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PPL HOLTWOOD, LLC OFFER OF SETTLEMENT
AND EXPLANATORY STATEMENT

Pursuant to Rule 602 of the Rules of Practice and Procedure of the Federal Energy
Regulatory Commission (“FERC” or the “Commission™), 18 C.F.R. § 385.602 (2008), PPL
Holtwood, LLC (“PPL”) hereby files this Offer of Settlement and an accompanying Explanatory
Statement relating to the redevelopment and expansion of the Holtwood Hydroelectric Project (the
“Holtwood Project” or “Project™). This Offer of Settlement includes the Settlement Agreement
Between Exelon Generation and PPL Holtwood, LLC Regarding the Expansion of the PPL
Holtwood Hydroelectric Project, executed on May 5, 2008 (the “Settlement Agreement™). The
Settlement Agreement serves as Exhibit A of this Offer of Settlement.

By its terms, the Settlement Agreement resolves between PPL and Exelon Generation
Company, LLC (“Exelon”) issues associated with the Holtwood Project expansion, and, as regards
to those issues, the Offer of Settlement constitutes each party’s complete recommendations, terms,
conditions relating to the corresponding amendment of the Holtwood Project license under the
Federal Power Act (“FPA”). Accordingly, PPL requests that the Commission: (1) approve the
Offer of Settlement to the limited extent that it relates to jurisdictional issues under the FPA in the
context of the contemplated Holtwood Project expansion; and (2) incorporate its terms relating to
the operation of the Holtwood Project impoundment, Lake Aldred, and water releases from the

project, into the amendments to the project license associated with the expansion.
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As set forth in Rule 602(f), comments on the Offer of Settlement must be filed on or before
November 12, 2008. Reply comments must be filed on or before November 22, 2008.

L OFFER OF SETTLEMENT

A, Background

On December 20, 2007, PPL submitted an application to amend its license for the
Holtwood Project, which is located on the Susquehanna River, in Lancaster and York Counties,
Pennsylvania. PPL’s proposed amendment would increase the installed capacity at the Project by
constructing a new powerhouse with two turbine generator units; installing new two generating
units in the existing powerhouse; and refurbishing four generating units in the existing powerhouse
(Units 1, 2, 4 and 7). The total installed capacity of the Project would increase from approximately
107 MW to 195.5 MW and the total hydraulic capacity of the Project would increase from 31,500
cfs to approximately 61,500 cfs. PPL also proposed fo construct a new skimmer wall upstream of
the powerhouses and perform excavation in the forebay to replace deteriorating infrastructure, as
well as to enable flows to enter the new generating units.

In order to improve fish passage at the Holtwood Project, PPL proposed to: (1) modify the
existing fish lift; (2) reroute the discharge of Unit 1 in the existing powerhouse; and (3) excavate in
the project tailrace and spillway. PPL also proposed to implement additional measures to enhance
migratory fish passage, provide for minimum flows, and perform studies and evaluations. PPL’s
new construction will result in a reconfiguration of the Holtwood Project in a manner that is
designed to accomplish very specific and ambitious goals for upstream fish passage. Prior to
submitting its application, PPL entered into a Consent Order Agreement with the Pennsylvania
Department of Environmental Protection (“PDEP”), which specified the minimum flow and fish

passage provisions that were proposed to be inserted into PDEP’s water quality certification
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(“WQC™) of the Project redevelopment under Section 401 of the Clean Water Act (“CWA”). PPL
requested the modification of those license articles related to these design changes. PPL also
requested that FERC extend the term of the current license for the Holtwood Project from
September 1, 2014 to August 31, 2030, which would result in a 50-year license term for the
existing license.

On February 21, 2008, the Commission issued a notice accepting PPL’s application for
filing, soliciting motions to intervene and protests, indicating that the application was ready for
environmental analysis, and soliciting comments, recommendations, terms and conditions, and
fishway prescriptions. On April 4, 2008, Exelon’s parent company, Exelon Corporation, filed a
motion to intervene in the relicensing proceeding. Exelon is the owner of the Conowingo
Hydroelectric Project (“Conowingo™) and the Muddy Run Pumped Storage Project (“Muddy
Run”), and has an ownership interest in the Peach Bottom Atomic Power Station (“Peach Bottom™)
— all of which are located downstream of the Holtwood Project on the Susquehanna River.'
Conowingo Dam is located approximately 15 miles downstream of Holtwood Dam. Muddy Run,
located in Lancaster County, Pennsylvania, is approximately two miles downstream of Holtwood
Dam. Peach Bottom is located in York County, Pennsylvania, approximately six miles
downstream of Holtwood Dam.

Like the Holtwood Project, Conowingo and Muddy Run are operated to meet peak
electrical demand. Exelon Corporation stated in its motion to intervene that, because the
Susquehanna River is a shared resource, expansion and consequent operational changes at PPL's

upstream Holtwood project could adversely affect the operations of Exelon's downstream projects.

! Exelon is the licensee of Muddy Run, FERC Project No. 2355, Susquehanna Power Company and PECO
Energy Power Company, also subsidiaries of Exelon Corporation, are the joint licensees of Conowingo, FERC Project
No. 405. Exelon is the operator of Peach Bottom.
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On May 14, 2008, Exelon Corporation and PPL submitted a joint notification that the
parties had negotiated and subsequently executed a settlement agreement on May 5, 2008 (the
"Settlement Agreement™), stating that the agreement fully resolves the respective concerns of both
Exelon Corporation, as licensee of the Muddy Run and Conowingo Projects, and PPL as regards to
PPL's proposed expansion of the Holtwood Project.

IL EXPLANATORY STATEMENT

1f accepted by the Commission, the Settlement Agreement represents a complete settlement
of the issues and concerns of Exelon relating to the proposed Holtwood Project expansion, and
thus a partial settlement of issues arising out of PPL’s proposed license amendment for that
purpose. Although most of the terms of the Settlement Agreement do not implicate the
Commission's jurisdiction under Part 1 of the FPA, the provisions relating to minimum fiows and
operation of Lake Aldred are jurisdictioual. Accordingly, the Settlement Agreement is being
submitted to the Commission for approval of its jurisdictional elements. Although this
Explanatory Statement provides an overview of the various commitments of the parties in the
Settlement Agreement, only the provisions concerning minimum flows and the corresponding
operation of Lake Aldred will result in license articles that should ultimately be incorporated into
the amended license.

A. Licensing Commitments Subject to FERC Jurisdiction

Under Section VI of the Settlement Agreement, PPL would provide: (1) a 24-hour
continuous minimum flow of 800 cfs (“Continuous Minimum Flows”); and (2) a daily volumetric
fiow equivalent to 98.7% of the Conowingo minimum continuous flow requirements aggregated

over a 24-hour period (“Daily Minimum Flows™). Both the Continuous Minimum Flows and the
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Daily Minimum Flows would be the lesser of the above amounts or net inflow to Lake Aldred and
would include leakage at the Holtwood Project. If the Conowingo minimum continuous flow
requirements are ever modified: (1) PPL’s Continuous Minimum Flows will be similarly adjusted
by an equivalent percentage; and (2) PPL’s Daily Minimum Flows will be calculated based on the
modified flows established by Conowingo’s license.

With limited exception, the Continuous Minimum Flows and Daily Minimum Flows would
commence on the effective date of the Commission’s order approving the Holtwood Project
license amendment and would continue for the term of PPL’s existing license. Generally,
however, in no event will the provision of the Continuous Minimum Flows be delayed beyond
three years after the date of the Commission’s final order approving the Holtwood Project license
amendment. PPL would seek Exelon’s consent for temporary variances from its obligation to
provide Continuous Minimum Flows and Daily Minimum Flows for short-term construction
activities, and the latter may not unreasonably withhold such consent. In the event of an
emergency, where necessary to prevent unavoidable loss of life, personal injury, or severe property
damage, and where there is no feasible alternative, PPL will not be required to meet the minimum
stream flow provisions of the Settlement Agreement.

Scheduling, monitoring, verification, and reporting of minimum flows would occur in
accordance with the Draft Minimum Stream Flow Operations Procedures Manual (“MSEFOP”),
which was developed to implement the requirements under the Settlement Agreement and all
anticipated regulatory requirements. The Draft MSFOP serves as Appendix E to the Settlement
Agreement. As provided in the Settlement Agreement, the Parties believe that the Draft MSFOP
accurately reflects the requirements under the Settlement Agreement; however, to the extent that

there are any inconsistencies between the Draft MSFOP and the Settlement Agreement regarding
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the description of the Parties’ respective obligations set forth in the latter, Section VI shall be
controlling. PPL would consult with Exelon regarding any future changes in the Draft MSFOP
that would affect Exelon’s rights under the Settlement Agreement.

The Parties acknowledge in the Settlement Agreement the following: (1) discretionary
operations of the Holtwood Project would not excuse PPL from fulfilling any of its minimum flow
obligations under the Settlement Agreement; (2) the Settlement Agreement imposes no obligations
on PPL to use water stored in Lake Aldred to satisfy the minimum flow obligations set forth in the
Settlement Agreement; and (3) in the event of conflicting obligations under federal or state law or
regulations and/or the Settlement Agreement, including but not limited to the Holtwood Project
FERC license and the Section 401 WQC issued by PDEP, PPL shall consult with the appropriate
resource agencies and FERC, and such agencies shall establish any necessary hierarchal order of
compliance.

Section XXV of the Settlement Agreement provides that, within 30 days of the issuance of
the Section 401 WQC by the PDEP, the parties will negotiate and jointly file a proposed license
article with the Commission reflecting the minimum flow provisions of Section VI of the
Settlement Agreement. This joint filing will include a description of the evidentiary basis
necessary to support inclusion of the proposed license article in the amended license for the
Holtwood Project. As such, PPL requests that the Commission approve Section VI of the
Settlement Agreement without modification in order to permit the resulting license article to be
incorporated into the Holtwood Project’s amended license.

In addition, as noted more specifically below, the Settlement Agreement contains non-
jurisdictional provisions relating to cooperation regarding fish study efforts, cooperation and

communication procedures during construction, and tailwater encroachment issues.
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Finally, it should also be noted that the Settlement Agreement also contemplates certain
project boundary changes in Section III that will be the subject of future filings by the parties in
this proceeding. In particular, Section 3.1 provides as follows:

Each Party shall file with FERC on or before August 31, 2008, or other mutually

agrecable date, applications to amend the existing licenses for Conowingo and the

Holtwood Project to eliminate the existing overlapping project boundaries

associated with these two projects. The proposed new project boundary for each

project shall be generally consistent with the project boundary map sketch

attached as Appendix A, to be finalized by appropriate field survey and joint

agreement with the Parties. Each Party shall file an intervention and comments in

the appropriate FERC docket supporting the other Party’s proposed project

boundary revisions.

The parties have committed to submit to FERC the necessary applications in accordance
with these provisions of the Settlement Agreement, and therefore any transfers of lands and
changes in project boundaries will the subject of a separate, later filing with the Commission.

B. Proposed License Terms and Conditions Will Serve the Public Interest

The commitments concerning minimum flows set forth in the Settlement Agreement
establish measures that will address the impacts to resources that are directly or indirectly related
to Holtwood Project operations. These measures, which also reflect negotiations with the PDEP in
connection with certification of the project expansion under Section 401 of the CWA, are designed
to provide operational flexibility for Exelon's downstream operations at Conowingo and Muddy
Run, as well as provide water in sufficient quantities and at times to meet the needs of aquatic life
in the Susquehanna River, particularly migrating fish. As such, these provisions are consistent
with the requirements of the FPA.

Collectively, the measures in the Settlement Agreement addressing minimum flows provide

for substantial environmental enhancements in the Holtwood Project area. Accordingly, the public
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interest would be well-served by the Commission’s approval of the Settlement Agreement in the
manner requested herein.

C. Settlement Provisions Qutside the Scope of FERC’s Jurisdiction

In addition to the provisions in the Settlement Agreement addressing minimum flows and
consequent operation of Lake Aldred, numerous other provisions in the Settlement Agreement are
outside the scope of the Commission’s jurisdiction because they do not address Holtwood Project
impacts or other obligations under the FPA. Instead, they reflect the private commitments made
between the parties that do not involve jurisdictional project operations. However, the private
commitments contained in the Settlement Agreement are contingent upon the Commission’s
acceptance — without expansion or modification — of the Settlement Agreement provisions
concerning minimum flows.

The primary non-jurisdictional Settlement Agreement commitments include the following:

o Debris Management (Section IV): In connection with the addition of a skimmer wall
with vehicular access and a turn-around area at the Holtwood Project, PPL would use
reasonable efforts to remove all debris that enters the forebay of the Holtwood Project
and to remove reasonably accessible debris on the skimmer wall. However, PPL would
not be required to engage in any debris removal operations that are inconsistent with
applicable safety requirements.

o Construction Activities (Section V). PPL would take the following measures, among
other things, in order to mitigate any adverse effects of construction of the Holtwood
Project expansion on Exelon’s facilities: (1) establish a Holtwood Project
Redevelopment Construction Advisory Committee comprised of Exelon and other
interested entities and persons; (2) undertake measures determined to be necessary by
state or federal agencies to address the impacts of the Holtwood Project on endangered
species; (3) make reasonable efforts to minimize the impact to Exelon resulting from
changes in flow patterns during redevelopment construction activities; (4) prepare an
Erosion and Sediment Control Plan that shall establish protocols for sediment control
during construction; and (5) provide Exelon with prior notice of any material changes
or revisions to its proposed blasting plans and specifications and update its reports on
blasting impacts accordingly.

o PIT Tagging and Telemetry Studies (Section VI1): Exelon would agree to install a
Passive Integrated Transponder (“P1T7) tag reader at the Conowingo hydroelectric
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generating station in accordance with the plans to be developed by the parties and
approved by the appropriate resource agencies.

e Tailwater Agreement (Section IX): PPL and Exelon would amend the backwater
agreement providing for the payment of compensation by Exelon to PPL.

III. CONCLUSION

The Offer of Settlement represents the successful culmination of the negotiations between
PPL and Exelon to resolve the latter’s concerns about the expansion of the Holtwood Project in a
manner that is mutually satisfactory to both parties. Moreover, the settlement provisions and
PPL’s proposed expansion of the Holtwood Project would provide significant environmental
benefits to the Holtwood Project area. Implementation of these measures will clearly be in the
public interest. As explained above, the parties’ settlement commitments are contingent upon the
Commission’s acceptance of those terms that are within the scope of the Commission’s jurisdiction
because they address minimum flows of the Holtwood Project. Accordingly, PPL respectfully
requests that the Commission approve this Offer of Settlement to the limited extent it relates to the
FERC-jurisdictional provisions of the Settlement Agreement, in order to give full force and effect

to the negotiated agreement.
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WHEREFORE, for the foregoing reasons, PPL respectfully requests that the Commission
approve this Offer of Settlement, including the provisions of the Settlement Agreement addressing

minimum flows of the Holtwood Project.

Respectfully submitted,

= 2N

David R. Poe

Dewey & LeBoeuf LLP

1101 New York Avenue, NW
Suite 1100

Washington, DC 200035

(202) 346-8000 (phone)
(202) 346-8102 (fax)
dpoe@dl.com

Counsel for PPL Holtwood, LLC

Dated: October 23, 2008

10
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SETTLEMENT AGREEMENT BETWEEN
EXELON GENERATION COMPANY, LLC AND PPL HOLTWOOD, LLC
REGARDING THE EXPANSION OF THE
HoLTWOOD HYDROELECTRIC PROJECT

THIS AGREEMENT, including its appendices (‘‘Agreement’™), is made and
entered into this 5th day of May, 2008, by and between Exelon Generation Company,
LLC (“Exelon Generation”) and PPL Holtwood, LLC (“PPL™) (each Exelon Generation
and PPL, a “Party,” and collectively, the “Parties”).

WITNESSETH:

WHEREAS, PPL has filed a license amendment with the Federal Energy
Regulatory Commission (“FERC” or “Commission”) to expand the hydraulic capacity of
the PPL Holtwood hydroelectric project (“Holtwood Project™) located on the
Susquehanna River in York County and Lancaster County, Pennsylvania,

WHEREAS, PPL has conducted public outreach meetings with stakeholders to
discuss the proposed Hoitwood Project redevelopment, identify and study associated
issues, and develop appropriate protection, mitigation, and enhancement (“PM&E”™)
measures;

WHEREAS, Exelon Generation manages the Conowingo Pond, owns the Muddy
Run Pumped Storage (“Muddy Run”) and Conowingo hydroelectric projects, and has an
ownership interest in the Peach Bottom Atomic Power Station (“Peach Bottom”), all
immediately downstream of the Holtwood Project on the Susquehanna River (“Exelon
Facilities™);

WHEREAS, Exelon Generation, through written correspondence, participation in
public outreach meetings, and other informal communications has identified to PPL a
number of potential issues associated with the Holtwood Project redevelopment that may
affect the Exelon Facilities;

WHEREAS, the Parties have engaged in settlement negotiations to address
concerns raised by Exelon Generation regarding the Holtwood Project redevelopment and
have resolved the issues identified herein to the mutual satisfaction of both Parties; and

NOW, THEREFORE, for and in consideration of the mutual rights contained
herein, and other good and valuable consideration, the receipt of which is hereby
acknowledgcd, the Parties hereby agree as follows:



Document Accession #: 20081030-0169 Filed Date: 10/23/2008

SECTION ]
EFFECTIVE DATE AND TERM OF AGREEMENT

This Agreement shalt become effective upon its execution by both Parties and
shail remain in effect for the term of the Holtwood Project’s existing license, as amended
by FERC. and during the term of any annual licenses issued thereafter (“Term™). This
Agreement shall be binding and inure to the benefit of the Parties and their successors
and assigns, unless otherwise specified herein.

SECTIONII
COMMITMENTS OF THE PARTIES
AND TERMINATION

Each Party shall comply with, execute, and implement all of the commitments
specifically described herein throughout the Term of this Agreement, provided that
FERC’s final order amending the Holtwood Project license is not inconsistent with the
terms of this Agreement. 1f FERC’s order amending the Holtwood Project license affects
the ability of either Party to perform its obligations under this Agreement: (1) each Party
will file a request for rehearing of the license amendment order; and (2) to the extent
necessary, the Parties shall engage in good-faith negotiations, for a period of sixty (60)
days (“Renegotiation Period”) following the issuance of any FERC order on rehearing, to
amend the Agreement to the mutual satisfaction of both Parties. The Parties may, by
mutual agreement, extend the Renegotiation Period. 1f the Agreement is not amended to
the mutual satisfaction of both Parties within the Renegotiation Period as it may be
extended, this Agreement shall terminate at the end of the Renegotiation Period. Neither
Party shall advance any position nor make any argument in the context of PPL’s license
amendment proceeding that is inconsistent with this Agreement.

Either Party may opt to terminate this Agreement (1) within 30 days of any
withdrawal for any reason of PPL's application to amend the Holtwood Project license, or
(i) for any other reason as permitted under this Agreement. 1f this Agreement is
terminated at the option of either Party, then any obligation to act according to the terms
of the Agreement will thereafter cease to be effective. Notwithstanding any of the
foregoing if, after FERC has acted to amend the project license to permit the project
redevelopment, PPL determines that it will not proceed with such redevelopment of the
Holtwood Project during the term of the existing project license, then this Agreement will
automatically terminate on the date of any FERC order or other issuance acquiescing in
such PPL, determination.

Notwithstanding any other provision, this Agreement shall terminate if FERC

rejects, or otherwise does not approve, PPL’s proposed license amendment concerning
Holtwood Project Redevelopment.

O
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SecTioON 1
PROJECT BOUNDARY AND LAND MANAGEMENT

3.1 Changes to Project Boundaries

Each Party shall file with FERC, on or before August 31, 2008, or other mutually
agrecable date, applications to amend the existing licenses for Conowingo and the
Holtwood Project to eliminate the existing overlapping project boundartes associated
with these two projects. The proposed new project boundary for each project shall be
generally consistent with the project boundary map sketch attached as Appendix A, to be
finalized by appropriate field survey and joint agreement of the Partics. Each Party shall
file an intervention and comments in the appropriate FERC docket supporting the other
Party’s proposed project boundary revisions.

3.2 Brushy and Cannon Islands

Within sixty days after FERC’s approval of the Parties’ proposed license
revisions to eliminate the existing overlapping boundaries associated with the Conowingo
and Holtwood Projects, Exelon Generation shall transfer ownership of Brushy and
Cannon [slands to a mutunally agreed upon governmental or non-governmental
organization. Brushy and Cannon Islands are the parcels of land 1dentified on the map
attached as Appendix B.

33 York County Parcel (Lock 12)

Within sixty days after FERC’s approval of the Parties’ proposed license
revisions to eliminate the existing overlapping boundaries associated with the Conowingo
and Holtwood Projects, the Parties shall each extinguish their existing half-interest in the
York County parcel, and transfer ownership interests such that: (1) PPL shall have an
undivided ownership interest in the section of Lock 12 north of the Norman Wood
Bridge; and (2) Exelon Generation shall have an undivided ownership interest in the
section of Lock 12 south of the Norman Wood Bridge. The York County parce! is
identified on the map attached as Appendix C.

SECTIONITY
DESRIS MANAGEMENT

The redevelopment of the Holtwood Project shall include the addition of a
skimmer wall with vehicular access and a tum-around area. PPL commits to use
reasonable efforts to remove ail debris that makes its way into the forebay of the
Holtwood Project and to remove reasonably accessible debris on the skimmer wall,
provided, however, that PPL shall not be required to engage in any dcbris removal
operations that are inconsistent with applicable safety requirements.
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SECTION Y
PPIL. CONSTRUCTION ACTIVITIES

PPL shall use reasonable efforts to mitigate any adverse effects of such
construction on Exelon Facilities by doing the following:

5.1 Coordination During Construction Activities

5.1.1 PPL/Exelon Meetings. At least 90 days prior to the initiation of
construction to expand the hydraulic capacity of the Holtwood project, the Parties shall
consult to establish a mutually agreeable meeting schedule for the purpose of discussing
any impact(s) of such construction on the Exelon Facilities and coordination as required
as a result of such impact(s). These meetings shall occur until such time as PPL’s
construction activities are completed unless otherwise mutually agreed upon by the
Parties.

5.1.2 Construction Advisory Committee. Within thirty (30) days after FERC
issues a final order approving PPL’s proposed license amendment, PPL shall establish a
Holtwood Project Redevelopment Construction Advisory Committee (“CAC”) comprised
of Exelon Generation and other interested entities or persons. PPL will consult with the
members of the CAC on PPL’s proposed construction schedule and planned construction
activities for the Holtwood Project redevelopment. The CAC shall meet no less than
once quarteriy.

5.1.3 Construction Schedules. PPL shall provide to Exelon Generation
schedules of its proposed construction activities for the Holtwood Project redevelopment
as they become available that are of sufficient detail to permit Exelon to assess whether
any potential or unanticipated adverse impacts on the Exelon Facilities may occur as a
result of those construction activities, and shall thereafter advise Exelon Generation on a
timely basis of any changes, revisions, modifications, or additions to such schedules.

5.2  Endangered Species

The plant species White Doll's Daisy and Sticky Goldenrod, listed as endangered
by the Commonwealth of Pennsylvania, are located in an area downstream of the Norman
Wood Bridge within the Conowingo project boundary. The Parties recognize that PPL’s
construction activities and changes in Holtwood Project operations may adversely affect
these cndangered plant species and, therefore, upon the receipt of all necessary regulatory
approvals, PPL shall undertake any PM&E measures that state or federal agencies may
determine are necessary to address the Holtwood Project’s impacts on White Doll’s
Daisy and Sticky Goldenrod, notwithstanding the fact that such impacts may occur within
the Conowingo project boundary. Any costs associated with the obligations assumed in
this Section 5.2 shall be borne exclusively by PPL.
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5.3 Potential Impact of Construction Activities on Resource Studies

PPL’s construction activities will overlap with the study phase of FERC’s
relicensing processes for Exelon Generation’s Muddy Run and Conowingo hydroelectric
projects. To minimize any adverse impact of PPL’s construction activities, PPL shall: (a)
coordinate its activities in accordance with Sections 5.1.1 and 5.1.2 of this Agreement;
and (b) make reasonable efforts to cooperate with and to accommodate Exelon
Generation’s reasonable execution of its relicensing studies. The Parties also shall, from
time to time, consult in good faith on matters of shared interest related to the public
processes associated with the Holtwood Project redevelopment and Exelon’s relicensings,
including, but not limited to, the design and implementation of resource studies and
PM&E measures, agency requests, and potential cost-sharing mechanisms associated
with such activities.

5.4  Impacts to Flow During Construction Activities

As described in this Section 5.4, PPL shall make a reasonable effort to minimize
any adverse impacts to Exelon Generation that could result from changes in flow patterns
during PP1.’s Holtwood Project redevelopment construction activities. PPL shall provide
Exelon Generation with: (a) reasonable prior notice of any potential changes in flows due
to such construction activities; (b) an estimate of the duration of time during which flows
could be curtailed as a result of such construction activities; and {¢) the hours of the day
in which flows could be curtailed as a result of such construction activities. PPL also
shall immediately notify Exelon Generation of any material change to flow information
previously provided to Exelon Generation. Any disputes regarding such disruption of
flows during construction activitics shall be resolved in accordance with Section X of this
Agreement.

5.5  Emergency Communications

During the course of PPL’s construction activities for the Holtwood Project
redevelopment, PPL commits to 24X7 staffing of the controi room at Holtwood and will
provide emergency communications according to existing emergency protocols for the
Holtwood Project.

5.6  Contact Information

Except as otherwise provided for in Section 10.1, PPL shall direct all
communications and notices required pursuant to this Agreement to the following:

Conowingo Control Room
(410} 457-2422
(410)457-2423 or

(410) 457-2511 (facsimile).
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5.7  Sediment Impacts to Peach Bottom Operations

To minimize the potential for sediment to obstruct screens associated with Peach
Bottom's circulating water systems as a result of PPL’s construction activities, PPL shall
prepare an Erosion and Sediment Contro! Plan (*Sediment Control Plan™) that shall
establish protocols for sediment control during the construction phase of the Holtwood
Project redevelopment. PPL shall provide Exelon Generation with a draft of the
Sediment Control Plan, and Exelon Generation shall have thirty (30) days in which to
provide written comments to PPL on the Sediment Control Plan. PPL shall either: (1)
incorporate Exclon Generation's comments into the final Sediment Control Plan; or (2)
provide a written response explaining why Exelon Generation’s comments were not
incorporated into the final Sediment Contro! Plan, The Sediment Control Plan shall
require PPL to use Best Management Practices to avoid sustained releases of high levels
of sediment during construction. Best Management Practices shall mean activities,
prohibitions of practices, maintenance procedures, and other management practices
generally accepted in the electric utility industry to prevent or reduce sediment releases
and erosion. Any disputes regarding sediment impacts during Holtwood Project
redevelopment shall be resolved in accordance with Section X of this Agreement.

5.8  Blasting Impacts and Seismic Monitoring

The following provisions of Section 5.8 shall govern coordination and communication
between the Parties with regard to blasting activities during Holtwood Project
redevelopment:

5.8.1 Review of Draft Blasting Plans and Draft Specifications. PPL has
provided Exelon Generation with copies of: (1) a draft Report on Impacts of Blasting for
Holtwood Hydroelectric Power Station Expansion Project on Exelon Power Generating
Facilities (“Report on Blasting Impacts™); and (2) a draft controlled blasting
specifications plan associated with the Holtwood Project redevelopment (together
attached as Appendix D). Exelon Generation shall retain expert consultants to review the
draft documents and provide comments to PPL, as necessary, within 60 days of execution
of this Agreement. PPL shall make a reasonable effort to resolve any issues identified by
Exelon Generation with regard to its review of such documents. Any disputes regarding
such blasting issues shall be resolved in accordance with Section X of this Agreement.

5.8.2 Proposed Material Changes or Revisions to Blasting Plan. PPL agrees
to provide Exelon Generation with prior notice of any material changes or revisions {0 its
proposed blasting plans and specifications, and shall update its Report on Blasting
Impacts to account for any such material changes or revisions. Exelon Generation shall
have at least two (2) weeks in which to review and comment on any proposcd material
changes or revisions to PPL’s proposed blasting plans and specifications for the purpose
of identifying any concemns regarding the potential cffect of blasting on Muddy Run and
Pcach Bottom. PPL shall make a reasonable effort to address any concerns identificd by
Exelon Generation prior to implementing the revised blasting plan unless there is a
disagrecment between the Parties as to the potential impact of the revised blasting plan.

10
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Such disagreements shall be resolved in accordance with the dispute resolution
provisions set forth in Section X of this Agreement.

5.8.3 Prior Notification of Blasting Activity. During the blasting phase of
PPL’s construction activities, PPL shall provide to Exelon Generation, in writing, by
facsimile or e-mail. a schedule of blasting activities (“Blasting Schedule™) for the
following week. The Blasting Schedule must be forwarded by Wednesday, 5 p.m. EST,
of the week immediately preceding the proposed blasting activities and must clearly
tdentify the hours of the day in which the blasting activities shall occur. PPL shall
provide Exelon Generation with at least twenty-tour (24) hours™ prior notice of any
deviations from the proposed Blasting Schedule; such notice shall be provided in writing
by e-mail or facsimile. In circumstances in which it is not reasonably feasible to provide
written notice of deviations to the Blasting Schedule, PPL shall telephone the Conowingo
Control Room and orally communicate any deviations to the Blasting Schedule prior to
commencing the blasting activities.

5.8.4 Seismic Monitoring. PPL shall undertake seismic monitoring during
blasting activities in a manner mutually agreed upon by the Parties to minimize the
potential for blasting to adversely affect Exelon Facilities. When requested by Exelon
Generation, seismic monitoring data collected by PPL shall be provided to Exelon
Generation within one business day.

5.8.5 Security Issues. PPL shall promptly notify Exelon Generation of any theft
of blasting materials.

5.9  Radioactivity Monitoring

In accordance with applicable laws and regulations goveming nuciear power plant
operations, Peach Bottom monitors for, among other things, radioactive releases in the
environment. Exelon Generation has informed PPL that Exelon Generation believes
PPL’s Holtwood Project redevelopment construction activities may release coal fine
sediment containing traces of gamma radiation into the Susquehanna River that may
potentially trigger certain Peach Bottom radiation monitors if released in significant
quantities. 1f, during the course of Holtwood Project redevelopment construction
activities, PPL reasonably believes that coal fine sediment may be released as a result of
its construction activities, PPL shall provide prior written notice, by facsimile or e-mail,
to Exelon Generation at least forty-eight (48) hours prior to commencing such activities.
In the event PPL reasonably believes after the fact there may have been an unanticipated
release or potential release of coal fine sediment, PPL shall immediately notify the
Conowingo Control Room by telephone.

SECTION VI
MiNtMUuM FLOWS

PPL shatl provide: (1) a twenty-four (24) hour continuous mimmum flow of 800

efs C*Continuous Minimum Flows™); and (2) a daily volumetrie ifow equivalent to 98.7%
of the Conowingo mimmum continuous flow requireiments aggregated over a twenty-four

i
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{24) hour period ("Daily Minimum Flows™). The Continuous Minimum Flows and the
Daily Minimum Flows shall be the lesser of the above amounts or net inflow to Lake
Aldred and shall include leakage at the Holtwood Project.

The current Conowingo project minimum continuous flow requirements, as reflected in
Conowingo’s existing license, are:

s Coitangs

March | — March 31 3,500 or inflow as Measured at thc Manetta
USGS Gage, whichever is less.

April 1 — April 30 10,000 or inflow as Measured at the
Marietta USGS Gage, whichever is less.

May 1 - May 31 7.500 or inflow as Measured at the Marietta
USGS Gage, whichever is less.

June | — September 14 5,000 or inflow as Measured at the Marietta
USGS Gage, whichever is less. \

September 15 - 3,500 or inflow as Measured at the Marietta}

November 30 USGS Gage, whichever is lcss. |

December | — Fcbruary 3,500 or inflow as Measured at the Marietta ‘

28 | USGS Gage, whichever is less. This is an
intermittent flow with 2 maximum of 6
hours off followed by an equal amounton. |

1f Conowingo’s minimum continuous flow requirements are ever modified: (1)
the Continuous Minimum Flows provided by PPL shall be similarly adjusted by an
equivalent percentage;' and (2) the Daily Minimum Flows shall be calculated based on
the modified flows established by Conowingo’s license.

The Continuous Minimum Flows and the Daily Minimum Flows shall commence
on the date FERC’s order approving the Holtwood Project license amendment becomes
final and shall continue for the Term of this Agreement; provided, however, PPL shall not
be required to provide the Continuous Minimum Flows until: (1) the initial operation of
unit 1 to Piney Channel; and (2) its refurbished exciter units are placed into service.
Subject to Section XIX, in no event, however, shall the provision of the Continuous
Minimum Flows be delayed beyond three years after the date of the FERC final order
approving the Holtwood project license amendment.

PP!. shall seek Exelon Generation's consent for temporary variances from its
obligation to provide Continuous Minimum Flows and Daily Minimum Flows {or short-
term construction activities, such consent not to be unreasonably withheld by Exelon

"' For example. the current FERC mandated minonem flow tor the period June | - September 14 is 5.000
cfs, 800 ¢Fs represents 16% of 3000 ¢fs. Should the Conowingo minimam (low for this period be
increased (o 6.000 ¢fs then Holtwood's Minimum Continuous Flows would increase to 16%0 of 6,000 cfs or
060) cfs.
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Generation. In the event of an emergency, where necessary to prevent unavoidable loss
ol life, personal injury or severe property damage and where there is no feasible
alternative, PPL shall not be required to meet the minimum stream flow provisions of this
Agreement.

Scheduling, monitoring, verification, and reporting of minimum flows shall occur
as prescribed in the Draft Minimum Stream Flow Operations Procedures Manual
("MSFOP"), which has been developed to implement the requirements under this
Agreement and anticipated regulatory requirements and is attached hereto as Appendix E
and made a part hereof. The Parties believe that the Draft MSFOP attached hereto
accurately reflects the requirements under this Agreement. To the extent that there are
any inconsistencies between the Draft MSFOP attached hereto and this Agreement
regarding the description of the Parties’ respective obligations set forth in this Section V1,
the description of the Parties’ respective obligations set forth in this Section VI shall be
controiling.

In the event that future changes in the MSFOP become necessary that would
affect Exelon Generation's rights under this Agreement, PPL shall consult with Exelon
Generation regarding such changes. Subject to the provisions of the following paragraph,
in the event that the Parties cannot agree regarding the changes, then any remaining
dispute between the Parties shall be resolved according to the provisions of Section X
hereof.

The Parties acknowledge that discretionary operations of the Holtwood facility
shall not excuse PPL from fuifilling any of its minimum flow obligations under this
Agreement. The Parties further acknowledge that this Agreement imposes no obligations
on PPL to use water stored in Lake Aldred to satisfy the minimum flow obligations under
this Agreement. However, the Parties also agree that in the event of conflicting
obligations under federal or state law or regulations and/or this Agreement, including but
not limited to the Holtwood Project FERC license and the Section 401 Certificate issued
by the Pennsylvania Department of Environmental Project, PPL shall consult with the
Resource Agencies and FERC who shall establish any necessary hierarchal order of
compliance.

Set forth in Appendix G are some examples developed by the Parties in good faith
to show how the Continuous Minimum Flows can be implemented. The examples are
not intended to be all inclusive or to reflect how the Holtwood Project will actually be
operated. The examples are intended only to confirm the Parties’ understanding of the
Agreement. To the extent that there are any inconsistencies between the examples
attached hereto and this Agreement regarding the description of the Parties’ respective
obligations set forth in this Section V1, the description of the Parties' respective
obligations set forth in this Section V1 shall be controlling.

SECTION VII
PI1T TAGGING AND TELEMETRY STUDIES

Exclon Generation agrees to install a Passive Integrated Transponder (“PUTT) tag
reader at the Conowingo hydroelectric generating station in accordance with the plans to
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be mutually developed by the Parties and approved by the resource agencies. PPL agrees
to assume the cost of such PIT tag reader, including the costs of design and installaion.
PPL shall also assume all costs associated with operations, maintenance, and monitoring.
of the above PIT tay reader unless or unti! Exelon separately becomes obligated upon
renewal of its FERC license at Conowingo to assume these obligations. For any radio
telemetry study undertaken by a Party or jointly by the Parties, each Party agrees to
permit radio receivers to be deployed at its respective facilities if necessary to fulfill the
objectives of a proposed study or studies; provided, however, that deployment of the
radio receivers at the other Party’s facilities shall be in accordance with a ptan mutually
deveioped by the Parties.

SecTion VIII
FURTHER COOPERATION OF THE PARTIES

Exelon Generation shall intervene in the Holtwood Project license amendment
proceeding at FERC and file comments supporting PPL’s proposed license amendment.
The Parties shall endeavor to further cooperate as thetr respective interests may appear,
especially with respect to fish passage issues. Subject to Section 10.2, both Parties
further agree to oppose any PM&E measure, including any such measures that may be
proposed in the Muddy Run and Conowingo Project relicensings, proposed by a third-
party that adversely and materially affects any provision of this Agreement.

SECTION IX
TAILWATER AGREEMENT

PPL and Exclon Generation, through their affiliates as appropriate, are parties to
a backwater agreement that provides for, among other things, the payment of
compensation by Exelon Generation to PPL (“Backwater Agreement”). The Parties shall
amend the Backwater Agreement to provide for the following: (1) a new expiration date
of September 1, 2030; and (2) a waiver of any payments required under the Backwater
Agreement by Exelon Generation to PPL, assuming no changes to the maximum
Conowingo pond elevation of 109.5 as defined in the Supplemental Agreement
Holtwood-Conowingo Backwater, dated August 20, 1981 (Supplemental Backwater
Agreement”), for a period commencing on the date FERC issues its final order approving
PPL.’s license amendment and terminating on September 1, 2030 (*Waiver Period™).

At the end of the Waiver Period, Exeton Generation reserves its right to challenge
whether there are backwater impacts to the Holtwood Project from Conowingo
operations, and PPL reserves its ability to asscrt its right to be paid for backwater 1mnpacts
from Conowingo operations. 1fany such challenge made by Exelon Generation is
unsuccessful, the Parties agree that: (1) future calculation of net tailwater impacts, as
defined by T minus T" in the Supplemental Backwater Agreement. shall never exceed the
net tailwater impact calculated by using PPL drawing C-1837873 attached as Appendix
F; and (2) the annual charge of $61,750 as defined in paragraph 6(b) of the Backwater
Agreement shall be terminated. Except with respect to the term of the Backwater
Agreement and the suspension of payments thereunder during the Waiver Period, nothing

14
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in this Agreement shall be construed to in any way modify the respective rights or
obligations of the Parties under the Backwater Agreement.

SECTION X
DISPUTE RESOLUTION AND RESERVATION OF RIGHTS

10.1  Dispute Resolution

Except for Emergency Circumstances, the Parties shall first attempt to resolve all
disputes arising under, or in connection with, this Agreement informaily through
discussions among respective management personnel having responsibility for
performance of this Agreement. In the event a Party has a dispute that arises out of, or in
connection with, this Agreement, such Party (the “Disputing Party”) shall provide written
notice to the other Party of the dispute (“Notice of Dispute™). The Disputing Party shall
forward the Notice of Dispute, by first-class mail, to senior representatives of each Party
designated below for resolution on an informal basis within sixty (60) days of receipt of
the Notice of Dispute. For the purposes of this section 10.1, the term “Emergency
Circumstances” means circumstances in which a Party in good faith with the exercise of
reasonable judgment determines that the use of the dispute resolution provisions of
section 10.1 will prejudice its rights.

The designated senior representatives are:

For Exelon Generation: For PPL:
Vice President - Operations Mr. Bradley J. Piatt
300 Exelon Way Manager - Peaking Power
Kennett Square, PA 19348 PPL Generation, LLC
610-765-5550 Two North Ninth Street (GENPL6)

Allentown, PA 18101
610-774-5664

10.2  Reservation of Rights

In the event that the Parties are unable to resolve a dispute arising under this
Agreement in accordance with the provisions of Section 10.1, each Party reserves its
right to pursue any and al! available rights at law and in equity.

SECTION X1
HEADINGS

The descriptive headings of the various Sections of this Agreement have been
inserted for convenience of reference only and shall in no way modify or restrict any of
the terms and provisions of this Agreement.
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SECTION X1
WAIVER

Except as otherwise provided for in this Agreement, any failure of a Party to
comply with any material obligation, covenant, agreeinent, or condition herein may be
waived by the Party entitled to the benefits thereof only by a written instrument signed by
the Party granting such waiver, but any such waiver or failure to insist upon strict
compliance with any such material obligation, covenant, agreement, or condition shall
not operate as a waiver of, or estoppel with respect to, any subsequent or other failure.

SecTion X111
COUNTERPARTS

This Agreement may be executed in one or more counterparts, all of which shall
be considered one and the same Agreement, and each of which shall be deemed an

original.

SECTION X1V
GOVERNING LAW

This Agreement and all rights, obligations, and performances of the Parties
hereunder are subject to all applicable Federal and State laws and to all duly promulgated
orders and other duly authorized action of any governmental authority. This Agreement
shall be governed by and construed in accordance with the laws of the Commonwealth of
Pennsylvania when not in conflict with or pre-empted by Federal law, without giving
effect to the conflict of law principles thereof. Except for those matters covered in this
Agreement and jurisdictional to FERC, any action arising out of or concerning this
Agreement shall be brought exclusively in the Federal or State courts of the k
Commonwealth of Pennsylvania.

SECTION XYV
SEVERABILITY

In the event that any of the provisions of this Agreement are held to be invalid,
void or unenforceable by final order of any governmental authority, the Parties shall, to
the extent possible, negotiate an equitable adjustment to the provisions of this Agreement,
in order to effect the purposes of this Agreement, and the validity and enforceability of
the remaining provisions hereof shall not be affected thereby.

SECTION XVI
ENTIRE AGREEMENT

This Agreement, and the Appendices attached hereto, constitute the entire
understunding between the Parties with reference to the subject matter hereof, und
supersedes any and all prior or contemporancous communications, understandings,
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representations or agreements, oral or written, which pertain to the subject matter
contained herein.

SEcTION XVII
CONSTRUCTION

Ambiguities or uncertainties in the wording of this Agreement shall not be
construed for or against either Party, but shall be construed in the manner that most
accurately reflects the Parties’ intent as of the time they executed this Agreement. The
Parties acknowledge that they have been represented by separate counsel in connection
with the review and execution of this Agreement, and, accordingly, there shall be no
presumption that this Agreement or any provision hereof be construed against the Party
that drafted this Agreement or any portion hereof.

SECTION XVIII
NO THIRD-PARTY BENEFICIARIES

Nothing in this Agreement nor any action taken hereunder shall be construed to
create any duty, liability or standard of care to any person not a party to this Agreement
nor to create any rights or expectations in any such third party.

SECTION XIX
FORCE MAJEURE

An event of Force Majeure as used herein means any event beyond the
reasonable control of and which occurs without the fault or negligence of the Party
claiming Force Majeure or any entity controlled by the Party claiming Force Majeure,
including its contractors and subcontractors (to the extent said contractor or subcontractor
was acting under the control or direction of the Parties), which events shall include,
without limitation, any directives or requirements of any RTO/ISO or reliability entity,
any delay or failure to grant a permit or other regulatory authorization required by law to
be granted by any Federal, State, multi-state, or local government authority, or any
regulation, law, or prohibitory or mandatory action of any F ederal, State, multi-state, or
local governmental authority; acts of God; strikes, lockouts or other similar industrial
disturbances; acts of the public enemy, including terrorist acts, wars, civil disturbances,
blockades, military actions, insurrections or riots; landslides, floods, washouts, lightning,
earthquakes, tornadoes, hurricanes, blizzards or other storms or storm warnings; ice
conditions; explosions, fires, sabotage, or vandalism; breakage, defects, maifunctioning,
or accident to machinery, equipment, materials, or lines of pipe or wires; freezing of
machinery, equipment, materials or lines of pipe or wires; inabilily or delay in the
obtaining of materials or equipment; inability to obtain or utilize any permit, approval,
easement, license or right-of-way. The settlement of strikes, lockouts, or other similar
such industrial disturbances shall be entirely within the discretion of the Party affected
thereby. Nothing herein shall require of a Party claimmg Force Majeure the settlement
of strikes, lockouts or other simitar such industrial disturbances when such coursc is. In
the opinion of such Party. madvisable.
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SECTION XX
CONFIDENTIAL SETTLEMENT NEGOTIATIONS

The Parties have entered into the negotiations and discussions leading to this
Agreement with the understanding that, to the fullest extent allowed by law, all
discussions refating to this Agreement are privileged and confidential. In the event this
Agreement is terminated, the Agreement, and all drafts, work papers, and noles related to
its development, to the fullest extent allowed by law, shali be deemed settlement
materials and shall not constitute a part of the record in any proceeding, nor be admissible
into evidence in any proceeding related to the subject matter of this Agreement.

SecTion XXI1
DEFAULT

The faiture of a Party to perform or observe any material term or condition of this
Agreement shall constitute a breach of this Agreement (“Breach™). Upon a Breach, the
non-breaching Party shall give written notice (“Default Notice”) of such Breach to the
breaching Party. The breaching Party shall have thirty (30) days from receipt of the
Default notice within which to cure such Breach; provided, however, if such Breach is
not capable of cure within thirty (30} days, the breaching Party shall commence such cure
within thirty (30) days after notice and continuously and diligently complete such cure
within sixty (60) days from receipt of Default Notice; and if cured within such time, the
Breach specified in such notice shali cease to exist. No Default shall exist where such
failure to discharge an obligation is the result of Force Majeure as defined heretn. Ifa
Breach is not timely cured, or if a Breach is not capable of being cured within the period
provided for herein, the non-breaching Party shall have the right to declare a Default,
terminate this Agreement, be retieved of any further obligation hereunder, and pursue any
of its available remedies provided for in law or equity.

SecTtion XXII
REPRESENTATIONS AND APPROVALS

22.1 Exelon Generation’s Representations and Warranties.

As of the date hereof, Exelon Generation hereby makes the following
representations and warranties to PPL:

22.1.1 Good Standing. Exelon Generation is a limited liability company duly
organized, validly existing and in good standing under the laws of the Commonwcalth of
Pennsylvania.

22.1.2 Authority. Subject to Section 22.1.5, Exclon Generation has all requisite
power and authority to conduct its business, to own its properties, and to execute, deliver
and perform its obligations under this Agreement. This Agreement is a legal. valid and
binding obligation of Exelon Generation, enforceable against Exclon Generation in
accordance with its tenms, excepl as the enforccability thereof may be imited by
applicable bankrupicy, insolvency, reorganization or other similar laws affecting

18
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creditors’ rights generally and by general equitable principles (regardless of whether
enforceability is sought in a proceeding in equity or at taw).

22.1.3 No Conflict. The execution, delivery and performance by Exelon
Generation of this Agreement have been duly authorized by all necessary action, and do
not and shall not (i) require any approval or consent of any holder (or any trustee for any
holder) of any indebtedness or other obligation of Exelon Generation or of any other
person or entity, except approvals or consents that have been obtained, (ii) violate any
provision of Exelon Generation’s organizational documents, any indenture, contract or
agreement to which it is a party or by which it or its properties may be bound, or any law,
ordinance, rute, regulation, order, writ, judgment, injunction, decree, determination or
award presently in effect, or (iii) result in a breach of or constitute a default under Exelon
Generation’s organizational documents or other material indentures, contracts or
agreements to which it is a party or by which it or its properties may be bound.

22.1.4 No Pending Actions. There is no pending or, to its best knowledge,
threatened action or proceeding against Exeton Generation before any court,
governmental agency or arbitrator that could reasonably be expected to affect materially
and adversely the financial condition or operations of Exelon Generation or the ability of
Exelon Generation to perform its obligations under this Agreement, or that purports to
affect the legality, validity or enforceability of this Agreement.

22.1.5 Consent and Approval. Exelon Generation has sought or obtained, or, in
accordance with this Agreement, shall seek or obtain, each consent, approval,
authorization, order or acceptance by any governmental authority required in connection
with the execution, delivery and performance of this Agreement and it shall provide to
any governmental authority any notices of actions under this Agreement that are required
by applicable laws.

22.2  PPL’s Representations and Warranties

As of the date hereof, PPL hereby makes the following representations and
warranties to Exelon Generation:

22.2.1 Good Standing. PPL is a limited liability company duly organized,
validly existing and in good standing under the laws of Delaware.

22.2.2 Authority. Subject to Section 22.2.5, PPL has all requisite power and
authority to conduct its business, to own its properties, and lo execute, deliver and
perform its obligations under this Agreement. This Agreement is a legal, valid and
binding obligation of PPL, enforceable against PPL in accordance with its terms, except
as the enforceability thereof may be limited by applicable bankruptcy, insolvency,
reorganization or other similar laws affecting creditors” rights generally and by general
cquitable principles (regardless of whether enforceability is sought in a procceding in
equity or at law).

22.2.3 Ne Conflict. The cxccution, delivery and performance by PPL of this
Agrecment have been duly authorized by all necessary action, and do not and shall not (i)

19
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require any approval or consent of any holder (or any trustee for any holder) of any
indebtedness or other obligation of PPL or of any other person or entity, except approvals
or consents that have been obtained, (ii) violate any provision of PPL’s organizational
documents, any indenture, contract or agreement to which it is a party or by which it or
its properties may be bound, or any law, ordinance, rule, regulation, order, writ,
judgment, injunction, decree, determination or award presently in effect, or (iii) result in
a breach of or constitute a default under PPL’s organizational documents or other
material indentures, contracts or agreements to which it is a party or by which it or its
properties may be bound.

22.2.4 No Pending Actions. There is no pending or, to its best knowledge,
threatened action or proceeding against PPL before any court, governmental agency or
arbitrator that could reasonably be expected to affect materially and adversely the
financial condition or operations of PPL or the ability of PPL to perform its obligations
under this Agreement, or that purports to affect the legality, validity or enforceability of
this Agreement.

22.2.5 Consent and Approval. PPL has sought or obtained, or, in accordance
with this Agreement, shall seek or obtain, each consent, approval, authorization, order or
acceptance by any governmental authority required in connection with the execution,
delivery and performance of this Agreement, and it shall provide to any governmental
authority any notices of actions under this Agreement that are required by applicable
laws.

SEcTION XXIII
NO EFFECT ON LEGAL OBLIGATIONS

Nothing in this Agreement is intended to affect or limit the authority or obligation
of either Party to comply with applicable statutory or regulatory requirements or judicial
or administrative decisions or orders.

SECTION XXIV
AMENDMENT

The Parties may, by mutual agreement, amend this Agreement by a written
instrument duly executed by each Party.

SECTION XXV
LICENSE AMENDMENT

Within 30 days of the issuance of the 401 certification by the Pennsytvania Department
of Environmental Projection, the Parties will negotiate and jointly file a proposed licensc article
with FERC reflecting the minimum flow provisions of Section VI of this Agreement. The
Parties’ joint tiling will include a description of the evidentiary basis necessary to support
inclusion of the proposed license article in the amended license for the Holtwood Project.
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IN WITNESS THEREOQOF, Exelon Generation and PPL have caused this
Agreement to be signed by their respective duly authorized officers.

Exelon Generation Company, LLC PPL Holtwood, LLC

By: By:

Name: Victoria Will Name: Dennis J. Murphy

Title: Vice President Title: Vice President & Chief Operating
Officer

21
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IN WITNESS THEREOF, Exclon Generation and PPL have caused this
Agreement to be signed by their respective duly authonized officers.

Exelon Generation Company, LLC

By:

Name: Victoria Will

Title; Vice President

PPL Holtwood, LL.C

By: A,/k“‘j;/ / %

Name: Dennis J. Murphy

Title: Vice President & Chief Operating
Officer
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IN WITNESS THEREOEF, Exelon Generation and PPL have caused this
Agreement to be signed by their respective duly authorized officers.

Exelon Generation Company, L1.C PPL Holtwood, LL.C

Name: Victoria Will Name: Dennis J. Murphy
Title: Vice President Title: Vice President & Chief Operating
Officer
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APPENDIX A:
PROPOSED PROJECT BOUNDARY REVISIONS SKETCH
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APPENDIX B:
LOCATION OF BRUSHY AND CANNON ISLANDS
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W APPENDIX C: _
" LOCATION OF YORK COUNTY PARCEL
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155 Medlord St

Suite 27204
Hoston, MA 02124 1140

Tel: 617.886. 710
Tax: 617.886.7600
Haley Aldrich.com

- 28 November 2007

File No. 32943-008

SITE -Blauvelt/TRC Engineers, Inc.
1600 Commerce Parkway, Suite B
Mount Laurel, New Jersey 08054

Attention: Frederick A. Brinker, P.E.

Subject: Report on Impacts of Blasting for
Holtwood Hydroelectric Power Station Expansion Project
On Exelon Power Generating Facilities

Ladies and Gentlemen:

This letter presents the preliminary results of our evaluation of impacts af blasting required to
construct the subject project on two Exelon power generation facilities located downstream
{to the southeast) of the proposed Holtwood project. The two existing Exelon facilities, both
located on or near the Susquehanna River, are the Muddy Run Pump Storage Project located
about 11,000 ft southeast of the new Power Station for the Holtwood project, and the
Peachbottom Nuclear Power Plant located about 27,000 ft south southeast of the new Power
Station for the Holtwood project. Drill and blast rock excavation will be required to
construct the proposed new Power Station. Figure 1 shows the location of the proposed new
Power Station for the Holtwood project as well as the Muddy Run and Peach Bottom
Facilities. Also shown on Figure 1 is the location of the Route 372 Bridge over the
Susquehanna River. Some small charge blasting will also he required in the river below the
bridge, so the potential impacts of that blasting was also assessed.

The purpose of our work was to assess potential impacts of the blast-induced ground
vibrations and air blast overpressures on the two facilities, and if necessary to provide
recommendations for steps to reduce the impact of the drilling and blasting on the two
facilities.

BACKGROUND

The most significant rock cuts which will be required for the project--and therefore the largest
explosive charge weights--will be for the new Power Station, which is located approximately
80 ft away from the existing power station at its closest and approximately 350 ft away at its
farthest point. The new Power Station will require rock cuts up to about 130 ft deep. Based
on blast hole deviation requirements and rock excavation support requirements, it is
anticipated that the maximum lift height utilized for the power station hiasting will not exceed
50 fi.

Rock cuts up to 18 ft will also be required within the river below the Route 372 bridge to
deepen the downstream chaniiel under the bridge. Although rock cut depths--and therefore
charge weights--will be much less than for the new Power Station, the bridge is closer to the
power generation facilities than the proposed new Power Station and is approximately
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7,000 fi from the Muddy Run Pump Storage Facility and 23,000 ft from the Peachbottom
Nuclear Power Plant.

ANTICIPATED BLASTING PROCEDURES AND RESULTING VIBRATIONS

Aanticipated Blasting Procedures

As noted above, we anticipate the blasting for the new Power Station to be conducted in
maximum 50-ft lifts, so blast holes would be about 52 ft deep maximum. Vibrations will
have to be controlled at the existing power station during this basting to less than 2.0 inches
per second {in./sec). When blasting at the closest point to the existing power station, at a
closest distance of about 80 ft, small charge weights will have to be utilized to maintain the
2-in./sec maximum allowable level. However, when blasting at the other end of the proposed
new Power Station, at approximately 350 ft away from the existing power station, much
larger charge weights will be able to be used. We have estimated that for 4-inch-diameter,
52-ft-deep blast holes with 7 ft of stemming, the blast hole loading, utilizing 2-in.-diameter
cartridged explosive with a loading density of 2.5 pounds per foot, would be about 112 lbs.
We have further estimated that two to three holes per delay could be utilized {approximately
224 to 336 lhs per delay) and still keep the vibrations at the 2 in./sec limit at the existing
power station. To be conservative, we have used a maximum charge weight per delay for the
project of 336 pounds to estimate the vibrations and airhlast at the Exelon power generation
facilities from blasting at the proposed new Power Station.

At the Route 372 bridge area, rock cuts up to 18 ft will be required. We estimaie that a 4-ft
by 4-ft to a 5-ft by 5-ft blast hole pattern will be used, loaded with 2-in.-diameter cartridged
explosive having a loading density of about 1.1 lb per foot. Therefore, for 20-ft-deep blast
holes with 6 fi of stemming, the loading of each hole would be approximately 16.5 lbs. We
have further estimated that two holes per delay, or 33 Ibs, could be detonated at a distance of
approximately 120 ft from the closest bridge pier and still maintain the maximum PPV of

2 in./sec at the bridge. Therefore, we have used a maximum charge weight per delay of

33 Ibs to estimate the vibrations and airblast at the Exelon power generation facilities from
blasting at the Route 372 bridge.

Predicted Blast Vibrations at Exelon Power Generation Facilities
A. Ground Vibration (Peak Particle Velocity)

To predict blast induced ground vibrations at Exelon power generation facilities, we
have used commonly-used scated distance relationships based on the International
Society of Explosives Engineers Blasters Handbook. Scaled distance is defined as the
distance from a blast to a structure (R, in feet), divided by the square root of the
maximum charge weight per delay (W, in pounds). Based on work by Lewis Oriard,
the Blaster's handbook recommends empirical relationships between charge weight,
distance, and peak particle velocity based on the following formulas:

Best Estimate of Peak Particle Velocity: PPV (in/sec) = 160 (R/W"}'*,

Maximum Estimated Peak Particle Velocity: PPV (in/sec) = 242 (R'W'*)"*.



Document Accession #: 20081030-0169 Filed Date: 10/23/2008

SITE Blauvelt/TRC Engineers, Inc.
28 November 2007
Page 3

For vibrations from blasting at the new Power Station, we have conservatively
estimated the maximnm charge weight per delay which might be used to be
approximately 336 Ibs. The distance from the new Power Station to the Muddy Run
Pump Storage Facility is about 11,000 ft, so the scaled distance (R/W'?) would be
about 600, and the best estimate of the Peak Particle Velocity (PPV) would be about
0.006 in./sec. The maximum estimated PPV at the Muddy Run Pump Storage
Facility from blasting at the new Power Station would be about 0.009 in./sec.

The distance from the new Power Station to the Peachbottom Nuclear Power Station
is about 27,000 ft, so the scaled distance (R/W"?) would be about 1470, and the best
estimate of the Peak Particle Velocity (PPV) would be about 0.001 in./sec. The
maximum estimated PPV at the Peachbottom Nuclear Power Station from blasting at
the new Power Station would be about 0.002 in./sec.

For blasting below the Rie 372 bridge piers, we have estimated the maximum charge
weight per delay which might he used to be approximately 33 Ibs. The distance from
the new Power Station to the Muddy Run Pump Storage Project is about 7,000 ft, so
the scaled distance (R/W'?) would be about 1218, and the best estimate of the Peak
Particle Velocity {PPV) would be about ¢.002 in./sec. The maximum estimated PPV
at the Muddy Run Pump Storage Project from blasting below the Rte 372 bridge
would be about 0.003 in./sec.

The distance from the new Power Station to the Peachbotiom Nuclear Power Station
is about 23,000 ft, so the scaled distance (R/W"%) would be about 4,000, and the best
estimate and maximum estimated Peak Particle Velocity (PPV} would hoth be well
below 0.001 in./sec.

B. Airblast Overpressure

It is also possible to estimate airblast overpressure from blasting based on scaled
distance relationships. Oriard recommends using cube root scaling, and the equation
for estimation of airblast overpressure (P) is based on the degree of confinement of
the explosive charge in the blast hole as follows:

Confined for Airblast Suppression: P = 0.1 (R/'W'?) !
Average Burial: P = 0.1 (R'W'?) !

For airblast overpressure from hlasting at the new Power Station, we have
conservatively estimated the maximum charge weight per delay which might be used
to be approximately 336 ibs. The distance from the new Power Station to the Muddy
Run Pump Storage Project is about 11,000 ft, so the cube root scaled distance
(R/W'*) would be about 1580, and the estimated airblast overpressure, with average
burial of charges, would be 0.0003 pounds per square inch (psi). For burial confined
for airblast suppression the estimated airblast overpressure would be 0.00003 psi.
These are very low airblast overpressures, and the airblast overpressures from
blasting at the Rte 372 bridge would be even lower.
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Allowable Blast Vibrations at Power Generation Facilities

For the Holtwood project, Peak Particle Limits at the existing Holtwood Power Station,
which will remain in service, vary hased on the distance of the blasting from the facility:
from 3 in./sec for blasting within 25 ft to 2 in./sec when biasting more than 75 ft from the
facility. For off-site residences, ground vibration limits were set at the safe limits
recommended by the U.S. Bureau of Mines (USBM RI 8507, 1980), which are provided on
Figure 2. These limits, which vary from 0.50 to 2.0 in./sec, are based on the frequency of
the vihrations and are aimed at preventing cosmetic damage to residential type structures
(i.e., cracking of plaster walls and ceilings). We have not done a survey of the Exelon Power
Generation facilities, but based on our experience with similar facilities we would consider a
PPV limit of 2.0 in./sec to be reasonable and conservative at those facilities. It can be seen
that the highest estimated maximum PPV at the Muddy Run Pump Storage Facility from
blasting at the new Power Station would be about 0.009 in./sec, which is less than

0.5 percent of the recommended safe limit for protecting the facility from damage. The
maximum estimated PPV at the Peachhottom Nuclear Power Station would be about

0.002 in./sec, or about 0.1 percent of the recommended safe limit. It should be noted that
these leveis of PPV are below the perceptible range of humans of about 0.02 in./sec.

The U.S. Bureau of Mines (USBM RI 8485, 1980) also provides safe limits of airblast
overpressure for residential structures aimed at reducing annoyance due to ratiling of walls
and windows, as well as preventing damage to windows. The recommended safe limit is
133 db (peak), or 0.014 psi for the conventiona! seismograph recording systems generally
used today, General window breakage would not be expected until airblast overpressures
reached about 1 psi, and damage to concrete or masonry structures, such as at power
generation facilities, would not be expected until airblast overpressures reached much higher
levels. It can be seen that the highest estimated airblast overpressure at the Muddy Run
Pump Storage Facility from blasting at the new Power Station would be ahout 0.0003 psi,
which is about 2 percent of the recommended safe limit for preventing annoyance and
window breakage at residential structures. This maximum airblast overpressure could be
equated to the pressure exerted by wind with a velocity of about 4 mph. The maximum
estimated airblast overpressure at the Peachbottom Nuclear Power Station would be
significantly less than at the Muddy Run Pump Storage Project.

CONCLUSIONS REGARDING BLASTING IMPACTS

In summary, it is our opinion that ground vibrations or airblast overpressures from blasting at
the Holtwood Hydroelectric Power Station Expansion Project will have no adverse impacts on
the Muddy Run Pump Storage Facility or the Peachbottom Nuclear Power Station. These
conclusions are hased on the following:

I.  Maximum PPV of ground vibrations at the closest facility, the Muddy Run Pump
Storage Facility, are predicted to be less than 0.01 in./sec, which is about 0.5 percent
of the conservative safe limit for the facility; maximum vibrations will he even less at
the Peachhoitom Nuclear Power Station. These levels are below the level of human
perception of vibrations of about 0.02 in./sec.

2. Maximum airhlast overpressures at the closest facility, the Muddy River Pump Storage
Facility, are predicted to be about 0.0003 pst. which is about 2 percent of the
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recommended safe limit for preventing annoyance and window breakage at residential
structures. This maximum airblast overpressnre could be equated to the pressure
exerted by wind with a velocity of about 4 mph.

It should be noted that airblast overpressures, especially at great distances from the source,
can be affected by atmospheric conditiens and wind direction, so it is possible that personnel
at one or hoth of the Exelon facilities may sometimes hear a blast, especially on overcast
days with the wind blowing from the northwest, even though the airblast overpressure is well
below safe levels.

Please call if you have any questions concerning our assessments and conclusions.

Sincerely yours,
HALEY & ALDRICH, INC.

LB P

Andrew F. McKown, P.E.
Vice President

Attachments:

Figure 1 - Site and Surrounding Facility Location Plan
Figure 2 - Blasting Limit Criteria
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SECTION 31 23 01 KA
CONTRCLLEDR BLASTING
PART 1 GENERAL
1.0 RELATED DCCUMENTS

See Project Plans, Schedule, Haley & ARldrich Geotechnical Design
Memorandum, TRC Geotechnical Data Report, Soil Erosicn Plan, and other
specifications for applicable related documents.

DEFINITIONS

A.

controlled Blasting. <Ceontrolled Blasting is excavation in rock
in which the various elements of the blast (hole size, depth,
spacing, burden, charge size, distribution, delay sequence) are
carefully designed and contreiled to provide a distribution of
charge that will fracture the rock to the required lines and to
minimize overbreak, flyrock, stressing and fracturing of the rock
beyond the contour lines.

Perimeter Control Blasting. The use of specialized techniques to
control blasting at the excavation limits, condition of the rock
face after the blast, and condition of the remaining rock.
Perimeter contrel blasting includes the designed use of drill
holes, charge type, loading details, blasting sequence, and
delays.

Pre-splitting. Pre-splitting refers to a perimeter control
blasting technique involving a single row of closely spaced holes
drilled along the excavation line which are loaded and fired
before any adjoining excavation area is blasted.

Cushion Blasting. Cushion Blasting is a perimeter control
blasting technique involving the drilling of a single row of
closely spaced holes along the excavation line which are loaded
with light, well-distributed charges and are fired either afterx
the main excavation is removed or in the last delay(s} of a
single blast.

Line Drilling. Line Drilling is a perimeter control blasting
technigque involving the drilling of a single row of very closely
spaced holes along the excavation line. Line Drilling holes are
not charged during the blast.

Smooth Wall Blasting. Smooth Wall Blasting is a technique
similar to Cushion Blasting used in tunnel blasting. Smooth Wall
Blasting technigques involve perimeter holes drilled along the
excavation limits which are lightly loaded to remove the final
burden, and are fired on the last delay of the detonation
sequence. The objective is to obtain smooth walls with minimum
overbreak and minimal damage to the rock outside the excavation
limits.

SECTION 31 23 01 KA Page 1



Document Accession #:

0565020.00

20081030-0169 Filed Date: 10/23/2008

03-14-08 (Rev 0)

Perimeter Hole. A perimeter hole is any hole, loaded or not, at
or near the excavation surface used to break rock to the
excavation surface.

Half-Cast. The portion of a drill hole remaining at the blast
limit or final excavation surface after a blast.

Half-Cast Factor. The total length of half casts visible on the
excavation perimeter after a blast round divided by the total
length of perimeter holes drilled for the blast round. Half cast
factors give an indication of the effectiveness of the perimeter
control blasting and the condition of the remaining rock.

Trial Blast. A Trial Blast is a blast or series of blasts
designed to assist in determining the combination of blast
parameters which 13 most appropriate to achieve the desired
result as described in this special provision.

Seismograph: BAn instrument used to record the amplitude and
frequency of ground vibrations sensed by a geophone and airblast
overpressure sensed by an omnidirection transducer.

Airblast overpressure The air pressure over and above
atmospheric pressure resulting from blasting, measured in dB
Peak, pounds per square inch (psi) or dB(Peak).

Maximum Peak particle velocity (PPV;: The maximum of any one of
the three mutually perpendicular ground moticon velocity
components of a vibration measured in directions vertical,
radial, and perpendicular to the vibration source, measured in
inches per second (in/sec}.

Flyrock: Rock propelled through the air beyond the blaster
designated “"safe zcone” as a result of blasting.

Rock: Rock is defined as naturally-cccurring, intact material
which cannot be broken and removed by large powey excavation
equipment and requires use of hoe rams, systematic drilling and
blasting, or cother mechanical means to fracture and remove.
Boulders over two cubic yards in volume located within soil in
open excavation or in trenches, requiring the use of hoe rams,
drills, or explosives for removal are also defined as rock
excavation. Rock does not include boulders less than twe cubic
vards in volume, or loose, weathered, or fragmented rock which
can be excavated with a large backhoe.

Overbreak: The excess amount of rock removed by and/or resulting
from blasting which falls outside (beyond}! the excavation line
specified or indicated on the Plang, or below design excavation
grades. Overbreak is considered non-paid excavation. Excessive
overbreak is considered to start 12 inches ocutside the excavation
line.

Tights or underbreak: Rock that remains inside of the excavation
line or specified limits after initial perimeter control blasting
is completed. Tights shall be removed. Nc additlonal payment
will be made for required removal of tights.

SECTION 31 23 01 KA Page 2
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1.2 DESCRIPTION OF WORK

A, The work to be done under this Section includes furnishing all
labor, equipment, materials and services, and performing
operations required to excavate rock to the excavation limits,
specified in the Plans. The Contractor shall utilize controlled
plasting technigues, such that damage is prevented to adjacent
structures, property and work, and such that flyrock is prevented
and resulting airblast overpressures and particle velocities are
consistently maintained below the maximum levels specified in
this Section.

1.3 SPECIAL CONSIDERATIONS

L. The Contractor shall protect new construction, adjacent property,
workers, owner's personnel, and the general public from damage or
injury from improper handling of expleosives, flyrock, excessive
ground vibrations, and/or excessive airblast cverpressure levels,
Any damages resulting from the Contractor's controlled blasting
operations shall be repaired by the Contractor at no additional
cost to the Owner.

B. Contractor shall engage a qualified independent firm, qualified
by training and experience to conduct a pre-blast condition
survey of all structures, buildings, and facilities within 2,000
feet of the area requiring blasting and any other structures
indicated by the= Qwner. Such inspecticn shall be documented with
recorded or written notations, photographs, or other method, and
shall be conducted in the presence of the owner of the inspected
property or his designated agent. A copy of a report prepared
from the inspection shall be provided to Owner, the Contractor,
and the Property Cwner (if requested by the property owner) prior
to commencement of any plasting, and the report shall be
maintained in the permanent file for the project.

cC. The Contractor will engage a qualified independent firm to
perform a representative pre-blast survey of water guality and
quantity for drinking water wells within 2000 feet of the area
requiring blasting.

D. Owner will engage the Gectechnical Engineer, or another
independent, qualified professional engineer or seismologist,
trained in the use of seismographic egquipment to monitor blastc-
induced vibrations, air blast overpressure, underwater
hydrostatic pressures, and crack gages at the site, as specified
herein. In addition, the Contractor may provide independent
monitoring as he deems necessary, at no additional cost to the
Owner.

E. The Contractor will engage a qualified registered professional
surveyor to perform precision level surveys of bridge pier
foundaticns and top of rock outside the excavations between
pridge piers at the Route 372 bridge, and at other logations in
the powerhouse, spillway, and dam locations where blasting will
be performed within 40 ft of those structures

SECTION 31 23 01 KA Page 3
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The Contractor will engage a qualified engineer or consultant,
experienced in underwater blasting effects on fish, to prepare,
with Owner representatives, a fish protection plan which will set
kill radius limits for various types and sizes of fish based on
underwater pressure and impulge, and provide for techniques to
identify and scare fish from the fish kill radius, and check for
dead fish after each underwater blast.

The handling, storage, and use of explosives will be governed by
applicable codes including state, county, and municipal laws,
codes and regulations. Licenses for the transportation, storage
and use of explosive are the responsibility of the Contractor.

Storage of explosives shall be in a secure facility meeting all
legal reguirements and under the strict supervision of the
Contractor, and in a safe location relative to the project
constructiecn.

All blasting and excavation under and within 60 £t upstream and
downstream of the Route 372 bridge shall be performed according
to the following requirements:

1. The work shall be done in the dry with this portion of the

main channel dewatered.

2. After this portion of the channel is dewatered, the pier,

pier foundation, and the general dewatered area to be
blasted shall be inspected by Owner, with PENN DOT also
provided the opportunity to inspect. This inspection shall
include a photegraphic pre-blast survey cf the dewatered
area and baseline heave/settlement measurements of the rock
adjacent to the pier foundations, and the piers themselves.

3. All blasting and excavation shall not be closer to the

existing bridge piers than shown on the drawings without
written Owner permissicn.

4. All excavation limits shall be line drilled or trim blasted

prior to blasting.

5. Presplitting shall not be used.

6. All exposed rock surfaces to be blasted shall be covered

with rubber blasting mats of sufficient guantity and size to
prevent flyrock.

7. Seismographs shall be placed to monitcr and record any

vibraticon at the two bridge pier foundations closest on each
side of the blast, and on the deck above the same two piers.

a. After each blast the undisturbed rock near the pier shall be

resurveyed to look for any signs of ground rupture or heave
outside the limits of the blast rcund. Also the two bridge
piers closest on each side of the blast shall be inspected
and resurveyed after each blast.

SECTION 31 23 01 KA Page 4
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9. If any heave is noticed the Owner shall be informed before
any subseguent work is performed. If no movement is

detected then these measurements will become the baseline
for the next blast.

Eagle Nest Blast Ncise Study

The Contractor shall perform an eagle nest blast noise study and
the results shall be approved by the Owner pricr to any
production blasting at the site. The test program shall start
with small blasts and incrementally work up to production blast
rounds. Initial test blastg shall be at a location at least
1,000 ft from the nearest eagle nest, using a scaled distance no
legs than 500 ft/lb 1/3. Incremental tests shall be a site
specific distance relationships and charged weights per delay
adjusted as needed for locaticns closer to the nests.

The testing shall include noise measurements and visual
observation of the eagles at the nest{s). The noise levels shall
not exceed the limits specified in the Specification Secticn 01
14 01 KA Paragraph 1.3.3, and also not disturb any eagles in the
nest.

The results of this study that are approved by the Owner shall be
used as the maximum production blasts.

1.4 SUBMITTALS

A,

Preliminary Submittals. The following shall be submitted by the
Contractor to Owner, Design Engineer, and Geotechnical Ekngineer
in accordance with Section 01340, no later than three weeks prior
to beginning any work involving excavation or explosives.

1. Qualifications and Resumes of Personnel and firms involved
with blasting and blast monitoring.

2. General Excavation Plan This submittal shall be a general
narrative containing at least the following information for
all klasts including blasts for both underground work
{tunnels) and exterior work {(slopes and cuts):

a. A list of equipment, which will be available on the
site for performing the blasting work.

b. A description of the heavy eguipment, which will be
available on site to clear the rocad and bench of
debris generated by the Contractor’s blasting
operations.

c. A listing of the blasting materials which the
Contractor will have available on site to perform
blasting work. The list shall include the types,
sizes and strengths of explosives proposed for the
work, a description of the types of detocnation
systems to be employed.

SECTION 31 23 0@ KA Page &
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d. Manufacturers' data sheets for all explosives,
primers and initiators to be employed.

e. A description of the preblast warning system to be
used.
f. Intended sequence and directicn across the site of

blasting and rock excavation work.

g. Methods of protecting or stabilizing adjacent roadway
structures, waterways, and vegetation.

h. Proposed method of controlling flyrock.

i. Schedule for the blasting and rock excavation work.

j. Expected production rates.

k. Monitoring Plan with locations, eguipment, and
schedule.

1. Warning Sign locations and sign design with text.

Standard Blast Plan. This shall be a brief description and
plan of the planned blast and shall be submitted by the
Contractor to Owner, Design Engineer, and Geotechnical
Engineer no later than 3 weeks prior to drilling for that
blast. Submit a Standard Blast Plan for each blast type to
be used throughout the project. Submit Individual Blast
Plans if blasting deviates from the Standard Blast Plan
submittal. Standard BRlast Plans for each type of Lklasting,
for both underground and exterior work and for initial and
trial blasts for each type of blasting. All blast designs
shall include the following:

a. Indicate proposed method of blasting, delay pattern,
explogive types, type of blasting mat or cover, and
intended rock excavation method.

b. Plan and section views to scale cof proposed drilling
pattern, including diameters, spacing, depth and
orientation of drill holes, free faces, burden and
sub-drilling.

c. Identification of perimeter control blasting and
smooth wall blast areas and techniques including
presplitting, line drilling, Cushion Blasting, and
smcoth-wall blasting.

4d. Types and gquantities of explosives proposed for use
in each hole and for each total blast.

e. Blast type designation {for example, tunnel
production, extericr pre-split, exterior production,
etc.)
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Distribution of the charge in the hecles, priming of
each hole and stemming of holes.

Type sequence and number of delays, delay pattern,
diagram for blast and type and capacity of initiation

devices.

Intended direction of movement (throw direction) of
fragmented rock.

Signature of blasting supervisor.

Type of detonators.

Qualifications. The Contractor shall submit name and
qualifications of person who will be directly responsible
for planning, supervising, lcading, and firing of blasts to
Owner including the fellowing:

a.

Names and Experience of Blasting Supervisocors.
Rlasting supervisors shall have a minimum of two
years experience in supervising the loading and
firing of charges of rock excavaticon and shall have
all necessary licenses and permits required by the
governmental agencies having jurisdiction.

Name and experience record of the Contractor's
klasting engineer or consultant retained to develop
all controlled blasting designs and details.

Name and experience record of the Contractor's i
engineer or consultant retained for preblast surveys,
and name and qualifications of perscnnel who will
conduct independent blast wvibration monitoring, if
elected by the Contractor.

Name and gqualifications of Contractor’s engineer or
consultant retained to assist in preparing a fish
protection plan to protect fish during underwater
blasting.

Name and qualifications of Contractor’s registered
professional surveyor retained to conduct
precisionlevel surveys of heave at the Route 372
bridge area and other areas.

Construction Submittals. The folleowing shall be submitted to
Owner and the Geotechnical Engineer as noted herein:

1. Blast Report. The Contractor shall furnish an as-built plan
of each blast nc later than 24 hours after the shot is

fired.

This shall be a complete description of the blast

and shall include as a minimum the fellcowing information:

a.

Type of blast.
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b. Date, precise time of initiation and location of the
blast, including station limits.

C. A sketch plan of the blast which clearly indicates
the leccartions of the drill holes, the depth of round
pulled, the location, placement and quantity of all
explosive charges used. Diagram shall note any
changes or deviations from the submitted blast plan.

d. Number of blastholes loaded and fired, diameter,
depth, spacing, and burden of blast holes, subdrill
depth, loading of each hole and total amounts of each
explosive used.

e. The name and signature of the person responsible for
designing, loading and firing of the shot. The
signature of the blasting supervisor.

f. A description of any unusual occurrences including
unanticipated rock fall, misfires, remaining unstable
ground, eguipment malfunctions and any other unusual
occurrences.

g. Powder factor, i.e., the weight of explosives per
cubic meter of rock in place as determined from the
blast pattern.

h. Total number of delays used, number of holes for each
delay pericd, maximum charge per delay and type of
detonators.

i An evaluation of the blast indicating areas of

significant overbreak and planned adjustments to the
blast design for the next blast.

2. Blast Monitoring Report., Within 24 hours following each
blast, the independent Engineer contracted by Owner will
prepare a Blast Monitoring Report. Each Blast Monitoring
Report shall include all of the following applicable items.
If any vibrations or displacements exceed the threshold or
limiting criteria described herein, the Contractor will be
immediately notified so that revisions to procedures can be
undertaken prior to the next blast:

a. Blast round data, as indicated in paragraph B.l.a and
b. above.
b. Blast Monitoring Lecation Plan, indicating the

location from the blast to the monitoring locaticns.

c. Vibration, airblast overpressure, and elastic
displacement data from each seismograph, including a
copy of the strip chart (or other permanent record of
velocity/time waveform) with calibraticn and
monitoring record marked with the date, time and
location of the blast.
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d. Water pressure data at closest underwater structures
from underwater blasting, and at other locations as
regquired.

e. Crack gage data from crack gage readings at various
locaticns within the powerstation, dam, and other
locaticns.

f. Eeave monitoring data (from Contractor engaged
surveyor)

3. Complaints

All blasting complaints addressed to the Contractor shall be
logged on a blasting complaint form develcped by the
Contracteor prior te any blasting work and approved by the
Owner. These shall be chronologically numbered and a copy
of each complaint given to the Owner before the next blast
and no later than 24 hours after receipt.

Review by the Owner, Design Engineer, Geotechnical Engineer of
the blast designs and techniques shall not relieve the Contractor
of responsibility for the accuracy, adeguacy and safety of the
blasting, exercising proper supervision and field judgment, and
producing the results within the blasting limits required by
these Specifications.

1.5 QUALITY ASSURANCE

A.

B.

Qualifications:

1. all blasting shall be conducted by persons qualified and
experienced in drilling and controlled blasting procedures
for open-cut and underground rock excavaticn. Persons
responsible for blasting shall be licensed blasters in the
Commonwealth of Pennsylvania and shall have had acceptable
experience in similar excavations in rock and controlled
blasting techniques. Drillers shall demonstrate to Owner
proficiency in collaring and drilling holes precisely.

2. The Contractor shall engage the services of a qualified,
independent professional engineer, to conduct a pre-blast
condition survey of adjacent structures.

3. Blast monitoring shall be conducted by an independent,
qualified professional engineer or seismologist engaged by
Owner, trained in the use of a seismograph, and records
shall be analyzed and results reported by perscns familiar
with analyzing and reporting the frequency content of a
seismograph record.

Codes, Permits and Regulations:
1. The Cecntractor shall comply with all applicable laws,
rules, ordinances and regulations of the federal government

the Commocnwealth of Pemmsylvania, or local jurisdiction
governing the transportation, storage, handling and use of
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explosives. All labor, mater:ials, equipment and services

necessary to make the blasting operations comply with such
requirements shall be provided without additional cost to

the Owner.

The Contractor shall obtain and pay for all permits and
licenses required to complete the work of this Section.

In case of conflict between regulations or between
regulations and Specifications, the Contractor shall comply
with the strictest applicable codes, regulations or
Specifications.

Blasting Limit Criteria:

1.

Airblast Overpressure Limit: Air blast overpressures shall
not exceed 130 &B (peak), or 0.013 psi, at the closest off
site above ground structure from the blasting site.

Peak Particle Velocity and Elastic Displacement Limits: The
Contractor shall conduct all blasting activity in such a
manner that the maximum peak particle velocity (PPV) and the
maximum elastic displacement does not exceed the following:

At Powerhouse and other on site concrete structures

Distance from Blast Max PEV (in/sec) Max. Blastic
to Structure Threshold Limiting Displacement {in)

0 to 25 £t 4.0 5.0 0.010
25 to 50 ft 2.0 4.0 0.010
50 to 75 ftt 2.0 3.0 Q0.008
over 75 ft 1.5 2.0 0.008

Ground vibration shall not exceed the U.S. Bureau of Mines
Safe Limits (Figure 1 attached) at the ground surface
ocutside any building or structure located off site

Ground vibration at the piers ¢f the Rte 372 bridge shall
not exceed the following limits:

Distance from Blast Max PPV (in/sec) Max. Elastic
Lo Structure Threshold Limiting Displacement (in}

0 to 36 fr No Blasting
15 to 50 ftr 2.0 2.5 0.0¢8
Over 50 ft 1.5 2.0 0.008

Blasting in the vicinity of curing concrete shall be

limited to the following Peak Particle Velocity (PPV)
limits to prevent damage to concrete
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Maximum Allowable PPV (in/sec) at closest Curing Concrete

Type of Concrete AgE
Blast Distance <2 days |2 to 7 days =>7 days
Concrete
from Concrete
| Type 1 < 100 ft 1.0 1.5 2.0
| = 100 ft 0.5 1.0 1.5
Type 2 < 100 ft 1.5 2.0 2.5

> 100 ft | 1.0 1.5 2.0

Type 1 concrete ig capable of undergoing bending, such as
formed walls.

Type 2 concrete is mass concrete which cannot undergo
bending, such as footings.

Crack Gage Movement Limits: Crack gage movements as a
result of blasting shall be limited to the following:

Type of Gage Maximum Crack Opening (in.)
Threshold Value Limit Value

Type 1 0.03 0.04
Type 2 0.04 ¢.086

Type 1 crack gages shall be installed and monitored in areas
of structural distress within the powerhouse or dam, or on
cracks in structural elements where additional movements
could result in structural distress. Type 2 crack Jgages
shall be installed in representative cracks in non critical
areas, such as cesmetic cracks in non load bearing walls or
slabs.

These maximum values may be adjusted by Owner based on
interpretations of actual readings obtained, with respect to
normal temperature related expansion and contraction of
structures. It will be important to observe trends of
increasing opening of cracks, or sudden larger than normal
increases in opening of cracks beyond normal temperature
related movements.

Heave/Settlement Limits: Heave/Settlement measurements will
be taken with precision level eguipment capable of measuring
heave/settlement of 0.06 in. Heave/settlement as a result
of blasting shall be limited to the following:

Location Maximum Heave/Sectlement (in.)
Threshoid Value Limit Value

Rte 372 Bridge Piers 0.12 0.18

Rock Qutside excavation

Near Rte 372 Bridge Excav. 0.25 0.37
Ppowerhouse, Dam, Spillway §.18 0.25
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B. Water Pressure Limits: Hydrostatic pressure at underwater

structures shall be limited to the following:

Structure Distance Max. Water Pressure {(psi)
Threshold Limit Value

Power Station,
Gatehouse: <75 ft 15 20
75 ft 12 15

Skimmer piers,
other structures: <75 ft 20 25
»>75 ft 15 20

It will be important to have adequate confinement of
explosives placed for undexwater blasting, sc that
excessive water pressure and impulse are not generated,
especially in areas near sensitive underwater structures
and where fish may be present in the area. Bubble curtains
may be required to minimize water pressures at sensitive
underwater facilities, such as at the powerhouse intake
area.

9. Actions if threshold or limiting values are exceeded:

a. If thresheold limits of vibration or movement are
exceeded, the Contractor shall submit to Owner and
the Geotechnical Engineer, within 24 hours of
notification of the exceedance, a submittal
indicating the reason for the exceedance, and the
steps the Contractor has taken and will take to
prevent further exceedances.

b. If limiting values of vibration or movement are
exceeded, all work by the Contractor in the vicinity
of the exceeded values shall stop until a meeting
takes place between the Contractor, the Geotechnical
Engineer, and Owner to assess the cause of the
exceeded values. A submittal shall be prepared and
submitted to Owner and the Gectechnical Engineer
indicating the reason for the exceedance and what
steps the Contractor will take to prevent further
exceedances of the limits. No work in the vicinity
of the exceedance shall be restarted until the
submittal is reviewed and approved by Owner.

Blasc Monitoring: Blast monitoring shall be conducted by the
Geotechnical Engineer, or another independent, qualified
professional engineer or seismologist, trained in the use of
seismographic equipment to monitor blast-induced vibraticns, air
blast overpressure, underwater hydrostatic pressures, and crack
gages, in acrordance with the following critveria:
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1. The Geotechnical Engineer will monitor peak particle
velocity and airblast overpressure levels resulting from all
blast rounds fired for the project. Monitoring shall be
conducted at the nearest astructure to the blast and at other
critical locations as directed by the Cwner, Design
Engineer, and Geotechnical Engineer. It is anticipated that
a minimum of five engineering seismographs will be utilized
for each blast, to monitor vibrations at the existing dam,
the existing powerhouse, diversion wall, fish passage
elevator, nearby residences along the railroad, and at the
Rte 372 Bridge, at various times during construction
depending on the excavation activities.

2. The Contractor shall cooperate with the Owner, Design
Engineer and the Geotechnical Engineer in permitting
cbservarion of the Contractor’s drilling and loading
procedures, as well as in providing detailed information on
blasting operaticns.

3. The Contractor shall be completely responsible for all
damages resulting from the blasting operations and shall
minimize damage to rock left in place. Modifications to
blasting and excavation methods required to meet these
requirements shall be undertaken at no additicnal cost to
Owner.

PART 2 PRODUCTS
Not Tsed.

PART 3 EXECUTION
3.0 INSPECTICN

A. The Contractor shall evaluate site conditions and note
irregularities affecting blasting work.

3.1 STCRAGE

A. Expleosives shall be stored, handled and employed in accordance
with Federal, state and local regulations.

8. The explosives expert shall bring, or have brought to him,
sufficient explosives for each day of activity at the beginning
of the day, and remove excess at the day’'s end. No explesives or
explosive agents shall remain on the site between sunset and the
next day's sunrise or during non-working hours, unless permission
is granted by Owner to do so, and approved magazines are
utilized.

C. The explcsive storage facility or facilities shall be located on
the surface, in the areas in accordance with all Federal, state,
and local laws and regulations, and as approved by Owner, and the
Geotechnical Engineer, and shall be not more than six feet in
largest internal dimension. They shall meer the applicable
requirements of Class A magazines including being bullet preof,
protected from the weather, and having adequate ventilation and
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shall be isclated from other worksite activities. The contractor
will not be provided with an off site storage area by Owner.

Explosives shall be removed from the worksite at the beginning of
weekend and holiday shutdowns and at the end of the last shift
when operations are on a less than 24 hours per day basis.
However the contractor will be required to provide magazines for
storage and obtain permits for storage.

The Contractor shall maintain on the site detailed records of
explosives in storage and explosives use, for review by Owner if
desired. Inventories shall be conducted and reported daily to
the appropriate permitting authority. In addition tc submittals
ro Owner, the Contractor shall maintain blasting reports for each
blast.

The Contractor shall be responsible for determining any other
safety reguirements unique to blasting operations on this
particular site go as not to endanger life, property, utility
services, or any existing or new construction, or any property
adjacent to the site.

BLAST

The first blasts for the cpen-cut excavation and tunnel shall be
Trial Blasts. If the Trial Blast is successful and approved by
the Owner, Design Engineer, and Gectechnical Engineer, the
following blasts increase in size incrementally until the
approved production blast size is reached. If Owner, Design
Engineer, and Geotechnical Engineer do not approve the Trial
Blast, another Trial Blast shall be made, changing one or more
blast parameters. This process shall be repeated at no
additional cecst to Cwner, until Owner, Design Engineer, and
Geotechnical Engineer approve of the Trial Blast.

3.4 GENERAL BLASTING REQUIREMENTS

A.

All handling, lecading, detonation and the effectiveness
evaluation shall be conducted by or in the presence of a licensed
explosive expert. The explosives expert’s license number shall
appear on all correspondence, reports, or other documentary
memoranda regarding the blasting activities.

No blasting shall take place on Sunday., statutory holidays, or
outside 0600 to 2200 hours for tunnel blasting, and 0800 to 2000
hours for surface blasting.

Controlled blasting techniques shall be used for all blasting on
this project.

The explosive charges, whether contained in drilled holes or not,
shall have a detonation sequence which provides the greatest
degree of relief to the final excavation surface, unless
ntherwise directed by the Owner.
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ANFC (Ammonium Nitrate/Fuel 011) shall not ke used on the
project. Certain pumped emulsion explosives may be allowed, based
on the technical properties of the explosive and the experience
of the contractor in their use. GCtherwise, all explosives shall
be in cartridges or cther semi-rigid containers. The explosives
used in Perimeter Holes shall have a detonation velocity of not
less than 15,000 ft/sec.

The Contractor shall use blasting mats or some other pcsitive
means of controlling flyrock.

Blasts shall be designed so as not to exceed the peak particle
velocity, elastic displacement, air-blast, overpressure, water
pressure, heave, and crack gage opening limits specified herein.

Pre-split, cushion blast, line-drill, and smocoth wall blast holes
shall not deviate from the excavation line by more than & inches
unless directed by the Owner.

3.5 OPEN-CUT ROCK CUT EXCAVATION

AL

When excavating the cuts along the power house walls Contractor
shall comply with the following:

1. Damage to rock outside the excavation limits shall be
limited to maintain the integrity and stability of the rock
mass. The integrity and stability cof the rock mass will be
avalvated based on an evaluation of the half-cast factor,
degree of blast induced fracturing, loosening cf and opening
of preexisting rock joints, and stability of the rock mass
including blocks and wedges within the rock mass. The
Contractor shall use Perimeter Control blasting techniqgues
tc create a stable excavated rock surface and to maintain
the integrity and stability of the rock mass.

2. The presence of perimeter Half-Casts will be used to judge
the effectiveness of the perimeter control blasting
procedures specified below. The Contractor shall conduct
perimeter control blasting operaticns to maintain a half-
cast factor greater than 75 percent. If, in the judgment of
the Cwner, Design Fngineer, and Geotechnical Engineer, the
Contractor's smocth wall blasting procedures are causing or
resulting in a half-cast factor below 75 percent, the
geometry {(diameter, spacing)}, stemming and loading of
perimeter holes and adjacent production holes shall be
adjusted until results acceptakle to the Cwner, Design
Engineer, Geotechnical Engineer are cbtained.

3. All drilling equipment used to drill perimeter and
production holes shall have an inclincmeter device affixed
to the drill mast in order to accurately determine the angle
of the drill rods. The device shall have a remote
electronic readout mounted at the rig control conscle, and
be capable of reading angles parallel and perpendicular to
the line of excavation limits, over a range of +35 degrees
to -35 degrees from vertical, with an accuracy of 0.50
degrees over the entire range.
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4. For borehcles over 40', a borehole deviation survey shall be
completed for every fourth perimeter hole, and every fourth
first row in from the perimeter hole. The borehcle
deviation survey system shall be capable of measuring
deviation along two axes: one parallel to the excavation
limits, one perpendicular to the excavation limits. It
should be able to survey a 2-in. to 4 -in. diameter hole, up
to 90 feet deep, Lo approximately 30 degrees, at an accuracy
of 0.10 degrees. One acceptable system would be the
"Boretrak” borehole deviation survey system. Perimeter and
first row in production holes shall not deviate by more than
cne percent of the hole depth from the correct alignment.

5. Excavation shall be staged to allow rock reinforcement,
where required, to be installed as the cut is brought down.
Drilling of the next lift will not be permitted until all of
the required rock reinforcement for the preceding lift is

installed.
B. SPECIAL PERIMETER CONTROL BLASTING PROCEDURES FOR OPEN-CUT
EXCAVATION
1. Pre-Splitting:
a. Pre-split blast holes shall be loaded and fired

separately before the main round tc create a fracture
plane along the perimeter of the excavation.

b, Pre-split holes shall be string-leoaded or
space-loaded with light, distributed charges and
shall be thoroughly stemmed for the full length of
hole with sand. The top of the hole, for a minimum
of 18 inches, shall be unloaded and stemmed with
crushed stcne stemming.

c. Spacing, burden, hole diameter and lcading shall be
maintained within the guidelines listed in the
following table unlessg deviation from the guidelines
is approved by Owner, Design Engineer, and
Geotechnical Engineer based on observed field

performance.
Pre-8plitting Guidelines
Hole Hele Column Leoad
Diameter Spacing Charge Concentrations
| (in.) (fr) (1b/ft)
| 1.5 te 2.5 1.0 to 1.5 0.06 to 0.15 |
| 3.0 to 4.0 1.5 to 2.0 | 0.10 to 0.20
4. Use of one or more strands of 400 grain/ft PRIMA-

CORD, such as manufactured by the Ensign-Bickford
Company, or equivalent, as a string-loaded column
charge, will meet the required low level cof column
charge concentrations for pre-split holes.
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The bottom charge concentration within the bottom 1
to 3 feet of hole shall be approximately two (2)
times the column charge concentration.

Pre-split holes shall be fired simultaneously if
particle velocity and air blast consideraticns will
permit. Otherwise, groups of pre-split holes in
segments along the pre-split line shall be
systematically fired with millisecond (MS) delays.

Pre-split holes shall not deviate more than 6 inches
out of alignment over the full maximum vertical lift
height.

Loading of the first-row-in of production holes shall
be approximately 50 percent of normal production hcle
loading.

The first row of production holes in from the
perimeter holes shall be angled at the same slope as
the adjacent perimeter heles.

2. Cushion Blasting:

a .

1f used, cushion blast holes shall be loaded and
fired separately after the main round to ensure a
free face and equal burden.

cushion blast holes shall be string-lcaded or
space-loaded with light charges, and shall be
thoroughly stemmed with a minimum of 18 inches of
crushed stone stemming, or other materiai capable of
maintaining explosive gas pressures. Spacing,
burden, blast hole diameter and loading shall be
maintained within the guidelines listed in the
following table.

Cushion Blasting Guidelines

Hole Hole Column Load Charge

Diameter Spacing Burden Concentrations
{in.) (fr) (E) ¢ (1b/ft) ]
1.5 - 2.0 1.0 - 2.5 - [ 0.06 - 0.15 |

.5 - 4.0 1.5 - 3.0 - 0.10 - 0.25

s8]

NOTE: Small diameter, unloaded guide hales shall
be used if required for satisfactory
results, located midway between each cushicon
blast hole.

The first row of drill holes in from the perimeter
row shall be loaded with not more than four times the
charge weight indicated in the above table. Spacing
and burden of first row-in holes shall be decieased
sufficiently from those of other production hules to
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ensure that the perimeter holes have a free face and
equal burden for the full depth of the rcund.

d. The first row of production heles in from the
perimeter holes shall be angled at the same slope as
the adjacent perimeter holes.

e. Use of one or more strands of 400 grain/ft PRIMA-
CORD, such as manufactured by the Ensign-Bickford
Ccmpany, Or eguivalent, as a string-leoaded cclumn
charge, will meet the required low level of column
charge concentrations for cushion blast hcles.

3. Line Drilling

a. Line Drilling shall consist of a minimum of 3-in
diameter holes evenly spaced at a center to center
spacing of 2 times the drill hole diameter. Drill
heles shall not deviate more than 3-in from their
required plane cover the entire length of the hole.
The line drilled holes are to be left unloaded. BAs
the perimeter is approached with the primary
{(producticn) blasting, the distance between the line
drilled heles and the adjacent row should be about 50
percent of the normal hole spacing. The spacing of
production holes in the row adjacent to the perimeter
holes (first row in holes} should alsc be about 50 to
75 percent of the normal hole spacing. The loading
of the holes in the adjacent row should be about 50
percent of the loading used in the primary heles.

3.6 UNDERGROUND BLASTING REQUIREMENTS

A.

Before drilling each round, the blast pattern shall be painted on
the face indicating the holes to be drilled, delay interval and
relationship of the blast pattern to each excavaticn line.

vVertical holes are not reguired.

Blasts for the proposed diversion tunnel shall be designed so as
not to exceed a maximum elastic displacement of 0.010 in. at the
fish elevator, as measured by an engineering seismograph capable
of menitoring at a frequency range up to at least 200 Hz.

Excavation to final rock surfaces shall be carried out using
Smooth Wall Blasting technigques. Tf a blast or blasts show
damage along final rock surtaces unacceptable to Owner, Owner may
require restrictions in addition te those specified herein.

The perimeter holes for Smooth Wall Blasting shall conform to the
following reguirements:
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Smocothwall Blasting Guidelines

Hecle Diameter
{in.)

Hole Spacing
(££)

Burden
(Et)

Column Load Charge
Concentraticns
{1b/ft)

1.5 to 1.75

1.5 to 2

2 to 3

0.08 to 0.20

1.75 to 2.25

2 to 2.5

3 to 3.5

0.15 to 0.30

F. The lookout {flare off of excavation line) of perimeter holes
along the Excavation Line shall not exceed ¥ inch per lineal foot
of hole drilled.

G. Smooth wall holes shall be string-lcaded or space-loaded with
light, well-distributed charges. The collar of the hole, for a
minimum of 24 inches, shall be unlcaded and stemmed with tamped
sandbags, water bags, or other suitable inerr stemming.

H. The presence of perimeter Half-Casts will be used to judge the
effectiveness of the smooth wall blasting procedures. The
Contractor shall conduct smooth-wall blasting operations to
maintain a half-cast factor greater than 75 percent. If, in the
judgment of the Owner, Design Engineer, and Geotechnical
Engineer, the Contractor's smooth wall blasting procedures are
causing or resulting in a half-cast factor below 75 percent, the
geometry (diameter, spacing), stemming and loading of perimeter
holes and adjacent production holes shall be adjusted until
results acceptable to the Cwner, Design Engineer, Geotechnical
Engineer are obtalned.

I. Blasts shall be conducted in conformance with the above
limitations. These limitations shall remain in effect unless it
is demonstrated through Trial Blasts that the desired results can
be achieved when said limitations are exceeded.
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Figure 1 - Blasting Limit Criteria
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DEFINITIONS

Continuous Minimum Conservation Flow(s) means flow(s) in cubic feet per
second (cfs) released to the Piney Channel, Tatlrace, or Spillway Area below
the Holtwood dam as prescribed in the amended license for the Project for the
purpose of in-stream resource protection.

Continuous Minimum Flow{s) — means flow(s) in cfs released from the
Holtwood project to satisfy the continuous flow provisions of the PPL/Exelon
Settlement Agreement dated May 5, 2008 (“PPL-Exelon Agreement”). These
flows include all releases of water from the Holtwood project without respect to
the source of water including but not limited to project leakage, unit flows, fish
lift flows, spills, and the Continuous Minimum Conservation Flow(s). For
practical purposes the Continuous Minimum Flow requirements of the
PPL/Exelon Settlement Agreement are interpreted herein in terms of hourly
volumetric average requirements.

Daily Minimum Flow(s) — means the minimum daily volumetric flow(s)
released from the Holtwood project as prescribed in the amended license for the
project and the PPL-Exelon Agreement.

Piney Channel — means the river channel immediately west of and along Piney
Island in the river area immediately below the Holtwood Dam.

Tailrace — means the river channel located east of Piney Island and situated
between Piney Island and the Lancaster County shoreline immediately betow
the Holtwood Project powerhouse.

Spillway Area — means the river area located to the west of Piney Channel and
situated between the Piney Channel and the York County shoreline immediately
below the Holtwood Dam.
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DRAFT (May 5. 2008)

Holtwood Hydroelectric Project
Minimum Stream Flow QOperation Procedures Manual

l. Purpose of Manual

This Minimum Stream Flow Operations Procedures ("MSFOP™) Manual has
been prepared pursuant to and in satisfaction of the conditions expected to
be contained in the section 401 water quality certification to be issued by the
Commonwealth of Pennsylvania, Department of Environmental Protection
(“401 Certification™). The 401 Certification is expected to establish certain
minimum outflow (“stream flow™) requirements for the Holtwood Project,
both during construction as approved redevelopment components are
brought on line and after construction of the redevelopment is complete.
[This procedure will be revised as necessary when the 401 Certification is
issued].

In addition, PPL Holtwood, LLC (PPL) and Exelon Generation, the operator
of the Muddy Run and Conowingo projects, have reached agreement' on
certain outflows to be maintained at Holtwood. This MSFGP Manual also
has been prepared in consideration of the provisions of the PPL-Exelon
Agreement.

This MSFOP Manual is intended (a) to guide PPL personnel in
implementing the minimum stream flow requirements that are expected to
be contained in the 401 Certification and that are contained in the PPL-
Exelon Agreement and (b) to establish documentation and reporting to
permit veritication by other parties [PADEP, Exelon, SRBC, FERC] that the
requirements have been met. PPL will begin implementation of this MSFOP
Manual on the date upon which the FERC order approving the project’s
license amendment becomes final. Specific minimum stream flow
requirements will become effective as stated tn Section [I.

' settiement Agreement between Exelon Generation and PPL Holtwood, LLC regording the expansion
of the PPL Holtwood Hydroelectric Project, May 5, 2008. [The agreement is tentative as of the date af
this draft |
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. Minimum Stream Flow Requirements

Under the [expected] terms of the 401 Certification the minimum stream
flow requirements at the project may be subject to change. Should changes
occur this MSFOP Manua! will be accordingly modified.

The following minimum stream flow requirements apply:

e A Continuous Minimum Conservation Flow to the Spillway Area
during periods when spill is not present over the dam equal to normal
leakage through the dam flashboards plus unobstructed flow through
the 10-inch diameter pipe in the main dam, or other flow as prescribed
in the 401 certification.

¢ A Continuous Minimum Conservation Flow in the Piney Channel
equal to 200 cfs, or other flow as prescribed in the 401 Certification,
to become effective upon the routing of unit 1 discharge to the Piney
Channel.

e A Continuous Minimum Conservation Flow in the tailrace as may be
specified in the future by the resource agencies under the provisions
of the 401 Certification.

e A Daily Minimum Flow from the project equal to either (a) 98.7
percent of the required minimum flow at Conowingo Dam as
described in Section VII1? or (b) net inflow to Lake Aldred, whichever
is less, to become effective on the date upon which the FERC order
approving the project’s license amendiment becomes final.

A Continuous Minimum Flow from the project equal to either (a) 800 cfs’ or
(b} net inflow to Lake Aldred, whichever is less, to become etfective on the
date upon the laiter of initiation of unit 1 discharge to Piney Channel or initial
operation of the planned exciter replacement units in the existing powerhouse.
For practical purposes the Continuous Minimum Flow requirement i1s
interpreted herein in terms of an hourly volumetrie average requirement,

“If the minimum Ffow at Conowingo Dam changes in the future, the Daily Minimum Flow from the
Holtwood Project will be adjusted accardingly.

"if Conowingo's minimum flow requirermnents are ever modified then the 800 cfs Continuous
Minimum Flow shall be adjusted by an equivalent percentage per Section Vi of the PPL-Exelon
Agreement.
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The above requirements do not apply in the event of an emergency.

Procedures in the event of an emergency are provided in Section XIV.

it error adjustments hereunder or regulatory requirements create a conflict
with the protocols under this MSFOP, then PPL shall consult with FERC
and the resource agencies to modify this MSFOP to resolve the conflict.

The implementation and veritication of the above minimum stream flow
requirements are discussed in the ensuing sections of this MSFOP.
Specifically, this MSFOP requires that the components and the total of the
flows in the Tailrace, the Piney Channel and the Spiliway Area be
determined, recorded and reported on an hourly basis as specified in Section
X below. How the components will be determined and which data will be
recorded and reported is described in the respective appendices.

Net Inflow to Lake Aldred

Net inflow (Quy) to Lake Aldred has the following components, a technical
discussion of each of which is presented in the appendices of this MSFOP:

o Discharge from Safe Harbor (Qsn) (APPENDIX I) where Qgy includes
generating tlow, leakage and trash sluicing flow

e Local inflow from the 686-square-mile drainage area between Safe
Harbor Dam and Holtwood Dam (Qy,) (APPENDIX )

e Net lake evaporation (difference between evaporation and direct
prectpitation) (Qg) (APPENDIX K)

Total net inflow is determined by the following:

Qui = Qsu+ Qi - Q¢

PPL expects to know the anticipated hourly generating schedule of the Safe
[farbor generating units on a 24-hour advance basis. At the end of each
hour, PPL. expects to know the actual hourly volumetric average discharge
by the Sate Harbor generating units for the hour just ended.
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iv.

Holtwood Qutflow (Qy)

Holiwood outflow (Qy)) is the sum of the tlows to the Tailrace (Q), to the
Pincy Channel (Qp¢) and to the Spillway Area (Qsa)-

Total Holtwood outflow is determined by the following:

Qu=Q1+ Qpc + Qsa

Qr., Qrc and Qs, and the corresponding minimum flow requirements are
described in the following sections.

Tailrace Flow (Qy)

The present source(s) of flow to the Tailrace are the discharges from Units
1-10 (Qy, Q3 etc) (APPENDIX A), and discharges from fish lift entrances A
(QFia and B (Qgys) (APPENDIX C). When the units are idle (it not
dewatered) flows from the units will be leakage (APPENDIX B).

Total tailrace flow under present conditions is determined by the following:

Qr (present) =Q, + Q; + ... + Qo+ Qo + Qs+ Qris

Upon redevelopment, the new units (Units 11, 13, 18 and 19) will discharge
to the Tailrace (Qy;, Qi3, Qus, Qi) and Unit 1 (Qr) will no longer discharge
to the Tailrace (APPENDIX A). When the units are idle (if not dewatered)
these flows will be leakage (APPENDIX B).

Total tailrace flow under redeveloped conditions is determined by the
folowing:

Q (redeveloped) = Q; + Q3 +... + Qo + Qo + Qi+ Qs+ Qust Qo+ Qs
+(2FLB

A Continuous Minimum Conservation Flow requirement for the Tailrace has
not been imposed but may be required in the future. Nevertheless, this
MSFOP requires the recording and reporting of the individual components
and the total of the hourly flow in the Tailrace as this tlow is a component of
the Daily Minimum Flow requirement and the Continuous Minimum Flow
requirement.



Document Accession #: 20081030-0169 Filed Date: 10/23/2008

V1. Piney Channel Flow (Qpc)

The present sources ot tlow to the Piney Channel (Qp) are:

e Flow from the fish lift Entrance C (Qgrc) (APPENDIX C)
e Flow from the trash sluice (Qrs) (APPENDIX D)
e Spill when the forebay elevation exceeds Elev. 169.75 (APPENDIX H)

= over spillway Sections 2 and 3 (Qsz, Qs3)
= over the eastern one-third of the rubber dam/spillway Section 4

(Qs4e)

Total Piney Channe! flow under present conditions is determined by the
following:

Qpc (present) = Qprc + Qrs + Qu2+ Qsa+ Quu

Note: At high forebay elevations including elevations that would cause spifl
over the present rubber dam at spiflway Section 1 (Elevation 175 ft),
implementation of this MSFOP is unnecessary and impracticable.

Upon project redevelopment, flow to the Piney Channel will include:

e Flow from the fish lift Entrance C (QgLc) (APPENDIX C)
Flow trom the trash sluice (Qqs) (APPENDIX D)
Flow from Unit | as redeveloped by extension of the draft tube (Qigr)
(APPENDIX A); when Unit 1 is idle (if not dewatered), the flow will be
leakage (APPENDIX B) and

e Flow over the Obermeyer gates to be installed atop the dam at Sections 1,
2 and 3 (Qo¢) (APPENDIX E).

e Spill when the forebay elevation exceeds Elev. 169.75 over the eastern
33 percent of the rubber dam/spillway Section 4 (Qe) (APPENDIX H).

Total Piney Channel flow under vedeveloped conditions is determined by the
following:

Qp¢ (redeveloped) = Qg + Qs + Qur + Qui + Quae
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VIL.

Upon redevelopment ot the project, the required Continuous Minimum
Conservation Flow in Piney Channel will be 200 cts, or other tlow as
prescribed in the 401 Certification.

When the forebay is Elevation 169.75 or lower, the required Continuous
Minimum Conservation Flow in Piney Channetl will normally be provided
by either operation of unit 1 (Q)g), operation of fish lift Entrance C (QgLc).
operation of the Obermeyer gates (Qog), or via a combination of these
sources.

Spillway Area Flow (Qs.)
The sources of flow to the Spillway Area below the dam (Qg4) are:

e Flow through the |0-inch pipe through the dam (Qp) (APPENDIX F)

e [eakage from the wooden flashboards (Qwr.}) (APPENDIX G)

e Spill when the forebay elevation exceeds Elev. [69.75 (APPENDIX H)
o over the western two-thirds of the rubber dam/spillway Section 4

(Qsaw)

o over the wooden flashboards (Qgwr)
o over the dam crest (Elev. 165.0 ft) where/if wooden flashboards have

tailed (Qspc)

Total Spillway flow is determined by the following:

Qsa = Qp + Qurr + Qsaw + Qswr + Qsoc

For purposes of this operating procedure, documentation of the required
Continuous Minimum Conservation Flow to the Spillway Area will not be
required during periods of spill.

Total Spillway flow during non-spill periods will therefore be determined as
follows:

Qv = Qp + Quipi,

[n the future, if the required Continuous Minimum Conservation Flow to the
Spillway Area cxceeds the tlow from the 10-inch pipe (Qp) and leakage
from the wooden flashboards (Qwg ), PPL will develop a means of
providing supplemental flow to the Spillway Area, and this procedure wilt
be reviscd accordingty.
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VIH. Daily Minimum Flow Operations

The Daily Minimum Flow requirement at Holtwood is either (a) 98.7
percent of the minimum flow requirement at Conowingo or (b) daily net
inflow to Lake Aldred, whichever is less. In turn, the minimum flow
requirement at Conowingo is either (a) the flow at the USGS Marictta gage
(No. 01576000) or (b) the so-called “QFERC" as tabulated betow,
whichever ts less:

[ QFERC (cfs)
March 3,500
April 10,000 |
| May 7,500 |
| June 1-September [4 5,000 |
. September [5- 3,500 i

| November 30 | |

B December-February | 1,750 daily average

For practical purposes, the Marietta flow to be considered on any day shall
be the prior day’s average flow (provisional data as reported). The average
Marietta flow for the prior day is obtained by selecting “Table™ and inserting
the prior day date as the Begin/End Date in the box at the following USGS
web page:

http://waterdata.usgs.gov/nwis/dv/?site_no=01576000&amp;referred_module=sw

For purposes of the MSFOP, the operating day shal! be defined as the period
from 3 a.m. to 3 a.m. (0300-0300 hours). During low flow periods, Sate
Harbor is rarely generating during the hours from midnight to 6 a.m., and
lake level is relatively stable. Sclection of'a 3 a.m.-to-3 a.m. operating day
maximizes PPL’s ability to make corrective releases if needed to meet the
Daily Minimum Flow requirement. The “prior day’s average flow™ at the
Marictta gage shall be the average flow during the 24-hour period ending at
midnight preceding the beginning of the respective daily operating period.

PPL. will determine whether the total outflow (Qy,) satisties the Daily
Minimum Flow requirement by the general procedure described below, The
procedure includes provision for a daily correction (“volume deficit”) in the
event of over- or under-release on the prior day: provision for a daily

9
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correction is necessary due to: (a) inability to accurately predict Safe [Harbor
operations; and (b) unavoidable error in the estimates ot all flow and volume
components. Notwithstanding the procedure for daily correction, PPL will
use its best etforts to satisfy the Daily Minimum Flow requirement each day.
The specific water accounting procedure is included in the data entry form in
APPENDIX L and is as follows:

|. Determine the minimum flow requirement at Conowingo (lesser of prior
day's Marietta flow and QFERC)

2. Determine 98.7 percent of [ 1] expressed in cfs-hrs for the day

3. Estimate the net inflow to Lake Aldred (Qny = Qsu + Qui - Qr) expressed
in cfs-hrs for the day

4. If[2] is less than [3], the Daily Minimum Flow requirement at Holtwood
will be [2]. The requirement will be met if Holtwood outflow (cfs-hrs)
during the operating day equals or exceeds 98.7 percent of the
Conowingo minimum flow requirement (cfs-hrs). [f insufficient water
has been released during the operating day, a “volume deficit” wiil be
added to the requirement for the next operating day.

5. If[3] is less than [2], the daily minimum flow requirement at Holtwood
will be Qu, {cfs-hrs). The requirement will be met if the end-of-day lake
level is not higher than the beginning-of-day lake level. If the end-of-day
lake level is higher than the beginning-of-day level, then insufficient
water has been released, and a “volume deficit” will be determined
according to the lake level change and added to the requirement for the
next operating day. Conversely, if the end-of-day lake level 1s lower than
the beginning-of-day lake level, then excess flow has been released and a
negative “volume deficit” will be added to the requirement for the next
operating day. The target lake level at the end of each operating day shall
be the lake level at the beginning of that operating day adjusted tor any
“volume deficit” from the prior operating day. Lake levels will be read
and recorded to 0.01 ft. Reasonable efforts shall be undertaken to ensure
that the end-of-day lake levels are within 0.05 feet of the respective target
lake levels in order to minimize day-to-day adj ustments.” This procedure
will eliminate cumulative error during periods when [3] is less than [2].

* L ake levels are read to 0.01 ft but this accuracy is questionable. It can be assumed that the lake
level readings are accurate at least to the nearest 0.1 ft. The maximum error in a lake level reading
thus is 0.05 ft. An error of 0.05 ft equates to an average flow of approximately 65 cfs for a 24-hour
periad. As noted, the procedure will ensure that the error is not cumulative from day to day.

10
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1X.

For daily minimum flow operation, PPL will initially schedule its daily
operations on a day-ahead basis to meet the Daily Minimum Flow
requirement assuming that the Safe llarbor generating units will operate
according to the anticipated hourly schedule and that local inflow and
evaporation will remain constant over the day. Local inflow will be
estimated on a day-ahead basis. During the operating day PPL will then
track hourly local inflow and after-the-fact hourly discharges from Safe
Harbor and will adjust the Holtwood operating schedule as necessary to
attempt to minimize error in daily release volumes. At the end of the
operating day, if the Holtwood daily release exceeded 98.7 percent of the
Conowingo minimum flow requirement, then no correction is needed. If the
Holtwood daily release did not exceed 98.7 percent of the Conowingo
minimum flow requirement, then correction by means of a volume deficit
(which may be negative) applied to the next day’s operation may be needed
as described in this Section. -

To summarize: If actual daily net inflow (Qu; expressed in cfs-hrs for the
day) is less than 98.7 percent of the Conowingo minimum flow requirement
(expressed in cfs-hrs for the day), then Holtwood must release daily net
inflow and lake level is not allowed to rise. [f actual daily net inflow (Qu
expressed in cfs-hrs for the day) exceeds 98.7 percent of the Conowingo
minimum flow requirement (expressed in cfs-hrs for the day), then
Holtwood must release 98.7 percent of the Conowingo minimum flow
requirement. Thus, Holtwood’s obligation (with appropriate allowance for
error) is to either (a) release 98.7 percent of the Conowingo flow
requirement during the operating day or (b) ensure that the lake level at the
end of the operating day is not higher than the lake level at the beginning of
the operating day.

Continuous Minimum Flow Operations

The PPL-Exelon Agreement specifies a Continuous Minimum Flow
requirement at Holtwood equal to (a) 800 cts or (b) the net inflow to Lake
Aldred (Qw), whichever is less, which for practical purposes is interpreted
herein in terms of an hourly volumetric average flow.

On an hourly basis PPL will determine whether the total outflow (Qu)
satisfies the Continuous Minimum Flow requirement by the general
procedure described below. The procedure includes provisions for the use
of hourly volumetric inflow data and for an hour-to-hour correction

11
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(“volume deficit™) in the event of over- or under-release in prior hours;
provision for an hourly correction is necessary due to: (a) inability to
accurately predict Safe Harbor operations; (b) unavoidable error in the
estimates of all flow and volume components, and (c) the mability of the
Holtwood plant to instantaneously respond to changed inflow conditions.
Notwithstanding the procedure for hour-to-hour correction, PPL will use its
best efforts to satisfy the Continuous Minimum Flow requirement.

PPL will schedule and determine the required discharge from Holtwood by
the general procedure presented below. The specific water accounting
procedure is included in the suggested data entry form in APPENDIX L.

PPL will initially schedule its hourly operations to meet the Continuous
Minimum Flow requirement on a day-ahead basis assuming that the Safe
Harbor generating units will operate according to the anticipated hourly
schedule and that local inflow and evaporation will remain constant over the
scheduling period. When Qu is greater than 800 cfs on an hourly
volumetric average basis, the objective each hour is that total Holtwood
outflow Qy be not less than 800 cfs on an hourly volumetric average basis.
When Qx; is less than 800 cfs on an hourly volumetric average basis, the
objective each hour is that total Holtwood outflow Qy equals net inflow
Qi Qn will likely never be less than 800 cfs on an hourly volumetric
average basis when Safe Harbor generates duning the hour.

PPL will then track hourly local inflow and changes in Safe Harbor
scheduling to determine on a 24-hour forward looking basis whether any
scheduling adjustments are needed in order to attempt to minimize error in
hourly release volumes.

1. On an hour-to-hour basis deviations from scheduled releases will be
determined as follows:

a. At the beginning of each hour PPL will compile inflow data
from the prior hour (Qxy = Qsu + Qui - Q) where:

12
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Qg ts the actual hourly volumetric average discharge from Safe
Harbor for the prior hour based on real-time Safe Harbor discharge
data available to PPL” {see APPENDIX I):

Q,, is the estimated local average intlow for the prior hour determined
as described in APPENDIX J; and

Q¢ is a calculated allowance tor net lake cvaporation determined as
described in APPENDIX K.

b. 1f Qu; is less than 800 cfs and Qy for the prior hour differs from Qx; for
the prior hour PPL will schedule a flow correction as soon as is
reasonably practical but not later than one hour from the time of the
hourly data compilation.” The tlow correction will be determined as
tollows:

Flow Correction (Qgc) =
Qni- (Qu or 800 cfs, whichever is less )

This correction may be positive or negative and will be added to the
scheduled Qy within one hour as discussed above.

Note: 1f a Flow Correction from a previous hour (Qgcprev) Was to have
been applied, then the new Flow Correction determined above would be:

Qrc = ( Qni + Qrcprev ) - (Qu or 800 cfs, whichever is less )
c. When Qx, for the prior hour is equal to or greater than 800 ¢fs and Qy for
the prior hour is less than 800 cfs the flow correction will be determined

as tollows:

Flow Correction {Qgc) = 800 c¢fs - Qp

® Data communication upgrades between PPL and Safe Harbar are currently planned separate from
the redevelopment project that will make real-time Safe Harbor discharge data available to PPL. PPL
anticipates that these upgrades will be complete prior to tnitiation of the minimum stream flow
obligations of this MSFOP. In the event that this project is delayed beyond the date when the
minimum stream flows will commence, or data is otherwise not available to PPL, PPL will consult with
affected parties to determine either temporary or alternative methods, and will accordingty modify
this MSFOP.

" Example: At 1600 hours PPL determines Qy, for the 1500 to 1600 hour {say 500 cfs) and determines
that Q,, during the prior hour was 50 cfs- less than Q. PPL will then schedule an additional 50 cfs
release. The release will be scheduled as soon as practical but no later than the hour commencing at
1700 hours {one hour after data is campiled).

13
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This correction may only be positive and will be added to the scheduled
Qu within one hour as discussed above.

Note: If a Flow Correction from a previous hour (Qgcprev) Was to have
been applied, then the new Flow Correction determined above would be:

Qrc = (800 cfs + Qrcpres ) - Qu

To summarize: For hourly minimum flow operation PPL will schedule
Holtwood hourly operations to satisfy the Continuous Minimum Flow
requirement based on the best available estimate of net inflow, and will
modity this schedule hourly as a result of schedule changes or additional
information. On an hour-to-hour basis PPL. will compile data for the past
hour to determine any deviations due to recorded hourly volumetric average
net inflow conditions and will schedule corrections as needed as soon as
reasonably practical but not later than one hour from the time of the hourly
data compilation.. The corrections may be positive or negative, except
when hourly volumetric average net inflow is in excess of 800 cfs in which
case corrections may only be positive.

X. Data Records and Reporting

A data entry form (“Minimum Flow Log Sheet”) for recording the necessary
hourly flow components is provided in APPENDIX L. The daily data entry
record shall be kept for the life of the facility and may be kept in electronic
format. The date of each operating day shall be the date on which the
operating day begins.

The daily data entry record shall be available to the resource agencies on
request provided that records that are less than 30 days old will only be
released to resource agencies that have provisions for maintaining the
confidentiality of confidential business information, and the requesting
agency implements those procedures with respect to such records.  The
daily data entry record shall be available to kxelon on request 30-days
following the entry for a day.

A summary data reporting form “Daily Minimum Flow Report™ is provided
in APPENDIX M. The Daily Minimum Flow Report shall be provided to

14
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XL

XIIL.

Exelon in accordance with a mutually agreeable schedule, provided that such
Daily Minimum Flow Report will be provided to Exelon no earlier than 3:00
p.m (1500 hours}) on the day following the date of the operating day covered
by such summary report. The Daily Minimum Flow report, or other desired
summary report shalt be provided to the PADEP, SRBC and FERC in
accordance with the requirements of the 401 Certification, SRBC approval
and FERC licensing order respectively.

Installation, Maintenance, Inspection and Repair of Equipment

A tailwater gage is already installed in the tailrace. A lake level gage is also
installed at the project. Valve position within the fishlift is also presently
monitored through the fish lift