Report to Congress for Future Water Resources Development (WRRDA 7001) Submission
Package

Proposal Name: Raising Winter Pool Level and Expanding hydroelectric generation capability at the Sum-
mersville Hydroelectric Project on the Gauley River in Nicholas County, WV.

Submission Date: 08/22/2019
Proposal ID Number: 0a57feba-5832-485d-b8ff-72c314decadb

Purpose of Proposal: This proposal requests Congress authorize and appropriate funds to the U.S. Army C
orps of Engineers (USACE), Huntington District to conduct the following operational flexibility studies for
the Summersville Lake and Dam to achieve additional or enhanced hydroelectric generation capability fro
m the Summersville hydroelectric project, as follows: 1.A feasibility study to confirm that raising the wi
nter pool by up to 50 feet during winter months does not defeat another authorized project purpose. 2.A f
easibility study to confirm that specific operational changes in winter to reduce the frequency of valve byp
ass flow releases in the Summersville Lake, under certain weather conditions, to minimize the spilling of wa
ter that could otherwise be used for additional or enhanced hydroelectric generation capability, do not defe
at another authorized project purpose. 3.A feasibility study to confirm that specific models and forecastin
g tools are an approved alternative to set the optimum summer pool refill start date rather than adhering t
o the fixed April 1 date. For Example, beginning refill date could be based on lake temperature to coordi
nate with fish spawning.  After completion of the studies, the USACE, Huntington District would be aut
horized to make modifications, changes or add deviations to the approved Summersville Lake Water Contr
ol Manual, Plan, or practice to add and_ or enhance hydroelectric generation capabilities at the Summersvi
lle Lake and Dam on the Gauley River in Nicholas County, WV, so long as they do not defeat another aut
horized project purpose. Implementing these changes should not require any capital cost.
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1. Administrative Details

Proposal Name: Raising Winter Pool Level and Expanding hydro
electric generation capability at the Summersville Hydroelectric P
roject on the Gauley River in Nicholas County, WV.

by Agency: Summersville Hydroelectric Project (City of Summer
sville, WV; Enel Green Power North America, Noah Corp., collec

tively, The Parties)

Locations: WV

POC Name: Mayor, City of Summersville, WV

POC Phone:

POC Email:

Date Submitted: 08/22/2019
Confirmation Number: 0a57feba-5832-485d-b8ff-72c314decadb

Supporting Documents

File Name

\ Date Uploaded

Noah Support Letter, 7001Applica- | 08/13/2019

tion,Jul24,19.pdf

WYV DNR letter.pdf 08/13/2019

Location of Summersville Lake map.pdf | 08/13/2019

Summersville proposal for additional | 08/13/2019

operational flexibility.pptx

SumResolutionCityCouncilSept22- 08/13/2019

09SKMBT-C45109092909340.pdf

SummModStudy1982Flood Study,p.E- | 08/13/2019

2,Appdx4,pp4-ATtod-A18 Fxh.4-4d (16

pages).pdf

Additional Proposal Background.docx | 08/13/2019

Responses to specific requirements that | 08/13/2019

must be met by all applications.docx

Summary of Study of Higher Winter | 08/13/2019

Pool in Hydropower Study by Hunting-

ton District.doc

Summersville letter of support.pdf 08/13/2019

Nicholas County letter of support.pdf | 08/22/2019
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2. Provide the name of the primary sponsor and all non-Federal interests that have contributed
or are expected to contribute toward the non-Federal share of the proposed feasibility study or
modification.

H Sponsor \ Letter of Support H
City of Summersville, WV (Primary) Attached
Gauley River Power Partners, LLC Attached
West Virginia DNR Attached
Noah Corp Attached
Nicholas County Attached

3. State if this proposal is for new feasibility study authority, a modification to an existing
feasibility study authority, a modification to an existing USACEFE project authority, or a mod-
ification to an existing USACE Environmental Infrastructure Program authority. If it is a
proposal for a modification to an existing study, project or program authority, provide the
authorized water resources development feasibility study or project name.

[x] Modification to a USACE Project Authority : This proposal applies to the Summersville Lake Master P
lan and would result in changes to the Summersville Lake Water Control Manual.
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4. Clearly articulate the specific project purpose(s) of the proposed study or modification.
Demonstrate that the proposal is related to USACFE mission and authorities and specifically
address why additional or new authorization is needed.

This proposal requests Congress authorize and appropriate funds to the U.S. Army Corps of Engineers (US
ACE), Huntington District to conduct the following operational flexibility studies for the Summersville Lak
e and Dam to achieve additional or enhanced hydroelectric generation capability from the Summersville hy
droelectric project, as follows: 1.A feasibility study to confirm that raising the winter pool by up to 50 f
eet during winter months does not defeat another authorized project purpose. 2.A feasibility study to conf
irm that specific operational changes in winter to reduce the frequency of valve bypass flow releases in the
Summersville Lake, under certain weather conditions, to minimize the spilling of water that could otherwis
e be used for additional or enhanced hydroelectric generation capability, do not defeat another authorized
project purpose. 3.A feasibility study to confirm that specific models and forecasting tools are an approve
d alternative to set the optimum summer pool refill start date rather than adhering to the fixed April 1 dat
e. For Example, beginning refill date could be based on lake temperature to coordinate with fish spawnin
g. After completion of the studies, the USACE, Huntington District would be authorized to make modif
ications, changes or add deviations to the approved Summersville Lake Water Control Manual, Plan, or pr
actice to add and__or enhance hydroelectric generation capabilities at the Summersville Lake and Dam on t
he Gauley River in Nicholas County, WV, so long as they do not defeat another authorized project purpos
e. Implementing these changes should not require any capital cost.
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5. To the extent practicable, provide an estimate of the total cost, and the Federal and non-
Federal share of those costs, of the proposed study and, separately, an estimate of the cost of
construction or modification.

H \ Federal \ Non-Federal \ Total H
Study $650,000 $650,000 $1,300,000
Construction $0 $0 $0

Explanation (if necessary)

The only changes necessary to accomplish the additional hydroelectric generation described in section 4 ab
ove are operating changes, no additional capital construction or cost is necessary. The existing Summ
ersville Lake and Dam Water Control Manual, Plan, or practice are reviewed and revised on an annual bas
is. After completion of the studies, the USACE, Huntington District would be authorized to make modifica
tions, changes or add deviations to the approved Water Control Manual, Plan, or practice to raise winter p
ool level and add and_ or enhance hydroelectric generation capabilities at the Summersville Lake and Dam
on the Gauley River in Nicholas County, WV, so long as they do not significantly impact any authorized p
roject purpose.
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6. To the extent practicable, describe the anticipated monetary and nonmonetary benefits of
the proposal including benefits to the protection of human life and property; improvement to
transportation; the national economy; the environment; or the national security interests of
the United States.

Currently, the existing hydroelectric production benefits the citizens of Summersville, Nicholas County and
the surrounding area by producing about 200,000,000 kilowatt-hours of non-emitting, renewable hydroelect
ric power annually. That benefit is expected to increase by an additional 45,000,000 kilowatt-hours annua
lly with the implementation of a higher winter pool and the additional operational flexibility to slow the rel
ease of winter floods. The increased hydroelectric production would provide additional funding for publi
¢ benefits provided by the City of Summersville, Nicholas County to the West Virginia Department of Nat
ural Resources and other public benefits. Numerous benefits to the area have been funded with the power r
evenue received by the City of Summersville. Nicholas County receives funds annually from the hydroelec
tric project and similarly uses those funds for local improvements and public benefits. The hydroelectric p
roject has paid the West Virginia Department of Natural Resources over $1.6 M since production began in
2001, and is expected to pay an additional $2.5 M over the next 25 years. That expenditure has allowed th
e West Virginia Department of Natural Resources to significantly improve local wildlife and fishery facilitie
s and recreation benefits. Assuming the additional hydroelectric production is achieved, The Parties ex
pect to pay an additional royalty to the federal government of approximately $90,000 annually. Presently,
The Parties pay about $500,000 annually for use of the dam for hydroelectric generation. Also addition
al income taxes will be paid to federal and state governments.
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7. Does local support exist? If ’Yes’, describe the local support for the proposal.

[x] Yes

Local Support Description

Yes. The City of Summersville supports the request for additional operational flexibility at the Summersvil
le Dam, as does Nicholas County and the West Virginia Department of Natural Resources. Their letters ar
e attached.

8. Does the primary sponsor named in (2.) above have the financial ability to provide for the
required cost share?

[x] Yes
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Other Non-Federal Sponsors
Letter(s) of Support

(This is as uploaded, a blank page will show if nothing was submitted)
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Noah Support Letter, 7001 Application,Jul24,19.pdf
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Noah Corp. P.O. Box 903 Phone: (865) 436-0402

Gatlinburg, TN 37738 Fax: (865) 436-0592

E-mail: jimpricehydro@bellsouth.net Cell: (803) 215-4165

July 24, 2019

To the Party Reviewing Section 7001 Applications:

Section 7001 Application Support Statement - Summersville Hydroelectric Project

Noah Corporation began its business of developing hydroelectric power at Corps of Engineers dams in early 1980, shortly after
the 1978 PURPA became law and was confirmed by the Supreme Court. After considering several options, we concentrated on
finding dams managed by the Corps with good hydropower characteristics, head and flow. The Summersville Dam in WV and
one in CA stood far above the rest in their suitability for adding hydroelectric power. We approached the City of Summersville
(the City) and offered to prepare a license application with them as licensee to add hydropower to Summersville Lake (the Lake)
in spring 1980. We agreed to fund the effort until construction would be necessary; we expected to be able to use Industrial
Development Bonds to finance, but their rules changed and made them unavailable for the project financing.

The political aspects of adding hydropower at Summersville Lake were daunting. Over the next eight years, we prepared three
license applications, were in federal court twice and coordinated with the Wild and Scenic River study for the Gauley River by
National Park Service. The license was issued in 1992; construction began in 1999 after another federal court case.

We reviewed the proposed hydropower study by Huntington District, Summersville Modification Study of 1982. Although it was
an excellent plan for federal development, it could not be commercially developed with the same capacity and other features as a
federal project could. Working with the City, we entered an agreement with Gauley River Power Partners, a subsidiary of Enel
Green Power North America, to install an 80 megawatts hydroelectric project (the Project) and operate it. The plant became
operational in July 2001 after 21 years of effort.

Despite the difficulties, the Lake is ideally suited for adding hydropower, principally because the dam release is a pressure tunnel.
This allowed the powerhouse to be built immediately downstream of the dam on competent rock. The operation of the plant by
Enel for 18 years has been quite successful. However, the original plan by the Corps in 1982 had some features that were
missing and resulted in a lessor development than desirable. That feature was raising the pool levels to obtain more head and
slowing flood releases. We did not foresee success if the City proposed raising the summer pool, as the Corps had done.
Raising only the winter pool to recapture part (50 feet) of the 77 feet of head between the summer and winter pools was the
better hydropower approach. Raising the winter pool and slowing flood releases, as proposed in this 7001 application, more fully
develop the Lake for public benefits, especially generating significantly more renewable power. This would provide the U.S.
government optimum benefits from its investment in Summersville Dam. The City has used a significant amount of the revenue
for public recreation benefits and for the lake fishery through contributions made to the WV Department of Natural Resources.

Although raising the winter pool increases the power benefits of the hydroelectric project, the Huntington District of the Corps
refused to approve raising the winter pool and slowing flood releases. They stated in their Appraisal Report this is because
hydropower is not a federally authorized purpose of the Lake.

Clearly, the two proposed actions to change operation would significantly improve (45 more GWh or 22% increase in annual
generation) the hydropower features of the dam and pay taxes and federal use fees to federal, state and local governments.

The operating changes proposed in this Section 7001 application would be good for our country, government revenue and
produce optimum use of Summersville Lake. We wholeheartedly support these two operating improvements to add to the
annual generation of renewable power.

Yours truly,

James B. Price
President



Other Non-Federal Sponsors
Letter(s) of Support

(This is as uploaded, a blank page will show if nothing was submitted)
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WYV DNR letter.pdf
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DivisiON OF NATURAL RESOURCES
324 4th Avenue, Room 342
South Charleston, West Virginia 25303-1228
Telephone 304-558-2754
Fax 304-558-2768
TDD 304-558-1439
TDD 800-354-6087

Stephen S. McDaniel
Director

August 6, 2019

Huntington District

U.S. Army Corps of Engineers
502 Eighth Street

Huntington, WV 25071-2070

RE: Section 7001 Application; Summersville Dam and Hydroelectric Project

To Whom It May Concern:

The Summersville Dam was constructed in 1966 under the authority of the Flood Control
Act of 1938 with the primary purpose of providing floodwater storage and reducing flood crests
in the Gauley and Kanawha Rivers. It is maintained and operated by the U.S. Army Corps of
Engineers (Corps), Huntington District. In 2001, the City of Summersville collaborated with the
NOAH Corporation and Enel Green Power to begin hydropower generation. Since the inception
of hydropower at the project, the City of Summersville has advocated for increasing the winter
pool elevation and for slower releases of water following high flow events. Recently, the City of
Summersville has filed a Section 7001 application with the Corps to allow for the relevant
hydrologic studies needed to test their proposals in determining what potential impacts to the
reservoir and tailwater fisheries may occur through their implementation.

Current operations at Summersville mandate that the pool elevation be drawn down
each year from a summer pool elevation of 1652 feet above sea level to a maintained winter
pool elevation of 1575 feet above sea level for the purposes of flood retention capabilities at the
project. Every 10 years, the winter pool level is drawn down an additional 55 feet to a pool
elevation of 1520 feet above sea level for routine maintenance on the dam'’s intake structures.
These draw downs occur in the fall (beginning the first weekend after Labor Day to achieve the
final elevation by December 1st) and summer pool levels are restored in the spring (beginning
April 1). The City of Summersville is requesting an increase in the winter pool elevation by 50
feet to an elevation of 1625 feet above sea level.

High flow events occurring during the months of winter pool (December 15 to March 315t
may necessitate a corresponding relatively rapid release of water to return the reservoir to
winter pool elevation. The City of Summersville has argued that releases during this period are
too rapid and are advocating for a reduction in their rate.



US Army Corps of Engineers
August 6, 2019
Page 2

The West Virginia Division of Natural Resources (WVDNR) does not oppose exploring
the feasibility of raising the reservoir elevation in the winter and would further be receptive to
raising the pool elevations provided that the necessary studies are conducted that would
indicate that such changes would provide a net positive benefit to the reservoir and tailrace
fisheries, and that such changes do not functionally alter the primary purpose of floodwater
storage. The WVDNR would further be supportive in examining the feasibility of reducing the
rate by which water is discharged from the dam structures following high flow events.
Conducting feasibility studies pursuant to Section 7001 would be the first step in understanding
how these changes would impact the fishery and the dam’s ability to meet its stated purposes.

The WVNDR appreciates your consideration in this matter. If you have any questions
regarding this letter or wish to discuss this issue further please feel free to contact Jacob Harrell
of my staff at (304) 825-6787, or by email at Jacob.D.Harrell@wv.qgov.

{

Stephen S. McDaniel
Director, WVDNR

Sincerely,


mailto:Jacob.D.Harrell@wv.gov

Map Document

(This is as uploaded, a blank page will show if nothing was submitted)
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Location of Summersville Lake map.pdf
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Figure 1 — Location of Summersville Lake



Additional Proposal Information

(This is as uploaded, a blank page will show if nothing was submitted)
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Summersville proposal for additional operational flexibility.pptx
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GRPP & Summersville Hydroelectric Project

£, * Gauley River Power Partners, Inc.

CITY4
SUMMERSVILLE “* City of Summersville: 3500+ residents and Nicholas County seat.

“* Noah Corp.: Original project developer.

Ve Enel

N o . . . .
Green Power “* Enel Green Power North America, Inc.: Renewable energy company with 90+ projects in 21

U.S. states and two Canadian provinces.

Noah Corp.
“* Summersville Hydroelectric Project
“* 50-year license issued by the Federal Energy Regulatory Commission in September, 1992,
Project commissioned on July 31, 2001.
“* Constructed powerhouse at existing U.S. Army Corps of Engineers outlet works; installed
two 40 MW turbine-generator units.
“* Turbines operate on flows of 600 to 4,300 cfs at Summersville Lake Dam. Outflows above
4,300 cfs are released via ACoE valves. Average annual generation is approx. 170-206 GWh.
“* Pay FERC annual fees averaging $496,000, based on annual generation. About 70% of this
money is compensation for use of the Federally-owned Summersville Dam.
Hydroelectric Project at Summersville Dam 1
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Project Development Timeline
MOA with ACoE in 1991, ACoE Operation Plan and Agreement 2002
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Partnership with the Corps and the Community

** GRPP plays a key role in the operation of Summersville Lake, partnering with the
ACOE to maintain lake levels and to release river flows for normal and emergency
conditions.

** GRPP helps maintain ACoE recreational sites, supports a range of community

programs and works to support the important whitewater rafting economy on the

Gauley River, including sponsor of The Animal. ‘
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Hydropower Project at Summersville Dam




Issues, Solutions, Benefits

“* Issues: Current Policy and Guidelines can waste resource for clean green energy
“* Fixed date of Apr. 1 lake refill can miss a timely refill of Summersville Lake with snow melt.

“* Clean energy is lost by strictly maintaining lake elevations, ie. hydro units are bypassed, even when no risk of
flood exists.

** Solutions: Update policies and guidelines to be based on current technology and operating data

“* Use of updated models and forecasting to set the optimum refill date rather than adhere to fixed date.

“* Revisit the 1981 study of hydropower at Summersville Lake to verify sufficient winter (Dec-March) flood storage,
and allow additional electricity generation without reducing other public benefits, such as whitewater recreation,
fish and wildlife, and low flow augmentation.

“* Provide a window of 36 hours to refill pond to required elevation when storm flow is not imminent.

* Benefits: Additional renewable energy for 4500 homes each year
“* Raising the winter pool 50 feet could generate an additional 30 GWh of electricity
“* Slowing flood release (not bypassing hydro) could generate an additional 15 GWh of renewable power on an

annual basis, based on past years.

Hydroelectric Project at Summersville Dam 5
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Benfits of Higher Winter Pool Elevation

N, Bis. RVl

Current summer pool elevation

W R R

P

e o1l B 18

R < Proposed winter pool elevation

On December 11, 2007 Summersville Lake was nine feet
above its normal elevation. 10,000 cfs was being
released, 3,800 was being used to generate power. The
remaining 6,200 cfs was passed downstream with the
loss of an additional 120,000kw of energy each day.

The bare bank extends from elevation 1583 to 1652
(summer pool). This is unused storage.

Hydroelectric Project at Summersville Dam
January 26, 2016



Bypass events — |lost clean energy each year

A stored flood is released quickly with about 1/3 of the stored flood
used for generation and about 2/3 bypassed through valves without
generation.

4800 cfs Spilled;
No Energy Capture

Example: From Dec. 100 D , 200 gen y was 3,800 cfs,; while bypassed
flow (without generation) varie to 1, .- This period alone represented a
loss of over78,QQG IS of potential clean energy.

Hydroelectric Project at Summersville Dam
January 26, 2016



Current Lake Level Management
2001 to 2016

May 1 Labor Day
Summer Pool Commence
nermally achieved whitewater releases
El. 1652 ft msl

Low flow taibwater
/ fishing season
—th—

Lake Level (it

Summersville water -ntahce‘
El 1614 200 cfs minimum

outfiow during refill

=

j Drawdown resumeas;
: Additional whitewater use
April 1
Commence refill
to Summer Pool
L, -
o —~
\_ December 1
Winter Pool Winter Pool achieved
El. 1575 ft msl El. 1575 ft msl
Jan Feb Mar Apr May Jun Jul Aug Sep Qct Nowv Dec

=——Median Fool Level & Targets |




Additional Proposal Information

(This is as uploaded, a blank page will show if nothing was submitted)
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SumResolutionCityCouncilSept22-
09SKMBT__(C45109092909340.pdf
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Resolution for Support of Increased Renewable Generation by
Summersville Hydroelectric Project

Whereas, the Congress of the United States has recently enacted several laws to
promote increased electric generation by renewable resources to improve air
quality and provide for energy independence.

Whereas the City of Summersville owns an 80 megawatt hydroelectric facility at
the federally owned Summersville Dam on the Gauley River, which generates
approximately 200 million kilowatt hours of electricity each year from a
renewable resource.

Whereas, by raising the lake level in the winter and slowing flood releases
during the winter could increase renewable generation in excess of 30 million
kilowatt hours.

Whercas, the additional renewable energy is enough to supply about 30,000
hormes with electricity.

Whereas, the Corps of Engineers, U.S. Army, the manager of Summersville Dam
did a study in 1981 indicating that the lake level could be raised in the winter
without adversely affecting the flood storage capability of Summersville Lake.

Therefore, in the interest of significantly increasing renewable generation in our
vicinity and country, this Council directs its Mayor and other officials to take
necessary steps to promote increased renewable generation through the
Summersville Hydroelectric Project by raising the lake level in winter and
slowing flood releases during the winter to the extent that other uses of
Summersville Dam are not significantly reduced as determined by the Corps of
Engineers and other appropriate state and federal agencies.

It is expected that the Mayor will enlist the support of local lake users and other
interested partics and state and federal elected officials.

This action should be taken in a timely manner to support the national interest in
increasing renewable generation.

Enacted this 28 day of September, 2009 by the Common Council of the City of
Summersville.

(et 2L s ST

Robert L. Shafer, Mayor Marie Perry Parsons, Recorder




Additional Proposal Information

(This is as uploaded, a blank page will show if nothing was submitted)
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SummModStudy1982Flood
Study,p.E-2,Appdx4,pp4-AT7to4-A18,Exh.4-4d (16 pages).pdf
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To reduce downstream environmental 4{mpacts and enhance recreation
opportunities, Variation B plana forego peaking power operation over
much of the year. This results in a significant economic loss, due both
to less total energy production and less peaking power eapability, which
is of greater aconomic value.

Variation £ operation Tepresents a compromive between Vavistion A opera-
tion and Variation B. LT-II1IE produces the second bast power production
benefite.

Strictly from a power viewpoint, the raoking for energy capability 4s
shown in Table 12.

Tabla 12

ENERGY COMPARTSONS

Alternative Plan Ranking
LT-TIIIA 1
LT~IIIE 2
ST-111A 3
LT=-11IB 4
ST-II1E a2
8$T=-1I1IB 6
NS-IIC {None)
NS-1ID {Nona)

b. Flood Control. All of the alternatives developed in the final
array mest the flood control requirements established for the
Swmersvilie Project. The contemplated pool adjustments would not cause
jncreases in downstream flood creats. I

T

¢. Minimum Flow/Downstream Flow Augmentation, All the alternative

plane in the fional array mest the winipum flow and downstream flow

augmentation requirements established for the Project. Existing project
capability is maintained.


https://alternatf.ve
https://Varlatf.on
https://econoa.1c
https://Variat:f.on

An eoxample of one day's test and observations are shown on Exhibit 4-4.
The exhibit shows the release schedule, which waa deeigned to favor
power production and whitewater boating, for Day 4 of the test, October
4, 1979, Exhibit 4-4 showe the gage height of each vf the six sites
where readings were made. The exhibit shows that water levels change
rapidly at the Dam (Mile 33.7) and the Long Tunnel site (Mile 30.7), but
change much less rapidly as the water moves downstream.

3, FLOOD HISTORY

a. Introduction. The Kanawha River Basin and lts numerous tribu-
tary watercheds have experienced meny floods throughout the period 1832
to date, as evidenced by hiatoric data from 1832 to 1870, and after that
date by syatematic observation of river stages on the Kanawha River at
Charleston and at other sites in the basin at later dates. Floods are
not limited to any month or season, but have occurred every month of the
yedr. Although winter and spring floods are more frequent, the summer
floods are more severe as evidenced by the floods of Saprember 1861 and
July 1932, The lower portion of the Kenawha River Basin is subject to
backwater from Ohio River floods and to hemdwater floodm. Gauley River
floods have frequently synchronized with high stages on the Ohfo River.
Floods on the Gauley River are of ghort duration, sgldom remaining above
flood etage for more than 15 hours,

bs PFlood Records#. Flood records in the Gauley River Basin, prior
to the gstablishment of the first rivar gage at Belva in ]928, are
meager. Such information that has been obtained conaiats of high-warter
marks pointed out and named by residents of the valley, recollections of
early sattlers as published in county and atate histories, and flood
notes entered on river and rainfall reportg for a few scattered stations
in and near the Gauley River Basin., Storm and flood recorde of a similar
pature are available for adjacent or nearby river basing such as the
Elk, little ¥Kanawha and Greaabrier Rivers. Table 4A=3a lists pertinent
data relative o high stagee at Belva, six miles upstream of the mouth
of the Gauley River.

Since the Bummergville project became operational, high flowse have not
exceaded a stage of 16.86 feet at Belva.

(1) 8torms and Floode. A brief accouat of outstanding floods
is given in chronological order as background data to provide under-
standing of the extent, duration and frequency of significant flooding
in the Gauley River region.

(2) Storm and Flood of September 1861. The flood of September
1861 1is the maximum of recor n the adjoining watershed of Elk River,
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Table 4A~3a

HIGH-WATER DATA (Pre—impoundment)
GAULEY RIVER ABOVE BELVA, W.VA.

Height DMacharge puration
Date foat(l) ——tfe days (2)
Mar 1918 32.6 102,000 2.09
Sep 1861 ; 30.3(3) 91,300(3) 1.00(3)
Jul 1932 28.60 . 83,500 0.65
Sep 1878 26.9(3) 76,300(3) 0.88(3)
Jun 1940 26.35 73,000 0.%6
Jul 1954 24,80 67,500 0.30
Mar 1955 22.99 60,400 0.64
Oct 1937 21,37 54,300 0.89
Jan 1946 21.00 52,900 0.53
Feb 1948 20.62 51,600 0.53
Oct 1929 20.32 50,500 0.43
Feb 1939 20.22 50,100 0.45
Jan 1957 20.00 49,400 0.40
Dec 1950 18.97 45,800 0.26
Bov 1926 18.1 42,800 0.10

(1) Present site and datum.
(2) Duration gbove damage atage, 18.0 feer.
(3)‘ Estimated.

Gaulgy River Basin are indefinite, and rhe profile, gage height, peak
flow, and volume of runoff at Summersville Dam aite cannot be determined
with any accaptable degree of accuracy. The aestimated crest on the
GCauley River above Belva 1is 30.3 feet, The total volume of runoff at
the dam site is eatimated am 4.3 inches from tha drainage area.

(3) S8torm and Flood of May 1889. The flood of May 1889 was =
major flood on ver, and probably on Gauley River. Two dietinet
centetg of precipitation were recorded, one of whieh oceurred at the
West Virginia - Virginia State line, The actual duration of rainfsll
did not exceed 36 hours at wost points, and the mesger information
avallable indicates rainfall ammounts averaging .2 to 4 ilnchea over the
Flk and Gmuley River Basine., At Clendenin, West Virginia, on Elk Rivaer,
a stage of 32 feet above low water was resched. The EKanawha River at
Charleston, was slightly above floaod stage and rsached 30.9 feat. The
crest stage of the Chio River st Point Pleasant wvas about 35 femt or 5
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Table 4A~3a

HIGH~WATER DATA (Pre-impoundment)
GAULEY RIVER ABOVE BELVA, W.VA.

Height Diachatrge Duration
Date foat(l) e daye (2)
Mar 1918 32.6 102,000 2.09
Sap 1861 . 30.3(3) 91,300(3) 1.00(3)
Jul 1932 28.60 . 83,500 0.65
Sep 1878 26.9(3) 76,300(3) 0.88(3)
Jun 1940 26.35 73,000 0.56
Mar 1955 22.99 60,400 0.64
Oct 1937 21.3%7 54,300 0.89
Jan 1946 21.00 52,900 0.53
Feb 1948 20.62 51,600 0.53
Oct 1929 20.32 50,500 0.43
Feb 1939 20.22 50,100 0.45
Jan 1957 20.00 49,400 0.40
Dec 1950 18.97 45,800 0.26 -
Nov 1926 18.1 42,800 0.10

(1) Present site and datum.
(2) Duration agbove damage atage, 18.0 feec.
(3) Eatimated.

Gauley River Basin are indefinite, and the profile, gage height, peak
flow, and volune of runoff at Summersville Dam site cannot be detemmined
with any accaptable degrees of accuracy. The astimated crest on the
Gauley River above Belva 1is 30.3 feet., The total volume of runoff at
the dam site 1s estimated as 4.3 inches from thea drainage area.

{(3) Storm and Flood of May 1889. The flood of May 1889 was =
major flood on Elk Biver, and probably on Gauley River. Two distinet
centers of precipictation were recorded, one of whieh ogcurred at the
West Virginia - Virginia State line, The actual duration of rainfasll
d1id not exceed 36 hours at wost points, and the mesger information
avallable indicates rainfall smounts asveraging .2 to 4 luches over the
Elk and Gmuley River Basine. At Clendenin, West Virginia, on Elk River,
a stage of 32 feet above low water was reached. The Xanawha River at
Charleaton, was slightly above flood stage and rsached 30.9 feet. The
crest stage of the Ohio River et Point Pleasant was about 33 femt or 5
feet below flood stasge. Here again, rainfall and runoff data are meager
and preclude & detailed study.
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streams 1Iin Kentueky, North Carcolina, Virginia, VWest vVirginis ard
Pennsylvania. Tha Xlk and Giuley River Basins, locatad far to the sast
of the principal storm center at Bellefontaina, Ohio, wars in & gone of
moderace pracipitation, and the average ovar both basins was about 3
inches. The Gauley River tvose to crest stage of abont 12 fest at,
Summaraville on 27 March, and the peak flow was about 15,000 cfs. At
Belva, near cthe mouth of Gaulay River, the crest stage was sbout 13
feet, or a flow of 26,400 cfs, The Kanawvha River at Charleston crested
above flood stage at 34.8 feat on 28 March. The ereet atage on the Ohio
River at Point Pleasapt was 62.7 fest or 22.7 feat above flood stage,
the highest of record ac that time, but equallad by the great flood of
Janusry 1937. The totm]l volume of runcff from the watershad sbove the
dan aite is estimated as 2.1 inches.

(5) Storm and Flood of March 1918. The flood of 13-14 March
1918, wae general throughout the EIk and Gauley River Basins, and the
highest of record on Gauley River ar Belva, wherse & crest stage of 32.6
feot wag reached, The satimated peak discharge and tha total volume of
runoff st the dam site was 81,300 cfs and 6.4 inches from the drainage
area, taspectively. Thia flood on the Elk River is second in Magnitude,
being exceaded only by the flood of Saptembar 1861. Warm weather
prevailed from 12 - 14 March, sveraging about 60 degrees, and there wams
numaerous thunderstorms aud periods of excessive rainfall. The average
rainfall over the Gauley River Basin was about 5.5 inches for the 13-14
March period with somewhat heavier rainfall occuring in headwater
regiona above the dam aite. The Kanawha River st Charleston crested
above flood stage, reaching 36.1 fast. The Chio River at Point Pleaasant
crested at 46.9 faat on the 15th, or 6.9 feet above flood stage,

(6) Storm and Flood of July 1932, The flood of 4=-5 July 1932,
was the greatest auvomat ood of record on the Gauley River, and the
" mecond greatest susmer flood of record on tha Elk River, buing exceeded
only by the flood of September 1861. Thunderstorms on 27 June produced
from 2.0 to 2.5 inches of rain over both waterahads and cavsed moderate
rises on all streams, On 4-5 July, rainfall over the Gauley River water—-
shed averaged 5.2 inches, moat of which is esstimated to have fallen
during a &~hour period on 4 July. A rapid rise resulted on Gaulay
River, and a frecord crest utaga of 28.75 feet was reached on the
Summersville gage, tha peak flow being aestimated at 77,700 cfs. At
Belva, the crest stage vaa 28.60 feet on 5 July, the estimated discharge
baing 83,500 cfa. Tha volume of runoff from the drasinage area above the
dam wite 1s approximately 4.9 inches. This flood was confined to the
Elk and Gauley Rivat Rasins and d4id not cause floed stage to be vreachad
At any point on the Kanawha River. ;

(7) Storwm_and Flood of March 1936, The flood of March 1936 was
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totel volume of runoff from the watershed above the dam site from 15-31
March ies approximately 6.9 inechas. Bnowfall wam uvunusually hasvy in the
mountain regiones, and welting snow supplemented runoff from rainfall,
causing nwerous rises of wvarying magnitude during the month. The
maximum stage at Summersvillie was 17,0 feet and the peak discharge was
32,700 cfs. At Belva, the crest atage was ]18.0 feet and the peak
discharge was 42,300 cfs. Well defined crests oceurred on the ]7th and
18ch, and again on the 24th and 25th,

(8) Storm and Flood of January 1937. The flood of Jenuwary 1937
excecdad all own 00 eights on the Ohio River balow Point
Ploasant. Moderately heavy raing had occurred in Dmcember, mnd were
followed by an extended period of ralnfall from about 15 January to 27
Japuary, inclusive. Thia Aatorm centered in Kentucky and had other
centers in Indiana and Ohio, but did not cause unusual risegs on West
Virginia etreams. The extended dJduration of the storm produced S
distinet and minor rises on the Gauley River, and the large volume of
water from the Gauley River contributed directly to the racordbreaking
flood crest on the Ohio River with approximately 7.5 inches of runoff
occurring during the flood pericd. The highest crast occurred at the
dam site on 20 January and reached a creat flow of 15,800 c¢fs. The
estimated voluwne of runoff from the watershed above the dam site in
approximately 4.8 inches for the most critical periocd of 15=27 January.

(9) Storm and Flood of February 1939. The rise of 3-4 February
1939 on the Gauley River wam preceded by a minor rise on 29«30
January. The flood was of minor proportions, reaching a stage of 17,84
feer at Swmersville, and a peak flow of 35,500 cfe. The Kanawha River
excesded flood stage At Charleston, cresting at 32.0 fest oun 4 Pebruary.
The Ohio River at Polnt Pleasant crested at 49.]1 feat on the 5th, or 9.1
faet above flood stage. Flow from Gauley River contributed directly to
the Ohio Rivar pesk flood flow, The estimated volume of runoff from the
watershed above the dam site during the two rises is approximately 5.1
inches.

(10) Storm and Plood of June 1940. Thia floed, while of smell
consequance on the Ohioc and Xanawvha Kivers as a whole, had a peak flow
of 50,300 cfa at the Summersville gage. Tha flood was caused by 4 to 5
days of rain over the Gauley River Bazin, culminating in 2.0 inches on
the 27¢th and 1.77 inches on the 28th at Richwond., The largest one~day
maount recorded near the basin was at Raineile with 2.94 inches on the
27th., Thie unusually high £flow late in June cannot be considered a
raricy as 216,000 cfs was recorded the 15th of August 1940 at Charleston
on the Kenawha with only 2,000 cfs recorded at Summersville. These wide
variations of discharge in adijoining basins are but further evidesce of
the flood producing potentialities of the mpountainous regions with
thunderstorn~type rainfall. The total runoff from the drainage araa
above the dmm site, during the flood of June 1940, ie setimated as 2.8
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losses, the demage to highways and bridges snd to stored farm crops was
considersble aloug the Ohio River and major tributaries. Baployees of
industrial plante lost much working time either due to flooded plante or
inabilicty to reach tha plantas bacause of flooded highways. The runoff
of Gauley River at Summersville, while considerable, was not of major
flood producing magnituwde. A maximun daily average flow of 14,700 cfs
wvas recorded at Summersville gage. Extensive and heavy rainfall during
the last three days of Decembar produced the high runoff and resultant
flood. The relatively lighter rainfall 1in the Gauley River Bassin above
Bumiersville accounted for the comparatively small discharge thers, Ar
Richwood, which is & typical rainfall station in the basin, the three—
day total was 1.76 inches with the highest single day of 0.80 inch. For
this storm, the rainfall, generslly, was heavier in the downstream areas
as c¢contrasted to the headwater aresms. The runoff from the waterahed
above the dsm site for the duration of the flood is cstimated as 3.8
inchen.

{12) Storm and Flood of March 1945, An unusually warm March
accompanisd by sbove normal rainfall combinad to produce considerable
runoff which resulted in a major flood on the Ohio River. The flood
situation was the more serious because of the disruption to war work.
In the Gauley and Kanavha River Basina in particular, the flood was
important but not eritical or ugusval for this month of the yemr. The
Gauley River at Summersville reached a maximm average daily discharge
of 17,100 c¢fs on 3 March while Charleston on the Kanawha Rivaer recorded
a mavimem daily average discharge of B5,700 cfa. At Point Pleasant on
thae Ohio, a peak discharge of 448,000 ¢fs was reached at a stage of 52.8
fesat which 1is 12.8 feet over flood stage, Moderate rains over the
Guuley River Basin produced a local risae. Richwood recorded rainfall on
the last three days of PFebruary, and the first three days of March
culminating with 1.22 inches trecorded on 3 March for a totawl of 3,72
inches for the gix days. The rise of January 1945 was the more serious
on the Gauley and Kanawha Rivets, reaching naximum flows of 24,300 cfs
and 104,000 cfs, respesctively, at Susmersville and Charlaston. Siuce
these flows are not unusual, the storm is not discuseed in more decrail;
but 1s mentioned to point put that floods can occur during any month and
aven ba repeated in following manths of the smme year. The estimated
:ﬁh‘:‘ of runoff from the drainage area above the dam site is about 4.6
nches.

(13) Storm and E:ood of J'gmurx‘ 1946. A major rise was
recovded at Summersville an rleston early in January. Oa 7 January,
Suamersville racorded 33,900 cfs peak flow and Charleston recorded
170,000 cfs peak flow. The Ohio Rivar reached bankfull and slightly

higher in places, providing a coustant flood threst for several days,
but lack of continuing rainfall prevented s major flood. The rise on




(14) Storme and floods of Fabruary and April 1948. On 14
February, the Sumsersvilie gage recorded a peak arage o 7.0 feat,
© 32,700 cfs, which was ceused by moderate rains and by a sudden warm
epell melring the snow cover with high water content. A typical
rainfall station, Richwood, reported 1.15% ioches of precipifation for
the period. Gauley Rivar at Belva reached a crest stage of 20.62 fewt
and the Fanawha River at EKanawha Palls and Charleston 20.08 and 29.5
feet, raapectively, Bluestons Reservoir, scting se a recarding basin,
aeffected esrimated reductions in stage of 2.7 feet at Kanavha Falle and,
in conjunction with existing rceservoire above the confluance of the
Kanawha and Ohio Rivers, 3.2 feet at Charleston. The big flood of 1948
occurred in April on the (Hio River. High stages wera reached through-
out the Ohio and Missisaippi River Basins. However, flood atage was
exceedad in the Kanawha River Basin only in the lower backwater range of
the Ohio River. The crest flow at Summersville was only 12,900 cfa on
14 April, but flows from the Geuley River contributed directly to the
flood creet atage on the Ohlo River. The velume of tunoff from the
drainage area above the dam for the Pebruary and April floode is
astimated as 3.1 and 2.1 inches, respectively.

(15) Storm and flood of July 1954. Ou the night of 18=19 July,
heavy rains in the Cherry River watershed caused considerable damage,
the heaviest of which was at Richwood where rainfall of 3.60 inches wase
raported the morning of the 19%th and 5.95 inches for the period 18«22
July. Damages downstream from Richwood wers relatively small, Crest
stages of 19.8, 25.87 and 24.80 feet ware reached on Cherry River at
Feuwick and Cauley River at Summersville and Belva, respectively. Heavy
raina fell in portions of the Hlk River on the 19th and in the head~
waters on 20=21 July. The Elk River was almoat two featr above flood
stuge at Button. The volume of runoff from the drainage area above
Sumeraville Dam site is estimated as 4.0 inches.

(16) Storm and flood of March 1953, The last two days of
February and the first five days of March were unseasonably warm with
frequent thunderstorms and heavy rains due to the passaga of a series of
stormeé up the Ohic Valley. Rainfall reported from Richwood for the
storm period amounted to 5.2% inchee with the greateet 24-hour amount of
2.10 inches reported on the morning of the S5th. Crest wtages of 22.99,
18.52 and 31.40 feet ware reached on Gauley River at Belva and Kanawha
River at Kanawvhs Palls and Cherleston, respesctively. Regulation of
Bluestone Reservoir affected estimated reductions in stage of 4.7 feet
at Kanawha Fells and in conjunction with existing reservoirs above the
confluence of the Kanawha and Ohio Rivers, 6.0 feet at Charleston. The
total volume of runoff from the watershed above Summersville Dem site 1e
eptinated as 7.1 inchea.

(17) Post-Impoundment Storms, Since completion of Summersville
Dam. cthe storm events have continued, but the reservoir has alleviated
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Table 4A-=-3b

POST-INPOUNIMENT STONNS
MAXIMUM AMNUAL FLOOD STORAGE USE-SUMNERSVILLE PROJECT

Data Esservoitr Pool Klevation Balva, WV, Gage
Formal Procd gtongc Hnifl_:t. fast

Pool Elav, ' Rlav. Actua Natural
1966 1520.00 1711.70% 5.80 12.17 ﬁaﬂfﬂ? 6195'
1967 1520.00 1693.70 14.65 25.59¢p/nlve. Kepail
1968 ' None ]
1969 1520.00 1693.70 16.7 27.0 M lve Ke,
1970 1'520.00 1564.90 15.6 19.4
1971 Nons ’
1972 1530.00 1627.64 16.6 18.0
1973 1535.00 1638,80 11.2 14,0
1974 1652,00 1666.75 15.8 18.8
197% 1575,00 1597.00 13.9 15.8
1976 1652.00 1675.37 13.5% 23.9
1977 . 165%2.00 ) 1652.38 10.2 15.8
1978 1575.00 1641.13 13.3 20,5
1979 1575.00 " 1609,00 12.4 16.4

*Filling occiurred As a result of construction activities,.

6. FLOOD PROBABILITY

The probable frequenecy of occurrsnce of floods of varying magnitude haw
been decermined to provide an index to flood characterimtics in the
Esanavha River Basin below Supsiersville Dam and for use in ecoucomic
analysis, The bamic frequency curve used in hydrologic engineering is
tha frequency curve of anoual maxismum aevents. A basinwwide flow
frequency analysis was performed ifncorporsting all recorded and historic
flood daca avallable for some 30 gaged escations in the Kanavha Basin.
Where flood discharges were regulsted by upstress reservoirs, flood
pesks ware gsdjusted to preprojact conditions by evaluating actual
reservolir effectes existing at tha time of occurrancs. The f{requency
analysis was accomplished using the Log Pearson Typs III distribution
with sxpectad probability being taken into account., BSome difficulcy wae
ancounterad in the spplication of statistical procadures to tha Xanawha

Basin stations inasmuch as tha basin is subject to two distinct types of
cnnrme tha osanavrel wintar and smsswuesr Ffrvna atnreses and Fbhoas of troolcel
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Freguency curves for hurricane and non~hurricane floods were correlated
regiconally by relating the geemetric mean and standard deviation to
drainage area, Dua to the limited mmount of detsa aveilable for
hurricane floods, a uniform standard deviation was adopted for these
Curves. Zero ekew was agsuwed throughout the basin. No ons set of
genoralized relations was adequate for all the respsctive sub-basics iu
that the mean and standard devistion vary considerably throughout the
basin, It was therefore necessary to develop gengralized criteria for
each of the major sub-basins.

The natural frequency of flooding aw modified by the existing system of
flood control reservoirs was obtained by correlating the natural and
modified flows for reprsssntative floods at each avaluation center.
Estimated flood frequencies for the Gauley and Kanawhs Rivers aras
presanted in Table 4A-3c.

Table 4A-3c

ESTIMATED ELEVATION FREQUENCY AT KEY STATIONS

Exceadanca Gauley River Kenavha River
Intarval above at
Yearse Belvas Kanawha Falls Charleaaton
Natural Modified Natural Modified Natural Modified
1000 728.8 719.7 691.2 6B1.% 617.0 610.4
500 720.8 707 .4 678.6 6613.0 614.4 606.0
200 710.9 696.3 666.8 649.2 610.2 600.2
100 704.5 689.5 660.5 645.3 607 .0 596.,0
50 699.0 686.6 655.7 643.2 603.0 591.8
20 694.6 685.0 650.6 641.0 598.2 586 .6
10 692.1 684.1 647.6 640.0 595.5% 583.0
5 690.0 683.5 6bs .4 638.7 592.8 580.1
2 687.00 682.6 641.2 637.5 588.8 578.4
1 684.70 681.9 639.1 636.3 585.1 576.6
Gage Zero = 669.00 621.20 558.60

7. STANDARD PROJECT FLOOD

The atandard project storms and floods constitute m standard of design
for structuras that would provide a high degree of protection as
detarmined by the flood potentialitiea of the basin without regard to
physical or econmmic consideraticons. The sumar type stendard project
flood was determinad from generalized rainfall criteris and procedures
outlived in Civil Engineer Bulletin No. 52=8, and 1s the typs most
likely to occur in July or August., The winter type standard project
flood consists of th- flood of March 1936 followed by winter type SPF
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criteria for both the full astorage and reduced storage for swemer and
winter conditions. Exhibits No. &-~b4a, 4—4b, 4—4c and 4-4d show results

of thess routinge. "Z:- s SPP

B. RESERVOIR STORAGE FOR FLOOD CONTROL

a. Plan of Pgiition for Flood Conttol. The Summersville Reservoir
operates for o var a tributary ood control, its operation ig
governed by flood conditions on Gauley Fiver, Kanswha ®iver and on the
Ohio River ar Point Fleasant, West Virginia. The reservoirx oparates to
utiliza, ag far as possible, the chsannel capscitiee up to bankful stage
of Gauley River, Kanawha River, and Ohio River duting the period of
storm runoff. Summersville reservolr operations are in conjunctioun with
existing reservoirs in the Kanavha River Basin. The following operation
schedule during flood periods has been formulated:

(1) Pass all inflow at all times except whan ecritical
conditious prevail or are predicted at control points but naver release
more than 15,000 cfs unless the ressrvoir £fills to spillway crest level.

(2) 8tore that portion of the ressrvoir inflow which would con-
tribute to stages 1in excess of the designated control stages at the key
stations along the Gsuley and Kanawha Rivers as listed in Tsble 4A-34d.

Tabla 4A-33
“CONTROL STAGES AT XRY STATIONS

Time of travel
from Sumersville

Kay Btations Control Stsge Dem to Indicated
(All 1n W.Va.) Biver (fael) Stations (Hours)
Belva Gauley 18 3
Kanavha Falls Xanawhae 22 &
014 Lock #6 (South

Charleston) Kanawha 36 10
Point Plaasant Ohio 40 22

(3) Store all reservoir inflow from 48 hours in advance of the
pradicted time of reaching a forecast crest stage in exceas of 40 feet
on the Ohio Mver at Point Pleasant until the Ohioc RMMver has crested,
fallen oune foot and continuad teceasion ia indicated.

(4) If the river staige at Point Pleasant is pot indicacive of
downstreas flooding conditions along the Chio River, etore all reservolir



{(6) If the reservoir fails to completely control the runoff
and downstream conditions are c¢riticel, keep the outlets closed and
utilise available surcharge storage sbove spillway level.

b. Gauley and Kanawha Rivers Flood Control. The original storage
requirements, modifie requency anslysis, and reaultant cost=benefit
analysis were basad on detailed analysis of the flooding history for the
Gauley and Kanawha Rivers iovolving all raecorded flood pericds. The
methods used in determining effects of the project at downstream points
required analyring both major and moderate floods including a eelected
group of floods for determining Ghio River benefits. Aoy effects dus to
reduced capability for flood control storage then must be shown by
analyging the effects on these floods at downdcream locations, ’

Datailed veservoir routings, assuwming Tedervolr opersation in accordance
with the foregoing plan of operation and reduced flpod storage capabili-
ty, were made for historic and recorded floode in the Gauley River
Bagpin. Small and moderate floods of leas than 4 inches of volume are
unaffactad by the reduced storage capacity proposed; howesver, the
frequency of f£1illing of the reservolr was affected as shown in Exhibit
No. 4—4e., Only the extremea floods with volumes or multi-rigae floods
rasulting in long storage periods ware sufficlent to fill tha proposed
flood pool and resvit ian an sarly spillage of flood flows., In each case
aoalyeed, howsver, spillage occurred _at such a time that flood craste at
downscream points were not affected, Tt appears from thias analysis that
no measurable flood control benefits would be lost by the rnduced)

SEOTA posed 1o tha range ol frequencies suggested by hiatorical
flocds.

Exhibits are presentad to damonstrate the point by comparing downstresm
effects with and without the proposed modification of flood satorage.
Exhibice 4~4f, —4g snd -4h show flood routinges of the March 1936 flood
at the downstream locstions of Belva, Kanawha Falls snd Charleston.
Similar information for the March 1967 flood is shown on Exhibits 441,
-4] and -4k. The results show that no additional flood demages would be
incurred.

The use of reservolr storage since project coaplation is compared 1in
Table 4A—3e with and without the propsed modification of flood storage.
The effecte at Balva stream gage are also compared, and the results show
no additional dsmages with storage modification.
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Table 4A~3e

POST IMPOUNDMENT STORMS
MAXDMr{ ANNUAL FLOOD STORAGE USE

SIMMERSVILLE PROJECT %

PRESENT PROPOSED STORAGE MODIFICATION
Normal Flood Balva WV gage Normal  Flood  Belva gage
Year Pool Storage Haight in feet Pool Storage Height in feet
Elev. Elev, Actual Natural Elev.  Elev. Actusl Natural
1966 13520. 1710 7% 5.80 12.17 W
1967 1520. 1693.70 14.65 25.50 1638 1713.8% 14.65 25.50
1968 No Rignificant Flood Hventc
1969 1520 1636 16.7 27.0 1638 1680.18 16.7 27.0
1970 1520 1564.9 15.6 19.4 1638 1645.88 15.6 19.4
1971 No 8ignificant Flood Event
1972 1530 1627 .64 16.6 18.0 1638 1674.10 16.6 18.0
1973 153S 1638.80 1l1.2 14.0 1638 1680.09 11.2 14.0
1974 1652 1666.75 15.8 18.8 1668 1680.57 15.8 18.8
197% 1575 1597.0 13.9 15.8 1638 1647.83 13.9 15.8
1976 1652 1675.37 13.5 23.9 1668 1688.18 13.3 23.9
1977 1652 1632.38 10.2 15.8 1668 1668.32 10.2 15.8
1978 1575 1641.13 13.3 20,5 1638 1673.90 13,3 20.5
1979 1575 1609 12.4 16.4 1638 1654,.12 12.4 16.4

%ﬂﬂg@uﬂﬂﬂ&m

*Filling occurred 'as a reeult of construction procedures. 2):““_ Ml ‘2 2, /7677 t’i. W‘”
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As atated in the initial portion ¢f rhis section, oparationsl etudies of 4 :lf
past floods contaio hindsight factors which tend to produce results that ~ "~
generally indicate lower storage requirements than would bs neaded under E4Ynl
actual operation, To offset this factor, departure from optimal flood hﬁﬁﬂf
control storage has been 1ncluded in the proposed modification to g7
increase flood control capability. It would be deairable from an ve. 762
oparational viewpoint ¢to have esufficient Fflood control storage to = !
contain hypothetical floods of extreme magnituwie as well as the most

intense storma of record in adjscent watersheds that could have been
centersd in the Gaulay Basin upstream of the dam. However, an
infrequent, major flood of extreme magnitude in the Kauawha River Basin

can cauve significant downstreas damages with or without the Summers-—

ville modificacion of storage. The drainage area controlled by
regervoires in the Kanawha River Basio is uot luffic&nnt to provide

Sl = A o v R R S S e SRR g iy s



https://init.i.al
https://ree,,.it
https://167.5.37
https://STOIA.OE

Alternative storage allocarioos would have no affect on spillway
capacity or demign, The fraquency of use of the spillway was raviowed
and the effect of storage modification is showun in Table 4A-3f,

Table 4A=3f

FLOOD STORAGE FILLING FREQUENCY

Existing Modified

Filling Storage Storage
Frequency Al location Allocation
Years Elev-Ft MSL Elsv=Ft MSL

5 1671.2 1691.7

10 1679. 1698.2

20 1686, 1702.6

30 1690. 1705.4

37 1692, 1706.4

100 1701. 1710.3
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Additional Background: Summersville Lake is located on the Gauley River
in Nicholas County, West Virginia. The dam is 35 miles above the junction of
the Gauley with the New River to form the Kanawha and 132 miles above the
confluence of the Kanawha with the Ohio River.

Summersville Lake was constructed for flood control, recreation, pollution abate-
ment, and fish and wildlife enhancement by authority of an Executive Order of
the President on 12 September 1935, and the Flood Control Acts of 1936 and
1938. Legislation contained in Section 1102 of the Water Resources Development
Act (WRDA) of 1986 and Section 6 of WRDA 1988 added authorization for
whitewater recreational activities at Summersville Lake. While hydropower is
not a congressionally authorized purpose at Summersville Lake, the project
accommodates non-Federal hydropower through Federal Energy Regulatory
Commission (FERC) license to the City of Summersville (P-10813).

The City of Summersville secured a FERC license in 1992 for 50 years. The
hydroelectric power plant was constructed between 1999 and 2001. The two-unit
powerhouse was constructed on the right bank of the dam and connected to the
existing outlet structure by a 17 ft. diameter steel penstock. A 10 mile long,
69,000 volt electrical line ties the powerhouse to the utility transmission grid.
Two vertical Francis turbines rated at 60,000 horsepower (hp) at a net head of
260 ft. discharge water at a rate of 2,200 cu ft./second. The facility generates up
to 80-megawatts (MW). The Gauley River Power Partners (GRPP) operate the
hydroelectric plant. The GRPP is a union of the City of Summersville, Noah
Corporation and Enel Green Power North America.

The hydroelectric power plant has operated almost continuously, since July
2001, approximately 18 years. The Parties would like to increase hydroelectric
production by raising the winter pool and slowing flood releases in winter when
the District judges that to be practical, as well as use models and forecasting
tools as an approved alternative to set the optimum summer pool refill date
rather than adhere to a fixed date. These operating changes are expected to
increase annual hydroelectric generation by 22% or increase annual generation
by 45,000,000 kilowatt-hours. This is enough power to supply 4500 homes.

This additional renewable, hydroelectric generation is in the public interest in
the local area and regionally. Revenue from additional power sales would benefit
the regional tax base and make additional payments to the U.S. Treasury of
about $90,000 annually. It also appears that a higher winter pool elevation is
better for City Water Intake, fishery, water quality and recreation purposes as
well.

In 1982, the Summersville Lake Modification Study was conducted to evaluate
modifications of the Summersville Lake project primarily to consider the addition
of hydroelectric power generation capability. Additional considerations for study
included limited adjustments in existing project purposes including flood control,
recreation, fish and wildlife and streamflow regulation. The study confirmed
that raising the winter pool up to 62 feet to facilitate additional or enhanced



hydroelectric generation capability during winter months does not significantly
affect any authorized project purpose. The 1982 study was approved by the
District Commander and the Division Commander, but was not approved by
Headquarters U.S. USACE. It included an Environmental Impact Statement
and examined the consequences of less flood storage on the flood management
purpose of Summersville Dam and concluded that no significant additional
flooding should occur. The Parties believe the conclusions of the 1982 study
would directly support the requested study to confirm that raising the winter
pool by at least 50 feet during winter months does not defeat another authorized
project purpose. See attached conclusion from 1982 Modification Study.

Uploaded is a Power point that further explains the benefits of raising the winter
pool and slowing flood releases.
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Responses to specific requirements that must be met by all applica-
tions:

Section 7001 of the Water Resources Reform and Development Act (WRRDA)
of 2014 (33 U.S. Code § 2282d), also directed that the Secretary of the Army
include in the annual report only those feasibility reports, proposed feasibility
studies, and proposed modifications to authorized water resources development
projects and feasibility studies that:

(i) are related to the missions and authorities of the Corps of Engi-
neers;

(ii) require specific congressional authorization, including by an Act
of Congress;

(iii) have not been congressionally authorized;
(iv) have not been included in any previous annual report; and
(v) if authorized, could be carried out by the Corps of Engineers.

(i) Response: The requested feasibility studies examining modifications,
changes or adding deviations to the approved Summersville Lake Water Control
Manual, Plan, or practice to raise the winter pool level and add and/or enhance
hydroelectric generation capabilities at the Summersville Lake and Dam on
the Gauley River in Nicholas County, WV. These changes are classified as
enhancements to hydropower, and thus considered “related to the Corps
missions and authorities” when such function is performed in conjunction with
one or more of the primary missions — in this case hydropower generation is
performed in conjunction with raising a pool level, flood risk management and
aquatic ecosystem restoration.

)

(ii) Response: The requested feasibility studies require specific Congressional
authorization. On March 10, 2017, the USACE, Huntington District released
an Initial Appraisal that considered the primary authorities associated with
pursuing the requested studies (titled, “Summersville Lake, Nicholas County,
West Virginia — Section 216 Initial Appraisal”). It is attached. The USACE,
Huntington District findings and conclusion stated,

“This Initial Appraisal considered the primary authorities associated
with pursuing a future study. After review of current laws and policies,
no provisions were found that authorizes the USACE to add non-
Federal Hydropower mission to Summersville Lake. All guidance
found repeatedly emphasized non-Federal hydropower development
must be consistent with authorized project purposes.

Based on the qualitative analysis of the areas of consideration pre-
sented in this report, the results indicate it is not in the Federal
interest to move forward with a feasibility study of Summersville Lake
at this time.”



(iii) Response: The requested feasibility studies have not been previously
congressionally authorized.

(iv) Response: The requested feasibility studies have not been included in the
main table of a previous annual report.
(v) Response: If authorized, the studies can be undertaken by the USACE,

Huntington District. The requested feasibility studies are identical to studies
undertaken in the past by the USACE for federally-owned hydroelectric power

projects.
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Summary of Study of Higher Winter Pool in 1982
Hydropower (Modification} Study by Huntington District

This document summarizes the important points in the attached 16 pages regarding the analysis of the
impact of a higher winter pool and reduced flood storage performed by the Huntington District in their
Hydropower Study (the Study) in 1982 for Summersville Dam. The Study was comprehensive and
thorough. It considered six options for installing power. The option they selected was the best choice
from the standpoint of power production; it was called the Long Tunnel (LT-IIIA). It required a new
intake tower near the present spillway attached to a new tunnel leading to a powerhouse in the Gauley
River about 5 miles downstream of the dam. This powerhouse location increased the gross head from
about 270 feet between present summer pool and the tailwater to about 350 feet between the new
summer pool level (1668 feet MSL) and the tailwater level at the new powerhouse. The proposed
summer pool would have been 16 feet higher than the present pool level of 1652 feet MSL, and the
winter pool would have been at 1638 feet MSL, 63 feet higher than the present winter pool at 1575 feet
MSL. The electrical capacity was 110 to 130 MW, depending on some variations in design. To increase
the value of the power, a peaking operation was planned when flow allowed; this means that the
generating flow was varied during the day to maximize the power value during the peak period. It
seems quite likely that they would have reduced flood releases to maximize the flow available for
generation unless an incoming flood conditions prohibited that. This operation generated the most
valuable amount of energy and allowed SEPA to sell the power as firm capacity.

The Study examined all potential impacts of the proposed hydropower installation. It was published in
four volumes including a complete Environmental Impact Statement and extensive public comments
from a meeting and submitted comments. It was published in September 1982. It was approved by the
District Commander and by the Division Commander for the Ohio River Division. It was not approved by
the Bureau of Engineers for Rivers and Harbors and not submitted for congressional funding.

Contents of Attachment

The attachment has selected pages from the Study that present the flood analysis associated with the
proposed raising of the summer and winter pools as mentioned above. This analysis is provided to show
why the study concluded it was acceptable from a flood storage standpoint to raise the summer and
winter pools as planned.

The first page of the attachment “SummModStudy1982FloodStudy,p.E-2,Appdx4,pp4-A7to4-A18,Exh4-
4d(16 pages).pdf”, is page E-2 from Volume | of the study. It is extracted from the conclusions of the
study and indicates flood storage would not be compromised by the higher winter and summer pool
levels. Therefore, the proposed higher winter pool (63 feet) did not unacceptably reduce flood storage.
See paragraph b on page E-2, which states, “The contemplated pool adjustments would not cause
increases in downstream flood crests”.

Pages 2 through 14 of the same attachment are the text of the flood analysis from pages 4A-7 through
4A-18 of Volume 4, Appendix 4 in the hydropower study. Page 4A-8 is copied twice. These pages begin
with the flood history before and after impoundment from pages 4A-7 through 4A-13. Pages 4A-13



through 4A-18 describe the flood characteristics and results of flood routings used to establish the
conclusion.

Pages 15 and 16 graphically (Exhibit 4-4d) show the results of the postulated Standard Project Flood
assembled from a historical flood and a postulated flood to test the raised winter pool level for
acceptable flood storage. The peak inflow is 120,000 cfs, and the lake rises from the higher winter pool
(1638 ft. MSL) to 1705.9, which is below the spillway crest of 1710 feet MSL. The results of this and
other postulated floods were analyzed and summarized on page 4A-16 in the second paragraph of
Section 8.b. The analysis states, “In each case analyzed, however, spillage occurred at such a time that
flood crests at downstream points were not affected.” This analysis justifies the conclusion about no
increase in flood crests downstream, as stated on page E-2, the first page in this attachment.

Conclusion

The Summersville Modification Study by the District shows that the winter pool could be raised 63 feet
from its present level without adversely affecting the flood storage function of Summersville Lake. That
is why we have argued that raising the winter pool as much as 50 feet should not significantly reduce
the flood storage function as authorized for Summersville Lake.
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Summersville

City of Summersville, WV
ROBERT L. SHAFER, MAYOR

July 22, 2019

To Whom It May Concern:

Re:  Summersville Lake 7001 Application
Support Letter from City of Summersville, WV

The City of Summersville began its application to add hydropower to Summersville Lake in
1980. We engaged a hydropower developer, Noah Corporation, to prepare the necessary
applications and permits and oversee development of the project. The license was issued in
1992. In 1996, we entered an agreement with Gauley River Power Partners, a subsidiary of Enel
Green Power North America, to build the 80 megawatts hydropower project and operate it for
thirty (30) years.

After eighteen (18) years of successful operation, we can say that the Summersville
Hydroelectric Project has been a significant benefit to the City and the surrounding area for
several reasons. Not only has it provided and sold more than 3.6 billion kilowatt hours of clean,
renewable electricity; it represents a significant accomplishment for our city and Nicholas
County. It also more fully develops the Summersville Lake in terms of its public benefits,
adding to the benefits provided by the U.S. Army Corps of Engineers. Some of the revenue has
benefited the fishery and public recreation through contributions made to the WV Department of
Natural Resources. These were enhancement contributions, not required mitigative payments.
The lake provides needed flood control, low flow augmentation, water supply to our city,
recreation that attracts tourists and provides enjoyment for our local residents. The addition of
hydropower has been a win-win situation, adding to the existing benefits of the lake.

In a 1982 study, the Corps of Engineers proposed raising the lake levels to add hydropower,
bringing improvement to an already valuable resource. The Corps proposed raising the winter
pool level by sixty-two (62) feet to increase generation. They made calculations of potential
floods and concluded that the pool level increase would not significantly reduce downstream
flood protection benefits. Although the Corps’ proposal was not approved by Congress, their
analysis showed how raising the winter pool level and reducing flood releases to fully generate
using stored water could benefit the hydropower project. We have approached the Huntington
District of the Corps asking for their approval to raise the winter pool.

Regrettably, they have refused our request to re-examine the 1982 study to determine if raising

the winter pool fifty (50) feet would be acceptable. Their reasoning is that hydropower is not a
federally authorized purpose of Summersville Lake. We approached the WV Congressional

400 NORTH BROAD STREET * P.O. BOX 525 * SUMMERSVILLE, WEST VIRGINIA 26651

TELEPHONE (304) 872-1211 » TELECOPY (304) 872-2236



Delegation for their help in seeking approval for these valuable improvements and have prepared
this application with their encouragement.

The City of Summersville strongly supports this Section 7001 application to revise the winter
lake level and flood storage of Summersville Lake. This application represents improvements
that would add about 25% to the annual generation of renewable power. These changes would
substantially increase the public benefit and programs for our city, county & state.

Best regards,

P

ayor Robert L. Shafer
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NicHOLAS CoUNTY COMMISSION

700 MAIN STREET, SUITE 1
SUMMERSVILLE, WEST VIRGINIA 26651
ncc_pattyneff@yahoo.com
DR. LLOYD K. ADKINS, President www.nicholascountywv.org TELEPHONE: (304) 872-7830

LYLE NEAL, Commissioner August 21, 2019 FAX: (304) 872-9602
GARRETT COLE, Commissioner ?

To Whom It May Concern:

Re: Nicholas County Commission Support Letter
7001 Application for Summersville Lake

Nicholas County (the County) has cooperated and supported the City of Summersville (the City),
since it began its effort to add hydro power at Summersville Lake in 1980. Hydro power has been
a benefit to Nicholas County for the eighteen (18) years of its operation. The hydro power project
has introduced revenue and benefits to Nicholas County in many forms. One form of many would
be the payments paid to the WVDNR have provided increased fishery in the lake and brought
additional tourism to our area.

More renewable power generated from the Summersville Hydroelectric Project would certainly be
welcomed and supported by the County.

The Nicholas County Commission offers its support of the 7001 Application, which would

ultimately create more green energy and increase the public benefits. We urge the Congress and the
Corps of Engineers'to approve this application that will improve public benefits in Nicholas County.

Regards

President

Lyle Neal

“~___Cemmissioner

Garrett Cole
Commissioner
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