liowoftheriver. thersfo^tiiere .1$ n-o
eRwonmentai or health riste:

iSitigatlon Cbtripleteel: None

'Status & Schedule: . On August 18, 2013. NCDENR fiied a:eomp(ai«it ailegina
Violation? at several Duke. coaf *fired statioRS, ' iactiidtng: Da ii, ' River 'St^'ri Station, re'
io ash basin seepage and groundwatarmomtopng . data'tbat1 shew &o(rie;c'oricerrtrafo»is
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aboi/eg.'ounctwater stand s, "i

DP reached in.fhe months afiead

Comments: MFC la&fceen
basin system. S'te my^ sti< <{
th'3f yst, Ly*i i.,usu;e dc. 'r..

.;ons -o IP beh/eer NtDh R anJDukeiS liKe

fa 'S. '.*1^

; \/iil
.".ou ..1 -.

^. --'-

R

du

j

ng r ati
3

20
e of the

arid i!
Dan R've
is artfcip

-as?
te

<rse; c oncentrations ar .. iientlyat ve the fe , era! primary !V !V!W-22D. tA-»;fe
antimony concentrations a above he S'at3 i?^ AC . t icy a.r we betow the fede

primary MCL .. No federal MC exists fo B-fr- 0 tyfedera sec ndaryMCLs exist f
.sulfate TDS, iron rnanqa"esa-3. 'idpH.\. t5sstTong'ybe;iet /edth naturaliyoccurr 9
conditions contribute si nif'i-aptyt,) ron, m> -. np>se and pH exceedances. Onlv ir.»n
rsarganese and ph» are be<-? de scteci abo L tanda ds v^ Is located beWep-i
se ash basins and. rssMenc*;I<>

Duke USAO 01448210
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Ef

Site: Lee Plant (NO)

y| x(«etiance:af:i»ni'narv standards .
^ iCxceedance of secondary standards

< 'Acttwreguiatorvlnte. ctt '
Potentitil receptors

Corrective Action

Faeility: The. 'active' ash basin compliance-monitoring oetworR consists-of 2
background welis and 6 compliance welis. Monitoring 'began mfalj 2010 and Jt current
through ̂ yne;2013; The three, inaetive ash basins have-a separate comptlance
monitoring network that consists of 1 b8ci<groynd well arid 4 coirnpltaRce wells,
Monitoring began m N12011 and is current thfough June 20T3

ParametersreoneentraiJoRslStandard®: Exceedances of  8 NC groundwater
have been detected at muiiipte during tnuitiple events for the . acth<e aspi

basin for primary sfandaris. Wetl CMiWIO has had chrorptum exceedances while we!i
CMW-6 sonsjstently ex^ed.s the arsenic, standard ,(50 foldl This: weii was
approximately 80 feet from Uie ash basJri. :TNe company purdhased additional property
to obtain the full 500 f&Qt conipilance boundary and insta ted a reptacement wejl.
Howeverthe repiacement well .consistently exceeds the arsenic slandafd by a faGtor ot
2.5. The. remainmg exceedanoes'ai^ for boron, iron, marigatieseand pH ̂ secontery
standarcls).

Exceedances of the NC grayndwater at myftipte wells
during muttipte events fer. tte inacllve ash basms. The exeeedances are forboren. iron.
manganese, tatat dissolved solids (TDSj and pH (ssasfl^ary standards) THere are no
e:xceedances of primary1 standards at the ina^ve ash basins,

ReeeptQrs: The only known reeepfor is the Neuse .Rh/er Testing eompfeted abow and
the Lee Piart tn the river shows no enviroomefftal or risfc.

AisUons Completed: None

Status & Schedule:'

G'omraenl&; The :coai unite at Lee Plant have rseently dosed. Field investtgations tor
rfo. i baslit ctosure Bega'-* in sumrner 2013

Duke USAQ 01448211



Site- W5 U ^ Steam Stc h

Facii'fcy: ,nary ar d See 3 dasy AsSi basin.s

Docket No.. E-7, Sub 1146

</ ! ..;.:-:.":["<r^'= o*'p?in~ :'v-,*
-. .-. ib^-.e ci f ~"ce>n.-i*i ,

A . iv^ r'~1' . ;i";£c y IT

f. ~"l"l^! r--. '>pt ..
I ' t'V- M t . ,

Parameters/ConGWitrations/Standards'-Exceedgn ^ r f S* CLs have beei

deiected. n my)tipSeNP'DES . i"el!<; These exceed nces -' for (r 1: manganese. a'i

''' ancesfon'ro!' manqane a
</e federal secondary M "

re .vio Drea" ut parameters o

Receptors; The or-Vrtrftwn <-", 'is'the <::aiud'Rivi r roun' vater migration int(

Saluda Rive lsi isigr. ifican iat\ to ti't voiume '. v.'.; r!' ^ efore thpre's .
en, 'ronmen'a' or health n -

IVlitigation Completed: K t.

Status & Scheduls:

Comments'Aithou:. h{ ~r. h rof-C» b^f'n 
' 

fii ii. t 
' 

'. ira oron

concentrations jr- three of the v^ells are ' excess of M. N, . Ca Q'lna Qroundwa*er
Standard for fcoron Oniy .te ;eral secon . ry '..lCL<;:extSt for , ron manganese and: ph.
s strongly be'evedtba:na;uraliy:or("'urnng co i i. ns contribut sigr'ificanttytolron,
marganesc q d pH. e<c.eeci:3 wes

Dulce USAO 01448212
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lE)s<:eei:ianceofpnma'rystanci3!rcls

'^. JS?5cc. daflceotsecoo^aS. ;s'tan-c!2.t'ds-
^ |Act!ve_ gul3tor i nts res

Potential receptor^
^[Corrective Action

Site: Marshaii Sleam Station (NC)

Facility: Ash Basin

ParameteriS/ConeentFaybns/StandaKsEs^ Exceedancesoftte NC:gFOdindwater.

standards have been detected at the compliance &Q:undary m mtitllpie wells., The
exceed:an<%s are mosfty iron and mangafieae. All of the ̂ el's ̂ eeept one ha^ had
consistent tow pH lewis. One well pair (deep aod shaitow) nave^hati exc^edlancss of
the 21. standards for Soron, su.fate. and TDS. Tte treNl ,1 tftt® well pair is generate
jecreasing for boron, sulfate. and TDS: .

Exceedances for Iron. mangafiese and pH are- widespread, &ui thsse pa'rarR&tere omf
have federal secondary MCLs,

Receptors; The only luiown receptor is Late NGroan.'Gi-oyndwate-rmigration ipto UKe
:Norman is' InsignJflcanl retatme to tlie voiume/flo® o.rttis lafe::tnerefore tliere is no
current environmental or health risk.

Mitigation Completed: None

Status .& Schedule: A su.spepsion of the proposed Assessment Work Pian was.
requested o-ti. lSeptefflfaerll. 2013: unti! the evtcome of p.6Fi:dingi litigation 1s reaiizect. As
of October 25, 2013 no. return conirRUnicafion has been' received fFom NCDENR.

Comreepts: Only fedemt secondary !VIC;Ls exist for TDS. iron, manganese and pH. It is
strongly believed that naturalis! occuriring CQndittons contribute signifieantly to: iron
manganese and pH exceedances.

Steam Station Ash Basin has an assessment work plan pending (submMsd
April 1-Q, 201. 3) ,Wttb NCDENR. The .assessment wlii move forwaN when NCDENR
provides notification.

Duke USAO 01448213
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?' .'i....-,

rf I r

»ia r.^ r. _p_ ,^

st,',

S<tp: Mayo P:ant r.'f A

Facit'ty-One ash bas: w i a "on-i,j'a e . a» n ntonng letwork consisting o? 2
tackgfoundwefs and? compliance v/ells, lo tto ; c; bega in al 2010 and is curre t
througt-i Jul)/2013.

Pararrieiers/Goncentr tions/Standards: hx -. ... i-c ~. . 1,. ( ^ oj.idwater
standards have been deteded at multi. P ' Is .. i r>i, ie P entsfor pi-. mary
s.ar'dards, One r-xceedance. ai .. ne v/efl fo <<a.. mi n. an.-t th. ^ i .. pot sane we!f b

..-. a-ipling event'' Both bickg. c ,nd . e;{-a' ^c arsce we)! had eKceed- 'e:s
3f '''ron~. !Ltrn, The r$rr'a;n. n^exceecl31nc'as are TC.( iron .p a igci'iese total disso

so.Sds TDSvan.d pi I isec . larystanda <;

Receptors" Gro-indwate mo erne fts t ward Mavo Cn ek d;st nt from he as)- 4-'
There are no knov/nreceplo betwentheasht'-is, ar May Crfek

Actions Completed; N i

Status & Scheduie:

Comments "rhe Mayo mo o*;l! is ule t r^n qua /t ^ Afie; w
- ah (bottom 0 . fiy) "/:l!go{ the Mayo a basir ; he..* ' basi ^ sc^ed ied io
iper for treatmeit of other Plant wssie t "s ^a'r-

Duke USAO 01448214
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JExceedaRce of pftmap. standartss
^ JEiice'edaneebf secondary standard*
rf jActlve reguiatory ifitcresS.

[ Potertiaijeceptors
I Correetiw Action

Site; Rivefbend Steam Station iN.C)

Fapility: Primary and Secondary Ash Basins

ParamefereffioneentratJons^Sfandards' Fxceedarsces 31'NG groundwater stancia-ds
have been ̂ ete'cted. in, mu:itipie! complianee bouririafy VAI s. Tnese exeeedances are for
iron. manganese, and pH.

Exoeedances for iron. manganese and pH 3rewWespread. :N*ttese^pararTstsrsoR{y
have federal secondary NCLs,

Receptors: The only known recestor:is Mountein Isiard f.ate Groun'lwatef msgrafbn
into MoUHtain felana Lake is'insignfficant retatwe t? thevolune'f]etf'of*h. 'a iaNe,
therefore there- is no eri<'lr6nmefital or heattKrisk:

Ntttgation: Completedl: None

Statys & Sehedyi®: A consent order has been Stgned tetwiaen: ftiCDENR apd Duke to

address ash basin seepage and of State grouidwater standards. The
intenenere in: the case- are currently reviewng the copsent ®tder. Theepforcenieiit
actions -QUtiiried in the consent arder take effiect once .the jydge presidmg over the
grants approyat, 'which is liNe:i> to cceur after the-frstQUtie year

Comments; Rivertaerid is the :aiget of rscent eptorceim^t acUon fesuiting frO En a

ttreatened. CWA dtizep suit.

Only federal secondary MCL$. exist foF irort. manganese arid pri. It Is strongly believed

that natural occurting conditions contribute significantiy'te) J*t>n. martgafiese. and pH
exceedances.

Dulce USAO 01448215
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--. ( J' r. c-.* ... { in i; .i

Site; Ro " on Pis 1 . vC A'-tic'

Facjility: One ash has w a:£;o< ii a-ice 1:31 ">a r montornq ^hvork cons'stsrg of
background v/elf and 2 dov, a adient vel's. Mon r i began ir 995 and is current
{hrouqhJily2013

Parameters^Concentratiohs/Standards: Exceedarces of She S>C grounciwater
standards have been detected at mu'tip'ewsils during niult'p!eeve'nts for primary
standards for arsen.c and chrorfium Arse iic exceedances ha.'e been observed in

owngradient wei( MW2 while chro xceed have bep bserved on y (n
ic^ground', e; ""{ie remaining exceed cesapfo silfate tQt 1 Jissolvedso; s
TD3i and pp .(secQndaiys anda d

Receptors. Grotindwa'er mo^emen* is ti vard L ke Ro
receptors bet'A'een the ash b n and Lake Rob s u

Actions Compl&fed: NorK,

Status & Scheduie

i3 
- e no kno i

Comments- The only coa ed ii iso
separate tnacttve ash bfl^ir a Ihtssite -hchd
n?h.'ork Recent cr- respc'i. , -;, ! 'thDHE<./e<
./-ii +re company -n ist have corr te he ash

fiii-t'y ; sed. There isa
n ;' - a. g- undwatermdnitc ,..
>"'h a ia;' of March -. 7. ?0 ~ 1-

tiqat "i ciosure

Duke USAO 01448216
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jbceedance^of^ifnat^1®'1^3''^5'
E'itce'edt inee o-f secondary st<i'»dards^

.^ jArttve r«?gtil:iitor^i"tercst
.Pot&nttai rc'ceptqrs
|Co''i'ecrtye Actioi

Site: Roxboro Plant

FaeMity: 'Two ash basins wtth a compliance boyndary monitori ng neNork consisting ©f

1 background well and"? comptiance wells, ^ofiitoring began in fail 201 Oan'i te current
through July 2013.

Parameters/ConGentrations/Standards: Exeeedances of the NG groi. ndwater
staidai-ds have be&n d:ete^e/1 at myitiple welte during muitipie evente for pftTiary'
standard'chrom'yffl This includss one bacN.ground wej* and threscoiiptiance welts.
The remaining exc^aanees a-% fesr i:s'Q:o, :rnangan®se, sytfat-?.. totN:dissol:ved sefid's
(TDS) and pM (secondary standlardls).

Receptors: Groundwater movernentis:towartj H'yco-1 aRe Tn<sre are rso KnQwn;
receptors Sbetween the ash basins and Hyco Lake.

Actlo.ns GomplMed: None

Statois.&

.
ConimenN: The Raxboro mooofill feceiv^s Plant fly ash for disposa! aiong wrth excess
gypsum. The on-site mortQflUis being devetoped oyer ttie east ash basm to effectively
cap and .close this ash basin. The west ash basin is aetive and Feeesves Piapt bottomi
ash. ' '"

Duke USAO Q1448217
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.
i/lEa. i. f-^dldnce of orifiiary standai-d^
^ JExcet.'dafKe o(:seico'py3 Fys'a'iddt'(l^
y": iAdiv;»i*guUtwymte»est
^' : Pol'. ntfdl fCftptUIS

' Corrective A^tipn

^^^. )k, ^a^<t^-i»^A'(l&. ^.,
rn.onitorins; network consisting of ^c^

Site: Sutton-Plant ^ M^
I

Facility; Two ash basins with a compSiancet&Qundary
2 backgrourKl wells and .15 coraptiance welts Monttoringbeg?n in symreer 2012 aftd ss ^
e.y!-rentterough:June2013; ^.u^-A*»?4
ParametersCotiewtrationSi?St3Bciards. :ExceedaRcesof1heNCgroundwateF
standarels have been detected at multiple welts during multrpte events for p.rimary
standard antimony arsenic, cadmium, lead, setepi.yim and ftaihuro The arsenic,:
cadmium and lead exceedances were only one time events (not same well. noi t s%me

sam.pliog event). The antimony exceedaRces were atone well in No separate ey'ents
'(oyl'of three total}. The selentym and thallium exceedances are more probJemartic.. The
'remaining exceedances are for boron; iron:,'!n"tang8Fiese,,su ate. .toQldissoived solids.
,(TQS) and pH ̂ secondary standards).

reeeeptoisf The Cape Fear Pubtte Utiifty Ay ori:ty:(CFPUA) has two welte m property
adjacent t& Sutton Plant. These two welte are approximately 2,56Q feet fr&m the asih
basin complianw .boundary. : There are -other pon-potable well$ usea for mdystriai
purpose? which affeet gfOttRdwrfater movemerit in the area of the ash basjps (two
separate concrete batch mirplants and theSufton Pianf). In Dctober 2013, the;
company and the CFPUA agreed to a too year pro|ect to coniwct the area sewecl by
these two g'roui^^aterwelte to. Uie i-est of the Wiimmgloti. NC area drintog water
system After which, ati CFPUA wells adjacent to Sutton Plant wifS be abandoned The
majerity of Uie fun<iing fof this project e.ame from the company

Actions 'Completed: Because of the boron ptu-me at Suteon Plant, a two phase
imestigatioR. was cQmpteted:per DE.NR Wtltnlng. lon Regional QWce. The first phase
eonststed of the mstailatfonef Rested temporary nwoitering weils The second phase
consisted of the jnstailatiQn of 13 pefmafwnTmQnrtoring welis in fall 201 1. : ^any of
these monltorihg wells were: ijicorporated^oto the present monitoring netwrk

Status $ Scheduie:

Commedte: Sutton Plant coat fired y nits will. close an lall 2013. .GfQun<Jwater monttorino
at this site, began in .the early 1998's. However, the welte were either inside the

.comp-iiaace &oundary near the ash 6aslns Of very (iistant from the ash basfns. -
Monitoring of many of these welis.wasdtsconimued in summer 2012 :wli;eo the pr®se»'(t
monitoring neNi'QfMbegan. Berofl has been deteete. d a&ov® NC standard at the
preperty tine

Duke USAO 01448219
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lEx^epdancc of prfniarystani(?fds
<. !!Ex(;eeddnce of secondarv standards

i "^ 'iActive regylatoryi'ptcrest
iPotentid) .-ti(.i*''tQn

Cora-ccti^eActiQn
Weathers'poon Ptent

Facilily; The ash basin comptiance boundary monitaririg neb»ofk consists of 1
background well and 3 eompijance welis. Monitoring began in fail 2010 and is current
through June 2013.

Pa.ram.etere/ConcentratiortsrStandardls: Exceedances of the NC groiinctwater
standards have been detected at the cQmpliance bounda-^ in myltipte wells. These
exceedaoces are for iron manganese and pH (secondary standards). There was an
exceedance of primary standard thaflium in the bacKground we!i at Weath&rspoon

Receptors: The only known receptor is the coofirig pond ai, the site Thera s no
envjconiYtental or health ris^.

Actions Co-mpteted: The coal units at Weatherspoon h:ave. closed Tl-ie ash basin
fiek-* investigations have been somplefed and a closure design is nearfy completed

Status & Sshttdyle:

Commente: .Submittal for ash basm ciosure.to DENR for review and approval is
expscted in Nowember 2013. Time frame :forDENR review and appfQval is not known

aslhts wilt be tfie firet ash basj.n dcisyre. in the stete, OnGe approya! from DENR is
received time frame to coirtpiete ciosure is expected to be 1 5 ye^rs

Duke USAO 01448220
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Antimony is wel! below its federal primary MCL offiJ) (ig/L. Arsenic is in excess of its
.*7 federal priragry MCL of 10 tig/L (same as State standard for arsenic). No federal MCL

, exists for boron. Only federal secondary MCLs exist for suifate, TDS, iron, manganese
and pH. It is strongly believed that naturally occurring conditions contribute significantly
to iron, manganese and pH exceedaneeS.

Duke USAO 01448221
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L. Ash Basin Closure Strategy presentation
given by Joe iller and Dave itchell to the

Senior anagement Committee,
dated ovember 25, 2013

Duke USAO 01329797
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Senior Comniittee
November 25, 2013

ih
Joe Mliier, Strategic Englneenno

Dave IVIItcheil, EnviroRmentai Services

SXXE < ; Ws5Aif;K;. FWFhSSSiSt FWfW-S. Q-i;
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CoaJ Ash - What Is It in !t & How is There?

- Byproduct from burning coal
~ Flyash (80%) ~ "flies9 out from the boiler then colEected

- Bottom ash (20%)-fails to the bottom of the boiler

- Coals produce about 10% ash

- Coal is not uniform; varies by type and location

- Chemical composition of bottom and fly ash Is similar to shale
- Arsenic, Selenium, Iron, Manganese, Copper, Mercury, etc.

~ EPA has determined coal ash to be non-hazardous on multiple occasions

&UK£,
ghSRGY- t: v;::'?;)»:;S. » rr:R?;;»», {l».y:.v^!.w

Concentration ranges of trace constituents in fly ash, bottom ash, and FGD gypsum
typically fall below the EPA residential and inctustria! soil screening levels for ingestion

.-and-derrnal exposure, with-the exception-of "arsenic. Many materials'; mctuding"
unronteminated soils and ot^
RSLind ̂ -^F-g'Fgg^^
EPA is ain-entlyconsideringwhi etherto change that designation and make it hazardous

"the C^l Combustion Residuals rulemaking (OCR), expected to
end of 2014; proposal issued in June, 2010.
TOXICS Toxteity is <Jos©d®pi@nd@nt/ Cos! ash never Nted a TCLPtest White coal ash

contains elements that can be toxic in high dosages, so dp. muitjvitamins. Coal ash does
not contain these elements at concentrations that are wnsidered toxic. To say coal ash

-is~te<ie Is-ftet+yfltisleading-.
Rgs.Mlt of air pQllytjoaconlrp] - al3py.t 80% Qfc,Q9!AS.bJ?.(lya.9bL2.Q% Qf as.h.is boflon[t_ "
ash

St6rage'6fflyasti1np6nasl>eganwRi<^TnslaHatJonofetec^
......^rtin8.taiheJaiteja5fis.............,......................._.............................. _._.,................._.......... :..

Dry handling of fly ash has been done at some sites since the 1980s, which
..^,^^.^^.^.^^^^................................................................... _.....,...,....... ^^
. Disposal-ofdlryftyashhasoccyrr^i Ofti 'sHe-Hnedandunlined-lanclfilfs;"

...HisioriiCaUy bottom .ash-wa&.always.sluiced.to.pctnds.

Duke USAO 01329798
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Duke Energy Inventory of Unclosed Ash Ponds and Fills

OEP

DEC

OEF

DEI

OEO&Dg«

804

1,428

ss

372

3SG

$15

453

.1S4

468

396

1,319}

l, 8Slj

I82|

84C

746|

Total Acres: 4,969i

284,..
59.9

0.1

7.8

?,4

19.2-

13.3

4.7

22.9

36S

47.

?3.

4.8

30.7

44.3

Total Tons: 200,411361

TotaE coai ash sites/striictures- 24 sites/61 ponds: 58 structurai/landfilts
Ash currently added to ponds- Eess than 1 milElon tons/yearand decreasing
Ponds serve multipie purposes (e. g., stomiwater retention)

A, s;a" A'iiM &' iifexwsg ?i$p?wi ;:'n^

.

l^. £y!^. J=^Hd!l!!. !i.^P^!. ^!te»^c^^tii!. ha^^b^'^
area, parking lot, warehouse, etc.)
New ash added to ponds is about 50/50 fly and bottom ash; most dry fly ash is being
reused or disposed in lined landfills.

For example, MSS J3Mms.. more. than a unit train per <iay -.a unit train Is 12Q cars, 1 Q%
ash

= 18J92 tons of coal/day and 1880 tons of ash/day

MSS 1-4 summer rating is 2087 MW (less than Belews Creek 1&2, Roxboro 1-4 and
.

Crysti§ir'Rrvert, ~2;<'155~""'" ."""""."-." - ---"--.. --.---- ". .- -......-.-......-

2014 estimatels about 4:5 MIVI tons produced with about 1 MM to^p^^^
-landfills and 1,2 MN-sold (rest j$jntra-station-activitye. g,.,-EBS and WHZ)

-Bonds serve other functions.-stonnwater.control,..bQiler..chemicaldeaning,.waste;. !Ottier
waste streams are treated and diluted in the ponds; ponds continue to operate after
station Is retired.

Duke USAO 01329799
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Groundwater - What Is It and How it tow?

- Subsurface water, it can exist in different formations

- Flows along a gradient, generaliy following the land contour
-- Slowly, not iike a river

- Constituents In the ground are transported by groyndwater at different
rates

- Receptors are those in the path of groundwater flow .- i.e.. downgradient
- Where groundwater flows into a water body, it is a barrier to distant

receptors

1?UK]E,
ErCRGY,

.:iy^us&i. Ft: Kp^w, :^v^ !:,tV

Presenter needs to be aware of question that may arise from the last buiiet point.

Duke USAO 01329800
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Receptors - Who is at Risk?

.Receptors are residentiat/industrial groundwater drinking water
wells in the path of migrating groundwater

. Most drinking water is provided by munJdpa} systems

"~ Individuals up-gradient are not at risk

IXXE
ENERGY.

. ', : C; .'i!;K-!:fei[. i''v-K<a"f*.̂  Pa.;'?; .-\, "stv

Duke USAO 01329801
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Example Groundwater Flow and Receptor Reiatlonship

.4 "KS'.CSS?^.
<*^ "?jS\:S^s:?-
«^> 'pssv^.

V^ss^-
:'..s,. \:.... ^:'f&..':-

.v._

^. ^'^. '. '.'^. ''fc'-g:.

^,,i, -,^^l
fes. ''?'. ;:"^:'"''i
^:..i^^jli

Al?l?l<E-
^.'grCRGY.

;^:^:.^

.>. '.

"..'...^.'".;-%^"-'.-. "'...

.",... .<?".: --t ̂ y^vy^v^w.. - _ ^^. /.^,^ ,
^'-". t::~'n. "~~~-' . wy\. '."s:^ . ite,

^-. \ . -. :1,

v;^':^v '. :. '^\. ^i. \\. '^- "J^'^y. 'f;:'^:^

"^?-K^":ii;"^filiJ^;; ̂,. ̂ ;'"'*J""'"'~/'V

^^^;3^%^;;:^;S^
-{-; .4. r^., <l<;* v"<^.Mt;.;.; - . ^.. :. .'

.M . £?<... *" "f5,W . : , ,:

S; K^i'fesAFt'Pias.')!:;'; fs,:s,<;;.9', ;^, jB
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PotentiaEly Impacted ReGeptors: Status and. Actions

Buek::

li»B<ii»E@§lip{E|f§

^onnectiQr:i?toC!SPiy^

;^j^y^MQN^s- M^mMns
&(3f!ie8@ie(R? i^ESigiBEi <a^;ba§ffl;

i@:IN 

^IXJKE
'^i'ENERGY

cori^eetNn] ©losing ash ftaslrt

'.. : Geiridei.fi.al, Fyr P'w:ni"g Pisyis';'; Ofi'y

Preemptive actions

Duke USAO 01329803
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Ash Pond Closure Process- NC Example
1. Site Cliaracterization and Seiecl Ciosure Option

2. Develop Conceptual Closure Plan and Engage Regulator Input

3. Introduce Conceptual Closure Plan to Reguiators/ Seek Concurrence

4. Deveiop Detailed Design

5. Regulatory Approval
NCDENR

US Army Corp of Engineers (Wetland Issues, Stom Water)

US Fish & Wildlife Svc/NC Wildlife Resources Commission, if needed

6. Execution (Procijirement, Construction)

7. Post-Closure Period (Groundwater Monitoring, Maintenance)

A&^.
e''£r'%RGy,.. 4: &-. ;':"&:;».< Pi- P!?;. !*.'., :^>><;.-....-., c';e;

.

a.... M^r^sr. A^. Sya!Ttl^!ash. dEePths.

. Environmental -soil contaminant concentrations, ash concentrations, groundwater
concentrations

. Geotechnical - infbrrnatJonforevaluatiwl of stabJIKy of ash arid dikes

. For example, IBuck Rookery IssuewWUSFWS and NCWRC

8
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Environmental Characterization and Selection of Ciosure Option

, hw.wy/SWt-f.vwlhsx^w^ltt^-vhi' i j. s:,y^Stt!3WWs i
»^;inii&i<t<~v>»grtt<l;<!ta!a<K;<M"9ft,.">; V-"?! ,.*:i?i?a<'A!:<8y?';?>'l;i'?;s;.?^'i<~<.. 1."'">1 .SrSMnritroU.i.fi-d J

&S;JS^S^Wt^li!. S'-?<^XW .. . ; +, W :-.'t?y ̂ ^<'i-4^^ ?lv-:ft^^i-i W'fS 'Wftrfcf S^^Y ^
:';Wi:!K^yi'c-!S'

Wthw^vt,̂ ^ ^
it3"a'»: . '"'

(>f:f><x«n.*?>./Ss!B(.haf!;i's<».ta;w.i

^.̂  <s. ysw i?^&t

^. (.;ri^. ^^:Cft^'fti»?^VK^W{|Mj?Cft^^i^^

-^^^?^ v. ><l^:^'. i ^y:s<t. ^".?^p<^. t"<;i,

<7i;^«ff Opl?w^ i< ;wi i'uuti^te &y Arf<suuAtA -

; . . .. wtKS*YCK'WVV>yl<3l
-fl!?--_-_-.. -^'''' ^"s-V^rf^y^v^? '"".'-,

V.tSVsVy. isfn ^ , "..

,,.Cft^r.^iS>rf»w<, iL<t'^j!r;ri.:i^ v^. ̂ ^KtW

f.i.vw.fs f'xl's fos OeiJSiisii.i W'v.wm

..'^.,!i:'^f/W'''t"' ...'.....S^v /^.K ̂ .<W>E;f ̂<^ ;s'5«rt^^'u^y^.*'';-J'^1<%:y.'f;-?ISfr?, <;''i?e:~">'< T!''?;'^-
^^'.. ^^-K. I--^ w. ii^-. ty^-. -:^^. 6-:»^ , «:^ . sft': ";. '. ;. y^,. ^-<:x -':. >»... <... :.; .. w, ';. i-;^^. i-f^ . a^.. 'i
^l. ^y<-:v'y. ''-^-w^''^~. '^-*':i'. '-'-'iw«''. ff«f'». ^«<»/ '... S.v.

r CAiKa^^i-^LWOswx^^^^h^^'.̂ s-i^Ktn'.ijiK'i-i'^vAf V
K'^\&W<^K/Wti<i^ f^tX'^ , . .. . . f.'

''"-:. ........... L;;.... ;.... i;. -... :.k:... >..... ;... »... ^.... ;..... ;....... : '-y

Guidance for Developing Ctosure Plans for Ash Basins- Sept 2012

&u^.
ShCROX

.S; y'^&s.'s^, fsf-a:'^ Shsyv^y. rh&

ilustrates site characterization closure option selection step in previous slide
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Example Investigation Plan - Bucl< Station

DUKE ;.: s S;;. .. 'ASi'E*. '';. ' Rar'ftig ?isfi;^!3 de-

10
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Investigation Ran - Lee (NC)

; .; i <;;"fi»;-SA Pc- K,S'W«! PsspK tl; &iih

11
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Current Closure Strategy
V'f^. f^^Q
C^>i^fftft^^t»

.»-. . . , /.'

Defauit Hybrid Closure Elements
- Dewafering
.-Consoiidatjng :., :,.

- Capping with synthetic cap "^

Monitoring (potentially 30 years) SyntheticCap
Site specific studies - potentiaiiy will result in variations from default
strategy
- GeotechnicalstabiEJty
- Groundwater levels

Depth of ash

Ensure Groundwater Quality

.«-" )!>tSSSW«Ul  CfvW
i. ^rtr. WMs-v^

.^&u^,
'ty'gNSROY, :.::: C, :-'te-!s:SA. 'Fv SX!F-i»sS P-'st^A-, C, t;

put^jhe. syr^^rc^. jn. pli!9?,^
usefulness of a liner is very limKed once a cap is installed.

Continue groundwater monitoring
Likely required for some period even
with excayation and removal " " "

-Post-closure monitoring period is
::unQe'BainZ:Bfi!i£:g:Oess:is:3DE:;/eai's[:

12
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(same as closed Subtitle C
landfills).

Costs: Ongoing maintenance (repair,
mowing, fertilizing and seeding)
regardless of method used

12
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&UK^

Current Characterization & Oe$ign Wolt

Station I Contractor Complete

Weatherapoon

Dan River

Buck

tee (NQ

Cape Fear

S&ME Compteted

AMEC . 1/17/2014

HOR : 2/28/2014

Geosyntflc ' 1/1/2014

Geosyntec 1/1/2014

Sutton

Robinson

Wabash River

Scheduted for 2014

Station Start 1 CompieN

Riverbend Feb. j Aug.

Feb. j Aug.

AprH ! Oct.

April s Oct.

MayBeckjord ^Budget)

-1

Nov.
-1

..!. .. ̂ . f&f.S^. -; . Ra; ̂ hsy ̂  !;it;

Accelerate the |m|ng of dosy
retired plant schedule and dependent on state agency approval

Hybrid Closure might be considered in order to minimize the surface area ofan
engineered coversystem or to minimize the amount of borrow material from other

..sources........... .,"....".... ".......,.. ".,..,...........""... ....."..,..,... .......,"....... .......... .. .. .... ."
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Consolidating the Ash - Decreasing the Footprint

Lowest cost of environmentalty accepfabie options

Construction cost for the synthetic cap is expensive
..-. Reducing the area to be capped reduces cost

- Amount of consolidation will vary by site

-~ Smaller footprint results in lower post-closure maintenance/ monitoring
costs

- Allows strategic movement of ash away from sensitive areas

DUK£ ^i^-f^sM'f-:- Rs-lsy ?'^<yxv !Sife

Requires less borrow soil material (e. g. ^secpndary^ike^
Beckjord last retired plant in fleetforash basin closures likely 2023 based on budget
available to begin site characterization in 2015 (about $650K for characterization and
conceptual design)

14
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and Remove Option Considerations

-Siting, permitting and constructing lined landfill
- 5 to 7 years after a suitable site

- Going offsite increases time frame and litigation risk

- Need to go offsite in nearly all cases
.- Litigation wouic? extend timeline 2 to 3 years

- Truck traffic

- Virtually always a trucK in sight

Substantial increased cost
750,000 tons/yr expected based on experience

6 days/week:12 hrs/day;120truckload/da^ x 2 trips
" one truck every three minutes

^1?^.
~^-;gr®<<% C I OcM jfr^a;. Fn F' .ssv^, 'fysys^'ss :~^si

increase extent of excavation and removal - increases both the timeline and overail
cost; Removing from ̂ Ite requires attoff"site landfilirfbis optiori delays .----^^^^
commencement,

Hauling - 750, 000 tons per year maximum - 6 days/week; 52 weeks/year; 120
truckloads x 2 trips = a truck every 3 minutes
Timelme to haul 1-36 years Miami Fort to Marshall

'RBSS'-'B years'""" """"""" """""""""" """""""" "" ""' "' ' '"""""il" ' ---........ --

Sutton'-6. 9'years""""'""""" ....... -----.... .... -. -.- -
i-Aii©n-...-TCI;r -",.,--,. -... -. -",... ". ». .. ".. ".,.. ".,. " , "" ,. ^. _^. ^,. ^. "., ". "... "" ., _... ".. "".. _.....

Tnaek-frafffic . "'""-."'" """'. ""'-""-- -'-1 . . --1"--1----~-- .-. -. -~.~ -.-. -~ -"...

Safety issues related to increased traffic-overturrring; load loss; dusting, potentiat
.ft»Kcrashe$.vi/jth..ps(ssengeryehiclfis. -"......"

.........C.Qmmunity. Jssues. j-eJate.d. to..Jiicreasad, tTaffiG-. nQis.e». FQadway.-damage.. due. lQ..taick..
weight, traffic congestion

Substantial Increased cost

Cost recovery issues, particularly where we choose to cto more than Is required
Landfill siting and permitting

15
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Paucity of suitable landfill sites may result in long haul distances

Opposition from environmental groups, site neighbors, and those along haul
route

15
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Caroiins's Retiring Nort-Hazardous Ash Pond Ciostms Estimated Timeiinfis

SM'A
iivf^-^f

«-..'.«
^f, ^^

^;*:A;.. i-^

W-!S''.t;l
^.i-St,^
<:'<''^fcs'

Vv'^'.:-^:^.

la,*,. .<<>'.;.

y-.^i.^ *
\>^f'^

.<:;. ;ij.-5/^.>

WfiWxf
. ASf i'Sft
^:<^^^

".\:fc-;«^
-w~:y-^-

s'f. w-WC
;'»Siti2'y

^if^i^

Wwt'9

^. s-. ;-
^.. ^Y^

W;; K:.<?--:;<:-rf-s;
^I^^C IjE.

Vf^if. .̂ j&N't;
i.'.ii!-:^^"

..^;<w--%^?"'" '.: ':

.:<^^-'''WV,....... ^//. ^>,. ^wiyi.... ^-, ;y;^^^. '.^^. ^^. <.yi^;-i>^:^;, K. -,^y,'
..^WV^V--.^fW: \':-^~. y .»%.;?;:-y;/::::; ..-K^. rf-;^^;.;fW;v»tjW;.:WK^^

m,M^, i . .
«'^^. M^u.l.^:»3%%

}

^^»^'t"3yi^ :

»:ss:»M3m-ftsssfK^.wsfm^-
'

S&SKs&SKs-S^SsMS^^SX;

^^«S.^!gggj :

s. . :

I  ii'i^  M*fKWW^:lwys^^

s-s-m& ;

KS ^.&-^my

:

^a., ?:;^:' SWil:

i'fc''"1! s VfhW> W"W iiVW» VS/<S<-> <«»»« <.'^:!<f<i VirtvM . !;y» i/S-tMV

Under current plsn^tw ^t retiring ynits using

^Sg^-place or hybrid by 2022 to 2023 (HF Lee; Beckjord) ̂ .^^^.^ ^^
jtigation regarding the landfill permitting and construction could delay this
schedule even longer

..Explain why. Riv8cbendand.. Sutten. rK;!ifHM
study- 1st quarter next year - expectation is March. We will need to get out a
RFQ In January so that ttie~coniractof^^^^^^
Lancifill construction Slo 7 years (additionan to 3 year^ if Irtigated)

16
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Dewaterinc

Biggest environrrtenta! benefit of closure Is dewatering
~ Less water flowing through ash

- Less pressure "pushing" teachate Into groundwater

Reduced .seepage flow at some sites

Before dewaterlng, stormwater must be rerouted

- Could possibiy acceierate dewatering to achieve benefits sooner
- Schedule for retired plants is atready aggressive

Additionai O&M to manage dust issues

Key driver for operating plants would be alternate wastewater treatment capadty

i ?; fe "zdsSait.. S~s Rante. f r"s'ct'~^'5 ii!&

17
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Cross-Sectlon of Pood

^g

-i-l
!

.;"..,

..^

^^^^. ^^^^^B

. "^ y ^%'^ ̂ ''^' ̂ ^^7^^f^:^>;^i<;?^^;:^''^^ is'"'::!'" ̂.;!":'"'1
B|^r^^^^}^^^^^^i^^^^^
;^^glp:i®g^%|||ti|ii(Si3i-t|g%

^. ys,

-3*

-:s*

-:.';

~;l^

WKE ?S' C-;-"'.te;'!-.lf 'fef H>B"(S'.3?'-^Kt^'. ;;,f.
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Ash Pond Closure Methodology
1, Have begun site characterization and conceptuai closure design at several

retired sites

2. Closure process for operating sites will be considered when regulatory risk of
OCR and Effluent UmltatEons Guidelines (ELG) rules is manageable

3. Detaited engineering reviews ensure we understand al! factors

4. Default strategy i$ cap-in-place/hybrid

5. Excavation and removal reviewed further if default strategy does not ensure
groundwaterquafity

5, Throughout process, reuse options will be evaluated considering prudent cost,
time to close and other factors

7. The selected closure plan wit! be implemented when cost effective reuse
options do not exist (including other factoiB)

fc'£NE8<SY
tV-^'af. SS';

-EFotectmaofgroundiA^tet--morasol»one
considers timeliness

Faster - benefits flow much sooner -

decades Iri most cases

Reduced impact to customers, responsibte cost
managemenfan8lB(^

19
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Flexible - could excavate and remove if

needed at a specific site

19
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Ash Ponds and Fills Closure Costs

27.4M msia

$8.44ft6R

A^'Sbs^. 4SM tS8s;atfe«iy:fjBgd and/® c8p(^
wduld feqtiipB exea/aito v^r ..twains
cSassificgtf® ̂ ., 26N! ten? iR^^oaCdsf %h
Pec^
iHazsrdiite :h8ndliiig-:es!i males yeEived 1r<»n:EPI:S
;§tuciy . !neFeased::BOss:fQrGe!R|fi@d. ; '

$6S]:fe . ((i'ivsi'sfcReFsfes, doybMJnecttiwte, iazms(

WQ4/ws)^ suite, <:fea>n!Qg.. s[al)man^90ieN,. ^ tiazai^os-ts-
: :rec!a^ifiC9ijpn requires all ofl-sitsfendfiilsfor

.csrtainstaKons, ;:

Q.

^, S27-

mm

:$1::5B

1, 174

t.S$i: . ::

^.3B

$7.1B

WS

. : 1.94S::.:

wm

533. Q8
, i&cwatiftn iGp4»R$sxtsiti;lfcey&nd 10
ipsj-s. Ei%eiv8ting::7SB,{m::fens^8ai^taSoR
^assumed:

.^JKE ::. : yv-v&fs^ fe tt.s:;is«i 'hs{V-^ .Site

Cap-in-place cost would not be lost if had to excavate & remove some (ail) later since
..characteDzatioji..stu.ciles,ash.:cons.aliaatlQn..ane{.ptheLmeasures..hayevalu,e..eMenfQF.......-^
excavate and remove.

Typically iook 10 years ahead for presentations. In ̂ vious presentation only the 10-
year figure was provided. Totalcosfsare6vera36-yearperibcl. .

Assum tlbris & Risks:

Ash tonnages c^tc^fatecl using IMiteciihlormatioh. Due 1o age of1hefacilifies, asli basin
documentation is incomplete or does not exist, resulting in engineering estimates that
^are based upon some assumptions, ̂ .Conceptya[^]^ne ^ngLsty<te astl, »,.
tonnages.

Landfills were sited for each station and in many cases were offsite; selected by looking
for open greenfields as ctose to the station as possible; No environmental; culto
publicjmpscts were investigated, property values a<^ unknown. -If assumed locations
are not available, costs will increase as the landfiill location has to move outward,
lengthening the haul distance.

A\iiiNity erf qualified engini^mgflm
construction across the entire fleet during the same timeframe would be difficult and-witt

... jnjsrea,se.. !K3.sts....T.bisJs..noi.fai3t.Qmd.mtQ.. tfcie...estim,ates.,..

Availability and/or iacR of qualified earthwork contractors and equipment to perform ^
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construction activities across the entire fleet during the same timeframe would be
difficult and will increase costs. This is not factored into the estimates.

Closure costs recovery for going beyond what is legally acceptable may be
difficult.

20
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Operating Plant Pond Closure C6nslderatioris-'J, yplcal" Plant Pre-ELG

r S;R

;»';'" "-^3

, i^,d'

VfhwWsfs s:

AS03.. C8

i
i
i ;.-

I i

OMSP.sRUF.O't

i;T8<?A-Asw

t u
...:..", ^
->

W'GG

FSOtW

... ..., :l.:PCESDisdwrge
/^-.

Moye^li^^aM M^ftfifSli^l^
.W ^

s"; ENERGY .;, f« ?at!i»SV! Ptiiy";' CRi;'
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Operating Plant Pond Closure Conssderations-!iTypEoal" Piant Post-ElG

8£R

22 ̂ W-'.l 'f. fw !T»^»i Psa, ^-^, Q'-i,'
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Ash Giosure Plan Submlttal

m Can take years to compiete so beginning the process is important
Subject to state approvaS and iikeiy iitigation

m State requirements exist now and there is reasonable expectation that
the federal rule will be based on Subtitle D

- Hastens natural attenuation to reduce eonstituents in groundwater

Demonstrates effectiveness for other locations

" Weatherspoon Plan Ready for Submlttal to NCDENR; Discussing
Further

^B
« i . ;»-:'A-;. syf, Pc. te:"^ T'-.sfv'a-; a*

.

!^e^. vl9Drws. sEI^- sht^!'^^
Scrutiny will only increase while reasonable efforts to close basins are not underway.

Concern over influence on judge in current consent decree and tie to recent Santee
Cooper and SCANA decisions to excavate

23
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Riverbend Ash Pond Closure Options

Airport option discussion
&"""^.

.^uww. -WWK«v VWiW  . .. ... -:. .. ^.... ^. ^. S^i&Vh. :^ .

r.

:|27,§5?lQn ^^S^toft |^^<B^y^::^

'l,ilN»s  ii:1^8s ;

Totar $l34M W^ ^&s ;

^ ;.;; Oi'iiSe'si'EA F?r F1a;;ii:i^;:'ii]}KSi>'s Qn'y
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Cost Recovery

The cost of retiring assets has been included in customer rates in the
form of a Cost of Removal (COR) reserve

- Each jurisdiction's COR reserve is collected to build a reserve to be used
to uitimateiy retire all assets (generation, transmission, distribution, etc,)
other than those covered by the nudear decommissioning fund

- The COR reserve continues to grow

- Future depreciation studies will determine the adequacy of the reserve to
meet future retirements and coElection of the COR reserve wi!S be updated
as necessary

- The COR reserve is not Invested in a trust; therefore cash will have to be
available to comply with the environmental regulations

<&UK£
.S; fe"!!&!. ii..tl. Fi;''P;>i~;li!'g ?f£Vv'3'S:', :iS'f

Option 1

Assumes: cap-in-pjace (inactive ponds only), cost estimates of $98M (DEC) and $265M
(DEP) to be spent over 10 years and COR reserve used for all costs
0 tion 2

Assumes: cap-in-ptace <;ALL p6hds);cost esfltimates of $581 M (DEC;) and'^^3N(DEP)
to tee spentover 10 years and includes system upgrade costs of $31 GM (DEC) and
lia@M.<DEE)......^..^..^_... ""..."".».. "... .....^.^.^_...... ^..,^. ... "".. .^....^^.. -......^..... -.,^.^..^... » .."""""
Option 3 . " ^,, ", .,," , " ". " " ,,. "._". ". "., "",. _._ . " ,". ",,"".","__, "_,..".., -.,.._"_,.

Assumes: norihhazardoysexcav^
(DEP) to be spent over 20 years and approval to defer costs with a return between rate

-ca'se's"

The Company+ias been a)tiectingdoltars from customers foryearslotou'rld a reserve to
..cover. cost&re!ated.. tiie..tetirement. of..plani. assets,. {particularly.. M(iiilethe.. plant. is,.stlU.,
operating; interim retirements). The Cost of Removal Reserve covers all assets

25
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(generation, T&D, etc) other than those covered by the nudear decommissioning
reserve In the specific jurisdiction.

A depreciation study is usually conducted periodically (generally every 5 years)
which includes updating the COR rates. If the reserve amount is lower than what
the study determines is needed the COR portion of the clepreciation rates would
be increased. - If the reserve is higher than what the study shows the COR
portion of the depreciation rates increase woulcf be decreased.

DEP in the Carolinas, very recently started including recovery for specific ash
pond closure costs in their COR rates. DEC still does not h^ve specific related
ash pond closure costs in the COR rates,

COR dollars are not held separately (like a trust fund). So when the dollars are
spent, it comes out of whatever cash the company has at that time (so liquidity is
impacted).

25
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Cost Recoveiy (Conl,)
SsAimJffiais

$224

QEP 1.1W 138 430: liQOQ 2,@0&

0@|: 731: 3@7 28©: S@S 3/W ;

DEO ' 231 - 100: 2% 820

OgK , @T 12 ^ ^ W

DgF 488 71 39 m 340

taN-tSyear $4^i -$1,§® -3,W©; -It^iQ :

" Tola! cost to completion for nonhazardous exeavafon is S7.1B and for hazardous excavation is
$23.08

« The company couid potentially regltocate pprtjons of fhe 8totar COR to cover tie cap4p-pjace
ash pond coste

" Reguistory approval likely to be requirecj to do this

, DIME . ui&^'tefeif. teSK^^ptf^C.fe

This table shows the various 10 year scenarios and the COR reserve balances. The
second column shows the portion reserved for the steam assets. Just because the
"steam" reserve is lowertharif the planned costs does not mean we could not use some
of the other "total" COR reserve to cover the ash pond costs.

There are. 'difleFentpQ intsofvlj^astowhatlypeofapprovalM^uldberequirecltQ .
access the COR funds not specifically allocated to steam currently. One point of view is
that no approval Is needed ancf tie other Is thai we woutd have to hbti^ regulators of the
^sage. As mentioned eafJteF,-the-fle}d^epF eeiation study wouid likely showlhat you

woyldJieedtetfeRJenjshlhese regeryesat the. next. rate caseLes{3ec|allyanythjngj3eyoncL
the steam COR.

26
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ReguEatory Strategy for Ash Pond Cost Recovery

~ To the extent COR reserves are not adequate or available to cover ash
pond closure scenarios, recovery could be sought as described below:

« DE Carollnas and DE Pro ress - approval couV be requested to defer any to the next
rate case for recovery

* DE Indiana - costs could be addressed through a federal mandates rider that collects
80% of the costs if the expenditures are reiated to federal mandates and the remaining
20% wiil be deferred to the next rate case

« DE Ohio .- recovery is less likely but various legislative initiatives are being considered
at this time (pending assei transfer adds complexity to potential recovery)

- DE Kentuck, - costs will be addressed through the normal ratemaking process or via
the Environmental Surcharge Mechanism (ESM)

« DE Florida - ati cosfs, not just the portion not covered by the COR reserve, will De
addressed through the Environmental Cost Recovery Clause (ECRC)

DUKE
.'?; cya»s.ss rv; fa?-^ F-spu^';';, (>;

J:tegajTi]ess<rfdqsyrejnethodweex{3^
prudent methodologies are chosen, the only unknown is DE Ohio

This slide shows the strategy we would use by jurisdiction in the case that COR funds
cannot cover the ash closure costsor we do not get approvaE to use be^ncf the steam

. amcfttnt-..........--.-.

So depending on the cllosure costs there wiH&e an imjpact on customer rates th the next
rate case and wewili have to prove~tc^fegujat©r« that the decision made^was-ttie least
Cp^Qhptce andihe. dPilars were sp^nt pi:.ud@ntly.,

Regardless of closure method we expect to recover all csosts over time, assumiflg
.prudent methodQjQgjes. are. t^Qsen,. the only unknownJs. DE.QMo... i^
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Intervening & Limiting

- OCR and Effluent Limitation Guidelines (ELG)
Will vary from proposed ruies adding some regulatory risk to current closure
plans

~- Final ELG and OCR rules are not expected until the end of 2014

Court Entry ofNC Consent Order
- Terms of the proposed Order are known but could be changed by the court
- Entry is expected In 1Q14forAsheville and Rlverbend, and should serve as

a template for the remaining NC plants (before any Plan approval)

sfeD UKS.
^'ENcRGYv

y;. Sirfi'WM'. c« ?»it;i-s PiKsS^i! ':.?';,

USWAG believes that RC^A does rKrt give ERA
(i.e., that ceased receiving CCR prior to the effective date of the final rule).
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Appendix

Docket No. E-7, Sub 1146

^""£: ,;: ;(^S(!B)iai. Fc- Raying ;'S]IMSSS U, ^
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Pending Environmental Regulations

Docket No. E-7, Sub 1146

t Reguiates CCR (i.e., coal ash); proposed in June 2010
' Coitrt-ordered deadline iitigatfon October 2013 (uBng
»EPA mciteaSing Decembsr 201 4 before S finalizes the rute
* Indicafens tiiaf final ruie may be non-hazardous

* Upgrade wei ash handling to dry
s New wastev'eter treatment

« Targete miraiaizing th® impact to aquatic We fi'on-) the location 01
operation of cooling water intake structures

8 Ne%' Rite proposed in April 2011; InuiSipte delays have ocoyrred
" EPA now So finalize lute ii) January .2014 per setttemenl agresineial

» Modificalioii of exisgng caoling water ii»<aRe
swetores or coofing tower instaitefeis .

» Timing of unit resirereente if coor»ng Soisera

. Estefaiis&es technotogy-basedwasfesKstef discharge limits for steam

'. Appfes fo <»at, gas-fired, cnmbined cycte. and nuctsar, w  proposed
revisions primary afteciing cod

» Coordinated with the OCR ruie

« Proposed rule pubiished on June 7, 201.3
« ERA to finalt2e ruse in May 2014 per settiemani agreement but rfelay is

iitely

* Upgrade wst fly ash handling to dry
" Nsw/upgradedisastewater jreatment

systems

/£NERG"Y;.
y '. St:"SssM. KS PmS:. ; ;5t8p. S<i'. C^
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Docket No. E-7, Sub 1146

[ ̂ Ito|». ,|j ^gy<^&Hi'!|>s , Ste|l ii ̂ b^^OCTdS. j-
|NQn"Na239iridteE aa.N<o»-KazBFt:toys| Na^srdoys' :
I NybFi'CK^Pt E^csvatSng I £xcay8^fta ^

Station I ^m,^2^ , ^e%,*i ^ ; lE-IC^^S^ ^
®"<A .... I. ?.. ., 'y, 1e%03q. t$ " 222. 1S3.?08l$520, 247. 1
|DMRivgt|, ^.,., .21,,SWt223, l?. ^^8.:245^5? |£. 74;i1!3M§0.^
|RI<<l®*e"tiy' ̂ ., Mj64^!&^K 'ji^ti'0, S2'i_rS ^37.037<8»2

te 9nd

^Gfflic^ituaiDesiga

Fbi^ Des^n
.^ Construcfew

 

ll*.

ih-ted t. sfi
*i!A

'(KW^-
:&<»'»»"'
ilthi'a t:fl'

t.iMiKvtf
t!tt«v. ;i?.-

»way!s's
?feti?sf ;,;ijt
WVi. lff:.t-^

txtSjv^.

VtfiOtS

Non-Hazardoys Closure Estmated Timetines

^'^^5^

®BKi!Si;$i-Si;^i^iS;^;i:':s;^^&:%:a^^:;l^'S5:;S!i?S::l

Z;;.:tSi^lgii|S'' SiiSl'SW^lSf ;!8iw^'iS£';;«;!S«!'^»&A; ̂%',:%'W»i?®!i,̂;'i!S<( $5;;iK%<%

i/iAsn.s i/V.is;,y . t.'a/^ix i/t/w^ swtffis tfs/yst

;': Cr . ".fci.SA 'f-ff Kvty, ?is{<;^ !^

31

Duke USAO 01329832



^-Q303r^.
U

J0zII
^
w

S
isls?
' ~

^t

S
S

I!
W

iW
lW

S
li

E
~

;S
:;^1

^
s
|i

<i>j n
j 

?
..

;
.£;;'s»j1 i-1

<
X

- .V
iQ

S
S

S
f-;

>ci.
S

?
i)*«

'l

s'l]:w
!]]]

W
'W

tW
^
w

a
'-W

f
^niK

tM
M

.iA./^
-fit..*..^

II s! is
!

%
li£laslsl

^

4
.K

sIffiS
5§3

s

O
Q

0
0

0
0

cr^
C'J
f^r-j
0s'LQ&1Q

)
^
is



T?£86Z£TO Q¥SU Q^na

 £

:?r; £%Ateg 'Siiai.iFy jy rs^ip-^3 ; i-.%&13N3
3^00

stSK/i/E ts:a?^i/i »^y£/s .'.efflyt/i iWt^/t ^9?/f/s: s%?ft,'t

sayiputii.t, p^euit^sa ajnsoo snopjezeiH|>.ua^

i'Wf.ft/^.

t>it-.t-;w;i

.^W,;ff{W,-/i

l<i':tpijg.<ij

.
t-i^igEpiqcM

s$i"i.0-i

^K^'iii

A-") W-K^if
>><-ai^t

i»!p?)its.»o y !^^WESnw^^zj.iw^^^^iw/w[^aw^K
/' |.^ !^!eI^IS^^51ts^sIIB'^SE£r'^[^r^l!^^i

:^?|*^oP"""1%^¥w^ "";""^ei*^H:"":"'" fioipsf""";
6(,!|i.»A,eaixg: |. '6t.f}|ie'««ai^: '. .deg-pjt^^.
sni9p. »^.| ist»9p,(8%Rg«W!iNi-sn6pl»ziet(-i«^|

H^E!^lS^li^p^i^??^^?!!S
pu sri

9t7|.l.qns-Z-3 -ON ̂OOQ



Mjishsa
.i'fyssuii

;^<;d»!l
f^'^frf^f-

Docket No. E-7, Sub 1146
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3|^.^ii^.|>B^ill8.J^.;pwi^...,.:,-.. »..,

I 8Nisft<H^:anieasjNw"Na2aretettS| HazsKfotts
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Docket No. E-7, Sub 1146

Remaining Dry Ash Conversion Project Cost
(Non-Hazafdous)
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^ DUKE
^'ENERGY

Ast basin closure planning

Duke Energy remains committed to closing ash basins in a way that protects groundwater long-term
and is prudent for our customers and plant neighbors. Uuke Energy is teveraginc; significant expertise
to arrive at closure plans that will protect neighbors and the environment Our decisions on ash basin
closure are based on sits-speciftc conditions and well-accepted industry and enginecTing practices.

As a regulated utility, the costs for ash basin closure and other activities ar<- typicdliy paid for by our
customers, so it is our responsibility to make prudent, <act-based decisions.

Closure methods

Our preferred method for closing a basin is a hybrid closure, which involves some excavation to
relocate and consolidate ash to a smaller footprint bffore installinn a synthetic capping system. Each
site is unique, however, and the solution will be cjstomized. At sites whert- studies determinR

groundwater would not be well protected througd a capping system, we will also evaluate excavation
and removal of ash.

Capping ash basins with a synthetic barrier is significantly less expensive and can be completed faster
than a full excavation. Excavation and removal brings a host of other considerations for o'jr customers
and plant neighbors, including a much ion er completion date, substantially higher costs and heavy
truck traffic. In many cases, removal would requi"-'- siting, permitting and constructing a new offsite
landfill before excavation could even begin.

Closure steps ^^- "'
Conduct scientific and engineering studies

Select most appropriate closure option

Develop conceptual clo&ure plan

Engage regulator input

Develop detailcil engineering design

Submit plan for regulatory approval with
appropriate agencies

Execute plan, including procurement and
construction

o Dewater basin

o Consolidate ash

o Install synthetic capping system

Implement post-closure monitoring and maintenance program

o Monitor groundwater 30 years unless othcrwisy specified by state regulators

January 2014
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DUKE
3 ENERGY

Environmental Compliance Implementation Team - Meeting Minutes
Meeting Location: ECI-1101 / Live Meeting
Meeting Date: 2/4/14 2:00-4:30 p.m. EST
Subject: ECIT Monthly Meeting
Attendees: Joe Miller, Mike Sharp, Peter Hoeflich,
Dave Waugh, Brandon Delis, Mike Olive, Harry
Lancaster, Brett Phipps, Dan Sympson, Ben
Albright, Eric Kinstler, Dayna Herrick, Keith Pike

Item

No.

Date Prepared: 2/7/14
Prepared By: DanSympson

NotPresent: Mitch Griggs, Shannon Todd (Dayna
Herrick filled in), Dave Mitchell, Richard Baker,
MarkTeague, Issa Zarzar, Reggie King (Eric Kinstter
filled in)
SharePoint Address: htt s: team. duke-

energy.com/sites/AE/AE/ECIT/default.asox
Action By

Meeting Notes

Safety Topic (Dayna Herrick): "Preparing for Emergencies in the Workplace"
. The presentation has been uploaded to the SharePoint

Roll call (Dan Sympson)
. Several EOT members were assisting with the Dan River ash release and

were not available for the meeting.

Future Regulatory Review Monthly Update (Brandon Delis filled in for David
Mitchell and Richard Baker)

. ELG Guidelines - EPA won't make their deadline of May 22 , we are now
expecting it to be delayed until at least September. We received a data
request from the EPA for 6 of our facilities (Alien, Belews Creek, Cliffside,
Miami Fort, Mayo and Roxboro). Our deadline for the data request is
February 24 . USWAG received a similar data request.

. 316(B) -The EPA agreed to provide the schedule by January 28th.
Expectation is they will finalize the rule by March 1 . Update on February
10th from Nathan Craig stated new agreement with the Riverkeeper to
move final rule deadline to April 17th.

. CCR - Per the consent decree filed on January 29th the EPA is required for
finalize the rule by December 19th, 2014.

(Due Date)

12&0 Environmental Compliance Forecast Update and Process Overview (Keith
Pike)

. Keith presented the "ECIT Environmental Cost Forecast Development"

. The presentation outlined the environmental compliance plan
development, assumptions, rule timing, cost estimates and budgeting
processes.

. The presentation has been uploaded to the SharePoint

Page 1
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Environmental Compliance Planning Updates 3:15-4:00 (New standing agenda
item)

. Air [Peter Hoeflich)
o Peter talked from the "Feb 2014 ECIT Air Issues.pptm" document.
o Eric Kinstler requested irformation ASAP if any changes to the

Alien AC! strategy were {,oing to be recommended.
o The air Issues document has been uploaded to the SharePoint

. Wafer (Brandon Delis)
o Update on ELG data request. Nathan Craig is leading team.
o ELG Rulemaking - Pilot station at AEP Amos station located in

West Virginia is delayed another month.
' Focusing on trim technologies, i.e. media filters
. Manifold with 6 technologies are run in parallel

o Frontier system is being tested at Belews Creek
- Performance is 'ncouraging
. Working with U 5WAG on communication plan
* Effective on 5;e with less required resonance time
* Next trail plannid for Crystal River

o Misc water issues

. Roxboro - ZLD replaced with Phys-chem in the 12x0 plan,
still evaluating . ill alternatives

. Asheville - investigating FGD waste water options

. Crystal River North - waste water KT rescheduled for
March 18th-l"th

. Waste (Dave Waugh)
o Dan River - We have reviewed conceptual closure study by AMEC

and should be ready to present it to ECITby_March 1 .
o Weathrrspoon - Should be ready to submit conceptual closure

study later this month to NCDENR pending upper management
review and approval

o Buck - KT planned toward the end of February to evaluate

multiple scenarios. Conceptual_closure study should be
completed by AjiuLl .

o Lee (North Carolina) - KT complete. Conceptual closure study
should be finished by 1 he end of this month.

o Cape Fear-KT complete. Recommended hybrid closure on two

active ponds. Phytoci)ver_on^qldj^LfiQnds. Finishing con.ceptual
closure this month.

o Riverbend, Robinson, iutton - Preparing to kick-off.. RFP. for
conceptual closure in March. Contractors will be AMEC, HDR^or
Geosyntec

o Approval Process: Get blessing from DENR on conceptual closure
then start detailed engineering.

o Wabash River - Conceptual closure RFP Study completed by the
end of the year.

Page 2
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6 Open Discussion (all)
. Joe Miller asked about the status of MCG MATS Hg trim strategy. Ben

Albright shared they plan to install Hg re-emission chemical and calcium
bromide pump skids but not the storage tanks. Systems will be initially
fed from totes, They are targeting late spring, early summer for
completion of systems.

7 Status of open action items from previous meetings (meeting date)
. None discussed during this meeting.

8 Identify Potential Future Agenda Items (all)

. Geosyntec to present Phyto cover concept to EOT for approval - Cape
Fear (Geosyntec / Dave Waugh) - Tentatively scheduled for March

. Dan River update and conceptual closure plan for Lee (Dave Waugh /
Henry Taylor) - Tentatively scheduled for March

. Asheville Ash Management Strategy Update (Brandon Delis) - Tentatively
scheduled for April

. Buck conceptual closure plan presented to ECIT for approval (Dave
Waugh / Henry Taylor) - Tentatively scheduled for April

. 316(B) Florida Specific issues (Nathan Craig, Brandon Delis) - Tentatively
scheduled for April

. Roxboro Cooling Pond Pre-KT Update (Brandon Delis, Derek Henderson) -
Tentatively scheduled for April

. Lined Bottom Ash Pond vs. Submerged Flight Conveyor - Timing with
Environmental Rules (Dave Waugh) - Not scheduled

. Potential demo list of retired assets at active generating stations per
Charlie's request. List is requested by Charlie Gates by end of the 1
quarter, tssa is considering reviewing environmentally sensitive issues
with the ECIT (Issa Zarzar). - Not scheduled

. Sierra Club and other tnterveners - Regional differences, function,
drivers, etc... (Carry Rice) - Remaining from EP5C, Not scheduled

Next Meeting
. 3/4/14: ECI-1101 / Lync Meeting, 2:00 - 5:00 p. m. EST

Pages
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0. Active Ash Pond Closure Project, undated
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Active Ash Pond Closure Pro'ect
^1-M

Review of all ponds not currently being addresssri a<- "ar+ r>f f-ho rio-~
Take into consideration both CCR and ELG propi

Based on the general expectations for po based on tne general expeaaiions ror p ^ . n

any risk concerns about starting this wo

cQ^^t
Review feasibility of closing all ash ponds at ope

o This is not intended to be a detailed all i

o For this effort it should be viewed as a p

strategy planning.
What work will be required on a per plant basis

What is estimated capital cost

What are impacts to on-going O&M expenses
What is estimated timeline for work and expendi
How would this work be addressed from a regulo

o What is covered by current COR account

o Is anything covered by riders
o Would any of the cost be recoverable in upcoming rate cases

What are the overall customer implications

o Rate increases

o Publicity (positive or negative)

Closure of ash ponds is main focus of this effort, but results will likely drive broader media
strategy and discussions with other utilities

Duke USAO 01448322



Docket No. E-7,Sub1146

Active Ash Pond Closure Pro'ect
^-^

Review of all ponds not currently being addressed as part of the decommissioning effort

Take into consideration both CCR and ELG proposed rules

o Based on the general expectations for planning, engineering, and approval do you have

any risk concerns about starting this work now?

Review feasibility of closing all ash ponds at operating coal sites

o This is not intended to be a detailed alt inclusive study.

o For this effort it should be viewed as a preliminary, budgetary effort to be used for SMC

strategy planning,

What work will be required on a per plant basis

What is estimated capital cost

What are impacts to on-going O&M expenses

What is estimated timeline for work and expenditures

How would this work be addressed from a regulatory perspective

o What is covered by current COR account

o Is anything covered by riders

o Would any of the cost be recoverable in upcoming rate cases

What are the overall customer implications
o Rate increases

o Publicity (positive or negative)

Closure of ash ponds is main focus of this effort, but results will likely drive broader media

strategy and discussions with other utilities

Duke USAO 01448323
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Woodward-Clyde Consultants

EXECUTIVE SUMMARY

The Occidental Chemical Corporation, formerly known as Diamond Shamrock

Chemicals Company, operates a chemical plant located about three miles northeast of

the town of Castle Hayne in New Hanover County, North Carolina. The plant site is

situated along the south bank of the Northeast Cape Fear River.
This facility is involved in the manufacturing of chromium-based chemicals from

Following the discovery of

chromium in the groundwater on the plant property in 1975, plant officials notified

environmental representatives of North Carolina. Since the discovery, the Plant has

been actively managing the groundwater with guidance from outside geohydrology

consultants and the North Carolina Department of Environmental Management,
Wilmington Regional Office.

chrome ore and has been in operation since 1971.

To date, the Plant has installed approximately 180 wells on or near the site, of which

approximately 50 to 60 wells may be used for groundwater recovery and 90 to 100

wells may be used for detection monitoring. Most of the remainder are located near

the perimeter of the plant downgradient from the pumping centers and are used

primarily for detection and groundwater gradient control. In addition, extensive leak

prevention and detection measures have been implemented on Plant sumps and tanks.

Annually, recovery wells have been pumped to produce between 20 and 25 million

gallons for the recovery wells in the two pumping centers and between 60 and 80

million gallons in the remaining recovery wells. Chromium recovery in the form of

bichromate equivalents has progressively decreased from over 55 tons per month in

mid-1982 to about 7 tons per month at present. This has resulted from a decrease in

contaminant concentrations achieved by the groundwater/chromium recovery efforts

at the Plant. The number of recovery wells and the volume of water recovered have

both increased during the same time period. All groundwater recovered is either used

in the production process or treated in the Plant wastewater treatment facility.
i
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Since the discovery of chromium in the groundwater in 1975, the Plant has spent more
than 3 million dollars in investigation and consulting services, groundwater recovery,
groundwater treatment, and leak prevention and detection activities,

the consultants, a full time staff is maintained for well sampling and analysis, and a
contractor is used full time for well maintenance.

In addition to

In order to comply with North Carolina groundwater law and due to its commitment to

environmental protection, Occidental has been voluntarily implementing these

activities with the cooperation of representatives of the Division of Environmental

Management and has been reviewing plans for investigation and recovery activities
with these representatives prior to their implementation. Occidental has also been

providing groundwater information and groundwater recovery reports to the Division
of Environmental Management for their information.
Occidental requested and received the first groundwater consent order (SOC) in North

Carolina. This Action Plan is submitted to address one of the requirements of this

recently executed consent order between Occidental Chemical Corporation and the

Environmental Management Commission. This plan is being provided as a draft plan

for review by the Environmental Management Commission. The plan provides an
outline of the activities that will be conducted by Occidental to further investigate

groundwater conditions at the site and to develop five-year and long-term

groundwater objectives that will help protect the groundwater of the State.

a
WMG/OCC/485es
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ACTION PLAN

GROUNDWATER QUALITY COMPLIANCE PROGRAM
OCCIDENTAL CHEMICALS CORPORATION

CASTLE HAYNE PLANT
CASTLE HAYNE, NORTH CAROLINA

INTRODUCTION1.0

This Action Plan was developed in response to the requirements set forth in Special

Order by Consent ("SOC") No. EMC GW // 88-01, approved on January 28, 1988, made

and entered into pursuant to North Carolina General Statute 143-215.2, by and

between Occidental Chemical Corporation (formerly Occidental Electrochemicals

Corporation, formerly Diamond Shamrock Chemicals Company), hereinafter referred

to as the COMPANY, and the Environmental Management Commission, an agency of

the state of North Carolina, hereinafter known as the COMMISSION.

The purpose of this Action Plan is to outline the activities and schedule of actions to

be conducted by the COMPANY proposed for approval by the COMMISSION to

implement a groundwater quality compliance program at the COMPANY'S Castle

Hayne Plant. The activities outlined herein will be conducted by the COMPANY in its

effort to comply with the requirements of the COMMISSION regarding groundwater

quality standards and all pertinent provisions of the law and applicable rules and

regulations of the COMMISSION.

The main items of this Action Plan are as follows:

Develop a groundwater well system to monitor the perimeter of compliance;

Assess contaminants of the source areas;
Define performance remediation objectives;

- 1 -
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Develop remediation operating plans; and

Develop monitoring programs to track cleanup performance and

groundwater quality compliance.
Action items and schedules for submittals are discussed in the following sections and

Table 1.
PERIMETER OF COMPLIANCE2.0

Location of Perimeter of Compliance (Reference SOC II C)2.1

The perimeter of compliance has been defined for the compliance monitoring

program. Figure 1 shows two perimeters of compliance, one for the Plant Area and

Lagoons, and the other located at the COMPANY'S property boundary surrounding the

adjacent Quarry site.

Compliance Monitoring Wells (Reference SOC III B. l )2.2

A system of monitoring wells to enable the direct monitoring and/or modeling

estimation of constituent concentrations at the perimeter of compliance will be

developed. The well system will be installed and operational within six (6) months

after approval of the SOC. Perimeter compliance wells will include existing and new

shallow and deep wells with screened depths corresponding to the upper and lower

Castle Hayne limestone aquifers and the PEE DEE aquifer. New wells will be installed

in accordance with construction plans and specifications approved with the well

permit.

Appendix A presents the Compliance Perimeter Well Installation Plan which describes

the location of the perimeter of compliance wells and well construction details. This

plan will be maintained through the initial term of this SOC.

- 2 -
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GROUNDWATER PERIMETER OF COMPLIANCE ASSESSMENT3.0

Chromium Contamination - Plant Area Source (Reference SOC III B.2)3.1

An assessment of chromium levels in existing wells at the perimeter of compliance
(and beyond if exceedance is indicated) for the Plant Area source will be conducted,
and the findings will be submitted within 120 days after SOC approval.

Groundwater Salinity and Classification Study (Reference SOC III B.4)3.2

A study will be conducted to define the natural salinity and other conditions to

determine if GA classifications or alternative classifications should apply to the

groundwater at the perimeter of compliance. The resulting classifications would
identify the appropriate schedule of water quality standards listed in

15 NCAC 2L.0202 to be applied to the groundwater at these locations. Natural total

dissolved solids (TDS) and chloride concentrations from wells at or outside the

perimeter of compliance will be described for this study. Appendices B and C present

the Groundwater Analysis Plan and the Groundwater Monitoring Plan. These plans

describe sampling procedures and analyses to be used in defining constituents

necessary to assess the proper classification of the groundwater. Wells to be sampled

for groundwater classification may include existing and new wells. Additional wells

off -site may also be added. These findings will be submitted within two (2) years after

SOC approval.

Perimeter of Compliance Groundwater Quality (Reference SOC III B.4)3.3

In addition to an assessment of chromium concentrations in the groundwater, a

sampling and analytical program will be implemented, and reported within two years

of SOC approval, to identify other constituents listed in the SOC (TDS, iron, color, pH

and chlorides) that may exceed one-half of the underground water quality standards

- 3 -
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found in 15 NCAC 2L.0202 and to establish the existing concentrations at both of the

perimeters of compliance. An assessment of pH conditions will be compared against

the minimum and maximum pH conditions identified during the classification study.

Groundwater Monitoring and Analysis Plans in the appendices describe sampling and

analytical procedures for assessing constituent concentrations. These plan describe

well purging, sampling method(s), sample preservation, labelling, chain-of -custody

control, decontamination, analytical methods, and laboratory replicate and spiked

sample analysis, and reporting procedures.
Changes to these plans will be submitted to the Director of the Division of

Environmental Management or his representative for approval.

GROUNDWATER REMEDIATION OBJECTIVES4.0

Plant Area Source (Reference SOC III B.3)4.1

Groundwater remediation objectives (GROs) will be identified and assessed for total

chromium in the Plant Area within 120 days of SOC approval. The GRO will be

defined at the perimeter of compliance listed in the SOC and will be developed

considering the following:

Reliability of constituent data obtained;

Measurability of the objectives;

Underground water quality standard;
Economic and technological feasibility of the objective; and

Minimization of property and equipment damage from groundwater

withdrawal activities.

- 4 -
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Quarry Site and Plant Site (Constituents other than Cr)4.2
(Reference SOC III B.5)

Five year GROs will be defined for groundwater contaminants listed in the SOC

associated with both perimeters of compliance. The GROs will be developed

considering the same conditions stated for the Plant Area source. The selected GROs

will be defined within two (2) years of the SOC approval and may be submitted along

with or following submittals reporting the groundwater classifications for those

perimeters.

REMEDIATION OPERATING PLANS ( Reference SOC III B.6)5.0

Plant Area Source5.1

A remediation operating plan (ROP) will be developed to meet the GROs for chromium

at the perimeter of compliance surrounding the plant. The ROP will be submitted

concurrently with the GROs within 120 days after SOC approval.

The ROP for the Plant Area will describe the methodology for remediation of

chromium contamination and include area target goals as needed, design plans and

specifications, treatment methods, pumping/recovery schedules, location of

monitoring wells, and monitoring schedules. Pumping and monitoring schedules may

be adjusted semi-annually as necessary to meet the ROP established for the Plant

Area.

Action to implement the ROP for the Plant Area source will begin within 30 days

after approval of the ROP by the Director of the Division of Environmental

Management.

- 5 -
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Quarry and Plant Perimeters of Compliance for All Constituents5.2

Remediation operating plans will be developed to meet the GROs for both perimeters

of compliance. The ROPs will be submitted concurrently with the GROs within two

(2) years of SOC approval.

The ROPs will describe the methodology for remediation of those contaminants found

to exceed or threaten to exceed the underground water quality standards consistent

with the groundwater classification at the perimters of compliance. ROPs will include

area target goals as needed, schedules for design plans and specifications for new

construction, if required, treatment methods, pumping/recovery schedules, location of

monitoring wells, and monitoring schedules. Pumping and monitoring schedules may

be adjusted semi-annually as necessary to meet the GROs.

Action to implement the ROPs will begin within 30 days after approval of the ROPs by

the Director of the Division of Environmental Management.

PERFORMANCE AND COMPLIANCE MONITORING6.0

Description6.1

Subsequent to implementation of the remediation operating plans, performance and

compliance monitoring will be conducted during the term of the SOC. Performance

monitoring is expected to be typically conducted on selected wells within the

perimeter of compliance to track progress on meeting the GROs for the reduction of

contaminant constituents at the perimeters of compliance for each of the source

areas, and for meeting area target goals within the perimeters,

monitoring procedures will be developed with each perimeter of compliance GRO.
Performance

Compliance monitoring will be conducted on perimeter of compliance wells to monitor

compliance with the groundwater quality standards found in 15 NCAC 2L.0202. The

COMPANY will continue its remediation activities commenced pursuant to SOC III
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A.5 beyond the expiration date of this SOC unless modifications are approved by the

Director of the Division of Environmental Management.
Data Collection6.2

Groundwater concentration data will be obtained by following the plans previously

discussed and presented in the appendices.

Reporting (Reference SOC III B.7 and B.8)6.3

Compliance monitoring data showing constituent concentrations at the perimeter of

compliance (and beyond the perimeter of compliance if exceedances are so indicated)

will be presented in quarterly reports submitted by the COMPANY after issuance of

the SOC. The first quarterly report for the Plant Area portions of the perimeter of

compliance will be submitted within 60 days following the first calendar quarter of

monitoring, or May 29, 1988.
Data from performance and compliance monitoring activities will be presented in

semi-annual evaluation reports cohering the period of the quarterly reports. Averages

of individual well data for the semi-annual period will be compared against the North

Carolina groundwater standards. In the semi-annual reports, data from the previous

six months will be compared against the remediation objectives and the area target

goals for each constituent of concern. Also, revisions to the pumping/recovery and

monitoring schedules for the next six-month period will be included in the semi-annual

Semi-annual reports will be submitted within 90 days following the

completion of the 6-month period.
reports.

The first semi-annual report is scheduled to be submitted by September 28, 1988.
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FINAL COMPLIANCE7.0

Five-year GROs will be defined as a basis for establishing compliance requirements at

Final compliance will be achieved and the COMPANY'S
obligations under this SOC will be satisfied when the groundwater contaminant

concentrations either: ( 1) are restored to the quality of the level of the standard or
(2) are restored to a level as close to the applicable standards as is economically and

technologically feasible (Reference Title 15 Subchapter 2L Section .0103 (e) ).

the end of this SOC.

If at the end of this SOC compliance date, continued cleanup efforts do not

demonstrate acceptable rates of contaminant removal and reductions in

concentrations, and if criteria (2) above is applicable, then the COMPANY may

request approval to discontinue remediation activities for those constituent

concentrations which have not been reduced to the groundwater quality standard.

SCHEDULE OF SUBMITTALS (Reference SOC VI)8.0

Action items required by the SOC will be completed before the scheduled deadlines

The schedule of submittal requirements are summarized in

The COMPANY will submit, no later than fourteen (14) days after the

deadline for completing each required item in the SOC, a certification to the Director

of the Division of Environmental Management that the item has been performed.

stated in the SOC.
Table 1.

Delays in meeting the SOC submittal deadlines may occur due to factors which are not

controllable by the Company. The company will notify the Division of Environmental

Management prior to the submittal deadline of expected delays in submittal items.
The schedule in Table 1 for submittals is dependent upon timely receipt of approvals

by the Commission with no major changes to the proposed activities. Delays in

meeting the SOC target dates due to delays in obtaining Commission approval or due

to major changes in the proposed activities will be identified in the certifcation

letter. Other factors outside of the control of the COMPANY which adversely affect

the timing of the submittals will be identified in the certification letter.

- 8 -
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TABLE 1
SCHEDULE OF SUBMITTALS

SOC EMC GW // 88-01

Item
Ref. Date
No. Submittal/Action

<!> of
Submittal Item

1/28/88 Commission Approval of SOC

Action Plan for Groundwater Quality Compliance Program
including:

• Perimeter of Compliance Well Installation Plan

• Groundwater Sampling and Analysis Plan

• Groundwater Monitoring Plan

1

2/27/882

3/13/88 Certification of Action Plan Submittal3

5/27/88 Report presenting 120-day Chromium Contamination
Assessment, GROs and ROPs for Plant Area Chromium
(SOC III B.2, III B.3)

4

(3)5/29/88 Calendar Quarterly Report presenting constituent
concentrations at Perimeter of Compliance for Plant Area
source (within 60 days of completion of calendar quarter)

Certification of 120-Day Report Submittals

Implementation of Approved ROP for Plant Area Source

5

6/10/88

30 days^following
approval of

No. 4

6

7

44 days^following
approval of

No. 4

Certification of 30-day Implementation of Approved ROP
for Plant Area source

8

Submitted dates based on 1/28/88 SOC approval.
Submittal deadline to be basea on date of ROP approval
Quarterly report submitted within 60 days of end of calendar quarter period will
include the certification statement of compliance (SOC IV B.8)

(1)
(2)
(3)

Page 1 of 3
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TABLE 1
(Continued)

Item
Ref. (1) ofDate

Submittal/Action Submittal ItemNo.
7/28/88 Completion of 6-month installation of Perimeter of

Compliance wells

Certification of the installation of Compliance Wells (SOC
III B.l)

9

8/11/8810

(3)8/ 29/88 Calendar Quarterly Report presenting constituent
concentrations for Plant Area source ( within 60 days of
completion of calendar quarter)

Semi-Annual Report comparing previous 6 months' data
to GROs for Plant Area source

11

(4)9/28/8812

ll /29/88(3) Calendar Quarterly Report presenting constituent
concentrations at Perimeters of Compliance

Calendar Quarterly Report presenting constituent
concentrations at Perimeters of Compliance

13

(3)2/29/8914

(4)3/31/89 Semi-Annual Report comparing previous 6-months' data to
GRO for Plant Area source

15

(3)5/29/89 Calendar Quarterly Report presenting constituent
concentrations quality standards at Perimeters of
Compliance

Quarterly Reports presenting constituent concentrations
at Perimeter of Compliance

16

9/28/89(3)17

Submittal dates based on 1/28/88 SOC approval.
Submittal deadline to be based on date of ROP approval.
Quarterly report submitted within 60 days of end of the quarter period will include the
certification statement of compliance (SOC IV B.8).
Semi-annual report submitted within 90 days of end of semi-annual period will include
the certification statement of compliance (SOC III B.7).

(1 )
(2)
(3)

(4)

Page 2 of 3
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TABLE 1
(Continued)

Item
Ref. (1) ofTime

Submittal Submittal ItemNo.
(4)9/28/89 Semi-Annual Report comparing previous 6-months'

data to GROs for Plant area source
18

(3)11/29/89 Quarterly Reports presenting constituent concentrations
at Perimeter of Compliance

Report of GROs and ROPs for both Perimeters of
Compliance (SOC III B.5, III B.6)

Certification of 2-year reports (SOC III B.4, B.5, B.6)

Implementation of ROPs for Quarry and Plant Areas

19

1/28/9020

2/11/9021

30 days^following approval
of No. 20

22

Certification of implementation of ROPs for Quarry
and Plant areas

44 days, ,
following v '

approval of No. 20

3/31/90

23

(4) Semi-Annual Reports comparing previous 6-months'
data to GROs.24

60 days after Quarterly Reports presenting constituent concentrations
end of quarter at Perimeter of Compliance

to 1/1993

25

Semi-Annual Reports comparing previous 6-months'26 90 days after
end of semi-annual data to GROs.

period to 1/1993

Submittal dates based on 1/28/88 SOC approval.
Submittal deadline to be based on date of ROP approval.
Quarterly report submitted within 60 days of end of the quarter period will include the
certification statement of compliance (SOC IV B.8).
Semi-annual report submitted within 90 days of end of semi-annual period will include
the certification statement of compliance (SOC III B.7).

(1)
(2)
(3)

(4)
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COMPLIANCE PERIMETER WELL INSTALLATION PLAN
OCCIDENTAL CHEMICAL CORPORATION

CASTLE HAYNE, NORTH CAROLINA

INTRODUCTION1.0

In accordance with the SOC, this compliance perimeter well installation plan has been

prepared for the Occidental Chemical Corporation in Castle Hayne, North Carolina.
Figure 1 shows two (2) perimeters of compliance. One perimeter of compliance is

within the plant's property limits with the perimeter established at 500 ft from a

discharge source or property line (whichever was smaller). The other perimeter of

compliance surrounds the quarry vith the perimeter established at the property line

shown in Figure 1. Described in this plan are the locations and depths of the new and

existing wells along the perimeter of compliance and detailed procedures for installing

and developing these wells.
Mining operations have been performed in the past at the flooded quarry location west

of the Occidental plant. This property is currently owned by Martin Marietta. Martin

Marietta also owns and operates mining operations (formerly Ideal Cement)

approximately one mile east of the Occidental plant with mining progressing away

from the plant toward the east. The property adjacent to the south of the Occidental

plant has been purchased by Martin Marietta. Based upon information supplied by

Martin Marietta to Occidental, mining operations within this property are not planned

for approximately fifteen years.
COMPLIANCE POINT WELL LOCATION DETERMINATIONS2.0

Eighteen (18) new monitoring wells will be installed along the perimeters of

compliances at the approximate locations shown on Figure 1. Two existing wells will

be designated as perimeter compliance wells. These compliance perimeter wells will

A - 1
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monitor the groundwater conditions in the upper and lower aquifers. Detection of a
plume from the project site requires migration of the contaminant through the
hydrogeologic environment to the monitored compliance perimeter.

Hence, the plume geometry and strength at the compliance perimeter are highly
dependent on the characteristics of the source (contaminant species, size, and location
of the source from the compliance surface) and the hydrogeologic properties of the

aquifer medium ( transmissivity, storativity, lithology, recharge and discharge
characteristics, etc.). The proposed compliance perimeter wells are located with due

consideration to these factors and are described below.

Upper Aquifer Wells2.1

A surficial sand stratum and the Upper Member of Castle Hayne Formation
(limestone) contains the upper aquifer system at the site,

formations range from ground surface to approximately 35 ft. At the plant site, the

upgradient groundwater elevation ranges from approximately 20 ft to 1 ft (MSL), and

moves generally in a northerly direction at a flow rate on the order of 5 ft per year.
Figure 5 shows the upper aquifer groundwater contours across the site based on water

levels obtained June 1987.

The depth of these

Eight (8) new upper aquifer compliance perimeter wells are proposed at the locations

shown in Figure 1. With one (1) existing upper aquifer well (Q-l) at the west boundary

of the plant site, the total number of compliance perimeter wells within the upper
aquifer will be nine (9). The distribution of these wells will be as described in the

following paragraphs.
Plant Compliance Perimeter Wells (Upper Aquifer). Four (4) of the nine (9)2.1.1

upper aquifer monitoring wells are located along the plant perimeter of compliance.
Of these, three of the wells (CPW-5S, -6S, and -7S) may be considered as downgradient

wells which will monitor the groundwater quality along the north, east, and west legs
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of the compliance perimeter. One well (CPW-1S) is located in the upgradient

direction of the shallow aquifer at the plant site. Due to the large size of the

potential discharge sources at the plant site (lagoon, neutralization/evaporation areas
and chromic acid sump area) and the water soluble nature of the Chemical species
(chloride and chromium), the location, spacing, and number of shallow aquifer wells
around the plant perimeters of compliance are considered to be sufficient.

Flooded Quarry Compliance Perimeter Wells ( Upper Aquifer),

the nine (9) shallow aquifer wells are distributed along the northern, western, and

southern legs of the quarry compliance perimeter. Of these, four (4) wells (CPW-8S,
-9S, -10S, and -1 IS) can be considered as downgradient wells and will monitor the

groundwater quality along the northern leg of compliance perimeter (see Figure 1).
One (1) well (CPW-12S) is located at an upgradient location. Again, the number,
location, and spacing of the wells are deemed sufficient when the rather large size of

the potential discharge source (flooded quarry) and the water-soluble nature of the

chemical constituents are considered.

Five (5) of2.1.2

Lower Aquifer Wells2.2

The project site lower aquifer exists within the Lower Member of the Castle Hayne

and the Pee Dee Formations. These formations are encountered immediately below

the Middle Member of the Castle Hayne Formation (aquitard) at depths below about

At the plant site, the lower aquifer groundwater elevation ranges from40 ft.
approximately 5 ft to -10 ft (MSL) and generally moves towards the east to southeast

at a flow rate on the order of 500 ft per year. Figure 6 shows the lower aquifer

groundwater contours across the site based on water levels obtained June 1987.

Ten (10) new compliance perimeter wells will be installed in the lower aquifer. Also,
there exists a lower aquifer well which will need to be redeveloped. With the existing

well (CPW-2D), the total number of deep aquifer wells will be eleven (11). The

distribution of the deep aquifer wells between the plant site and the flooded quarry is
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given below.

Plant Compliance Perimeter Wells (Lower Aquifer). Six (6) of the eleven2.2.1
(11) lower aquifer monitoring wells are located along the plant perimeter of the

Of these, three wells (CPW-2D, -3D, and -4D) are individuallycompliance surface.
located along the southeastern perimeter. The other three (3) (CPW-5D, -6 D, and -7 D)

are nested wells with one of the shallow aquifer wells on the north, west, and east.

Flooded Quarry Compliance Perimeter Wells (Lower Aquifer ). The2.2.2
remaining five (5) deep aquifer monitoring wells are installed along the flood quarry

perimeter of compliance. The flooded quarry has an excavated vertical depth on the

order of 40 to 60 ft which extends through both the upper and lower aquifers. All the

lower aquifer wells in this area are nested with the upper aquifer wells. Three (3) of

the deep wells (CPW-8D, -9D, and -10D) are located along the northern perimeter to

assess any radial flow from the upper aquifer and the possible extent of vertical

interaction with the upper aquifer. The other two (2) wells are located on the west

perimeter (CPW-llD) and on the south perimeter (CPW-12D).

WELL CONSTRUCTION DETAILS3.0

Drilling and Soil Sampling3.1

A wet rotary rig which is truck mounted will be used. Drilling fluids to be utilized will

be potable water. A portable steel pit will be used to circulate drilling fluids and act

as a screening device to remove drill cuttings from the drilling fluid.

Upper Aquifer Well Borings

Eight (8) upper aquifer well borings will be drilled from the ground surface to an

approximate depth of 36 ft. Shallow aquifer well installation details are presented in

Figure 2. Upon completion of drilling, borehole geophysics will be performed.
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WMG/OCC/485-A



Woodward-Clyde Consultants

Lower Aquifer Well Borings

Lower aquifer well borings will be drilled to an approximate depth of 105 ft. Lower

aquifer well installation details are presented in Figure 3 and 4.

When a boring is to penetrate into the lower aquifer at the plant site, care will be

exercised to minimize vertical migration of contaminants within the borehole. To

accomplish this, a surface (insulator) casing will be installed to isolate the upper

aquifer. Surface casing will be a 10-inch Schedule 40 PVC casing with flush joint,
The borehole for the surface casing installation will bethreaded connections,

approximately 14 inches in diameter.

Deep wells located along the quarry perimeter of compliance will not include surface

casing since the depth of the quarry excavation is on the order of 40 to 60 ft which

extends through both the upper and lower aquifers.

Male threads of each casing connection will be wrapped with teflon tape to form a

Additionally, each connection will be sufficiently torqued with

strap wrenches to prevent the connections from backing out as the casing is lowered

into place.

leak resistant seal.

After the surface casing has tagged bottom, it will be raised 3 to 6 inches off bottom

Fresh clean drilling fluid will be circulated

through the casing, via a valved casing . head, up the annulus prior to grouting

operations. Fresh fluid will be circulated until the annulus surface returns are clean

and free of cuttings.

to allow unrestricted flow of fluid.

Grouting of the surface casing will begin immediately subsequent to the circulation of

The surface casing will be grouted into place with the use of a groutthe casing.
tremie pipe and a grout mixture of cement, fresh potable water and natural
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bentonite. After the casing has been circulated, the casing head valve will be closed.
A minimum one-inch PVC tremie pipe will be lowered to the bottom of the boring via

A viscous grout will then be pumped down the tremie pipe until all

drilling fluids have been displaced from the hole and grout returns are observed at the

surface. The tremie pipe will then be retrieved.
the annulus.

As an alternative casing and grout installation technique, the borehole may be flushed

immediately after drilling with fresh clean water. Then the open borehole would be

filled with viscous cement grout using a tremie until the surface returns are free of

cuttings and all fluids are displaced by grout. The surface casing would then be

lowered to the bottom and held in place with the drilling rig draw works. The grout

inside the casing would be flushed out using the tremie pipe and a jetting tip with

fresh water down to within 2 or 3 ft of the casing bottom prior to curing.

Sufficient time, approximately 24 hours, will be allowed to pass to achieve the correct

grout cure before drilling operations resume.

After grout cure has been achieved, the casing head will be removed and the surface

casing entered with a drill string. The cement plug which now exists at the bottom of

the surface casing will be drilled out and drilling and sampling will resume.

Upon completion of drilling, borehole geophysics will be performed.

Borehole Geophysical Logging3.2

Before any borehole or section of borehole which is to be used for monitoring well

construction has been overreamed, cased and/or grouted, the open hole will be

geophysically logged.

The suite of logs will consist of the following to define hydrostratigraphy of the

borehole:
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Electrical resistivity log (E log), including both short normal range to
i-ft sidewall penetration and long normal range to 3-ft sidewall
penetration;
Natural gamma log ( y );
Compensated nuclear log;
Thermal neutron log; and
Borehole caliper log.

o

o
o
o
o

Electrical resistivity logs will yield information on rock material lithology and

stratigraphy. Natural gamma logs will provide similar data with better definition of

argillaceous (clayey) materials. The compensated y-y log will provide data on rock
bulk density and formation fractures. The thermal neutron log will provide data on

rock porosity and solution cavities. The borehole caliper log will be used to assess the

competency of the borehole sidewall material yielding information on rock vugularity

or presence of solution cavities. The caliper log will define areas where the other

logging results might be questionable.
An assessment of groundwater quality will be made utilizing a pore fluid resistivity log

which will detect changes or gradients in groundwater ion concentrations. Similar

results can also be made utilizing data from the electrical resistivity logs and

interpreted density and porosity results from the compensated y-y and thermal

neutron logs.

Blank runs will be made in the field, and appropriate instrumentation settings and

probe retrieval rates will be determined for use in the logging operations. Logging

data will be digitized and loaded into a computerized data processing system.
Interpretation of borehole profiles will be done onsite so that any necessary

modifications can be made to screen elevations to fit the stratigraphy before the

screens are installed.

Geophysical field data will be reduced as required and included in reports.
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Well Construction3.3

Upper Aquifer Well Construction

Upon completion of subsurface sampling activities during drilling, the borehole will be

re-entered with the drill pipe using an 8-inch bit and the last sampled interval

enlarged to a full gauged hole diameter. Drilling fluid will be circulated sufficiently

to remove and clean all drill cuttings from the borehole.

After the borehole has been circulated, the drill pipe will be removed and the 4-inch

PVC well casing lowered into place. Next, the well casing will be circulated with

clear potable water until surface returns are clean. The screened interval of the

monitoring well will be 20 ft long and will be sand packed with filter sand (Figure 7) to

a level approximately 2 ft above the top of the screen. The sand will be introduced

into the monitoring well by gravity feed through the boring annulus. After the sand

pack has been positioned, a bentonite pellet seal will be spotted on top of the gravel

pack to eliminate influence from overlying materials. The seal will consist of a 1-2 ft

layer of bentonite pellets introduced into the boring annulus by gravity feed. The

bentonite pellets will be given sufficient time to hydrate, approximately 30 minutes,

after their placement before additional activities are continued. Finally, a standard

cement-bentonite grout will be placed around the well casing. The grout will be

tremied downhole to displace all drilling fluids and provide a void free grout from the

bentonite seal up to ground surface.
The wells will be constructed with an above grade capped riser and a lockable steel

protective casing, and in some cases lockable pumphouses.

A typical monitoring well installation detail for the shallow aquifer wells is shown in

Figure 2.
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Lower Aquifer Monitoring Well Construction

Upon achieving total depth, the boring advanced beneath the surface casing will be

enlarged to accommodate the placement of a screened PVC well casing. Again, the

enlarged borehole will be no less than four inches greater in diameter than that of the

well casing to be used.
The screened PVC well casing will be run to a field selected depth or the order

presented in Figures 3 and 4. The casing for the monitoring wells will be 4-inch

Schedule 40 PVC with threaded flush joint connections. The male threads of each

connection will be wrapped with teflon tape to provide a leak resistant seal. The

casing joints will be torqued with strap wrenches to prevent the connections from

backing-out as the casing is lowered into the boring.

The screen will be of threaded PVC construction and display a WOP or slotted pipe

design. Optimally, it will be fitted at its base with a backwash valve and a 12 inch

long pup joint to facilitate well installation and development. The screen will also be

equipped with stainless steel centralizers for proper positioning in the borehole. The

PVC screen length will be 40 ft and will have 0.012 inch slots.

After the well easing has tagged bottom, it will be raised 3 to 6 inches off bottom to

allow unrestricted flow of fluid. Fresh clean potable water will be circulated through

the casing via a casing head and up the bore annulus to remove cuttings and drilling

fluids from the boring. Clean water will be circulated until the annulus surface

returns are clean and free of cuttings and drilling fluid.

After the well casing has been been circulated, a sand pack will be placed around the

screen to a height of two feet above the slotted interval. The sand pack will consist

of graded filter sand (Figure 7) and will be placed into position by slow continuous

gravity feed from the surface via the boring annulus. The volume of sand required for

the sand pack will be calculated prior to its placement. The ultimate disposition of
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the sand will be verified by tagging the sand pack with a weighted fiberglass tape.

The sand pack will be isolated from overlying material with the use of a bentonite

pellet seal. A minimum 1-ft thickness of 1/2 inch bentonite pellets will be positioned

in the boring annulus directly above the gravel pack. It will be introduced by slov.
continuous gravity feed from the surface. The volume of bentonite pellets required

for the seal will be calculated prior to placement and the final thickness v. 111 be

verified by tagging with a weighted fiberglass tape.

Sufficient time will be allowed (approximately 30 minutes) for the bentonite pellets to

hydrate and swell.
The wells will be constructed with an above grade capped riser, sloped concrete pad,
and a lockable steel protective casing. The wells will be developed and surveyed. A

monitoring well installation details for the deep aquifer well are shown in Figures 3

and 4.

Well Development3.4

Both existing and newly constructed monitoring wells will be developed either by

pumping, air lift and/or surge block (also known as swabbing). The well development

includes the process of flushing the aquifer interface with the well and cleaning the

filter pack and the well screen slots of any drilling fluids introduced during the time of

drilling. This also includes removal of silt and other fines from the filter pack and

well screen so that subsequent water samples will not be abnormally turbid or contain

undue suspended matter. The well development will continue until the well water is

visually observed to be clear and turbidity readings are stable. Well development

volume will be measured.
Selection of the well development method will be based upon water level, well

discharge rate and well location access.
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Well Development by Pumping

Submersible Pump; Well development by submersible pump may be used for deep

aquifer wells. A 1.5 or larger HP submersible pump will be used. The steps to be

followed are as follows:

Measure the groundwater level and measure the depth to the well
bottom and calculate the well volume.

A.

Lower submersible pump and power supply cable into position inside
the well casing for sue with pump discharge pipe.B.

Hold the discharge pipe and power supply cable in suspension with a
sanitary well seal.

C.

Connect the power supply cable to a power source.D.
Connect polyethylene flow lines to the pump discharge pipe. The flow
lines will extend to the outside discharge point.

E.

Continue well development until turbidity values are stable and water
is visually clear.

F.

Peristalic Pumping: Peristaltic pumping is a fast and simple way of well development

when a "screen shock" is not required.
The peristaltic pump will be used in the development of monitoring wells which have

water level depths of less than 25 ft. Additionally, the required well discharge rate

will be less than or equal to 1 gallon per minute and well accessibility will range from

good to poor. This type of well development is applicable to the shallow aquifer wells.
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The steps followed in the set up and use of a peristaltic pump are as follows!

Measure the water level to ensure the depth to water is less than
25 ft. Measure the depth to the well bottom and calculate the well
volume.

A.

B. Place one end of a length of nylon or polyethylene tubing into the
monitoring well such that the tubing end is near the well bottom or
below the level to which the water level will drop once pumping
begins.
Attach to the end of the nylon or polyethylene tubing that remains
outside the well casing a 13 to 18 inch length of 1/2 inch diameter
flexible salistic surgical tubing. The attachment is made by slipping
the salistic tubing over the nylon tubing approximately 1/2 inch to

form a good seal.

C.

Position the salistic tubing inside the peristaltic pump and clamp
firmly into place. The nylon tubing must be connected to the suction
side of the pump via the salistic tubing.

D.

On the discharge side of the peristaltic pump insert into the salistic
tubing another length of nylon tubing. Extend the nylon tubing to

outside discharge point.
E.

A portable generator or a rechargeable internal energy source may be

used to power the pump or a 12 volt battery may be connected with
cables to power the peristaltic pump. After selecting the desired
power supply, turn the pump on to initiate pumping.

F.

Continue well development until turbidity values are stable and water

is visually clear.
G.
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Hand pumping is a simple yet effective method of well development.
The hand pump by Brainard-Kilman incorporates a riser pipe encasing an actuating rod

and piston that extends to the sampling depths. Pumping is achieved by positive

displacement of water by the piston as the actuating rod is moved up and down. All

power is supplied by hand, and the hand pump has a rated flow of 2.75 gpm. The hand

pump may be used for well depths of up to 100 ft. The pump length can be adjusted to

5-ft increments by the addition or deletion of threaded dual pipe extensions. The

1.7-inch O.D. pump conveniently fits down 2-inch I.D. wells.

Hand Pump:

The steps followed in the set up and use of the hand pump well development are as

follows:

Measure the groundwater level and measure the depth to the well
bottom and calculate the well volume.A.

Determine the required pump length and desired stick up.B.
Using the decontaminated holding dog provided for the hand pump or
2-inch pipe wrench, connect the pump cylinder section and appropriate
number of dual pipe extensions and lower down the well casing,
attaching the well head fixture unit with actuating rod handle and

discharge spigot last above the top of the well casing.

C.

Connect polyethylene tubing to the discharge spigot. The tubing ^ ill

extend to the outside discharge point.
D.

Pump the actuating rod with an up/down stroke of the well head

fixture handle at the prescribed frequency to achieve the desired flow

rate.
E.

Continue well development until turbidity values are stable and water

is visually clear.
F.

A - 13
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Well Development by Air Lift

Air Lift. Air lift is another simple but effective method of well development. Air lift
is capable of applying energy directly within the screened interval to deliver a "shock
effect" which is at times required to fully develop a well. Selection of the air lift
method will be based upon water level, well discharge and accessibility of well

location.

The steps followed in the set up and use of air lift well development are as follows:

Measure water level depth to bottom of monitoring well and calculate
the well volume (see groundwater sampling procedure below).

A.

Insert a polyethylene air line into the monitoring well. The air line is
constructed of two polyethylene tubes. One tube, the return or
discharge line, is 1 /2 inch in diameter. The second tube, the air

injection line, is 1/4 inch in diameter. To assemble the air line, insert

the 1 /4 inch tube approximately 8 inches into the 1/ 2 inch tubing, such

that the 1/4 inch line is discharging into the 1/2 inch tube. Using
nylon ties, attache the 1/4 inch tube to the 1/2 inch tube and run the
two lines together into the monitoring well until the depth of the
screened interval is achieved.

B.

Connect the 1/4 inch air line directly to the discharge of an air
compressor which develops 15-25 cubic ft per minute of filtered air.C.

Run the 1/2 inch discharge- line to the water containment vessel.D.
Admit filtered air into the 1/4 inch air line.E.
Well water will return to the containment vessel via the 1/2 inch
discharge tube.

F.

Continue well development until discharge water is visually clean and
turbidity readings are stable.

G.

A - 14
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Decontamination Procedures3.5

Rigorous equipment decontamination procedures will be implemented during well

installation and development to minimize the potential for contaminating the wells.
All equipment cleaning will be performed onsite. To minimize the potential for using

contaminated equipment, all drill rods, augers, samplers and other equipment which

will not be used will be removed from the drilling rig prior to entering the silt-. Prior

to beginning drilling, the drill rig and drilling equipment, including clean water tankb,
pumps, mud pumps, hoses and tanks used to transfer water from the source to the

drilling rig tank, will be steam cleaned using potable water. After cleaning, drilling

equipment fittings may be greased and fluids may be added with care. Precautions

will be taken to prevent contamination of the well with oil and grease. Lubricants will

not be used on the drilling and sampling tools or fittings. Well casings, screens,
stingers, centralizers, etc. will be steam cleaned using potable water prior to

installation or will be decontaminated at the manufacturers facility and shipped to the

site in a protected and covered condition. The decontamination operations described

herein will be implemented prior to the installation of each well.

Weil installation will proceed with care to minimize the potential for well

contamination and aid in the installation of a high quality well. Drilling will be

conducted using the wet rotary method with potable water and borehole casing as
required. The use of organic drilling fluid additives is prohibited. Drilling personnel

will not use greasy gloves when handling tools. Surgical gloves or new clean cotton

work gloves will be used. Only new materials that have been certified by the

manufacturer will be used ( i.e., bagged cement, powdered bentonite in bags,
containerized bentonite pellets). Well installation/construction will be performed in

accordance with Figures 2 through 4.

A - 15
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Surveying3.6

All upper and lower aquifer wells (existing and those installed under this work) will be

surveyed with standard surveying techniques using the plant coordinate and elevation

system.

At the completion of monitoring well construction activities, the elevations of all new
well riser tops will be surveyed to 0.01 ft vertical and 1.0 ft horizontal accuracy.

Groundwater Measurements3.7

Same day groundwater level measurements will be obtained in all the shallow and deep

wells for an assessment of flow gradients. These measurements will be obtained using

weighted tapes or electric sounders. All instruments which may contact the well

groundwater will be decontaminated by dilute hydrochloric acid and rinsed with tap

water followed by deionized water.
Slug Test3.8

A slug test is a simple field test used to estimate the hydraulic conductivity of a

water-bearing zone. The procedure involves the sudden removal or addition of a

known volume of water from the well and recording the water level recovery as a

function of time. The slug test procedure will be conducted in the following order of

(1) solid slug removal/analyses; ( 2) solid slug addition/analyses; (3)preference:
pumping method/analyses; and (4) bailing method/analyses.

Methods developed by Cooper et al ( 1967), Bredehoeft and Papadopulus (1980), Bouwer

and Rice (1976), Bear (1979), and Dax (1987) will be used to assess permeabilities.

A list of slug test references is as follows:

1967.Cooper, H. H. Bredehoeft, J. D. and Papadopulus, S.S
Response of a Finite-Diameter Well to an Instantaneous Charge of

1. * 9

Water, Water Resources Res., 3(1): 263-269.
A - 16
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Bredehoeft, J. D. and Papadopulus, S. S., 1980. A Method for
Determining the Hydraulic Properties of Tight Formation, Water
Resource Res., 16 ( 1): 233-238.

2.

Bouwer, H. and Rice, R. C
Hydraulic Conductivity of Unconfined Aquifers with Completely or
Partially Penetrating Wells, Water Resource Res., 12(3): 423-428.

1976. A Slug Test for Determining3. •9

Bear, 3., 1979. Hydraulics of Groundwater, McGraw-Hill, New York,
NY, 567pp.

4.

Dax A. A Note on the Analysis of Slug Tests. Journal of Hydrology,
91 (1987): 153-177.

5.

DOCUMENTATION4.0

The data collected during conduct of the above described activities will be

documented. A final report will be prepared which summarizes the field activities and

specifically contains the following documents:

Borings logs
Geophysical logs
Well installation/construction (as-built) diagrams
Well development logs
Equipment decontamination forms.

1.
2.
3.
4.
5.
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GROUNDWATER ANALYSIS PLAN

INTRODUCTION1.0

The Groundwater Analysis Plan for the Groundwater Quality Compliance Program will

assess the concentration of chromium, iron, chloride, dissolved solids, pH and color of

the groundwater at the perimeter of compliance,

compliance with the North Carolina groundwater standards in accordance with Special

Order by Consent No. EMC GW # 88-01.
The data will be used to assess

METHODS AND PROCEDURES2.0

Method and Procedure References2.1

Standard analytical methods will be used for groundwater analysis based on approved

methods in 40 CFR 136. Most of the analytical methods are found in EPA's 1979

manual titled Methods for Chemical Analysis of Water and Waste. One alternate

method for chlorides from Standard Methods for the Examination of Water and

Wastewater may be used as an alternative approved procedure. Table 1 provides a
listing of the parameters and analytical methods to be used. These methods are listed

in 40 CFR 136 as approved federal analytical methods for water analysis.

Samples for Metal Analysis2.2

Chromium and iron will be analyzed using the atomic absorption method for total

recoverable metals. The analysis for recoverable metals is expected to be a reliable

measurement of the total metal concentration available for groundwater transport

Unfiltered samples for Total Recoverable metal analysis will bethrough soils,

collected.

B - 1
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At OCC's option, a split sample may be analyzed for dissolved metal concentrations.
This split sample will be filtered as soon as practical after collection using a 0.45
micron filter to obtain a representative groundwater sample. This will aid in assessing
the dissolved metal concentration in groundwater. Filtered metal analysis would be an
indicator of migration and soluble metal concentrations.

Sample Containers, Preservation and Holding Times2.3

Table B-l provides a listing of the type of sample containers and minimum sample

volumes that will be collected for each analysis. Analytical parameters that will

require field preservation such as acidification with nitric acid or cooling are also

identified in Table B-l. One sample container may be used for more than one analysis

provided the sample container type and preservation are consistent with method

requirements.

Sample holding time requirements are also identified in Table 1. A holding time limit

of 30 minutes is applied to the analytical requirements for pH (defined for this project

as "immediate").

QA PARAMETERS3.0

Total recoverable chromium and total recoverable iron will be analyzed with a

minimum of 5% spiked and replicate samples or one spike and replicate sample during

each day of analysis. These metals will also be analyzed with laboratory and field

blanks a minimum of 5% of the time or once each day. Spike and replicate data

document laboratory precision and accuracy of these analyses.
Chlorides, color, pH and total dissolved solids are not subject to spike requirements.
These samples will also be analyzed in replicates a minimum of 5% or one replicate

per parameter per day.

B - 2
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PROJECT ORGANIZATION AND RESPONSIBILITY4.0

Key personnel responsible for the sampling, analysis, data quality review and overall

QA/QC activities are identified below by job title and the name of the current OCC

employee holding that position:

Current OCC
Employee NameResponsible OCC PositionActivity

Castle Hayne Plant
Laboratory Supervisor

Castle Hayne Plant
Laboratory Supervisor

Castle Hayne Plant
Laboratory Supervisor

Corporate QA Officer

John O'JanpaSampling

John O'JanpaLaboratory Analysis

John O'JanpaData Quality Review

Overall QA/QC
(including audits)

W. Leroux
(Grand Island, NY )

DISTRIBUTION OF ANALYSES5.0

The Occidental Chemical Corporation laboratory at the Castle Hayne plant is a North

Carolina certified laboratory for analyzing contaminants in water. This laboratory is

currently authorized to analyze chromium, iron, chlorides and pH. At the current

time, there is no certification requirement identified for total dissolved solids and

color. This laboratory will be used to provide the groundwater analysis.

DATA QUALITY OBJECTIVES6.0

Groundwater samples will be collected, handled and analyzed according to standard

practices and procedures to help obtain analytical results that are representative of

groundwater conditions. Precision and accuracy of the analytical results will be

assessed by comparisons with those objectives listed in Table B-2.

B - 3
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Precision6.1

Precision is the measure of the variability of individual sample measurements.
Precision will be inferred through the use of replicate samples. If replicate samples

contain identical contaminant concentrations, variability in the laboratory analyses

must be due to variability induced by sampling, handling, or laboratory procedures.
Acceptable precision values are described in Table B-2.

6.2 Accuracy

Accuracy is a measure of the system bias. Bias is defined as the difference between

the mean (average) of the true sample values and mean (average) of the laboratory

analyses. The exact system bias will never be known since the true sample values are
not accessible; however, inferences can be drawn from an examination of field and

trip blank analyses and laboratory matrix spiked sample analyses. Field blanks

measure the bias introduced by contaminated equipment, sample handling and

shipping, and laboratory procedures. Trip blanks measure the bias introduced by field,
shipping and laboratory procedures. Laboratory method blanks and spiked samples

measure biases in laboratory analyses.

Acceptable accuracy objectives are described in Table B-2. Accuracy of the pH meter
will be checked by calibrating prior to daily use and a calibration check at the end of

the day's use.

Data Representativeness6.3

As a goal, individual samples will be representative of the location from which they

were collected and the analysis will be representative of the sample.

B - 4
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6.4 Data Completeness

All valid data points will be reported.

SAMPLING PROCEDURE7.0

Groundwater monitoring well sampling procedures are described in Appendix C of this

document.

SAMPLE CHAIN-OF-CUSTODY8.0

Samples will be collected in containers with unique sample numbers for

identification. A chain-of-custody document will accompany each container and

identify sample location well numbers, date and time of sample collection, sample

container number and the type of preservation used. An example of a chain of custody

document is provided in Figure B-l.

INSTRUMENT CALIBRATION METHODS9.0

Standard instrument calibration methods that are part of the North Carolina

laboratory certification program will be maintained in this laboratory for groundwater

analysis under the SOC agreement.

DOCUMENTATION10.0

Data sheets, chain of custody form, raw data, and notebooks will be kept by all

applicable personnel. All such documents will be retained for 5 years or until OCC is

released from SOC No. EMC GW // 88-01 by the State of North Carolina, whichever

occurs first.

B - 5
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DATA VALIDATION11.0

The local Quality Assurance Officer (QAO) will evaluate the data based on spike

recoveries, replicate analyses, calibration standards, laboratory blanks, etc. The QAO
will recommend corrective action if required. QA reports will be submitted with data
submittals.

LABORATORY AUDITS12.0

Performance and system audits will be performed once each year of the program of

the OCC QAO. The OCC QAO will recommend corrective action if required. A QA

audit report will be submitted .

QUALITY ASSURANCE REPORTS13.0

QA reports include written evaluation of lab performance versus QA /QC objectives

and/or evaluation of laboratory system.

B - 6
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TABLE B-l
GROUNDWATER SAMPLE ANALYSIS METHODS, CONTAINERS

PRESERVATIVES AND HOLDING TIME

Method of
Analysis

Holding
Time

Container
Type & Size CommentsPreservationParameter

Field Filtration of Split Sample6 monthsHNO, to
pH < 2

100 ml,
plastic or

glass

Total Recoverable
Chromium

EPA 218.3/
STORET 01034

Preparation per AA Method 4.1.4Chelation - Extraction
or

Preparation per AA Method 4.1

Preparation per AA Method 4.1.4
EPA 218.2Furnace AA
EPA 218.1/

STORET 01034Direct Aspiration*

EPA 236.1/
STORET 01045

Preparation per AA Method 4.1.4
Field Filtration of Split Sample

6 monthsHNO, to
pH 12100 ml,

plastic or
glass

100 ml,
plastic or

glass

25 ml, plastic
or glass

50 ml, plastic
or glass

Total Recoverable Iron

Filterable Residue MethodEPA 160.1/
STORET 70300

7 daysCool; 4° CTotal Dissolved Solids

EPA 150.1/
STORET 00400

30 minutespH

Alternate Method: Standard
Methods 407A, Titrametric,
Silver Nitrate

EPA 325.3/
STORET 00940

28 daysChlorides

EPA 110.1, 110.2
or 110.3/STORET 00080

48 hoursCool, 4° C50 ml, plastic
or glass

Color

NOTE: Reference EPA's Methods for Chemical Analysis for Water and Wastes and 40 CFR 136

* Chromium analysis will be typically performed by Direct Aspiration procedures.

Page 1 of 1
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TABLE B-2
PRECISION AND ACCURACY

GROUNDWATER ANALYSES OBJECTIVES

(1)Precision
Objective

Relative'1' Standard
Deviation ( o)

Relative
Error

Accuracy
Objective

EPA
Completeness (%)MethodParameter

Chromium
(2X 3) (2X 3)218.3 NA NATotal Recoverable 95

26.4%(3) 2.3%(3)
Direct Aspiration 218.1 95

Iron

16.5%(3) 0.6% 95Total Recoverable 236.1

10%(3) NA(3) 95160.1Total Dissolved Solids

+0.13 pH units^
2.9%( 3)

(2X3)

±0.1 pH unit'3'
3.3%(3)

(2X3)

95150.1PH
95325.3Chlorides

95NA NA110.1, 110.2,
or 110.3

Color

(1) Relative percentages are as a percent of true or average values.
Precision and accuracy taken from EPA Methods for Chemical Analysis of Water and
Wastes, 1979.
Precision and accuracy taken from Standard Methods for Examination of Water and
Wastewater.

(2)

(3)

Precision or accuracy objectives are not defined in either reference.NA:
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Woodward-Clyde Consultants

GROUNDWATER MONITORING PLAN

This groundwater monitoring sampling plan is prepared to identify the field activities
and procedures intended to be provided by Occidental Chemical Corporation as part of
the groundwater monitoring requirements of the Special Order by Consent (SOC)

Number EMC GW # 88-01 with the North Carolina Environmental Management
Commission. This plan is being presented for approval by the Environmental

Management Commission or the Division of Environmental Management. Groundwater

sampling procedures will be completed in accordance with this plan to obtain the

samples of groundwater specified in the SOC.

Initial Groundwater Monitoring Program

Perimeter of compliance groundwater monitoring wells will be sampled and analyzed

at least quarterly for the first two years following the approval of the SOC for the

constituents listed below:

Total Recoverable Chromium
Total Recoverable Iron
Color
Total Dissolved Solids
pH
Chlorides

The following wells are identified as perimeter of compliance wells that will be

sampled on a quarterly basis following their installation:

C - 1
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Process Area Perimeter Wells Quarry Perimeter Wells

CPW- IS, CPW-2D, CPW-3D, CPW-4D
CPW-5S, CPW-5D
CPW-6S, CPW-6D
CPW-7S, CPW-7D

CPW-8S, CPW-8D
CPW-9S, CPW-9D
CPW-10S, CPW-10D
CPW-11S, CPW-11D
CPW-12S, CPW-12D

Subsequent Groundwater Monitoring Requirements

Following the completion of this two year monitoring period , the frequency of

sampling and analysis for specific constituents may be reduced upon request of
TheOccidental and approval by the Director of Environmental Management,

groundwater sampling procedures identified in this plan will be followed for all

groundwater sampling activities under this SOC unless alternate procedures are
approved by the Director or Environmental Management.
Sampling of Wells with Jet Pumps

Groundwater monitoring wells may be sampled and developed with jet pumps for the

types of inorganic constituent analysis listed above. Wells with jet pumps that are

being operated for groundwater recovery will be sampled from the discharge line of

the pump during recovery operation.
Wells that are not in groundwater recovery operations may also be purged and sampled

for analysis of the listed constituents with jet pumps. Jet pumps will remove a
minimum of six volumes of well casing water before a sample is collected from the

discharge line of the jet pumps from wells with standing casing water. Prior to

placing a jet pump into a well for well casing water purging and sample collection, the

jet pump and lines will be decontaminated with deionized water. If visible residue is

present on the pump or lines, this equipment will be decontaminated with a dilute

hydrochloric acid wash, followed by a tap water rinse prior to a final rinse with

deionized water.
C - 2
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Alternate Sampling Procedures

In addition to the specific procedures identified above for sampling groundwater

monitoring wells for these listed constituents of concern, standard EPA or North

Carolina procedures for sampling with submersible pumps, bailers or nitrogen lift

methods may be used.
Water Level Measurements

Water level measurements will be taken from perimeter of compliance monitoring

wells prior to purging the standing water in the well casing. A weighted plunker tape

or conductivity tape will be used to measure the water table distance from the top of

the well casing. Surveyed measurements of the top of the well elevation will then be

used to calculate the static water table elevation in perimeter of compliance wells. A

dilute hydrochloric acid wash, followed by a tap water and deionized water rinse will

be used to decontaminate the tape before it is placed in the well.

Sample Labeling and Chain-of-Custody

Samples to be analyzed on site will be collected in containers with unique sample

A chain-of -custody document will track all sample

containers with respect to well number, date and time of sample collection, sample

container number, and the type of preservation used.
numbers for identification.

C - 3
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EXECUTIVE SUMMARY

The Occidental Chemical Corporation plant at Castle Hayne, North Carolina, utilized

an onsite diked lagoon from 1971 to 1991 for the disposal of chrome ore washings

and sludges from the plant's industrial wastewater treatment facility. Precipitation

falling within the lagoon and percolating through the accumulated sludge creates a

leachate containing iron, chlorides, and other total dissolved solids. As the leachate

has infiltrated into the subsurface, the groundwater quality has been impacted. The

purpose of the lagoon closure is to mitigate the continued impact to groundwater

quality by substantially eliminating the infiltration of leachate. The development of

this closure plan for the lagoon satisfies one of the Groundwater Remediation

Objectives as defined in the 1990 Remediation Operation Plan for the Castle Hayne

plant.

The lagoon will be capped to prevent precipitation from entering the sludge and,

hence, substantially eliminate the production of leachate. The cap will consist of an

impervious membrane (very low density polyethylene or plasticized polyvinyl chloride)

placed between bedding fill and protective cover soil layers. The cap surface will be

covered with topsoil and a hardy grass stand. Precipitation falling on the cap will (1)

be retained in the top soil and protective fill layers and subsequently lost as

evapotranspiration, (2) sheet flow across the cap as surface runoff, or (3) percolate

through the cover soil to the impervious membrane. A geofabric drainage layer placed

directly on top of the membrane will conduct percolating water to the perimeter of the

cap. Cap surface runoff and underflow from the drainage layer will be discharged as

sheet flow to the surrounding wetland areas.
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SECTION 1
INTRODUCTION

1.1 General. The Occidental Chemical Corporation (OxyChem) plant at Castle Hayne,

North Carolina, processes chrome ore to manufacture a variety of chromium based

chemical products (e.g., sodium chromates and chromic acid). Washings from the

chrome ore and sludges from the plant's industrial wastewater treatment facility were

pumped as a wet slurry to a diked lagoon for disposal. The lagoon was constructed

in 1971, and its use was discontinued in 1991. Precipitation falling within the lagoon

and percolating through the accumulated sludge creates a leachate containing iron,

chlorides, and other total dissolved solids (TDS). As the leachate has infiltrated into

the subsurface, the ambient groundwater quality has been impacted.

1.2 Purpose and Scope. One of the Groundwater Remediation Objectives as defined

in the 1990 Remediation Operation Plan (ROP) for the OxyChem Castle Hayne Plant

was to develop and implement a closure plan for the lagoon. Accordingly, the

purpose and intent of the closure activities are to mitigate continued impact to the

ambient groundwater quality from percolating leachate produced within the lagoon

sludge. To accomplish this, two alternate schemes for capping the lagoon were

evaluated; capping substantially eliminates precipitation from percolating through the

sludge and producing leachate within the lagoon. The scope of this closure plan

includes justifying a selected capping option, presenting the design of the selected

closure scheme, and evaluating the impact of its construction. The groundwater

impact from the historical operation of the lagoon is being addressed in the Special

Order of Consent (SOC) between OxyChem and the North Carolina Department of

Environment, Health, and Natural Resources; Division of Environmental Management

(DEM).

60-1881
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SECTION 2
SUMMARY OF EXISTING LAGOON CONDITIONS

2.1 Configuration and Topography. The OxyChem facility is located on the south

bank of the Northeast Cape Fear River (see Figure 1). The processing plant is situated
on a river terrace at an approximate elevation of +24 feet. On the north side of the

the river side), the topography drops steeply forming a bluff, orplant (i.e
escarpment, which separates the higher terrace to the south from the river flood plain
(approximate elevation +2 feet). The width of the flood plain from the bluff to the

•#

river is 1,000 to 1,200 feet.

2.2 Perimeter Dike. The lagoon was created in 1971 by constructing an engineered

dike around three sides of an approximately 16-acre area on the flood plain; the
natural bluff forms the fourth (south) side of the enclosure (see Figure 2). The natural

flood plain sediments formed the base of the lagoon,

constructed to a height of 10 feet above the flood plain (i.e., elevation + 12 feet), and
the lagoon was divided into two separate impoundment areas by an east-west medial
dike. The perimeter dike was later raised to its current height at elevation +22 feet;

the medial dike was subsequently buried under accumulating sludge.

The dike was originally

The perimeter dike is constructed of locally-derived borrow fill which is a silty, slightly
clayey sand and sandy silt (Sirrine, 1992); these materials are in the Unified Soil
Classification (USC) Groups SP and SM . The fill was placed and compacted in
controlled lifts, or layers, in accordance with engineering design plans. The crest of

the dike is 12 feet in width providing an access roadway. The interior and exterior
*

dike side slopes are two feet horizontal to one foot vertical (2:1, or a descending
angle of approximately 26.5 degrees); the generally 20-foot high dike is, therefore,
approximately 92 feet wide from interior to exterior toe. The dike is designed to

impound a water-saturated, fluid sludge and, accordingly, is considered to be an

OXYCHEM CASTLE HAYNE
LAGOON CLOSURE PLAN
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earthen dam. The design and performance of the dike were evaluated and permitted

under the dam safety regulations by the DEM Land Quality Section (LQS).

2.3 Nature of the Sludge. The sludge is a mixture of chrome ore washings and the
sludges from the plant's industrial wastewater treatment facility; it is a predominantly

silt-size soil material (Sirrine, 1992). Characteristic of a pure silt, the sludge is non-

plastic to pseudo-plastic in behavior with a very high liquid limit and very low
plasticity index; the sludge predominantly classifies as a USC Group ML.

The sludge was placed in the lagoon from south to north as a pumped slurry with a
three-to-one ratio of water to solids. The transport water was decanted through

stand-pipes in the lagoon and returned to the plant. The sludge retains moisture and

has a high in-place moisture content. Water content of in-place sludge samples range

from 35 to 61 percent (computed as the weight of water to the total sample weight).
With this high moisture content, the sludge exhibits thixotropic behavior; that is, the
shear strength of the sludge is reduced significantly when the sludge is disturbed.
The sensitivity, or the ratio of the shear strength in the undisturbed soil to the shear
strength when disturbed, ranges up to 15 (Sirrine, 1992). The seemingly soil-like
sludge can become very fluid when disturbed by equipment vibration, excavation, or
other mechanical activity.

2.4 Native Materials Below the Lagoon. The sludge was originally placed directly on
the existing flood plain vegetation. At the base of the lagoon, therefore, is a relict
organic-rich layer which represents the original vegetation mat. Below the organic
layer are fine to medium sands typical of the flood plain (i.e., fluvial) deposits. (See

Section 3.1 on hydrogeology for a more detailed description of the stratigraphy.)

2.5 Existing Soil Cap. As the lagoon was filled from the south, the sludge slurry

discharge pipe was periodically moved from side to side and northward. Sludge

accumulated in the southern third of the lagoon to within approximately two feet of

60-1881
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the dike crest elevation. For dust control, a common soil cap was placed on this
completely filled portion of the lagoon in 1984. The average thickness of the soil cap
is 1Ya feet, and it consists of locally available silty sand fill. The fill was placed by

light construction equipment working from south to north, always keeping the
equipment on the fill already placed. No movement of the sludge ahead of the fill
placement, a phenomenon known as "mud wave," was created.

While this existing dust control cap does not (nor was intended to) fulfill the purpose
of a final closure, it does constitute a valuable field proof-test of construction
techniques that can be utilized on the thixotropic sludge. The placement of the
existing soil cap demonstrated that light earth-moving equipment can work from the
previously placed fill without encountering severe difficulties with the strength-
sensitive sludge.

OXYCHEM CASTLE HAYNE
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SECTION 3

SUMMARY OF HYDROGEOLOGIC CONDITIONS

3.1 Hydrogeology. The stratigraphy beneath the lagoon site consists of the following

formational units in descending order:

Fluvial Deposits: River and flood plain deposits consisting of sands and
gravel with fine-grained sediments; rich in organic material. Thickness
ranges from approximately 3 to 20 feet with an average of approxi-
mately 15 feet.

Upper Castle Hayne (UCH): White to light-gray coarse sand, glauconitic
clay, marl, and weathered fossiliferous limestone. The UCH has been
replaced by fluvial deposits near the river; elsewhere the thickness
ranges from 154 to 7 feet with an average of approximately 4 feet.

Middle Castle Hayne (MCH): Light-gray, dense, crystalline limestone.
The MCH is discontinuous and is absent near the river; elsewhere, the
thickness ranges from 54 to 454 feet with an average of approximately
3 feet.

Lower Castle Hayne (LCH): Fossiliferous limestone with calcareous
sandstone near the base. Thickness is approximately 20 feet and
relatively uniform across the site.

Pee Dee (PD): Sandstone, shelly limestone, and interbedded silty sands.
Maximum thickness undetermined at the site.

Two water-bearing zones (aquifers) have been identified beneath the lagoon (Sirrine,

1992). The shallow (or surficial, or water-table) aquifer consists of the Fluvial

Deposits and, where present, the UCH formation. The predominant groundwater flow

direction is northward toward the river at an average gradient of 7 x 10'3 foot vertical

per foot horizontal (ft/ft); the gradient may change radically with fluctuating river

levels (greater when the river is low, and less when the river is at flood stage). The

hydraulic conductivity of the shallow aquifer also varies significantly, from 1 to 19

feet per day (ft/d), which is typical of heterogeneous fluvial deposits. The average

groundwater flow velocity is approximately 3 x 10‘2 ft/d. The groundwater flow

OXYCHEM CASTLE HAYNE
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direction and gradient in the shallow aquifer are influenced by active groundwater

extraction wells in the area.

The deeper aquifer consists of the LCH and PD formations. The predominant ground-

water flow direction is east-southeast at an average gradient of 4 x 10'3 ft/ft. Like the

shallow aquifer, the deep aquifer flow is influenced by groundwater extraction wells

in the area, particularly those in conjunction with ongoing quarrying operations to the

east-southeast of the plant. The mean hydraulic conductivity is approximately 19 ft/d

in the LCH and 2 ft/d in the PD; average groundwater flow velocity is 1 x 10'1 ft/d

(Sirrine,1992).

The two aquifers are separated by the MCH formation, which is not present across

the entire site. Therefore, the aquifers are hydraulically connected. An average

downward flow gradient of 1 x 10'1 ft/ft exists from the shallow to deep aquifers.

3.2 Precipitation. Percolation, and Leachate Production. The Castle Hayne area

receives an average 51 (Sirrine,1992) to 56 (NOAA,1993) inches of rainfall annually,

of which over three inches is lost due to direct runoff and approximately 40 inches is

lost to evapotranspiration. Applying these climatic conditions to evaluation of the

lagoon by the EPA's Hydrologic Evaluation of Landfill Performance (HELP) computer

modeling program,a predicted lVi inches percolates vertically through the impounded

sludge (Sirrine,1992). Over the approximately 16-acre area of the open lagoon, this

represents approximately 3.25 million gallons per year of percolating precipitation.

The precipitation percolating through the sludge removes some amount of chemical

constituents from the sludge and emanates as a leachate. The sludge [which is

defined as non-hazardous waste under 40 CFR 261.4(b)(7)(xiv) ] contains relatively

high concentrations of chlorides, iron, and total chromium; these are the constituents

potentially available for leaching. The chromium, however, exists predominantly in

the reduced trivalent state, and analyses have revealed that the leaching potential for

OXYCHEM CASTLE HAYNE
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chromium diminishes with depth. Chromium has not been detected in the ground-

water receiving the leachate.

3.3 Groundwater Impact. Evaluation of the groundwater quality (Sirrine, 1992) in the

area immediately surrounding the lagoon revealed that:

In the shallow aquifer, the parameters of chloride, iron, total dissolved
solids (TDS), and color exceeded the North Carolina standard for Class
GA groundwater. Iron concentrations, however, did not exceed the
groundwater quality standards established for fluvial deposits.

In the deep aquifer, the parameters of iron, TDS, and color exceeded the
Class GA standard. Chlorides exceeded the Class GA standard in
groundwater samples from the LCH formation (upper portion of the deep
aquifer) but not in samples from the PD formation (lower portion of the
deep aquifer).
Chromium was not detected in the groundwater samples from either
aquifer.

The detection of chlorides and iron, in particular, indicates that the approximately

3.25 million gallons per year of infiltrating leachate from the lagoon has impacted the
groundwater quality in both the shallow and hydraulically connected deep aquifers.
This groundwater quality impact is being addressed by the SOC between OxyChem

and the DEM.
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SECTION 4
SELECTION OF THE CLOSURE CONCEPT

4.1 Selected Closure Scheme. The approach to closing the lagoon which best

satisfies the purpose of the closure (eliminate leachate production which impacts

groundwater quality) and creates the least collateral environmental concern is to cover

the lagoon with an impervious cap to prevent precipitation from entering the
As discussed in previous sections, it is the infiltration ofimpounded sludge.

precipitation into the sludge that generates the leachate which then percolates to the

underlying groundwater.

The impervious cap design selected includes:

A soil bedding fill placed directly over the sludge and graded to establish
the final shape and slope of the cap.

An impervious membrane of very low density polyethylene (VLDPE) or
polyvinyl chloride (PVC) laid on the bedding fill.

A highly transmissive geosynthetic drainage material to prevent
infiltrating precipitation from accumulating on the impervious membrane.

A protective fill layer covering the membrane and drainage material to
prevent exposure and damage to the membrane.

A topsoil layer to establish a sound grass cover on the complete cap
surface.

Precipitation which falls on the completed cap will be dissipated as runoff,

evapotranspiration, and infiltration, just as with any natural vegetated area. The key

difference is that the infiltrating precipitation can migrate only as far as the impervious

membrane. At that point vertical percolation is blocked, and the drainage layer allows

the percolating water to flow to the perimeter of the lagoon where it is released as
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This capping scheme effectively eliminatessheet flow to the surrounding area,

percolation of precipitation into the sludge and, hence, leachate production.

4.2 Justification for Selecting the Impervious Membrane Cap. In the previously

prepared Site Characterization and Remedial Assessment Report (Sirrine, 1992),

various options for effecting the lagoon closure were considered and evaluated.
Providing an impervious cap was selected as the approach which best satisfies the

Two alternatives, a hardened cap and anpurpose and intent of the closure,

impervious membrane, were justified as viable options. Both reduce the volume of

infiltrating precipitation and, hence, the potential volume of leachate by greater than

99 percent.

In terms of dissipating precipitation which falls on the cap, the options are markedly

different. The hardened cap scheme creates a 16-acre paved surface, and the

precipitation falling on the cap essentially all becomes immediate runoff (with varying

degrees of evaporative loss due to other climatic conditions). A perimeter storm

water collection and retention system would be required to handle the runoff. In

contrast, the impervious membrane scheme results in a soil and grass surface which

absorbs much of the precipitation as would a naturally vegetated area. Much of the

precipitation is retained by the soil cover and subsequently lost to evapotranspiration;

a portion is lost as sheet flow from the gently sloping cap surface; and the portion of

precipitation which in a natural setting would percolate as recharge to the

groundwater is, instead, discharged with a time lag to the perimeter of the cap

through the drainage layer. In discrete, short-term storm events (e.g., an afternoon

thunder shower), virtually all the precipitation will be retained by the soil cap and

subsequently lost to evapotranspirationor under-flow from the drainage layer; surface

sheet flow will be minimal except in the record storm events (e.g., 10-year, 50-year,

100-year storms). Therefore, from considerations of storm water management, the

impervious membrane capping scheme results in a more natural, time-delayed

dissipation of precipitation than does the hardened cap.
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Final grade slope on the hardened cap need not exceed 1.0 percent for drainage;

careful selection of the membrane and drainage layer allows the impervious membrane
cap to achieve a minimum 2.0 percent slope. The existing sludge surface is at a 1.8

to 2.0 percent slope; therefore, both options minimize the quantity of cap fill required

since either can follow the existing sludge topography without significant adjustment

of the existing sludge surface. Both alternatives allow the use of locally-derived

borrow material, and neither has stringent soil compaction requirements (as would,

for example, a compacted clay cap) which would be a construction concern on the
thixotropic sludge.

For the hardened cap alternative, storm water basins with capacity for the 16-acre
paved area would be necessary. However, the exterior toe of the perimeter dike on

the east and north sides is bordered by wetlands; on the northwest, wetlands lie just
beyond the access road which runs along the exterior dike toe. The location of the
storm water retention basins would likely encroach on wetlands.

Since the construction considerations for the two alternatives are roughly equivalent,

the storm water considerations justify the selection of the impervious membrane as

the more suitable capping scheme.
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SECTION 5
HYDROLOGIC IMPACT OF THE CLOSURE

5.1 Leachate Extrusion Purina Cap Construction. As fill for the cap is placed on the
sludge, the fill weight will induce consolidation of the sludge. Consolidation tests

performed on samples of sludge at various locations and depths within the lagoon
(Sirrine, 1992) reveal that the sludge beneath the existing 1'A-foot thick soil cover on
the southern third of the lagoon has experienced slightly more consolidation than
sludge in the remainder of the lagoon. Using the soil test data, the amount of
consolidation settlement that will occur in the sludge under the weight of the 2 Vi-foot
to 4-foot thick proposed cap is calculated to be an average of 1'A inches with a
maximum of three inches. Since the sludge has a very high moisture content,

consolidation of the sludge will extrude that moisture as liquid leachate. An estimated
650,000 gallons of leachate will be extruded from the sludge in response to the
weight of the cap.

5.2 Groundwater Impact. The sludge is a fine-grained but non-cohesive soil. There-

fore, in response to the weight of the cap, settlement of the sludge and the resulting

extrusion of leachate will occur rapidly. Most of the leachate will be produced during
construction, and 95 percent of the leachate production will occur within a year of
construction.

In the early stages of cap placement, as will be described in following sections, an
indeterminate percentage of the leachate will extrude on the uncapped, downslope
(northwest) surface of the sludge where it will combine with general storm water for
collection and treatment at the plant's wastewater treatment facility. Hence, not all
of the extruded leachate will percolate to the groundwater.

The short-term, first-year potential impact to groundwater quality will be the
percolation of less than 650,000 gallons of leachate extruded from the sludge as a
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result of cap construction. This volume represents less than three months of
estimated leachate production from average rainfall on the lagoon in its current, non-

capped condition. From the commencement of construction until the impervious
membrane is completed and the lagoon is effectively capped, a period of approxi-
mately four months, leachate will be generated from both infiltrating precipitation and
fluid extrusion from sludge consolidation. During the remaining period of construction,

leachate will be produced only from the consolidation of the sludge, which will be
occurring at a rapidly decreasing rate. In less than one year from commencement of
the cap construction, the overall impact to the groundwater quality from the
construction effort will be roughly the same as the impact of doing nothing to the
lagoon for a similar period of time.

OXYCHEM CASTLE HAYNE
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SECTION 6
CLOSURE DESIGN

6.1 Cap Design. The elements of the cap have been specifically designed to

accommodate the lagoon configuration, locally available soil materials, and intent of

the closure for the 100-year, 24-hour storm event.

The cap, from bottom to top, consists of five major6.1.1 Cap Section.
elements (see Figure 3):

A soil bedding fill will be placed directly on theBedding Fill:
sludge. It will serve three purposes: (1) create a stabilize working
base on the thixotropic sludge; (2) establish the final shape and
slope of the cap; and (3) provide a protective bedding for the
impervious membrane. The thickness of the bedding fill will vary
from approximately one to three feet.

Impervious Membrane: An impervious membrane of either very
low density polyethylene (VLDPE) or polyvinyl chloride (PVC) will
be laid on the bedding fill. The membrane is the most critical
element of the cap; it prevents the downward percolation of
precipitation.

Drainage Layer: A highly transmissive geosynthetic, or geotextile,
drainage material will be placed directly on the impervious
membrane. The purpose of the drainage layer is to prevent
infiltrating precipitation from accumulating on the impervious
membrane and saturating the overlying soil cover. The geotextile
material is backed with a filter fabric on the top side to retain the
overlying soil.

Protective fill will be placed directly on theProtective Fill:
drainage layer. The purpose of the fill is (1) to prevent exposure
and damage to the membrane and drainage layer and (2) to
provide a moisture retention soil zone below the topsoil. The
protective fill layer will be a minimum of one foot thick.

Topsoil: A topsoil layer will be placed over the protective fill in
order to establish a sound grass cover on the completed cap
surface. The topsoil layer will be approximately 6 inches thick.

60-1881
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6.1.2 Impervious Membrane. The sole function of the impervious membrane

is to provide a virtually water-proof layer. To ensure this function over the

long-term, the membrane material and its seams must (1 ) have sufficient

. strength to accommodate settlement of the sludge and cap, (2) resist puncture

from particles in the bedding soil, (3) be chemically inert to any liquids or

vapors in the sludge or cover soil, and (4) resist any other site-specific adverse

Much of the design concern over the integrity of impervious

membranes focuses on sanitary landfill settings where localized differential

settlement (pot-holes) may be severe, overall settlement may be significant,

liquids and gases may be solvent to the membrane or seams, and other site

conditions (e.g., burrowing animals) may pose unique problems,

conditions do not exist at the lagoon. The sludge is generally homogeneous,

so severe differential settlement and "pot-holes" are not anticipated, either

during construction or over the long term. The sludge contains no compounds

which are solvent to membrane materials or which produce vapors potentially

detrimental to the membrane. There are no reported difficulties with rodents

or burrowing animals in the area.
membrane in the lagoon closure application are not as severe as for landfill

applications.

conditions.

These

Hence, the design constraints for the

Several alternate materials and thicknesses have been considered for the

membrane. Calculations of settlement and anticipated membrane stretching

confirm that very low density polyethylene (VLDPE) at a thickness of 20 mils
is sufficient for this lagoon application. However, installation contractors report

that the seaming techniques for the relatively thin 20 mil VLDPE are somewhat

more labor-intensive than for the thicker 30 mil VLDPE. Since the material cost

for 30 mil is not significantly greater than 20 mil but the installation costs may

be greater for 20 mil than for 30 mil, there may be no cost advantage to using

the thinner material. The construction plans and specifications will, therefore,

allow either as a bid alternate.

60-1881
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The use of plasticized polyvinyl chloride (PVC) of 30 mil thickness was also

evaluated. The disadvantagesnormally associated with PVC (e.g.,deterioration

in prolonged exposure to sunlight, solvent vapors, edible to rodents, etc.) are

not factors in this lagoon closure application. The strength properties of 30 mil

PVC are adequate for the anticipated settlement conditions. Therefore, the use

of 30 mil PVC will also be allowed as a bid alternate.

The impervious membrane will be placed as overlapping long strips (rolls) or as

overlapping panels. In either case, joining the material and creating continuous

seams is of critical importance to the integrity of the membrane; the seams

must not allow leakage and must not compromise the strength of the

membrane material. The recommendations of the membrane manufacturer will

be followed as to the seaming technique (heat, solvent, or mastic) and

inspection procedures (e.g., in-place vacuum testing, destructive test coupon

testing, etc.). Regardless of the manufacturer's recommendation, a minimum

overlap of six inches will be specified to ensure maintenance of the membrane

strength integrity.

6.1.3 Geosvnthetic Drainage Laver. Because of the need to maintain a minimal

two percent slope to the cap (see Section 6.2), the drainage layer becomes a

very important element of the cap design. Even with the minimal slope, the

drainage layer must allow the percolating water to be freely transported to the

cap perimeter and, therefore, minimize the buildup of hydrostatic head in the

protective fill and topsoil layers. Otherwise, during the 100-yr, 24-hour storm

event, for which the cap is designed, the overlying topsoil and protective fill

would become over-saturated, and excessive erosion of the cap surface would

result from the increase in runoff and decrease in soil stability. The HELP

computer modeling program was used to identify the necessary transmissive

properties of the drainage layer.

60-1881
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Commercially available geotextile products (such as AKZO Enkanet 4010) meet

the drainage layer requirements. Rather than a filter-like fabric as often used

for drainage material, these highly transmissive drainage materials are

constructed from permeable net-work synthetic textiles as non-crushable

waffles; the textile material itself is highly transmissive, and the waffle

construction provides open channels. The top side of the textile is bonded to

a geofabric filter cloth which allows free vertical percolation of the water into

the drainage layer, but precludes entry of soil particles.

6.1.4 Properties of the Fill Materials.
properties other than being an easily workable soil. Its purpose is to provide

that bulk material necessary to establish the shape and grade of the cap and to

provide a relatively stable base for the impervious membrane. The bedding fill

can be virtually any non-cohesive soil type or cohesive soil of low plasticity so

long as it is free of large gravel, rocks, or debris which could puncture the

Local borrow sources and soil from the perimeter dike to be

partially excavated are suitable for bedding fill.

The bedding fill has few required

membrane.

The protective fill must also be a workable soil free of rocks and debris that

might puncture the underlying drainage layer; however, it must also have a

moderately low permeability to be compatible with the drainage layer. The fill

must be a silty, clayey sand or sandy silt. The HELP computer modeling

program indicates that, in order to be compatible with the slope and drainage

layer, the protective fill should have a permeability of 10'4 centimeters per

second. The mean permeability value of local borrow sources and the

permeability of the dike soils to be excavated meet this requirement.

Topsoil will be a locally-available common fill with sufficient organic content to

support the grass cover and sufficient workability to be easily spread. The

permeability can be no less than that of the protective fill. The topsoil will,

60-1881
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therefore, be a silty sand or sandy silt with humus. The completed cap will be
seeded with a locally-common, dry-tolerant grass. Fertilization and irrigation
will be provided as required to establish and maintain a thick stand of grass.

6.1.5 Percolation Properties of the Completed Cap. When completed, the cap
from the surface down to the drainage layer will behave as a sandy silt soil
terrane with natural vegetation. Discrete rainfall events will largely infiltrate the
topsoil and protective fill, be retained as soil moisture, and be subsequently lost
to evapotranspiration. During more significant storm events, the topsoil and
protective fill will become saturated with downward percolating rain water.
The drainage layer is designed to discharge the percolating water to the cap
perimeter so that the cover soil does not become over-saturated, which would
reduce the stability of the cover soil and promote the development of surface
erosion features. (In other words, the topsoil and protective fill react as if the
drainage layer was a significant thickness of soil of equal or greater

permeability than the cover fill. )

Below the drainage layer, the impervious membrane will block vertical migration
of precipitation into the underlying bedding fill and sludge with an estimated 99
percent efficiency.

6.2 Grading Plan. The cap grading plan controls the total quantity of fill required for
the cap and the direction of storm water drainage.

6.2.1 Cap Slope Considerations. The general "rule-of-thumb" for landfill caps
is that the final slope should be in the range of three to five percent. However,
the existing sludge surface north of the previously capped area slopes
northwestward at approximately two percent. Two factors were considered:

Considering the thixotropic nature of the sludge, the existing
lagoon topography cannot be significantly altered. Sludge cannot

OXYCHEM CASTLE HAYNE
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be pushed or graded upslope with conventional earthwork
equipment (bulldozers) to create a steeper slope.

The greater the cap fill thickness (hence, weight), the greater the
resulting consolidation of the sludge, and the greater the volume
of extruded leachate.

Therefore, it is advantageous for the final cap surface to reflect the topography

of the existing sludge surface to the greatest degree possible so that no

significant quantity of sludge requires regrading and the cap can be a minimal
thickness. For these reasons, the HELP computer modeling program was
utilized to select the properties of cover fill and drainage layer materials that
allow the final cap grade to be two percent.

In order to maintain a minimum slope of two percent and take full advantage

of the existing sludge topography, the cap grade will have a crest located
asymmetrically along the east side with a gently concave slope to the

northwest. The conceptual cap grading plan is shown on Figure 4.

6.2.2 Lowering the Dike Crest.
approximately elevation +22 around the entire perimeter. The dike crest will

be lowered to accommodate the final cap grade and allow runoff and underflow

from the drainage layer to discharge down the exterior face of the dike. The
dike will remain at full height at the southern end of the western side and along

the southern half of the eastern side (see Figure 4). The crest elevation of the
dike will slope to approximately elevation + 12 along the northwest portion of

the lagoon. The relationship of the final grade and dike elevation to the existing

topography across the north end of the lagoon is shown on cross section C-C',
which is cut on Figure 4 and presented on Figure 5.

Currently, the crest of the dike is at

As the dike is lowered, the crest width and interior face slope will remain

constant; the exterior slope will be reduced, which is advantageous in
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minimizing storm water flow velocity and erosion potential. The crest of the
dike will be level with the top of the bedding fill; the impervious membrane and
drainage layer will extend onto the dike crest and terminate at a gravel gabion.
The gabion serves three critical purposes:

Provides a transition to allow underflow from the drainage layer to
discharge to the exterior dike surface.

Retains the protective fill and topsoil layers.
Provides a transition to allow surface runoff from the cap to
discharge onto the steeper exterior dike slope.

The dike configuration at full and reduced height and the relationship among the
cap, dike, and gabion are shown on Figure 6.

Located on the dike are a series of piezometers that were used to monitor
hydrostatic conditions during dike construction and a series of groundwater
monitoring wells (east and northeast portion of the dike). Two of the monitor
wells are integral to the overall groundwater monitoring program for the plant
site and must remain; construction will accommodate recompleting these wells
at the new surface elevation. The NC DEM Groundwater Section has concurred
that the remainder of the monitor wells and piezometers may be abandoned to

facilitate construction of the cap. Prior to initiating cap construction, these
wells will be abandoned in accordance with Title 15A, Subchapter 2c, Section
.0113 of the North Carolina Administrative Code.

6.2.3 Storm Drainage. For discrete storm events (e.g., isolated thunder
showers), most or all of the precipitation will percolate and be held in the top

soil and protective fill where it will be eventually lost to evapotranspiration.
Storm drainage from significant storm events (e.g., 10-year, 100-year, etc.) will
consist of two components. Depending upon the magnitude of the event, 50
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to over 60 percent of the precipitation will discharge as surface runoff, while

an additional 8 to 12 percent will discharge as underflow from the drainage

layer; there is a time lag between the peak surface runoff and the peak

underflow discharge. Both components pass into the gravel gabion and

discharge as sheet flow down the exterior dike slope. The majority of storm

drainage, roughly 80 percent, will discharge to the northwest with the greatest

portion discharging north of the mid-point on the western side of the dike. This

is also the area of the lowest dike crest and most gentle exterior dike slope,

hence, the least downslope drainage velocity. Even so, the upper portion of

the slope immediately below the gravel gabion will be protected with permanent

erosion control matting to minimize the potential for slope erosion. All exterior

dike slopes will be hydroseeded to quickly establish a permanent grass cover.

All storm drainage discharging from the cap will do so as sheet flow down the

grassed slopes of the perimeter dike. No storm drainage from the plant area

will discharge north to the lagoon cap, and no significant cap drainage will

discharge south into the plant.

6.3 Construction Methods and Stability Considerations. Due to the thixotropic nature

of the sludge and the sensitivity of the surrounding wetlands to construction activity,

the construction methods and sequence will be carefully specified to ensure that the

purpose and goals of the closure are not compromised.

6.3.1 Dressing the Existing Lagoon Surface.
excavation or movement of the sludge will be attempted, minor topographic

irregularities on the sludge surface will be dressed to a more regular surface

using light flotation equipment (e.g., screw pontoon, "mud-bug", etc.). A

topographic ridge of sludge paralleling the northeastern dike (see Figures 2 or

4) will be excavated with equipment on the dike crest and redistributed

Although no significant
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upslope. Clearing and grubbing vegetation from and minor regrading of the

previously placed cap will also be necessary.

6.3.2 Placing the Bedding Fill. The bedding fill will be placed directly upon the

dressed sludge surface. As demonstrated during the placement of the soil cap

in 1984, light earthmoving equipment always working from the filled toward

the unfilled area can satisfactorily place the bedding fill. Placement of the fill

will commence from the southeast and progress downslope toward the

northwest.

Approximately half of the bedding fill volume must be imported from offsite,

and this material will be placed first. The remaining bedding material will be

excavated from the dike as the crest elevation is lowered and the slope of the

The sequence of dike excavation and filling has

significant impact upon the construction sedimentation and erosion control

plan; this is discussed in more detail in Section 6.4).

exterior face reduced.

6.3.3 Placement of the Impervious Membrane and Drainage Laver. When

placement of the bedding fill is essentially complete, the impervious membrane

will be placed over the entire cap and secured into the crest of the perimeter

dike. Placement and seaming of the membrane and inspection of the seams

will be in accordance with the manufacturer's specifications and warranty. As

placement of the membrane progresses across the lagoon, placement of

drainage layer will commence. The placement and joining of adjacent panels

or strips of the drainage layer and geofabric backing will be in accordance with

the manufacturer's specifications.

At the crest of the perimeter dike, the cap surface runoff and underflow from

the drainage layer must both transition to sheet flow down the exterior dike

face. To accomplish this transition, a gravel-filled gabion will be placed along
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the top of the exterior slope face. The gabion will rest on a geofabric filter
cloth to separate the gravel from the underlying dike soils. The gabion may

also provide anchorage for erosion control matting on the exterior dike face and
anchorage for the impervious membrane of the cap. The drainage layer

terminates at the gravel gabion to allow free discharge of the underflow. Cap
surface runoff will also enter the gabion, and the combined runoff and
underflow will emerge on the dike face as sheet flow. The conceptual detail
of this critical transition element is shown on Figure 7.

6.3.4 Placement of the Protective Fill and Topsoil. Utilizing a construction
procedure similar to the one used for placement of the bedding fill, the
protective fill will be placed by very light, wide-tracked earth moving equipment
working always from the filled toward the unfilled areas to protect the drainage
layer and membrane from damage. Fill for the protective cover will be select
imported fill or excavated dike material, should there be excess from the
bedding fill placement. Once the protective fill has been placed and dressed to

grade, topsoil will be placed in a similar method. Other than light proof rolling,

the topsoil and protective fill will not be compacted, and there are no
compaction test requirements.

6.3.5 Alteration and Stability of the Perimeter Dike. The perimeter dike is an
engineered feature which was constructed under earthwork and compaction
specifications and which was later evaluated under the dam safety act. The
stability of the dike at its full current height has been evaluated (1) for the
loading conditions of the cap and gravel gabion transition element and (2) with
storm water sheet flow down the exterior dike slope. The dike was found to

be stable with acceptable safety factors for both surface seepage sliding and
toe arc failure.
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As the crest elevation of the dike is reduced and the slope of the exterior face

is reduced from the current 2:1 to 4:1 or less, the dike becomes increasingly

more stable. In addition, the exclusion of precipitation from the impounded

sludge and the consolidation of the sludge under the weight of the cap render

the sludge a more stable mass and somewhat reduce the loading on the dike.

6.4 Construction Sedimentation and Erosion Control (SEC) Plan. An SEC Plan will be

prepared that specifies the measures and procedures to be employed during

construction to minimize erosion within the construction area and prevent sediment

from migrating outside of the construction area. Storm water runoff will be collected

and controlled in two different phases and areas during construction:

Storm water collecting within the perimeter dike. This storm water will
commingle with leachate extruded from the sludge surface during the
early phase of cap construction.

Storm water discharging from the exterior face of the perimeter dike
during work on the dike slopes and during the latter phases of cap
construction.

6.4.1 Storm Water and Leachate Collection in Lagoon Interior. As described

in Section 6.3.1, approximately half of the bedding fill will be imported from

offsite and placed in the southern half of the lagoon. At that point, excavation

of material from the perimeter dike will commence to furnish the remainder of

the bedding fill. Until the final stages of the dike excavation and lowering of

the crest elevation, the dike creates an impounding basin in the northwest

corner of the lagoon. Storm water falling within the lagoon perimeter during

this phase of construction will collect and be impounded in the northwest

portion of the lagoon as it currently does. Also, as bedding fill is placed

(working from the southeast to the northwest), leachate will be extruded from

the sludge, a portion of which will collect with storm runoff in the

impoundment area.
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A stilling sump will be constructed in the sludge at the lowest point in the

northwest corner. Storm water runoff and extruded leachate that collects in

the northwest lagoon corner will be pumped to the plant's wastewater

treatment facility prior to discharge from a permitted outfall. The former

standpipes (used when the lagoon was an active disposal area) may be utilized

as shown on Figure 2, or a totally separate temporary line may be laid to the

wastewater facility. The stilling sump will remain until placement of the

impervious membrane requires its removal and backfill.

6.4.2 Sedimentation and Erosion Control on Lagoon Exterior. When excavation

of the perimeter dike for borrow material commences, a construction

sedimentation perimeter will be established. Sediment from storm water runoff

during construction activities on the exterior dike face and crest will be

intercepted at the construction perimeter through the use of conventional

sediment fences and straw bales.

When the appropriate crest elevation and exterior slope on the dike are

attained, erosion control matting will be installed on the dike slope in areas

impacted by the greatest percentage of sheet flow runoff, and all exterior dike

slopes will be hydroseeded to establish grass cover in the minimum possible

time.

The sedimentation fence perimeter will be located at the toe of the dike slope,

which is the defined edge of wetlands, along the east and north sides. On the

west, the fence will be placed along the west edge of the access road adjacent

to the wetlands (see Figure 2).
activities encroach upon the wetlands.

Under no circumstance will construction

6.4.3 Final Construction. Following installation of the impervious liner and

geotextile drainage layer, the protective fill and topsoil will be placed. After
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final grading the entire cap will be seeded and fertilized according to the design

specifications to establish a dense cover of dry-tolerant grass.

6.5 Environmental Permitting. Environmental permitting issues for the lagoon closure

include the following:

Dredge and Fill Permit: Corps of Engineers has determined upon site
inspection that the construction as proposed requires no COE 404
Dredge and Fill permit.

North Carolina Coastal Area Management Act (CAMA): NC Division of
Coastal Management has determined upon site inspection that the
construction as proposed requires no CAMA permit.

North Carolina Sedimentation and Erosion Control Plan: To be submitted
to Hanover County with copy to DEM.

North Carolina Storm Water Certification - 401 Water Quality Permit:
Letter confirming that impervious surface area is less that one acre to be
submitted to DEM Water Quality Section.

National Pollutant Discharge Elimination System (NPDES) Notice of
Intent: To be submitted to DEM in Raleigh.

Modification to NPDES application for site-specific storm water discharge
permit: Check on need for permit modification with DEM in Raleigh.

Dam Safety Permit for alteration of dike: Copy of Closure Plan to be
submitted to DEM Land Quality Section, Wilmington, for determination
if dike is still considered an impounding structure.
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SECTION 7
CLOSURE SCHEDULE

The proposed closure design, construction, and related activities will extend into the

fourth quarter of 1994. The schedule for specific closure activities is presented as
Figure 8.
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SECTION 8
CLOSURE DOCUMENTATION

During the construction activities, a log of the
construction sequence will be maintained and will be available for DEM inspection.
8.1 Construction Sequence.

8.2 As-Built Drawings. The design drawings will be amended and updated during

construction to include revisions made by the Engineer of Record and to reflect
ancillary features. The completed As-Built drawings will be sealed by the Engineer of
Record (a licensed Professional Engineer in North Carolina) and submitted to the DEM

for their permanent records.
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SECTION 9
CAP INSPECTION AND MAINTENANCE PLAN

9.1 Vegetative Cover Maintenance. Maintaining the grass stand on the lagoon cap

is critical to the long-term integrity of the lagoon closure. The following elements will
be incorporated into the maintenance plan:

Provisions for watering grass in extended dry periods.

Minimal mowing as required to maintain health of grass.

Periodic removal of deep-rooted plants which may be attempting to
grow.

Periodic removal of dead grass matting (thatch).

Periodic fertilization and reseeding as necessary.

9.2 Erosion Repair. Minor gullies or other erosion features may develop in the topsoil,

protective fill, and the exterior dike slope, particularly before the grass stand has

thoroughly rooted or during significant storm events. If not repaired, erosion features
could ultimately jeopardize the cap integrity. The basic repair plan will include the

following elements:

Reconstruction/repair of eroded areas to original design properties and
dimensions.

Erection of sedimentation fences around repair area.

Reseeding of repaired areas.

9.3 Inspections. The inspection plan will include the following elements:

Routine quarterly inspections, traversing the cap and slope areas on foot.
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Special inspections

During extended dry periods to determine need for watering.o

To investigate an observed or reported incident, such as the
sighting of a burrowing animal on the cap.
After major storm events to check for damage or erosion.

o

o

After periods of abnormally high river level.o
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SECTION 10
POST-CLOSURE CONSIDERATIONS

10.1 Long-Term Storm Water Drainage. In significant rainfall events, 30 to 45
percent of the precipitation will be retained in the topsoil and protective cover, 50 to

65 percent will be lost as surface runoff from the cap, and 8 to 12 percent will be lost
as underflow from the drainage layer. The runoff and underflow will discharge as
sheet flow down the exterior dike slope. Approximately 80 percent of the drainage
will discharge over the northern half of the west side and western half of the north
side of the perimeter dike. Drainage discharging to the west enters the wetlands
along the river through a 100- to 150-foot wide, northeast-southwest trending swale
between the lagoon and the flooded quarry, Section 1. (Limited wetland areas exist
in the north end of the swale.) Drainage then proceeds northeastward through the
wetlands to the river. At the peak discharge of the 100-year, 24-hour storm event,

the volume of flow at the north end of the swale attributable to drainage from the
capped lagoon will be approximately 47 cubic feet per second (cfs). During a more
typical 2-year, 24-hour storm peak discharge, the flow from the swale will be
approximately 11 cfs.

Sheet flow from the north side of the cap enters wetlands that border the river. The
river is approximately 100 feet to the north. Sheet flow from the east side of the cap
enters a wide expanse of unconfined wetlands.

10.2 Groundwater Impact Monitoring. Monitoring of the groundwater quality in the
vicinity of the closed lagoon is addressed in the SOC between OxyChem and the
DEM.
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