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EXECUTIVE SUMMARY

Reallocation of Storage at Bull Shoals Lake, Arkansas, for Ozark Mountain
Regional Public Water Authority and Marion County Regional Water District

This report presents the results of a study to reallocate storage in Bull Shoals Lake to the
Ozark Mountain Regional Public Water Authority and to the Marion County Regional
Water District for Municipal and Industrial water supply. This reallocation is in response
to two separate requests for Municipal and Industrial water supply: the Ozark Mountain
Regional Public Water Authority request for a reallocation sufficient to yield 6 million
gallon per day and the Marion County Regional Water District request for a reallocation
sufficient to yield an additional 1 million gallons per day. Marion County Regional Water
District has an existing water supply storage agreement with the U.S. Army Corps of
Engineers to purchase 880 acre-feet of storage from the conservation (hydroelectric
power) pool at Bull Shoals Lake. The study concludes that reallocating 11,886.541 acre-
feet at Bull Shoals Lake from the conservation pool is the most efficient means to meet
the requests of Ozark Mountain Regional Public Water Authority and Marion County
Regional Water District.

Ozark Mountain Regional Public Water Authority serves 22,000 people through shallow
wells, deep wells, or springs. The majority of the member water systems struggle to meet
customer demands from their existing sources. In addition, the Arkansas Department of
Health has stated the well water has excessive and dangerous levels of radium, fluoride,
and hydrogen sulfide, and they have declared the need for an alternative water supply for
these communities as their top priority. The Environmental Protection Agency has
certified that many of these water sources are not safe for human consumption.

In October 2009, it was announced Ozark Mountain Regional Public Water Authority
will receive $56 million in grant and loan funding from the United Status Department of
Agriculture through the American Recovery and Reinvestment Act of 2009. These funds
will be used for constructing an intake structure and treatment plant adjacent to Bull
Shoals Lake, 115 miles of transmission lines, and booster pumping stations to transport
the water across the rugged terrain in the Ozark Mountains. However, these funds must
be obligated by September 2010; and Ozark Mountain Regional Public Water Authority
must first have a water supply storage agreement executed with U.S. Army Corps of
Engineers by August 2010. This water supply reallocation report is an element of the
larger overall Ozark Mountain water system project.

Marion County Regional Water District is the only water provider currently utilizing Bull
Shoals Lake as a municipal water source. Currently, they have a water supply allocation
of 880 acre-feet intended to provide a 1 million gallon per day yield. Their demands
have steadily increased since 1990. On October 6, 2009, Marion County Regional Water
District requested the Little Rock District reallocate storage sufficient to supply an
additional 1 million gallon per day. Due to their need for additional water, this request
was included in this study to make a total request for storage to yield 7 million gallon per
day.
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The requested reallocation of storage to yield 7 million gallons per day, consists of
10,188.463 acre-feet for Ozark Mountain Regional Public Water Authority and 1,698.077
acre-feet for Marion County Regional Water District for a total of 11,886.541 acre-feet.
This total of 11,886.541 acre-feet represents less than 1 percent of the total conservation
storage of 1,236,000 acre-feet in Bull Shoals Lake.

As a test of financial feasibility, the annual cost of the reallocated storage at Bull Shoals
Lake, was compared to the annual cost of the next most likely, least costly alternative that
would provide an equivalent quality and quantity of water which Ozark Mountain
Regional Public Water Authority and Marion County Regional Water District would
undertake in the absence of utilizing a reallocation at Bull Shoals Lake. The next most
likely, least costly alternative was determined to be a reallocation from Norfork Lake.
The results of the comparison indicate reallocating from Bull Shoals Lake has the least
total annual cost for Ozark Mountain Regional Public Water Authority, $4,396,500
compared to the $5,758,300 total annual cost of reallocating from Norfork Lake.
Reallocating from Bull Shoals Lake has the least annual cost for Marion County Regional
Water District, $283,700, when compared with the annual cost of reallocating from
Norfork Lake of $1,745,400.

Located in north-central Arkansas, Bull Shoals Lake is a U.S. Army Corps of Engineers
project authorized for the purposes of flood control and hydroelectric power and
authorized uses of recreation, fish/wildlife, and water supply. With a 2012 planned
implementation of the White River Minimum Flows Project, the existing storage capacity
in Bull Shoals Lake will be 2.127 million acre-feet of flood control storage, 1.236 million
acre-feet of conservation storage, and 2.045 million acre-feet of inactive storage, for a
total storage of 5.408 million acre-feet. The reallocation of 11,886.541 acre-feet of
storage from the conservation pool for Municipal and Industrial water supply to Ozark
Mountain Regional Public Water Authority and Marion County Regional Water District
would begin in 2012 prior to the White River Minimum Flows Project.

Hydrologic studies, as required by EC 1110-2-210, Water Supply Storage and Risk
Reduction Measures for Dam Safety, dated 16 July 2009, indicate that pool changes
resulting from this proposed water storage reallocation would have no effect on pool
elevation at extreme floods such as the Probable Maximum Flood and the Infrequent
Flood Event (300 year return period). There are no dam safety issues created by or made
worse by the proposed reallocation. A letter from the Dam Safety Officer is included in
Appendix E of this report. Drilling and testing of the foundation rock was completed in
January and February of 2010. The results of the testing program and stability analysis
have significantly raised the confidence level in the safety of Bull Shoals Dam and done
nothing but reaffirm its status as a DSAC 4 dam.

An Environmental Assessment as directed by the National Environmental Policy Act is
included as Appendix C. The Environmental Assessment for the recommendation to
reallocate 11,886.541 acre-feet from the conservation pool was prepared in accordance
with NEPA requirements. A Finding of No Significant Impact was drafted and is
included in Appendix C. Due to negative impacts to hydroelectric power production, a
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credit to the accounting records for Southwestern Power Administration would be made
in accordance with ER-1105-2-100, Appendix E-57d(3).

The conclusion for this water supply storage reallocation study is to reallocate 11,886.541
acre-feet, consisting of 10,188.463 acre-feet for Ozark Mountain Regional Public Water
Authority and 1,698.077 acre-feet for Marion County Regional Water District at Bull
Shoals Lake from the conservation pool.

In consideration of the right to utilize the storage space at Bull Shoals for Municipal and
Industrial water supply, the two water authorities will pay the Government for their
proportional share of the cost of the storage. The reduced pricing for low income
communities authorized by Section 322 of the Water Resources Development Act of
1990 has been applied where the eligibility requirements are met. Of the total 10,188.463
acre-feet of storage providing a total of 6 million gallons per day for Ozark Mountain
Regional Public Water Authority (OMRPWA), the cost is $1,669,990 for the 10,096.675
acre feet storage to provide approximately 5.946.000 gallons per day to the portions of
the system eligible for the low income pricing. The cost to OMRPWA for the remaining
storage of 91.788 acre feet, providing approximately 54,000 gallons per day, is under
consideration by the Department of the Army, and will add an additional cost of not more
than $18,472 to the amount to be paid by OMRPWA. Marion County Regional Water
District is eligible for low income pricing, at which the 1,698.077 acre feet of storage to
provide 1 million gallons per day will cost $280,861. Ozark Mountain Regional Public
Water Authority and Marion County Regional Water District will also be responsible for
their proportional shares of the annual Operations and Maintenance costs calculated to be
0.2293% and 0.0382%, respectively. Hydroelectric power losses, flood losses, and
recreation losses were evaluated for the conservation, flood control and inactive pools.

Reallocation of conservation pool storage from Bull Shoals Lake for water supply is to a
higher and better use for the following reasons.

e Unsafe existing water supplies for many members of OMRPWA because of
naturally occurring radium and other constituents

e |nadequate water supplies during summer months
e Lack of feasible local alternatives for water supply

e Limited population and economic growth in the area due to water supply
limitations

e Relatively small impact on hydroelectric power production and the power
marketing authority will receive accounting record credits for the small impacts

To provide the requested 6 million gallons per day for Ozark Mountain Regional Public
Water Authority (OMRPWA) and 1 million gallons per day for Marion County Regional
Water District (MCRWD), new water supply storage agreements between the water
authorities and the U.S. Army Corps of Engineers will be required - two with OMRPWA
and one with MCRWD. Agreements have been prepared and accompany this storage
reallocation report under separate cover.
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1.0 PURPOSE OF REPORT

1.1  Request for Municipal and Industrial Supply

Ozark Mountain Regional Public Water Authority (OMRPWA) — OMRPWA is a coalition of 20
water systems that was formed in 2004 to pursue a future water supply for the north central
Arkansas region. OMRPWA serves a population of about 22,000 in Newton, Searcy, and parts
of Boone, Marion, Johnson, and Pope Counties, see Figure 1.1. Current raw water sources
include shallow wells, deep wells, springs, or ground water purchased from neighboring water
systems.

The following is a list of OMRPWA members:

NEWTON COUNTY SEARCY COUNTY

City of Jasper SP&G Water Association

Mt. Sherman Water Association (St. Joe, Pindall & Gilbert)
Nail-Swain Water Association City of Marshall

East Newton County Water Association South Mountain Water Association
Mockingbird Hill Water Association SDM Water Association

Deer Community Water Association (Snowball, Dongola & Marsena)
Lurton-Pelsor Water Association Town of Leslie

Town of Western Grove Morning Star Water Association

Parthenon Water Association

BOONE COUNTY MEMBERS AT LARGE
Town of Valley Springs National Park Service
Town of Diamond City (Buffalo National River)

Town of Lead Hill
Lake Bull Shoals Estates

Several member water systems have elevated levels of radium and fluoride that exceed the
national primary drinking water standards. EPA has certified that many of the sources used by
members of OMRPWA are unsafe for human consumption and the Arkansas Department of
Health (ADH) has issued Administrative Orders to some members for continuing to supply
unsafe water (ESI 2009a). As a result, ADH has identified the need for an alternative supply for
these communities as their highest priority (ADH, 2009).

For more than 30 years the region has struggled to find clean and reliable sources of water. A
regional water supplier has worked without success to develop a water supply from the Buffalo
River watershed. The plan was under environmental review for about ten years where it
received permitting challenges and a legal challenge by the National Park Service because of the
designation of the Buffalo River as the nation’s first national river. Ultimately, progress on the
project was stopped because of the environmental hurdles.

Bull Shoals and Norfork Lakes remain as the only local clean, reliable, and readily available
sources of water for OMRPWA.
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Figure 1.1 Counties Needing a Long-Term Water Source

OMRPWA commissioned a preliminary engineering report (available at the Little Rock
District Corps of Engineers offices) to evaluate the demand for water and water supply
alternatives (ESI 2009a, 2009b). Twelve alternatives were evaluated that included
purchasing water from neighboring water systems, new supplies from U.S. Army Corps
of Engineers’ (USACE) reservoirs, and construction of new facilities to treat and convey
the supplies to member systems. This report concluded that a 6 MGD supply from Bull
Shoals Lake is the most cost-effective alternative and sufficient to meet the future
demands of the member water systems. Therefore, OMRPWA requested, in a letter dated
October 8, 2009, that the Corps reallocate storage sufficient to supply 6 million gallons
per day (MGD) from Bull Shoals Lake.

Marion County Regional Water District (MCRWD) - MCRWD is currently the only
water provider utilizing Bull Shoals Lake as a municipal water source. MCRWD has a
water supply allocation of 880 acre-feet (ac-ft) from Bull Shoals Lake intended to
provide a 1 MGD vyield (ESI 1982). Their demands have steadily increased since 1990
(ESI 2009a). In 2007 and 2008, MCRWD sold an average 0.89 MGD and 0.84 MGD
respectively. Peak summer usage is 1.2 MGD and their treatment plant capacity is 2.0
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MGD (ESI 2009b). In a letter dated, October 6, 2009, MCRWD requested that Little
Rock District reallocate storage sufficient to supply an additional 1 MGD (for a total
yield of 2 MGD) to allow for additional growth.

The following is a list of MCRWD members:

MARION COUNTY
City of Bull Shoals
City of Flippin

City of Summit

City of Yellville

MCRWD also serves rural Marion County and the cities of Bruno and Pyatt plan to
connect to the system. Because of MCRWD’s need for additional water, the additional 1
MGD request for MCRWD was included in this Reallocation Report to make a total
request for storage to yield 7 MGD.

Overall Water System Project verses Corps Action - In the fall of 2009, the United States
Department of Agriculture (USDA) secured $56 million in America Reinvestment and
Recovery Act (ARRA) funds to construct a water intake structure and treatment system
adjacent to Bull Shoals Lake. The ARRA funds must be obligated by September 2010;
therefore, OMRPWA must first have a signed water storage agreement executed with the
Corps for storage of the water by August 2010. OMRPWA'’s letter dated February 1,
2007, originally requested 12 MGD; however, since the report showed that 6 MGD
would be sufficient, OMRPWA resubmitted a letter on October 8, 2009, requesting the
Corps reallocate storage sufficient to supply 6 MGD.

This study evaluates whether reallocation of storage at Bull Shoals lake to provide 7
MGD vyield is in the Federal interest. If there is a Federal interest, the study will also
determine the pool to be reallocated.

The Corps reallocation action is to determine from which pool of Bull Shoals Lake to
reallocate storage to provide a total yield of 7 MGD. This reallocation request is a
precursor to the larger overall Ozark Mountain water system project. In addition to the
water supply agreement with the Corps, OMRPWA is constructing a water treatment
plant, intake structure, and distribution lines funded with USDA’s Rural Development
funds. With the addition of one filter and one pump, the capacity of this water treatment
facility is 6 MGD and it has a storage tank of 1,000,000 gallons. The water treatment
facility will be located adjacent to the south side of Bull Shoals Lake near Diamond City,
Arkansas.
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1.2 Authority for Reallocation to Municipal and Industrial (M&I) Water Supply

1.2.1  Water Supply Act of 1958, as Amended

General authority for the Corps to reallocate existing storage space at Corps reservoirs to
M&I water supply is contained in the Water Supply Act of 1958 (Title I11 of Public Law
85-500), as amended, 33 U.S.C. 390b. Reallocation of storage that would seriously affect
other project purposes, or that involve major structural or operational changes to the
project, require Congressional authorization. Reallocations not seriously affecting other
project purposes, and that do not involve major structural or operational changes, may be
approved by the Secretary or the Army. The Chief of Engineers has delegated authority
to approve reallocations consisting of the lesser of: a) 15 percent of total storage capacity
allocated to all authorized project purposes; or b) 50,000 ac-ft. Nevertheless, even such a
reallocation may require Secretarial approval due to other aspects of the proposal,
including reduced pricing for non-Federal cost of storage payments for low income
communities under Section 322 of the Water Resources Development Act of 1990. The
non-Federal interest requesting a reallocation must agree to pay 100 percent of the first
costs (investment costs) of the reallocation. Such payment may be amortized over a
period of up to thirty years, with interest as specified in the Water Supply Act, as
amended.

1.2.2 Public Law 88-140, Recognizing Permanent Rights to Storage

The non-Federal interest may acquire a permanent right to the use of storage under the
authority of Public Law 88-140 (October 16, 1963), 43 U.S.C. 390c.-f. Such right is
obtained by the non-Federal interest upon completion of payment of the first costs
(investment costs) of the reallocation, and may be utilized as long as the project is
operated by the Government. The non-Federal interest remains responsible for its
proportionate share of annual operation and maintenance costs, and of reconstruction,
rehabilitation, and replacement costs for project features, allocated to its water supply
storage. Such storage also remains subject to equitable reallocation among project
purposes due to sedimentation.

1.2.3 Section 322 of the Water Resources Development Act (WRDA) of 1990
Provision of reduced pricing of storage space for low income communities is contained in
Section 322 of WRDA 1990 (33 U.S.C. 2324). Section 322 defines the term “low
income community” as a community with a population of less 20,000 which is located in
a county with per capita income less than the per capita income of two-thirds of the
counties in the United States. If a low income community requests water supply storage
space in a Corps project, and such space is available or may be made available through
reallocation, the Secretary may provide such space to the community up to an amount
sufficient to yield 2,000,000 gallons per day at the following price.

The price shall be the greater of:

1) the updated construction cost of the project allocated to provide such amount
of water supply storage space or $100 per acre-foot of storage space,
whichever is less, or

2) the value of the benefits which are lost as a result of providing such water
supply storage space.
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20 PROJECT BACKGROUND

2.1  Project Authorization, Construction, and Operation History

White River System

The White River Lake System is made up of five multipurpose storage reservoirs
(Beaver, Table Rock, Bull Shoals, Norfork, and Greers Ferry Lakes) and also a small
flood control reservoir (Clearwater) on the Black River. System operation includes six
control points on the White River, four control points on the Black River and one control
point on the Little Red River. The White River Basin has changed dramatically over the
last 50 years and to accommodate the many changes, the regulating plan for the system
has been updated many times as well. Also due to these changes, the data recorded at
gage locations is not uniform. In order to represent a uniform condition in the basin for
the purposes of frequency and duration analyses, the White River System model was
developed using the USACE Southwestern Division Reservoir Regulation Simulation
Computer Model (SUPER) to simulate the operations of the many reservoirs in the basin
and produce a modified period of record for each control point.

In accordance with EC 1105-2-407, Planning Models Improvement Program: Model
Certification, it was necessary to consider whether the SUPER model required
certification as a planning model for the purpose of its use in the reallocation study. The
SWD Water Management and Reallocation Studies PCX lead reviewed the document
Protocols for Certification of Planning Models, dated July 2007, and determined that the
SUPER model meets the definition of an engineering model. “Models that represent
engineering systems such as models used to perform hydrologic and hydraulic analyses
are engineering models and not Planning Models”. Therefore, model certification for the
SUPER model was not required.

In the guidance presented in the Engineering and Construction Bulletin No. 2007-6,
“Model Certification Issues for Engineering Software in Planning Studies”, dated 10
April 2007, it required the Engineering Community of Practice to ensure that the
application and proper use of the software is documented in the Independent Technical
Review process. In March of 2010, Mr. Ron Bell, P.E. SWD, Chief, Water Management
and Infrastructure Branch, stated “The Southwestern Division Reservoir Regulation
Computer Model (commonly referred to as “SUPER?”) is an excellent reservoir system
simulation model which has been used in SWD for many years. It has proven to provide
very accurate results when compared to actual system operations. It is a well tested
model and should be considered acceptable for use. The PCX reviewed and
recommended approval for the use of the SUPER model in this study. The Southwestern
Division Water Management Branch and the USACE Hydropower Analysis Center have
approved the model for period of record hydrology simulations and hydropower
economic analyses in the region and it use was adequately reviewed in this study.
Application of the model to the economic analyses for flood damage reduction and
recreation benefits were appropriate to the scope and complexity of the study, and these
outputs were also adequately reviewed.
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The White River Basin Water Management Plan (1998 update) provides a comprehensive
system of water control regulation which encompasses the entire White River Basin,
incorporates all the basin projects and their many purposes, and provides seasonal flood
control and hydroelectric power releases based on the agricultural practices of the lower
basin and other land uses downstream of the projects. The plan also addresses the needs
of the downstream trout fishery by providing a mechanism to maintain cool water
temperatures based on monitored and forecasted ambient air temperatures. It also
provides a deviation procedure to respond to unforeseen and emergency conditions which
are not included in the plan or for which the plan is singularly inadequate. White River
Minimum Flows (WRMF), which reallocates flood control pool storage for maintaining
minimum flows in the White River, has been approved and is at the end of the
engineering and design phase. The management plan will be updated to include WRMF
when implemented. This project is described in detail in Section 2.4.2 of this report.

Bull Shoals Lake

The Bull Shoals Dam and Lake is one of the system of five Corps dams and lakes in the
White River Basin Project, which was authorized for flood control, hydroelectric power,
and other purposes, including recreation and fish/wildlife, by the Flood Control Act of 28
June 1938, as modified by the Flood Control Act of 1941. The Water Supply Act of
1958 provides general authorization for construction or reallocation of storage for water
supply uses at all Corps lakes, provided such construction or reallocation does not
seriously affect other authorized project purposes. The Chief of Engineers has delegated
authority to approve reallocations of up to 15 percent of total storage capacity, or 50,000
ac-ft, whichever is less. Section 304 of the Water Resources Development Act of 1996
included recreation and fish and wildlife mitigation as purposes of the five-lake system
White River Basin Project, to the extent that the additional purposes do not adversely
affect flood control, power generation, or other authorized purposes of the project. The
White River Minimum Flows (WRMF) Project to be implemented at Bull Shoals Lake is
authorized in Section 132(a) of the FY2006 Energy and Water Development
Appropriations Act (Public Law 109-103), which authorizes and directs the Secretary to
reallocate storage at Bull Shoals and Norfork Lakes to provide minimum flows necessary
to sustain tail water trout fisheries. This legislation also repealed previous WRMF
authorizations in WRDA 1999 and WRDA 2000. In summary, Bull Shoals Lake has
authorized purposes of flood control, hydroelectric power, and authorized uses of
recreation, fish and wildlife mitigation, water supply and minimum flows.

Dam construction was started in 1947 and completed in 1951. The powerhouse and
switchyard were completed in 1952. Bull Shoals Lake ‘construction’ was considered
complete with the installation in December 1963 of the final two generating units for a
total eight turbines at a cost of about $86 million
(www.swl.usace.mil/parks/bullshoals/damandlake.html). Recreation began in 1948 with
the stocking of rainbow trout in the tailwater. A small water supply reallocation was
implemented in 1988 for the MCRWD.
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2.2  Project Location, Purpose and Outputs

Bull Shoals Dam is on the White River approximately seven miles northwest of
Mountain Home, Arkansas. The lake extends into southern Missouri including Taney
and Ozark Counties. The lake is one of five multiple-purpose projects constructed in the
upper White River Basin for the primary purposes of flood control and power generation.
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Figure 2.1 Bull Shoals Lake and Surrounding Area

Bull Shoals Dam and Lake are operated and maintained by the USACE, Little Rock
District. Bulls Shoals Lake and its tailwater provide important trout habitat within the
five White River Lakes System of the Ozark Mountains in north central Arkansas.

Current project outputs for Bull Shoals Lake through Fiscal Year (FY) 2008 (USACE
2009) include:

e $190 million estimated for cumulative flood damages prevented;

e 3 million visitors annually for recreational use of the lake and land resources
(www.swl.usace.mil/parks/bullshoals/damandlake.html);

e 753,700 megawatt-hours for annual hydroelectric power generation; and
e (.85 MGD average daily demand and 1.2 MGD peak summer daily demand for
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water supply by MCRWD (ESI 2009b).
2.3 Project Data

The main dam has a maximum height above the river bed of 258 feet and extends
approximately 2,256 feet in length. The Bull Shoals Dam supports 17 spillway crest
gates and is the fifth largest concrete dam in the United States. Bull Shoals Lake
encompasses 45,440 surface acres and a shoreline of 740 miles at the top of the design
conservation pool (654 feet). The lake’s upstream drainage basin is 6,036 square miles.
The existing project storage allocations will change with implementation of WRMF.

The WRMF Project Report and the Record of Decision were approved by the Assistant
Secretary of the Army (Civil Works) in January 2009. Alternative BS-3, the
recommended plan specific to Bull Shoals Lake, was authorized by the 2006 Energy and
Water Development Appropriations Act Section 132(a). Alternative BS-3 will reallocate
five feet of flood control storage, totaling 233,000 ac-ft for a target minimum flow release
of 800 cfs. The top of the conservation pool will be raised five feet from elevation 654 to
659 ft. In anticipation of this change, the storage capacity in the lake will be 2.127
million ac-ft of flood control storage, 1.236 million ac-ft of conservation storage, and
2.045 million ac-ft of inactive storage, for a total storage of 5.408 million ac-ft. The
project is currently in engineering and design phase and is expected to be implemented,
so the base condition and without project condition assumes the WRMF reallocation is in
place, however, reallocation of storage for WRMF will occur after the OMRPWA and
MCRWD reallocation.

Table 2.1 summarizes the physical features of Bull Shoals Lake with the proposed
alternative BS-3 implemented. Figure 2.2 is a schematic of Bull Shoals dam and lake
with pool elevations and volumes.
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Table 2.1 Bull Shoals Lake Physical Features (After Reallocation for White River Minimum Flows)

Storage | Equivalent
Area | Volume | Runoff (2)
Feature Elevation(1) | (acres) | (ac-ft) (inches)
Top of dam (3) 708
Design pool 703 79,730 | 6,013,000 18.7
Top of flood control pool 695 71,240 | 5,408,000 16.8
Spillway crest (17 tainter gates 40° wide by 28’ high) 667 52,510 | 3,682,500 114
Top of conservation pool (4) 659 48,005 | 3,281,000 10.2
Top of conservation pool (5) 654 45,440 | 3,048,000 9.5
Top of inactive pool 628.5 33,795 | 2,045,000 6.4
Probable maximum drawdown 588 20,260 964,400 3.0
Sluice invert (16 sluices 4’ wide by 9’ high) 477.06 829 8,380 -
Streambed 450 0 0
Usable storage
Flood control storage 695-659 2,127,000
Conservation storage 659-628.5 1,236,000
Inactive storage (hydropower, rec. fish/wildlife, sediment) | 628.5-588 1,080,600
Inactive storage - below el 588 588-450 964,400
(1) Feet, mean sea level (msl)
(2) 6036 square miles of drainage area upstream of dam
(3) Top of dam has a 3-foot concrete parapet
(4) White River Minimum Flow Reallocation (Alt. BS-3)
(5) Current operation

The base condition is with the WRMF authorized reallocation from the flood pool, which
will raise the elevation from 654.00 ft to elevation 659.0 ft. This reduces the flood pool

storage by 233,000 ac-ft. Thus the flood pool will have 2,127,000 ac-ft of storage for
flood reduction purposes between elevation 659.00 ft and 695.00 ft. The conservation

pool was increased by the 233,000 ac-ft for a total of 1,236,000 ac-ft between elevation

628.50 ft and 659.00 ft to provide storage for WRMF, water supply and hydroelectric

power. The inactive pool has storage of 2,045,000 ac-ft between elevation 628.50 ft and

450.00 ft. The elevation of the lowest invert (sluice) is 477.06 ft, leaving a "dead"

storage of about 8,380 ac-ft. The inactive pool provides storage for additional head for

hydroelectric power, recreation and fish habitat, and sediment. Also, this storage is

available for emergency uses during drought conditions that include hydroelectric power

operations and M&I water supply. The maximum probable drawdown is elevation

588.00 ft which has been estimated as the lowest elevation that the turbines could operate

in a safe mode. The storage remaining below 588.00 ft is 964,400 ac-ft.
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The reservoir system is operated to maintain a balance in the remaining portion of the
seasonally defined flood control storage space. Downstream river flow criteria have been
established at downstream control points to achieve project benefits. The regulating
discharge criteria are supplied for all stream control points (including reservoir outflow
controls) as a seasonal function of a system state parameter. Runoff forecast and these
criteria are used by a system model which iteratively computes reservoir discharges
which balances the remaining reservoir storage without exceeding downstream control
point criteria. Consequently, the reallocation of storage at Bull Shoals Lake for increased
water supply demands also has impacts at Norfork Lake.

2.4 Previous Water Storage Projects
2.4.1 Marion County Regional Water District Water Supply Agreement

MCRWD was reallocated storage for 880 ac-ft, intended to yield 1 MGD. As part of this
study, the volume required to yield 1 MGD will be updated based on the current
reallocation request and the reallocation for the WRMF Project, which reallocated storage
from the flood control pool. When reallocation of storage from the flood control pool
would impact existing water supply users and hydropower users, Dependable Yield
Mitigation Storage (DY MS) to compensate the existing water supply users must be
considered in the analysis (ER-1105-2-100).

Dependable (Firm) yield is based on the available inflow, the available storage, and the
critical low flow period at a specific location in the watershed, i.e., Bull Shoals Lake.
Increasing the conservation storage increases yield but reduces the dependable yield of
the users because the dependable yield per unit of storage is reduced. This occurs
because inflow into the lake remains the same. Since more users are sharing the same
inflow, the yield per unit of storage decreases even though the total yield of the project
increases. Therefore to compensate the existing water supply users the new user would
contract for their needed storage plus the additional storage to maintain the existing
users’ dependable yield. This additional storage required to keep existing users whole is
termed DYMS.

The Base condition (No Action), Alternative 1, has the existing user, MCRWD, being
made whole because of WRMF. Although OMRPWA/MCRWD will contract for storage
prior to WRMF, they will not make the existing Marion County yield whole, but only
provide DYMS under the assumption that Marion County is already whole at 1 MGD.
The reallocation analysis for OMRPWA/MCRWD is for Ozark Mountain to provide
DYMS for existing Marion County supply, then Marion County to provide DYMS for
Ozark Mountain and existing Marion County supply.

2.4.2  White River Minimum Flows Project

Section 132(a) of the FY2006 Energy and Water Development Appropriations Act
(EWDAA, Public Law 109-103) authorized implementation of plans BS-3 at Bull Shoals
and NF-7 at Norfork Lakes in the White River basin to provide minimum flow releases to
enhancements that provide national benefit and shall be a Federal expense in accordance
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with section 906 (e) of 1986, of WRDA as described in the WRMF Report, Arkansas and
Missouri dated July 2004. Also, Section 132 repealed Section 374 of the WRDA 1999
and Section 304 of WRDA 2000, rescinding authorization to reallocate storage at Table
Rock Lake, Greers Ferry Lake, and Beaver Lake for minimum flows. The repeal does not
eliminate further consideration of alternative plans. WRMF is at the end of the

engineering and design phase and has been fully funded by Construction General and
ARRA funds.
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3.0 PLANFORMULATION

This section documents the urgency and need for water, the preliminary screening of
reallocation alternatives, and the final reallocation alternatives to evaluate in detail. The
evaluation of alternatives was guided by USACE’s Environmental Operating Principles
(EOP) and compliance with the Campaign Plan. An assessment of how those
Administration goals were applied is presented in Sections 6.3.1 and 6.3.2.

During plan formulation, the goal is to identify and perform an initial evaluation of
preliminary alternatives for water supply. Consideration of all reasonable alternatives is
required under the Economic and Environmental Principles for Water and Related Land
Resources Implementation Studies. The National Environmental Policy Act (NEPA)
requires Federal agencies to incorporate environmental considerations in their planning
and decision-making process. The Planning Guidance Notebook, Engineering
Regulation (ER 1105-2-100), Appendix E and Appendix H, require the formulation and
evaluation of a full range of reasonable alternative plans. Alternatives are formulated to
take into account the overall problems, needs, and opportunities afforded by the proposed
action. Those alternatives are assessed consistent with the national objective of
contributing to National Economic Development (NED) and protecting the Nation’s
Environment, and consistent with Federal laws and regulations. The NED objective for
water supply is to provide the most cost-effective water supply source to meet the
region’s future Municipal and Industrial requirements when considering economic,
social, and environmental impacts of the potential reallocation.

3.1  Urgency and Need for Water

Current water sources include shallow wells, deep wells, or springs. The majority of the
member water systems struggle to meet customer demands from their existing sources.

In addition, the ADH has stated the well water has excessive and dangerous levels of
radium, fluoride, and hydrogen sulfide, and they have declared the need for an alternative
water supply for these communities as their top priority. The Environmental Protection
Agency has certified that many of these water sources are not safe for human
consumption.

In October 2009, it was announced OMRPWA will receive $56 million in grant and loan
funding from the USDA through the ARRA Act of 2009. These funds will be used for
constructing an intake structure and treatment plant adjacent to Bull Shoals Lake, 115
miles of transmission lines, and booster pumping stations to transport the water across the
rugged terrain in the Ozarks. However, these funds must be obligated by September
2010; therefore, OMRPWA must first have a water supply storage agreement executed
with USACE by August 2010.

Short Term Interim Action (Critical Needs Phase) verses Long Term Solution — The short
term interim action, the Critical Needs Phase, already funded by USDA, Rural Utilities
Service, will provide safe water to some Ozark Mountain customers until the long-term
new overall water system is constructed. The Critical Needs Phase includes a pipeline
between the city of Marshall and the water systems under Administrative Orders from the
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Arkansas Department of Health to not consume water (these are Mt. Sherman Water
Association, South Mountain Water Association, Snowball, Dongola & Marsena Water
Association, and Morning Star Water Association). This pipeline will allow clean water
from Marshall to be blended with contaminated water to reduce the overall contaminant
levels. While the blended water is a short-term solution, Marshall can not sustain the
flow to these water systems during dry periods. These pipelines are being put into place
now and their costs are included in the without project conditions. The without project
condition would be the Critical Needs facilities in place for a few of the OMRPWA
customers and no new water system and continued health and safety risks associated with
contaminated water for the majority of OMRPWA'’s customers.

If the reallocation does not take place, a safe water supply system will still be needed. As
discussed in Section 4.2, the next most likely alternative is reallocation of storage in
Norfolk Lake and the construction of the associated intake, water treatment plant,
pipelines, pumping stations and storage tanks.

This water supply reallocation report is an element of a larger overall Ozark Mountain
water system project. The water supply agreement between USACE and OMRPWA will
be combined with the construction of a water treatment plant, intake structure, and
distribution lines adjacent to Bull Shoals Lake and funded with USDA’s Rural
Development funds to complete the overall water system project.

3.2 Preliminary Reallocation Alternatives for OMRPWA

The preliminary screening of alternatives for a long term source of water supply for this
region includes the following; groundwater wells, treating groundwater, existing surface
reservoirs, construction of new surface water reservoirs, purchasing treated water from
one or more wholesale water providers, and consideration of conservation methods as a
nonstructural measure.

3.2.1  Groundwater Wells

As a result of large scale groundwater withdrawals primarily for rice farming,
groundwater levels in the state are declining. Declining aquifer water levels create a
multitude of problems. Because of the excessive withdrawals of groundwater, the
dependable yield has been approached or exceeded in the alluvial and Sparta aquifers.
The Arkansas Natural Resources Commission has declared these aquifers at “critical
groundwater levels” due to the dependable yield concerns relating to poor water quality
and to saline intrusions consistent with declining groundwater levels.

The members of OMRPWA currently depend on wells with poor water quality drilled
twenty to fifty years ago to access a groundwater supply. Deep wells in this region have
excess amounts of naturally occurring radium 226, radium 228, fluoride, uranium, radon,
and hydrogen sulfide. For the past three years, this area has remained the ADH’s top
priority due to the serious health risks associated with these contaminants in the drinking
water (ADH, 2009). Similar conditions occur in Southern Missouri where radionuclides
are present in both shallow and deep aquifers, (Petersen, 1999).
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Due to these issues with both limited quantity and poor quality, utilizing groundwater
sources were not considered any further.

3.22 Treating Groundwater

In 2003, the South Mountain Water Association and the Snowball, Dongola & Marsena
Water Association retained Engineering Services, Inc. to evaluate solutions to the high
levels of radium and fluoride found in the existing water supply. Several treatment
options were considered. Treatment for radium would create residuals that would be
classified as a hazardous waste which can not be disposed in Arkansas landfills.
Handling the concentrated residuals would be expensive, dangerous, and pose a
significant environmental threat to the Buffalo National River Watershed. Due to these
issues, groundwater treatment facilities were not considered any further.

3.2.3 Existing Surface Reservoirs

Beaver Lake is the most upstream impoundment on the White River watershed.
Reallocation from Beaver Lake not only impacts the flood damages prevented and
hydroelectric power generation at Beaver Lake, but also Table Rock Lake and Bull
Shoals Lake. Given the greater distance to Beaver Lake than to Bull Shoals, and the
greater impacts to other authorized purposes, reallocating from Beaver Lake was not
considered any further.

Table Rock Lake is the next impoundment downstream from Beaver Lake. Reallocation
from Table Rock Lake would impact flood damages prevented and hydroelectric power
generation at Bull Shoals Lake. Given the slightly greater distance to Table Rock Lake

than to Bull Shoals, and the greater impact to the other authorized purposes, reallocating
from Table Rock Lake was not considered any further.

Greers Ferry Lake is another impoundment in the White River watershed. The distance
from the OMRPWA area to Greers Ferry Lake is somewhat comparable to the distance
from Bull Shoals; however, Greers Ferry has design complications. Water from Bull
Shoals would be gravity fed to an area with existing water infrastructure, while water
from Greers Ferry Lake would have to be pumped uphill through new infrastructure.
Water quality from Greers Ferry Lake is good. Cost estimates to construct a new water
treatment plant at Greers Ferry and pump the water to OMRPWA and MCRWD
customers were estimated at $7,299,281 annually of which $60,000 is the water cost.
The details of these costs are shown in Tables 4.14 and 4.15 in Section 4.

Norfork Lake has ample capacity for water supply; however, the location of the lake with
respect to the OMRPWA members is a long distance and the rugged terrain between
Norfork Lake and the OMRPWA members makes this water source very expensive.
Only one other utility utilizes Norfork Lake as a water source. The city of Mountain
Home has been allocated approximately 10,000 ac-ft from Norfork Lake for municipal
water supply. Water quality from Norfork Lake is good. Cost estimates to construct a
new water treatment plant at Norfork Lake and pump the water to OMRPWA and
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MCRWD customers were estimated at $5,758,341 annually of which $166,600 is the
water cost. The details of these costs are shown in Tables 4.14 and 4.15 in Section 4. Of
the existing surface reservoir alternatives, Greers Ferry and Norfork Lake are the only
viable alternatives.

Bull Shoals Lake’s water quality is excellent resulting in minimal chemical additions
being required to achieve full scale water treatment. Only one water provider utilizes
Bull Shoals Lake as a municipal water source. Currently, MCRWD has contracted for
880 ac-ft of storage from the conservation pool. Bull Shoals Lake’s overall storage
capacity is approximately 5,408,000 ac-ft. Therefore, due to the high quality of water
and the large overall storage capacity of Bull Shoals Lake, this lake was carried forward
in the final reallocation alternatives to be evaluated in detail.

3.2.4 Development of New Surface Reservoirs

Searcy County worked from 1989 until 2003 to develop a long-term surface water supply
for the residents of Searcy County. The Searcy County Regional Water District was
formed in order to develop a regional water supply and provide treated water to the
residents of Searcy County. They retained a consulting engineer, prepared a preliminary
engineering report, made application for state and federal funding, and began work on the
environmental phase of the project. Since the selected watershed was on a tributary of
the Buffalo National River, extensive environmental studies were required to determine
the long-term effect of the watershed on the Buffalo National River. On March 1, 1972,
the United States Congress established the Buffalo National River as America’s first
national river. After 10 years of environmental review, legal challenges, permitting
challenges, debate and discussion, the National Park Service and USACE stopped
progress on the project. Meanwhile, families within the Buffalo River drainage basin
continue to drink water contaminated with radium, fluoride, uranium, and radon. Since
2004, Searcy County has fully backed the efforts of the OMRPWA in developing a water
source to serve the region.

In summary, development of a reservoir large enough to supply the region is severely
hindered by the proximity of the Buffalo National River. Therefore, this alternative was
not evaluated any further.

3.2.5 Purchase Water from One or More Wholesale Water Providers

Purchase of water from several wholesale water providers to deliver to OMRPWA was
evaluated: purchase water from Carroll-Boone Regional Water District, purchase water
from the city of Clarksville, purchase water from the city of Russellville, and purchase
water from MCRWD. Given that Carroll-Boone Regional Water District is currently
requesting reallocation of storage from Beaver Lake, Carroll-Boone Regional Water
District does not have surplus water to sell, and was not evaluated any further. Given that
MCRWD is currently requesting reallocation of storage within this report, MCRWD does
not have surplus water to sell and was not evaluated any further.
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The remaining wholesale water providers are the city of Clarksville and the city of
Russellville. According to discussions with the city of Russellville, the city does not
have surplus water to sell. According to the Clarksville Light & Water Plant Engineer,
the current capacity of the water treatment plant is 15 MGD, and the plant has the ability
to sell 7 to 8 MGD. Costs for this alternative are estimated at $8.7 million, of which $4.4
million is the water cost. The details of these costs are shown in Tables 4.14 and 4.15 in
Section 4.

Of the wholesale water alternatives, the purchase of water from Clarksville is the only
viable alternative.

3.2.6  Non-Structural Solutions — Conservation

The non-structural alternative is to conserve water to reduce the need for additional
sources of water supply. However, water conservation is not a reasonable solution to the
continued health risks associated with a contaminated water supply. Furthermore, the
current per capita water usage is 79% that of the state of Arkansas (Section 4.1.3 contains
per capita water usage humbers) and strenuous conservation measures are currently
practiced and further conservation measures would not significantly reduce OMRPWA’s
water needs. Therefore, this measure was screened from further consideration.

3.3  Preliminary Reallocation Alternatives for MCRWD
3.3.1 Structural Solutions

An Environment Assessment for MCRWD, prepared by Engineering Services, Inc., dated
May 1982 (ESI, 1982), evaluated the following alternatives for MCRWD: Bull Shoals
Lake, Mountain Home Water System, and Harrison Water System.

The source of water for the Mountain Home Water System is Norfolk Lake. This
alternative involves purchasing treated water and construction of transmission lines,
water storage tanks, and a booster pumping station to convey the water to the MCRWD
service area. An economic analysis found that connection to the Mountain Home Water
System would cost more to construct and operate than the proposed system at Bull Shoals
Lake (ESI, 1982).

The Harrison Water System alternative includes purchasing treated water from the City
of Harrison and constructing transmission lines, a 1,000,000 storage tank and a booster
pumping station to convey water to the MCRWD service area. An economic analysis
found that this option was not as cost-effective as developing a supply from Bull Shoals
Lake (ESI, 1982).

Because the two viable alternatives for water supply were not cost effective compared to
developing a supply from Bull Shoals Lake, MCRWD signed a water supply agreement
on April 1988 to withdraw 880 ac-ft of storage from the conservation pool of Bull Shoals
Lake. Currently, MCRWD has a water treatment facility at the town of Bull Shoals,
Arkansas, with a maximum capacity of 4 MGD.

Bull Shoals Lake
Water Supply Storage Reallocation Report
3-5



Given that Mountain Home Water System is currently requesting reallocation of storage
from Norfork Lake, Mountain Home Water System does not have sufficient water to sell,
and it was not evaluated any further. Without another contract with USACE for
additional storage in Bull Shoals Lake, MCRWD would likely try to request reallocated
storage from Norfork Lake.

3.3.2 Non-Structural Solutions

The non-structural alternative is to conserve water to reduce the need for additional
sources of water supply. Water conservation can include altering the demand for water by
water rationing and pricing methods. MCRWD users have a per capita daily usage rate at
half the state’s average water usage, and they have below average system leakage (a
range of 5% to 9% compared to a national average of 10% to 12%). While water
conservation could improve over time with gradual replacement of older plumbing
fixtures, the quantity of water gained through conservation is judged to be insignificant.
Therefore, this alternative was not evaluated any further.

3.4 Final Reallocation Alternatives for OMRPWA and MCRWD to Evaluate in
Detail

Based on the preceding analysis, purchasing water supply storage from Bull Shoals Lake
and constructing a water treatment plant adjacent to the lake is the most cost effective
alternative for OMRPWA.. Figure 3.1 shows a general layout of their proposed water
treatment facilities.

Since MCRWD is already purchasing 880 ac-ft from Bull Shoals Lake, purchasing an
additional 1,698 ac-ft from Bull Shoals Lake is the most cost effective alternative for
MCRWD.

Cost estimates supporting the selection of reallocating storage from Bull Shoals Lake for
both OMRPWA and MCRWD are provided in Sections 4.2.1 and 4.2.2.
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Figure 3.1 General Layout Map for Proposed OMRPWA Facilities on Bull Shoals Lake

The final alternatives for reallocating storage from Bull Shoals Lake that will be
evaluated in detail include the following:

Alternative #1, No action alternative

Alternative #2, Reallocation from the conservation pool
Alternative #3, Reallocation from the flood control pool
Alternative #4, Reallocation from the inactive pool

All of these alternatives assume that WRMF will be implemented after the water supply
reallocation for OMRPWA and MCRWD.

To evaluate reallocating 6 MGD for OMRPWA and 1 MGD for MCRWA at Bull Shoals
Lake, alternatives were analyzed using the SUPER program for conservation, flood

control

, and inactive storage reallocation.

Brief descriptions of the alternatives that were evaluated using the SUPER hydraulic and
economic output data for Bull Shoals Lake are as follows:
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Alternative 1 - No Action. The existing condition represents the current 1,698.077 ac-ft
of water supply storage within the conservation pool. The top of pool is at elevation
659.0 feet. The seasonal pool plan is also part of this condition that raises the top of
conservation pool, with White River Minimum Flows implemented, to elevation 662.0
feet from 15 May to 15 June and then to 661 feet from 15 July to 30 September.

Alternative 2 - Reallocation from the conservation pool. This alternative would
reallocate an additional 11,886.541 ac-ft of storage from the conservation pool for water
supply. The total water supply storage would be 13,584.617 ac-ft including the current
allocation. The top of pool elevation, with White River Minimum Flows implemented,
would be at elevation 659.0 feet, with seasonal pool raises.

Alternative 3 - Reallocation from the flood control pool. This alternative would
reallocate 11,948.151 ac-ft from flood control pool for water supply. The top of
conservation pool, with WRMF implemented, would be raised to elevation 659.25 with
seasonal pool raises. The total water supply storage would be 13,646.229 ac-ft including
the current allocation. Dependable yield mitigation storage is included (13.221 ac-ft) to
keep existing water supply users’ yield whole to compensate for the reduction in the
dependable yield which occurs when the conservation pool is expanded.

Alternative 4 - Reallocation from the inactive pool. This alternative would reallocate
11,943.284 ac-ft from the inactive pool for water supply. The top of conservation pool,
with White River Minimum Flows implemented, would remain at 659.0 feet with
seasonal pool raises and the bottom of conservation pool would be lowered to 628.14
feet. The total water supply storage would be 13,641.361 ac-ft including the current
allocation. Dependable yield mitigation storage is included (12.975 ac-ft) to keep existing
water supply users’ yield whole to compensate for the reduction in the dependable yield
which occurs when the conservation pool is expanded.

The alternatives are summarized in Table 3.1.
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Table 3.1 Storage Reallocation Alternatives

Alternative Water Supply Total Water Supply | Seasonal | Top of
Storage — this Storage (ac-ft)* Pool Plan | Conservation
action (ac-ft) Pool Elevation

(feet)

Alternative #1 — | No Reallocation 1,698.077 Yes 659.0

No Action

Alternative #2 — | 11,886.541 from 13,584.617 Yes 659.0

Reallocate from Conservation Pool

conservation

Alternative #3 — | 11,934.930 from 13,646.229 Yes 659.25

Reallocate from Flood Pool

flood control 13.221 for DYMS

Alternative #4 — | 11,930.309 from 13,641.361 Yes 659.0 **

Reallocate from
inactive

Inactive Pool
12.975 for DYMS

*This action plus contracted storage of 880 ac-ft and White River Minimum Flows
dependable yield mitigation storage of 818 ac-ft.
** Bottom of Conservation Pool lowered to elevation 628.14 feet.
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40 ECONOMIC ANALYSIS

4.1  Water Supply and Demand Analysis

4.1.1 Existing Condition

The members of ORMPWA currently depend on wells with poor water quality. Some of
the wells in this region have excess amounts of radium 226, radium 228, fluoride,
uranium, radon, hydrogen sulfide, and other undesirable naturally occurring substances
which are difficult to treat. State and federal water quality regulators have declared many
of these water sources unsafe for consumption. The ADH has placed many of the water
systems under Administrative Order for continuing to provide unsafe water supplies.
Members that do not have contamination issues have source quantity issues. Water
shortages are realized most summers, even when “water conservation” orders are
implemented. The ADH has issued an Administrative Order Warning to the city of
Marshall for not having enough water to serve its customers. As a result of low yields,
the cities of Marshall and Jasper cannot extend service to hundreds of households. The
families in the region haul water or drink water from shallow contaminated wells. Table
4.1 shows the members of ORMPWA, and the source quality and quantity for each of the
member systems.

As shown in an Environmental Assessment Report for MCRWD (ESI 1982), the
groundwater concerns in Marion County mirror those of neighboring Newton, Boone,
and Carroll counties: low yield problems and possibility of contamination.
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Table 4.1 Ozark Mountain Regional Public Water Authority Water Quality and Quantity Data

2008 Quantity
County Population Source Quality Issues Issues
Newton
City of Jasper 1,530 * Yes
Mt Sherman 775 Radium Yes
Nail-Swain 1,975 None Yes
East Newton County 1,650 Radium, Hydrogen Sulfide No
Mockingbird Hill 800 Hydrogen Sulfide, Iron No
Deer 900 * Yes
Lurton-Pelsor 300 Iron Yes
Western Grove 1,070 Radium, Iron Yes
Parthenon 400 * Yes
Subtotal 9,400
Searcy
SPG 1,400 Flouride No
Marshall 2,400 None Yes
South Mountain 700 Radium Yes
SDM 400 Radium, Flouride Yes
Leslie 800 Radium Yes
Morning Star 1,375 Flouride Yes
Subtotal 7,075
Boone
Valley Springs 3,750 Radium, Iron Yes
Diamond City 700 Radium No
Lead Hill 515 Radium No
Lake Bull Shoals
Estates 60 None No
Subtotal 5,025
* Violates the Surface Water Treatment Rule of the National Primary Drinking Water Regulations
Source: Preliminary Engineering Report Amendment 1 (August 2009), Engineering Services Inc.

The Preliminary Engineering Report (ESI 2009b), provided a table of average daily and
peak daily water usage for 2004 and 2008 for OMRPWA (as shown in Table 4.2), and
provided a table of water sold by MCRWD for 1990 to 2008 (as shown in Table 4.3).
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Table 4.2 Ozark Mountain Regional Public Water Authority Daily Water Use

2004 2008
Average Average
Daily Usage Peak Daily Daily Usage Peak Daily
Water System (gallons) Usage (gallons) (gallons) Usage (gallons)
Newton County
City of Jasper 163,000 281,000 105,740 210,000
Mt Sherman 42,000 78,000 55,000 78,000
Nail-Swain 30,000 88,000 25,000 110,000
East Newton County 110,000 150,000 141,377 180,000
Mockingbird Hill 58,000 105,000 48,000 90,000
Deer 25,000 94,000 42,000 94,000
Lurton-Pelsor 30,000 90,000 14,791 85,000
Western Grove 70,000 85,000 56,151 97,000
Parthenon 22,000 66,000 27,000 65,000
Searcy County
SPG 106,000 261,000 176,300 261,000
Marshall 337,000 533,000 305,000 450,000
South Mountain 29,000 130,000 51,000 100,000
SDM 30,000 75,000 29,500 75,000
Leslie 70,000 108,000 70,000 108,000
Morning Star 106,000 219,000 105,000 219,000
Boone County
Valley Springs 264,000 471,000 274,000 448,000
Diamond City 65,000 230,000 70,230 230,000
Lead Hill 40,000 75,000 56,038 75,000
Lake Bull Shoals Estates 6,400 27,000 2,775 27,000
Members at Large
Buffalo National River (Park
Service) 10,000 30,000 10,000 30,000
TOTAL 1,613,400 3,196,000 1,664,902 3,032,000

Source: Table 4.5(A), Preliminary Engineering Report Amendment 1 (August 2009), Engineering Services

Inc.
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4.1.2

Table 4.3 Marion County Regional Water District Water Sold

Water Sold to Member Entities

Year (Millions Gallons)*
1990 188.59
1991 110.07
1992 117.30
1993 233.61
1994 250.11
1995 267.24
1996 277.12
1997 266.86
1998 280.55
1999 285.10
2000 284.47
2001 278.56
2002 274.93
2003 271.75
2004 272.67
2005 284.90
2006 298.87
2007 323.37
2008 309.13

* Preliminary Engineering Report Amendment 1, August
2009; Engineering Services Inc.

Population Growth

Estimates of future water use are the product of the projected number of customers and a
projected value of water use per customer. Table 4.4 shows the population from 1970 to

2060, for counties in which ORMPWA operates. Table 4.5 shows the population from
1970 to 2060 for Marion County.

Table 4.4 Ozark Mountain Regional Public Water Authority Projected Population in Member

Counties
Annual Annual
Growth Growth
1970- 2000-
County | 1970 1980 1990 2000 2000 2010* | 2020* | 2030* | 2040* | 2050* | 2060* 2060
Newton | 5,859 | 7,745 | 7,685 | 8,639 1.30% | 8,400 | 8,674 | 8,973 | 9,257 | 9,547 | 9,837 0.17%
Searcy | 7,790 | 8,825 | 7,819 | 8,276 0.20% | 8,046 | 7,781 | 7,535 | 7,281 | 7,030 | 6,779 -0.32%
Boone 19,110 | 26,119 | 28,360 | 36,041 | 2.13% | 38,070 | 42,228 | 46,394 | 50,570 | 54,740 | 58,910 | 0.85%
TOTAL | 32,759 | 42,689 | 43,864 | 52,956 | 1.61% | 54,516 | 58,683 | 62,902 | 67,108 | 71,317 | 75,526 | 0.59%

Population projection for 2010-2030 provided by Center for Business and Economic Research, University of Arkansas. Growth
rate extrapolated to 2060 by Little Rock District.
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Table 4.5 Marion County Regional Water District Projected Population in Marion County

Annual Annual
Growth Growth
1970- 2000-
County 1970 1980 1990 2000 2000 2010* | 2020* | 2030* | 2040* | 2050* | 2060* 2060
Marion 7,105 | 11,352 | 12,039 | 16,173 | 2.80% 18,283 | 20,600 | 23,071 | 25,444 | 27,842 | 30,240 | 1.14%

Population projection for 2010-2030 provided by Center for Business and Economic Research, University of Arkansas. Growth rate
extrapolated to 2060 by Little Rock District.

The rate of population growth for the populations of Newton, Searcy, and Boone counties
averaged 1.6% annually between 1970 and 2000. The rate of population growth, as
estimated by the Center for Business and Economic Research at the University of
Arkansas, for 2000 to 2060 averages 0.59% annually. The rate of population growth for
Marion County averaged 2.8% annually between 1970 and 2000. The rate of growth for
2000 to 2060 averages 1.14% annually. As the OMRPWA member towns have grown,
the members have not been able to extend water service to new customers. Currently,
there are unfulfilled extension requests for Mt. Sherman, Nail-Swain, East Newton
County, Deer, Western Grove, SPG, Marshall, and South Mountain. The ADH will not
allow these extensions until an adequate water source is available. The lack of safe, clean
water is a burden to the residents of these counties, and is a detriment to growth.

4.1.3 Water Usage

According to data in the Preliminary Engineering Report Amendment 1 (ESI 2009b), the
per capita usage of water for the members of OMRPWA averages 77.44 gallons per day
(gpd), excluding the Buffalo River National Park Service. Per capita usage calculated
from the data in Table 4.2 shows higher-than-average per capita usage for the city of
Marshall and the SPG Water Association (more than one standard deviation above the
mean). Table 4.6 provides the average per capita usage information, corrected with
available data for Marshall and Leslie (which purchases water from Marshall). Data
representing water use by sector was not available for many of the members of
OMRPWA. The average per capita daily usage for OMRPWA members is 78.0 gpd.

Currently, many people in Newton, Searcy, and Boone counties are very conservative
with household water usage. As shown in Table 4.6, many communities have average
per capita use of less than 70 gpd. According to “Estimated Water Use of Water in the
United States in 2005,” USGS states that the average per capita use for Arkansas is 89
gpd for self-supplied water and 99 gpd for public-supplied water. As the members of
OMRPWA obtain clean, safe and reliable water, their per capita usage is expected to rise
from 78 gpd to 90 gpd (a 15% increase). A 15% increase in usage was used as a
conservative estimate of increased usage, rather than using the state USGS average per
capita use of 99 gpd for public-supplied water.
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Table 4.6 Ozark Mountain Regional Public Water Authority Daily Water Use

Per Capita
Average Daily Usage
Water System Usage (gallons)* Users* (gallons)
Newton County
City of Jasper 105,740 1,530 70
Mt Sherman 55,000 775 70
Nail-Swain*** 25,000 1,975 10
East Newton County 141,377 1,650 90
Mockingbird Hill 48,000 800 60
Deer 42,000 900 50
Lurton-Pelsor 14,791 300 50
Western Grove 56,151 1,070 50
Parthenon 27,000 400 70
Searcy County
SPG 176,300 1,400 130
Marshall** 178,500 2,400 70
South Mountain 51,000 700 70
SDM 29,500 400 70
Leslie** 84,500 800 110
Morning Star 105,000 1,375 80
Boone County
Valley Springs 274,000 3,750 70
Diamond City 70,230 700 100
Lead Hill 56,038 515 110
Lake Bull Shoals Estates 2,775 60 50
SUBTOTAL***
1,517,902 19,5625

Average Per Capita Daily Usage (gallons)*** 78.0
*Tables 4.4(A) and 4.5(A) Preliminary Engineering Report Amendment 1 (August 2009); Engineering Services Inc.
**Based on City of Marshall data for 2006: Replacing ESI estimate of 305,000 with 178,500 for Marshall. Replacing ESI
estimate of 70,000 with 84,500 for Leslie.
***Excluding Nail-Swain as an outlier, without secondary data to confirm usage.

Using the usage data presented in Table 4.3 and the population data in Table 4.5, per
capita usage can be calculated for MCRWD and is presented in Table 4.7.
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Table 4.7 Marion County Regional Water District Water Use

Water Sold to Member Entities| Average Daily Per Capita

Year (Millions Gallons)* Use (gallons) | Population** | Average Daily
1990 188.59 516,700 12,039 42.9
1991 110.07 301,600

1992 117.30 321,400

1993 233.61 640,000

1994 250.11 685,200

1995 267.24 732,200

1996 277.12 759,200

1997 266.86 731,100

1998 280.55 768,600

1999 285.10 781,100

2000 284.47 779,400 16,173 48.2
2001 278.56 763,200

2002 274.93 753,200

2003 271.75 744,500

2004 272.67 747,000

2005 284.90 780,500

2006 298.87 818,800

2007 323.37 885,900

2008 309.13 846,900 17,655 48.0

* Preliminary Engineering Report Amendment 1 (August 2009), Engineering Services Inc.
** Center for Business and Economic Research, University of Arkansas

As stated previously, the users of MCRWD are very conservative with their water. Like
the OMRPWA users, their per capita average daily usage is expected to rise, from 48 gpd
to 55 gpd (a 15% increase).

4.1.4 Peaking Factor

The peaking factor is the ratio of the maximum flow during a specified time interval to
the average annual flow. As seen in Table 4.2, the peaking factor for OMRPWA equals a
ratio of 2:1. According to officials at MCRWD the peaking factor for their system is 1:1.

415 Water Demand

Given population data, average per capita daily usage, and peaking factors, current and
future water demand can be estimated for OMRPWA and MCRWD. For this evaluation,
the base year is 2012, given two years either to obtain a water supply contract with
USACE or to negotiate a contract with another entity for water. With acquisition of clean
and safe water, the members of OMRPWA can grant the current requests for extensions.
These individuals are added to the 2008 population to create a Base Year Population.

Data for water demand by usage (residential, commercial, industrial, agricultural, etc.) is
unavailable for the water systems within OMRPWA and MCRWD.

Three growth scenarios were developed for this evaluation: Low, Mid, and High. For the
purpose of calculating future demand, the Mid-Growth scenario is used to forecast
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population. Population forecast is presented in Table 4.8. Water demand for OMRPWA
is shown in Table 4.9.

Table 4.8 Ozark Mountain Regional Public Water Authority Population Growth

Annual Growth Rate

Current | Extension | 2012 Base 2062 Population
Water System Users Requests Population Low Mid High Low Mid High
Newton County
City of Jasper 1,530
Mt Sherman 775 37
Nail-Swain 1,975 250
East Newton
County 1,650 113 0.17% 130%  2.43%
Mockingbird Hill 800 ' ' '
Deer 900 62
Lurton-Pelsor 300
Western Grove 1,070 125
Parthenon 400
Subtotal* 9,400 587 9,987 10,872 19,051 33,174
Searcy County
SPG 1,400 100
Marshall 2,400 500
South Mountain 700 50 032%  020%  072%
SDM 400
Leslie 800
Morning Star 1,375
Subtotal 7,075 650 7,725 6,581 8,537 11,058
Boone County
Valley Springs 3,750
Diamond City 700
Lead Hill 515 0.85% 213% 3.41%
Lake Bull Shoals
Estates 60
Subtotal 5,025 0 5,025 7,672 14,415 26,870
SUBTOTAL 21,500 1,237 22,737 25,126 42,002 71,102

Source: Preliminary Engineering Report Amendment 1 (August 2009), Engineering Services, Inc.

*Population of Newton County is 8,298. Users of the Western Grove, Lurton-Peslor, and Nail-Swain cross county borders.
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Table 4.9 Ozark Mountain Regional Public Water Authority Water Demand Forecast - Mid
Growth, Mid Usage

Average
Usage Peaking

Year Users (gpcd*) Average Daily Use (gpd**) Factor Maximum Daily Use (gpd**)

Low Mid High Low Mid High Low Mid High
2012 | 22,737 22,737 |22,737 90 | 2,046,330 | 2,046,330 | 2,046,330 2.0 | 4,092,660 | 4,092,660 [ 4,092,660
2022 | 23,196 |25,706 |28,560 90 | 2,087,627 | 2,313,540 | 2,570,425 2.0 | 4,175,254 | 4,627,080 | 5,140,850
2032 | 23,664 |29,063 |35,875 90 | 2,129,757 | 2,615,670 | 3,228,748 2.0 | 4,259,514 | 5,231,340 | 6,457,496
2042 | 24,142 32,859 |45,063 90 | 2,172,737 | 2,957,310 | 4,055,677 2.0 | 4,345,475 | 5,914,620 | 8,111,354
2052 | 24,629 |37,150 |56,604 90 | 2,216,585 | 3,343,500 | 5,094,395 2.0 | 4,433,170 | 6,687,000 [ 10,188,789
2062 | 25,126 |42,002 |71,102 90 | 2,261,318 | 3,780,180 | 6,399,143 2.0 | 4,522,636 | 7,560,360 | 12,798,286

* Gallons per capita per day
** Gallons per day

The equivalent tables for MCRWD are Table 4.10 and Table 4.11.

Table 4.10 Marion County Regional Water District Population Growth

Base Annual Growth Rate 2062 Population
Population Low Mid High Low Mid High
Marion County 18,779 1.20% 2.80% 4.40% 34,096 | 74,701 | 161,695

Table 4.11 Marion County Regional Water District Water Demand Forecast - Mid Growth, Mid

Usage
Average
Usage Peaking
Year Population (gpcd*) Average Daily Use (gpd**) Factor Maximum Daily Use (gdp**)
Low Mid High Low Mid High Low Mid High
2012 18,779 18,779 18,779 55 1,032,845 | 1,032,845 | 1,032,845 1.0 | 1,032,845 | 1,032,845 1,032,845
2022 21,158 24,752 28,885 55 1,163,698 | 1,361,360 | 1,588,694 1.0 | 1,163,698 | 1,361,360 | 1,588,694
2032 23,839 32,624 44,431 55 1,311,129 | 1,794,320 | 2,443,684 1.0 | 1,311,129 | 1,794,320 2,443,684
2042 26,859 43,000 68,342 55 1,477,238 | 2,365,000 | 3,758,808 1.0 | 1,477,238 | 2,365,000 | 3,758,808
2052 30,262 56,676 105,122 55 1,664,392 | 3,117,180 | 5,781,694 1.0 | 1,664,392 | 3,117,180 | 5,781,694
2062 34,096 74,701 161,695 55 1,875,257 | 4,108,555 | 8,893,241 1.0 | 1,875,257 | 4,108,555 | 8,893,241
* Gallons Per Capita Per Day
** Gallons Per Day

These estimates are based on historic population growth using census data and historic
growth patterns provided by the University of Arkansas.

416 Water Supply

For members of OMRPWA, the three sources of water that are free of radium 226,
radium 228, fluoride, radon, and hydrogen sulfide are from the city of Marshall, Nail-
Swain, and Lake Bull Shoals Estates. The water supplied by these entities totals
approximately 700,000 gpd. This supply is not expected to increase over time. The

water deficit for OMRPWA is shown in Table 4.12. OMRPWA has requested an amount
of storage which can yield 6 MGD. Their project through USDA will construct a water
treatment facility for 4.5 MGD, expandable to 6 MGD. Given the water demand forecast,
OMRPWA has a current need for 3.4 MGD, expanding to 4.5 MGD by 2032 and 6 MGD
by 2052.
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Table 4.12 Ozark Mountain Regional Public Water Authority Water Supply Forecast - Water Deficit

Water Supply
Year Maximum Daily Use (gdp*) (gpd*)** Water Deficit (gpd*)
Low Mid High Low Mid High
2012 | 4,092,660 | 4,092,660 | 4,092,660 700,000 | 3,392,660 | 3,392,660 | 3,392,660
2022 | 4,175,254 | 4,627,080 | 5,140,850 700,000 | 3,475,254 | 3,927,080 | 4,440,850
2032 | 4,259,514 | 5,231,340 | 6,457,496 700,000 | 3,559,514 | 4,531,340 | 5,757,496
2042 | 4,345,475 | 5914,620 | 8,111,354 700,000 | 3,645,475 | 5214,620 | 7,411,354
2052 | 4,433,170 | 6,687,000 | 10,188,789 700,000 | 3,733,170 | 5,987,000 | 9,488,789
2062 | 4,522,636 | 7,560,360 | 12,798,286 700,000 | 3,822,636 | 6,860,360 | 12,098,286
* Gallons per day
** Non-contaminated sources: Nail-Swain, Marshall, Leslie, and Lake Bull Shoals Estates

For MCRWD, the only source of water is through the USACE water supply contract for
880 ac-ft along with 818 ac-ft dependable yield mitigation from WRMF implementation.
The yield from the total storage equals approximately 1 MGD. The water deficit for

MCRWD is shown in Table 4.13.

Table 4.13 Marion County Regional Water District Water Supply Forecast - Water Deficit

Water
Supply
Year Maximum Daily Use (gdp*) (gpd*) Water Deficit (gpd*)
Low Mid High Low Mid High
2012 1,032,845 | 1,032,845 | 1,032,845 | 1,000,000 32,845 32,845 32,845
2022 1,163,698 | 1,361,360 | 1,588,694 | 1,000,000 163,698 361,360 588,694
2032 1,311,129 | 1,794,320 | 2,443,684 | 1,000,000 311,129 794,320 | 1,443,684
2042 1,477,238 | 2,365,000 | 3,758,808 | 1,000,000 477,238 | 1,365,000 | 2,758,808
2052 1,664,392 | 3,117,180 | 5,781,694 | 1,000,000 664,392 | 2,117,180 | 4,781,694
2062 1,875,257 | 4,108,555 | 8,893,241 | 1,000,000 875,257 | 3,108,555 | 7,893,241
* Gallons Per Day

4.2

According to the Water Supply Handbook (IWR Report 96-PS-4):

Water Supply Alternatives Benefits

Briefly describe each of the alternatives investigated as alternative sources of
water. Such sources could be "no action”, wells, and/or a pipe line from another
reservoir. This documents the users alternative to reallocation of storage in the
Federal reservoir and is considered to be the "benefit" associated with
reallocation. This "benefit" value (economic and environmental) should be higher
than the economic and environmental cost associated with reallocation. These
alternatives should be described in enough detail to establish a price for a similar
quality and quantity of water that is being received from the Federal project.

Section 3 presents several without-project alternatives developed for OMRPWA and
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MCRWD. These alternatives include purchasing water wholesale from the city of
Clarksville, requesting reallocated storage from Norfork, and requesting reallocated
storage from Greers Ferry. Each source is of equal quality, and each source is measured
in equal quantity. In Section 6.0, the least cost most likely alternative will be compared
to the annual cost of reallocated storage from Bull Shoals Lake.

4.2.1 Alternatives for Ozark Mountain Regional Public Water Authority

4211 Reallocate Water from Greers Ferry

This alternative consists of constructing a water treatment facility on Greers Ferry Lake
to treat water supplied to the OMRPWA members. The water treatment facility would be
constructed near Greers Ferry Lake. The treated water transmission mains would then be
installed from Greers Ferry Lake through Searcy County to Newton and Boone Counties
to serve all OMRPWA members.

4.2.1.2 Reallocate Water from Norfork

This alternative consists of constructing a water treatment facility on Norfork Lake to
treat water supplied to the OMRPWA members. The water treatment facility would be
constructed near Salesville. The treated water transmission mains would then be installed
from Norfork Lake through Searcy County to Newton and Boone Counties to serve all
OMRPWA members.

42.1.3  Purchase Water from the City of Clarksville

According to the Clarksville Light & Water plant engineer, the current capacity of the
water treatment plant is 15 MGD, and has the ability to sell 7 to 8 MGD. Wholesale
price for water is approximately $2 per 1,000 gallons.

42.1.4  Alternatives Summary

Preliminary cost estimates for these three alternatives are presented in Tables 4.14 and
4.15. Costs are listed at the Fiscal Year (FY) 2010 price level, which began October 1,
2009. FY 2010 levels are obtained by indexing up base year prices to October 2009
levels. Given these cost estimates, requesting reallocation of storage from Norfork Lake
is the most likely least cost alternative and will be carried forward and compared to the
cost of storage from Bull Shoals Lake in Section 6.1.
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Table 4.14 Ozark Mountain Regional Public Water Authority Cost Estimate for 6 MGD

Greers
Clarksville Norfork Ferry
Construction Item
New Water Treatment Facility $0 | $6,750,000 $9,033,300
Intake Structure and Raw Water Pumping Facility $0 | $2,800,000 $7,039,300
Pipe $42,470,000 | $44,916,500 | $51,215,500
Trenching $8,228,500 | $8,412,500 | $11,747,200
Booster Pumping Stations $2,150,000 | $3,000,000 $624,700
Water Storage Tanks $2,650,000 | $3,150,000 $2,921,800
Estimated Construction Cost $55,498,500 | $69,029,000 | $82,581,800
Contingency (10%) $5,549,900 | $6,902,900 $8,258,200
Preliminary Engineering and Environmental Report $50,000 $50,000 $50,000
Planning, Engineering and Design (6.5%) $3,607,400 | $4,486,900 $5,367,800
Construction Supervision (10%) $5,549,900 | $6,902,900 $8,258,200
Environmental, Legal, Real Estate, Administrative $475,000 $475,000 $475,000
Project First Cost $70,730,700 | $87,846,700 | $104,991,000
Operations, Maintenance, Repair, Rehabilitation, and
Replacement
Administrative $10,000 $20,000 $20,000
Operating Salary, Taxes, Insurance $80,000 $160,000 $160,000
Operator Vehicle, Insurance, Fuel $12,500 $12,500 $12,500
Insurance for Facilities $7,500 $30,000 $30,000
Accounting and Auditing $17,500 $17,500 $17,500
Utilities $12,800 $12,800 $12,800
Laboratory $2,500 $20,000 $20,000
Intake and Water Treatment Facility Electrical $0 $150,000 $150,000
Booster Pumping Electrical $450,000 $450,000 $1,200,000
Chemicals $0 $50,000 $50,000
Water Cost* $4,380,000 $166,600 $60,000
Arkansas Department Environmental Quality Permits & Fees $5,000 $5,000 $5,000
Miscellaneous $5,000 $5,000 $5,000
Major Repair, Rehabilitation, and Replacement $25,000 $60,000 $60,000
Annual Costs $5,007,800 | $1,159,400 $1,802,800

*Calculated water cost based on $2 per thousand gallons for Clarksville; calculated water cost based on

updated cost of storage for Norfork and Greers Ferry.

Sources: Preliminary Engineering Report (May 2005, revised April 2009), Engineering Services, Inc. Figure
5.9; Figure 5.15; 10% concept design by SWL engineers; recalculated contingency, PED, supervision

percentages using typical SWL percentages
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Table 4.15 Ozark Mountain Regional Public Water Authority Economic Analysis

Greers

Clarksville Norfork Ferry
Period of Analysis (years) 50 50 50
Interest Rate 4.375% 4.375% 4.375%
Construction Period, years 1.667 1.667 1.667
Project First Costs $70,730,700 | $87,846,700 | $104,991,000
Interest during Construction $3,959,000 [ $4,917,000 $5,876,000
Total Project Cost $74,689,700 | $92,763,700 | $110,867,000

Annual Costs:

Interest $3,267,700 | $4,058,400 $4850,400
Amortization $435,200 $540,500 $646000
OMRR&R $5,007,800 | $1,159,400 $1,802,800
Total Annual Costs $8,710,700 | $5,758,300 $7,299,200

4.2.2 Alternatives for Marion County Regional Water District

Given that MCRWD currently has a water storage contract for 880 ac-ft in Bull Shoals
Lake, this section provides a limited comparison to the cost of alternatives listed in

Section 3.

Preliminary cost estimates for three alternatives are presented at the FY 2010 price level
in Tables 4.16 and 4.17. Given these cost estimates, requesting reallocation of storage
from Norfork Lake is the most likely least cost alternative and will be carried forward
and compared to the cost of storage from Bull Shoals Lake in Section 6.1.
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Table 4.16 Marion County Regional Water District Cost Estimate for 1 MGD

Clarksville Norfork Greers Ferry
Construction Item
New Water Treatment Facility $0 | $3,616,000 $3,610,000
Intake Structure and Raw Water Pumping Facility $0 | $1,561,000 $1,560,000
Pipe $43,177,000 $7,667,000 $17,190,000
Trenching $8,749,000 $3,829,000 $8,590,000
Booster Pumping Stations $2,550,000 $135,000 $270,000
Water Storage Tanks $2,650,000 $1,385,000 $1,380,000
Estimated Construction Cost $57,126,000 | $18,193,000 $32,600,000
Contingency (10%) $5,712,600 |  $1,819,300 $3,260,000
Preliminary Engineering and Environmental Report $50,000 $50,000 $50,000
Planning, Engineering and Design (6.5%) $3,713,200 | $1,182,500 $2,119,000
Construction Supervision (10%) $5,712,600 | $1,819,300 $3,260,000
Environmental, Legal, Real Estate, Administrative $475,000 $475,000 $475,000
Project First Cost $72,789,400 | $23,539,100 $41,764,000
Operations, Maintenance, Repair, Rehabilitation & Replacement
Administrative $10,000 $20,000 $20,000
Operating Salary, Taxes, Insurance $80,000 $160,000 $160,000
Operator Vehicle, Insurance, Fuel $12,500 $12,500 $12,500
Insurance for Facilities $7,500 $30,000 $30,000
Accounting and Auditing $17,500 $17,500 $17,500
Utilities $12,800 $12,800 $12,800
Laboratory $2,500 $20,000 $20,000
Intake and Water Treatment Facility Electrical $0 $60,000 $60,000
Booster Pumping Electrical $360,000 $82,500 $360,000
Chemicals $0 $20,000 $20,000
Water Cost* $730,000 $27,800 $10,000
Arkansas Department Environmental Quality Permits & Fees $5,000 $5,000 $5,000
Miscellaneous $5,000 $5,000 $5,000
Major Repair, Rehabilitation, and Replacement $15,000 $40,000 $40,000
Annual Costs $1,257,800 $513,100 $772,800

*Calculated water cost based on $2 per thousand gallons for Clarksville; calculated water cost based on updated cost

of storage for Norfork and Greers Ferry.

10% design by SWL engineers; recalculated contingency, PED, supervision percentages use typical SWL percentages

Table 4.17 Marion County Regional Water District

Economic Analysis Clarksville Norfork Greers Ferry
Period of Analysis (years) 50 50 50
Interest Rate 4.375% 4.375% 4.375%
Construction Period, years 1.667 1.667 0.500
Project First Costs $72,789,400 $23,539,100 $41,764,000
Interest During Construction $4,074,000 $1,317,000 $2,338,000
Total Project Cost $76,863,400 $24,856,100 $44,102,000

Annual Costs:

Interest $3,362,800 $1,087,500 $1,929,500
Amortization $447,900 $144,800 $257,000
OMRR&R $1,257,800 $513,100 $772,800

Total Annual Costs $5,068,500 $1,745,400 $2,959,300
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Section 5
Derivation of User Cost







5.0 DERIVATION OF USER COST

5.1 Yield/Storage Analysis

Three options will be evaluated to reallocate storage in Bull Shoals Lake. The effects of
reallocating storage from current flood storage, conservation (hydroelectric power)
storage, and inactive storage will be considered. Appendix D contains the in-depth
hydroelectric power analysis. Current storage and associated expected yields are based
on a conservation pool located between elevations 628.5 and 659 which contains
1,236,000 ac-ft of storage. The dependable yield of this storage during the drought of
record was determined to be 727.882 MGD.

5.1.1 Conservation Pool

When storage is reallocated from the conservation pool there is no change in the
yield/storage ratio of the pool. The reallocation is made directly from hydroelectric
power storage causing both a reduction in their existing storage and a reduction in their
yield. A reallocation from the existing conservation pool for OMRPWA of 10,188.463
ac-ft of hydroelectric power storage to M&I water supply purposes is estimated to
provide a dependable yield of 6.0 MGD. The reallocation will reduce hydroelectric
power yield by 6 MGD and their storage by 10,188.463 ac-ft. A reallocation from the
existing conservation pool for MCRWD of 1,698.077 ac-ft of hydroelectric power
storage to M&I water supply purposes is estimated to provide a dependable yield of 1
MGD. The reallocation will reduce hydroelectric power yield by 1 MGD and their
storage by 1,698.077 ac-ft. A review of this information is shown in Table 5.1

Table 5.1 Firm Yield Storage and Dependable Yield Mitigation Storage at Bull Shoals Lake
Alternative 2 - Reallocation From Conservation Pool

Proposed Conservation Pool
Top EL 659.00 FT
Water Supply User Proposed DYMS

Yield Proposed Storage

MGD AF AF
Marion County Regional (2nd reallocation) 1.000 1,698.077
Ozark Mountain Regional (1st reallocation) 6.000 10,188.463
Marion County Regional 1.000 1,698.077
Minimum Flows 71.686 121,729.000
Hydroelectric power 648.196 1,100,686.382
Total Yield (as per SUPER data) 727.882
Total Storage (as per SUPER data) 1,236,000.000
Yield/Storage Ratio 0.0005889014
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5.1.2 Flood Pool

As the storage in the conservation pool is increased by reallocation from the flood pool,
the yield/storage relationship changes. To determine the yield as the storage is increased
it is necessary to reference the yield/storage curve for Bull Shoals Lake. The new
dependable yield was determined by using the SUPER model. This method determined
that 1,248,000 ac-ft of storage to provide a yield of 731.631 MGD would raise the top of
the conservation pool by 0.25 feet (3 inches), from 659 to 659.25.

When storage is taken from the flood pool by raising the top of the conservation pool, the
yield/storage ratio typically decreases and the amount of storage allocated to each
existing water supply user must be increased to maintain their expected yield. This
additional storage is called “dependable yield mitigation storage” or DYMS. As stated in
EC 1105-2-100, Reallocation of Flood Control Storage to Municipal and Industrial Water
Supply — Compensation Considerations, “It is Corps policy not to provide DYMS for
hydroelectric power as is done for existing water supply users.” Therefore, no DYMS is
added to hydroelectric power which results in their storage remaining constant and their
yield decreasing. Each time additional storage is requested for reallocation from the
flood pool, a calculation is made estimating the requested dependable yield, and the
DYMS for existing users.

Since OMRPWA is expected to sign a water supply contract before MCRWD, Ozark will
be the first to provide DYMS to other water supply users if a reallocation from the flood
pool is made. In this case, the only other water user is MCRWD, with an existing
contract for 880 ac-ft of storage (and an additional 818.077 ac-ft DYMS from WRMF
project). To keep Marion County whole, Ozark will have to provide 6.781 ac-ft of
storage to Marion County water users. A review of this information is provided in Table
5.2.

Table 5.2 Firm Yield Storage and Dependable Yield Mitigation Storage at Bull Shoals Lake -
Alternative 3 — Reallocation From Flood Pool, OMRPWA

Proposed Conservation Pool
Top EL 659.22 FT*
Water Supply User Proposed DYMS

Yield Proposed Storage

MGD AF AF
Marion County Regional (2™ reallocation) 0.000 0.000
Ozark Mountain Regional (1** reallocation) 6.000 10,229.151
Marion County Regional 1.000 1,704.859 6.781
Minimum Flows 71.401 121,729.000
Hydroelectric power 652.590 1,112,572.923
Total Yield (as per SUPER data) 731.181 6.781
Total Storage (as per SUPER data) 1,246,560.000
Yield/Storage Ratio 0.0005865589

*NOTE: Rounding up to pool elevation 659.22 results in 324.067 ac-ft of non-allocated storage.
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When MCRWD signs a supplemental water supply contract, Marion County will provide
DYMS to other water supply users: Ozark and themselves. To keep OMRPWA whole,
Marion County will have to provide 5.520 ac-ft of storage to Ozark water users, and
0.920 ac-ft to their own users. A review of this information is provided in Table 5.3.

Table 5.3 Firm Yield Storage and Dependable Yield Mitigation Storage at Bull Shoals Lake -
Alternative 3 - Reallocation From Flood Pool, MCRWD

Proposed Conservation Pool
Top EL 659.25 FT*
Water Supply User Proposed DYMS

Yield Proposed Storage

MGD AF AF
Marion County Regional (2nd reallocation) 1.000 1,705.779
Ozark Mountain Regional (1st reallocation) 6.000 10,234.671 5.520
Marion County Regional 1.000 1,705.779 0.920
Minimum Flows 71.363 121,729.000
Hydroelectric power 652.238 1,112,572.923
Total Yield (as per SUPER data) 731.631 6.440
Total Storage (as per SUPER data) 1,248,000.000
Yield/Storage Ratio 0.0005862426
*NOTE: Rounding up to pool elevation 659.25 ft results in 51.849 ac-ft of non-allocated storage.

5.1.3 Inactive Pool

At Bull Shoals Lake, while the inactive pool is between elevations 450 and 628.5, the
maximum probable drawdown is elevation 588. The inactive pool from elevations 588 to
628.5 contains storage for the following authorized purposes: emergency power and
water supply, and uses of recreation, fish habitat, and sediment.

As the storage in the conservation pool is increased by reallocation from the inactive
pool, the yield/storage relationship changes. To determine the yield as the storage is
increased it is necessary to reference the yield/storage curve for Bull Shoals Lake. The
new dependable yield was determined by using the SUPER model. This method
determined that 1,248,240 ac-ft of storage providing a yield of 732.032 MGD, modifies
the bottom of the conservation pool from elevations 628.5 to 628.14.

When storage is taken from the inactive pool by lowering the bottom of the conservation
pool the yield/storage ratio typically decreases and the amount of storage allocated to
each existing water supply user must be increased to maintain their expected yield. This
additional storage is called “dependable yield mitigation storage” or DYMS. As stated in
EC 1105-2-100, Reallocation of Flood Control Storage to Municipal and Industrial Water
Supply — Compensation Considerations, “It is Corps policy not to provide DYMS for
hydroelectric power as is done for existing water supply users.” Therefore, no DYMS is
added to hydroelectric power which results in their storage remaining constant and their
yield decreasing. Each time additional storage is requested for reallocation from the
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inactive pool, a calculation is made estimating the requested dependable yield, and the
DYMS for existing users.

Since OMRPWA is expected to sign a water supply contract before MCRWD, Ozark will
be the first to provide DYMS to other water supply users. In this case, the only other
water user is MCRWD, with an existing contract for 880 ac-ft of storage (and an
additional 818.077 ac-ft DYMS from White River Minimum Flows project). To keep
Marion County whole, Ozark will have to provide 6.113 ac-ft of storage to Marion
County water users. A review of this information is provided in Table 5.4.

Table 5.4 Firm Yield Storage and Dependable Yield Mitigation Storage at Bull Shoals Lake -
Alternative 4 - Reallocation From Inactive Pool, OMRPWA

Proposed Bottom Conservation Pool
Top EL 659.00 FT - Bottom 628.19 FT*
Water Supply User Proposed DYMS

Yield Proposed Storage

MGD AF AF
Marion County Regional (2nd reallocation) 0.000 0.000
Ozark Mountain Regional (1st reallocation) 6.000 10,225.139
Marion County Regional 1.000 1,704.190 6.113
Minimum Flows 71.429 121,729.000
Hydroelectric power 652.846 1,112,572.923
Total Yield (as per SUPER data) 731.456 6.113
Total Storage (as per SUPER data) 1,246,540.000
Yield/Storage Ratio 0.0005867891

*NOTE: Rounding down to pool elevation 628.19 ft results in 308.748 of non-allocated storage.

When MCRWD signs a supplemental water supply contract, Marion County will provide
DYMS to other water supply users: Ozark and themselves. To keep OMRPWA whole,
Marion County will have to provide 5.882 ac-ft of storage to Ozark water users, and
0.980 ac-ft to their own users. A review of this information is provided in Table 5.5.
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Table 5.5 Firm Yield Storage and Dependable Yield Mitigation Storage at Bull Shoals Lake -
Alternative 4 - Reallocation From Inactive Pool, MCRWD

Proposed Bottom Conservation Pool
Top EL 659.00 FT - Bottom 628.14 FT*
Water Supply User Proposed DYMS

Yield Proposed Storage

MGD AF AF
Marion County Regional (2nd reallocation) 1.000 1,705.170
Ozark Mountain Regional (1st reallocation) 6.000 10,231.021 5.882
Marion County Regional 1.000 1,705.170 0.980
Minimum Flows 71.388 121,729.000
Hydroelectric power 652.470 1,112,572.923
Total Yield (as per SUPER data) 732.032 6.862
Total Storage (as per SUPER data) 1,248,240.000
Yield/Storage Ratio 0.0005864517

*NOTE: Rounding down to pool elevation 628.14 ft results in 296.716 ac-ft of non-allocated storage.

5.2 Impacts to Other Project Purposes

5.2.1 Hydroelectric Power Benefits Foregone

Hydroelectric power benefits are based on the cost of the most likely alternative source of
power. When storage is reallocated for water supply and an impact occurs to
hydroelectric power, the power benefits foregone are equivalent to the cost of replacing
the lost power with the most likely alternative source of power.

The power benefits foregone can be divided into two components: lost energy benefits
and lost capacity benefits. In the case of water supply withdrawals, there is usually a loss
of energy benefits. Lost energy benefits are based on the loss in generation (both at-site
and downstream) as a result of water being diverted from the reservoir for water supply
rather than passing through the hydroelectric power plant.

In addition, there could be a loss of capacity benefits as a result of a loss in dependable
capacity at the project. Dependable capacity could be lost as a result of:
e aloss in head due to lower post-withdrawal reservoir elevations
e areduction in the usability of the capacity due to inadequate energy to support the
full capacity during low-flow periods.

The hydroelectric power benefits foregone due to the two possible reallocations are listed
in Table 5.6 in FY 2010 dollars.
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Table 5.6 Hydroelectric Power Benefits Foregone

Alternatives
Conservation Flood Inactive
Pool Pool Pool

Bull Shoals
Annual energy benefits foregone (peak) $68,232.00 $59,505.00 $63,990.00
Annual energy benefits foregone (off-peak) $9,970.00 ($4,142.00) $9,597.00
Annual capacity benefits foregone $116.00 ($116.00) $116.00
Total Bull Shoals $78,318.00 $55,247.00 $73,703.00
Norfork*
Annual energy benefits foregone (peak) ($2,644.00) $2,723.00 ($2,429.00)
Annual energy benefits foregone (off-peak) $2,010.00 (%$1,636.00) $1,851.00
Annual capacity benefits foregone $243.00 $0.00 $243.00
Total Norfork ($391.00) $1,087.00 ($335.00)

Annual Hydroelectric Power Benefits $77.927.00 $56.334.00 $73.368.00

Foregone

Note: Negative numbers appearing in the table are hydropower benefits which come from a
reallocation, rather than benefits foregone from the reallocation. Negative are a negligible amount
of the total Hydropower Benefits Foregone.
*Associated impacts to Norfork, not Norfork next most likely alternative.

The 1998 data for Bull Shoals show the generating capability to be the same for all
alternatives but the generation was less than the capability, limiting the supportable
capacity in that year of the analysis. The dependable capacity is the average supportable
capacity over the period of the simulation. The dependable capacity loss was greatest for
the reallocation from Flood Control storage.

The reservoir system is operated to maintain a balance in the remaining portion of the
seasonally defined flood control storage space. Downstream river flow criteria have been
established at downstream control points to achieve project benefits. The regulating
discharge criteria are supplied for all stream control points (including reservoir outflow
controls) as a seasonal function of a system state parameter. Runoff forecast and these
criteria are used by a system model which iteratively computes reservoir discharges
which balances the remaining reservoir storage without exceeding downstream control
point criteria. Consequently, the reallocation of storage at Bull Shoals Lake for increased
water supply demands also has impacts at Norfork Lake.

5.2.2 Hydroelectric Power Revenues Foregone

Hydroelectric power revenues foregone are based on the value of the lost power based on
the power marketing agency’s rates. The energy charge is applied to the average annual
energy losses and the capacity charge is applied to the loss in marketable capacity. The
hydroelectric power revenues foregone due to the three possible reallocations are listed in
Table 5.7 in FY 2010 dollars.
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Table 5.7 Hydroelectric Power Revenues Foregone

Alternatives
Conservation Flood Inactive

Revenue Foregone Pool Pool Pool
Bull Shoals
Annual energy revenues foregone (peak) $17,075.00 $13,755.00 $15,943.00
Annual energy revenues foregone (off-peak) $2,098.00 ($903.00) $1987.00
Annual capacity revenues foregone $759.00 ($537.00) $703.00
Total Bull Shoals $19,932.00 $12,315.00 $18,633.00
Norfork*
Annual energy revenues foregone (peak) ($643.00) $291.00 ($597.00)
Annual energy revenues foregone (off-peak) $499.00 ($17.00) $473.00
Annual capacity revenues foregone $147.00 ($294.00) $0.00
Total Norfork $3.00 ($20.00) ($124.00)

Annual Hydroelectric Power Revenues $19.935.00 $12,295.00 $18,509.00

Foregone

Note: Negative numbers appearing in the table are hydropower benefits which come from a
reallocation, rather than benefits foregone from the reallocation. Negative are a negligible amount
of the total Hydropower Benefits Foregone.

*Associated impacts to Norfork, not Norfork next most likely alternative.

5.2.3 Hydroelectric Power Replacement Cost

In the case of hydroelectric power, the power benefits foregone are, by definition,
identical to the NED cost of replacement power, based on the cost of the most likely
alternative source of replacement power. Therefore, the replacement cost of power is the
value of the power benefits foregone as shown in Table 5.6.

5.2.4 Flood Control Benefits Foregone

SUPER was used to simulate the hydrology and hydraulics for existing conditions and
model storage reallocation and release scenarios. SUPER simulated the water
management operations of the White River multipurpose reservoir system based upon a
69-year hydrological record. SUPER also contains modules that relate benefits and losses
for project purposes to the hydrologic and hydraulic modeling scenarios. When the White
River Basin is operated as a whole system, changes at Bull Shoals affect pool elevations
and durations. These affect the hydropower releases and flood releases made at all the
other lakes, which in turn, affect the pool elevations and durations at all of the other
White River Basin Lakes. Given the system effects, impacts to all the White River Basin
Lakes are listed in the following tables.

The SUPER model analyzed the incremental change in flood storage capability and
simulated future conditions along downstream river reaches. The annual losses are the
incremental difference in flood damages for the "with" and "without™ project conditions.
The reaches downstream of Bull Shoals and Norfork reservoirs are very rural and consist
primarily of farmland and forests. The flood damages estimated at Bull Shoals and
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Norfork consist of potential damages to crops, such as corn, cotton, rice, soybeans, and
pastures. There are several small communities within close proximity to the White River;
the largest are Batesville and Newport, Arkansas. SUPER model stage damage curves
contain a code for "other damages" representing the few fences, barns, and other
structures. For flood control calculations, the SUPER model relies upon historic depth-
damage curves for the White River Basin, adjusted in 1994 for changes in the structure
and crop inventory. Price levels are adjusted from 1994 prices to FY 2010 prices using
the ENR Construction Cost Index. (Given that flood damages are a combination of
agricultural and structural damages, a ratio of the Index of Annual Average Prices
Received by Farmers was made between 2009 and 1994. The ratio equaled 1.43; the ratio
of ENR Construction Cost Index from 1994 to 2009 equaled 1.59.) Table 5.8 shows the
flood damages updated to FY 2010 prices for the base condition and the three
alternatives.

Table 5.8 Average Annual Downstream Flood Damages by Alternative - October 2009 values

(%$1,000)

Reach Base Conservation Flood Inactive

Table Rock 193.6 192.9 193.9 193.1
Bull Shoals 17.8 17.8 17.8 17.8
Greers Ferry 1.6 1.6 1.6 1.6
Poplar Bluff (Upper) 1445 144.3 144.8 144.3
Poplar Bluff (Lower) 3,337.6 3,337.3 3,346.4 3,337.3
Corning 1,321.7 1,321.3 1,322.1 1,321.3
Pocahontas 1,527.4 1,527.4 1,527.2 1,527.4
Black Rock (Upper) 2,963.4 2,963.5 2,963.1 2,963.5
Black Rock (Lower) 1,259.4 1,259.4 1,259.1 1,259.4
Calico Rock 592.1 592.1 592.8 592.1
Batesville (Upper) 48.2 48.0 48.2 48.0
Batesville (Lower) 1,256.7 1,256.9 1,257.9 1,256.9
Newport 6,352.7 6,350.6 6,352.5 6,350.6
Augusta 3,097.4 3,101.6 3,097.7 3,101.6
Georgetown 3,658.5 3,658.3 3,655.0 3,658.3
Clarendon (Upper) 1,124.5 1,123.7 1,123.9 1,123.7
Clarendon (Middle) 4,582.8 4,586.3 4,586.8 4,586.4
Clarendon (Lower) 5,548.9 5,546.5 5,549.7 5,547.4
Total Flood Damages 37,028.8 37,029.7 37,040.2 37,031.0
Change In Flood Damages ($1000) 0.9535 11.4423 2.2249
Change in Flood Damages ($) 954 11,442 2,225

In-pool losses are those damages within the lake reservoir area that would include
recreation facilities, such as boat ramps, camping, and picnic facilities. Losses shown in
Table 5.9 provide a comparison of each alternative with the base condition.
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Table 5.9 Average Annual In-Pool Damages by Alternative - October 2009 values ($1,000)

Base Conservation Flood Inactive
Beaver 47.4 47.4 47.2 47.4
Table Rock 121.7 121.7 121.7 121.7
Bull Shoals 123.0 122.1 123.2 122.1
Norfork 126.8 126.7 | 127.0 126.7
Greers Ferry 149.1 149.1 149.1 149.1
Clearwater 28.4 28.4 28.4 28.4
Total Flood Damages 596.4 595.3 | 596.6 595.3
Change In Flood Damages ($1000) -1.1 0.2 -1.1
Change in Flood Damages ($) -1,112 159 -1,112

The amount of flood damage associated with implementation of this storage reallocation
is considered to be insignificant when compared to the total flood damages the reservoirs
are estimated to prevent. For comparison, in FY 2009 Bull Shoals Lake is estimated to
have prevented $10,200,000 in flood damages. Also, in FY 2009, Norfork Lake is
estimated to have prevented $2,700,000 in flood damages.

5.2.5 Recreation Benefits

The impact to lake recreation was calculated using the SUPER model. SUPER uses
seasonal visitor day curves to calculate recreation benefits with respect to pool elevation.
The SUPER model analyzes historical information to estimate damages based on changes
to stage and duration levels. There is a negative correlation between high-water
conditions and visitor accessibility. SUPER model used the historical data and unit day
values to determine the change in recreation benefits. If storage is reallocated from the
conservation pool or inactive pool, there is no rise in the conservation pool. Recreational
changes are negligible. If storage is reallocated from the flood pool, there is a three-inch
raise to the top of the conservation pool. Since the White River Basin Lakes are operated
as a system, the changes in Bull Shoals pool elevations and pool durations affect the
hydropower and flood releases at both Bull Shoals and Norfork. In turn, the other White
River Basin Lakes’ pool elevations and durations are affected. A reallocation from the
flood pool, while only three inches of storage, has rippling effects across the recreational
opportunities of the entire White River Basin.

The unit day value estimate was based on a point scale where points were assigned, by
informed opinion, to five different categories: Recreation Experience, Availability of
Opportunity, Carrying Capacity, Accessibility, and Environmental Quality. This value
was used in conjunction with the SUPER model’s stage duration and visitor data to
determine the change in recreation benefits due to a change in stage and duration.

Recreation visitation data was updated in SUPER in 1994. To adjust the values to
FY2010, an analysis of the five unit day value categories and annual visitor hours was
performed. To assess the possible change in Recreation Experience, Availability of
Opportunity, Carrying Capacity, Accessibility, and Environmental Quality, a group of
District personnel, who are familiar with the White River lakes, were given the
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Guidelines for Assigning Points for General Recreation (Table 1, Economic Guidance
Memorandum 10-03 and asked to compare the five categories of recreational experience
at each lake in 1994 to 2010. No significant changes have occurred that would change
the total point values for each lake. Visitor hours for each lake were compiled for the
years 1994 to 2010. The only lake with a significant change in visitor hours is Table
Rock. Visitor hours between 1994 — 1996 ranged between 35 million and 40 million;
visitor hours between 1997 and 2008 ranged between 14 million and 20 million. Given
that recreational benefits is a combination of unit day value and visitor days, the SUPER
benefits for Table Rock were multiplied by % to adjust for the 50 percent drop in
visitation. To update unit day values, SUPER recreational benefits were indexed with the
Consumer Price Index from July 1994 to October 2009. While this methodology would
not be used in a study where recreation is a significant portion of the benefits — it is
warranted in this specific study.

Changes in annual recreation benefits are shown in Table 5.10 for each alternative as
compared to the base condition. A reduction in recreation benefits, a negative value,
would indicate a potential loss and/or cost as modeled by SUPER.

Table 5.10 Average Annual Recreational Benefits by Alternative- October 2009 values ($1,000)

Base Conservation Flood Inactive
Beaver 9,016.7 9,016.9 9,016.9 9,016.9
Table Rock 4,206.6 4,206.7 4,206.5 4,206.7
Bull Shoals 13,898.9 13,900.4 13,883.0 13,900.2
Norfork 6,815.6 6,815.8 6,814.8 6,815.8
Greers Ferry 16,347.3 16,347.2 16,347.2 16,347.2
Clearwater 1,176.1 1,176.1 1,176.1 1,176.1
Total Recreation Benefits 51,461.3 51,463.1 51,444.5 51,463.0
Change In Recreation ($1000) 1.8 -16.8 1.7
Change in Recreation ($) 1,823.4 | -16,774.9 1,677.5

5.2.6 Total Impacts

The hydroelectric power losses, flood losses, and recreation losses are collected in Table
5.11.
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Table 5.11 Average Annual Net Benefits from Reallocation- October 2009 values ($)

Conservation Flood Inactive

Losses

Hydropower 77,927 56,334 73,368

Flood Downstream 954 11,442 2,225

Flood In Pool -1112 159 -1,112

Recreation -1,823 16,775 -1,677
Total Losses $75,945 $84,710 $72,803
Benefits

Water Supply 139,850 140,575 140,519
Net Benefit $63,905 $55,865 $67,716

5.3  Updated Cost of Storage

5.3.1 Ozark Mountain Regional Public Water Authority

The value of the 10,188.463 ac-ft of storage is estimated at $2,050,361 based on the
standard method for calculating updated cost of storage. Total Usable Storage (4,443,600
AF) is calculated as the Flood Pool (2,127,000AF; EL 659 to 695) plus the Conservation
Pool (1,236,000 AF; EL 628.5 to 659) plus the Inactive Pool (1,080,600 AF; EL 588 to
628.5). The value of the storage was determined by first computing the cost at the
midpoint of construction by using the use of facilities cost allocation procedure as
follows:

Project Joint-Use Cost x Storage Reallocated (AF) / Total Usable Storage (AF)

The cost allocated to the storage on this basis is escalated to present day price levels
using the estimated 2010 Civil Works Construction Cost Index System. Computations to
determine the value of the 10,188.463 ac-ft of reallocated storage for OMRPWA are:

$894,245,000 (FY2010) x 10,188.463 / 4,443,600 = $2,050,361

A storage cost update for FY2010 for Bull Shoals is shown in Table 5.12. These costs
will be adjusted to the current rates at the time the water supply agreements are signed
and cost indexed to the appropriate fiscal year and interest rate. Calculations for the
value of the storage are shown in Table 5.13.

5.3.2 Marion County Regional Water District

The value of the 1,698.077 ac-ft of storage is estimated at $341,727 based on the standard
method for calculating updated cost of storage. Total Usable Storage (4,443,600 AF) is
calculated as the Flood Pool (2,127,000AF; EL 659 to 695) plus the Conservation Pool
(1,236,000 AF; EL 628.5 to 659) plus the Inactive Pool (1,080,600 AF; EL 588 to
628.5). The value of the storage was determined by first computing the cost at the
midpoint of construction by using the use of facilities cost allocation procedure as
follows:

Project Joint-Use Cost x Storage Reallocated (AF) / Total Usable Storage (AF)
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The cost allocated to the storage on this basis is escalated to present day price levels
using the estimated 2010 Civil Works Construction Cost Index System. Computations to
determine the value of the 1,698.077 ac-ft of reallocated storage for MCRWD are:

$894,245,000 (FY2010) x 1,698.077 / 4,443,600 = $341,727

A storage cost update for FY2010 for Bull Shoals is shown in Table 5.12. These costs
will be adjusted to the current rates at the time the water supply agreements are signed
and cost indexed to the appropriate fiscal year and interest rate. Calculations for the
value of the storage are shown in Table 5.14.

Table 5.12 Updated Project Cost Estimate Bull Shoals Lake, Arkansas and Missouri

FY 10
Initial Jul 67 .
Categories Project Cost ENR Index ENR Index CWCCIS CWCCI  FY 10 Project Purpose
X 1948 Jul 67 S Index Cost
1948 Prices Index m
Land and Damages 5,674,600 461 1,078 100 86,540,000 J
Relocations 5,573,800 461 1,078 100 709.46 92,469,000 J
Reservoir 3,943,900 461 1,078 100 764.98 70,549,000 J
Dam & Spillway
Main Dam 38,318,300 461 1,078 100 705.21 631,892,000 J
Power Intake Works 2,113,900 461 1,078 100 705.21 34,859,000 P
Outlet Works (exclusive of power) 2,888,000 461 1,078 100 705.21 47,625,000 F
Powerhouse, switchyard, and equipment
Units 1-4 15,862,900 461 1,078 100 664.79 246,595,000 P
Units 5-6 5,600,000 872 1,078 100 664.79 46,023,000 p
Units 7-8 5,200,000 901 1,078 100 664.79 41,360,000 P
Roads, railroads and bridges 315,600 461 1,078 100 709.46 5,236,000 J
Reservoir development 134,200 461 1,078 100 699.31 2,195,000 J
Buildings, grounds, and utilities 328,000 461 1,078 100 699.31 5,364,000 J
Permanent operating equipment 106,800 461 1,078 100 699.31 1,746,000 P
86,060,000 1,312,453,000
SUMMARY
Specific Costs
Flood Control 2,888,000 47,625,000
Power 28,883,600 370,583,000
SUBTOTAL 31,771,600 418,208,000
Total Joint-use Cost 54,288,400 894,245,000
TOTAL PROJECT COST 86,060,000 1,312,453,000

[1] CWCCIS factors are taken from EM1110-2-1304, dated 30 September 2009. Land values are based on the weighted average update of the
other project features.
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Table 5.13 Ozark Mountain Regional Public Water Supply - Annual Repayment Cost for

Reallocated Storage

Item Amount

Storage Required, ac.-ft. 10,188
Water Supply Yield, MGD 6
Interest Rate, percent 4.125%
Repayment Period, years 30
Project Storage

Flood Control ac-ft 2,127,000

Conservation ac-ft 1,236,000

Inactive ac-ft 1,080,600

Total 4,443,600

Percent of Usable Project Storage 0.2293%
Joint-Use Project Cost

Initial Construction (2010 Price Level) $894,245,000

O&M (Estimated Average Annual) 1,858,531
Allocated Water Supply

Storage Cost 2,050,361
Annual Cost of Storage

Investment* 115,610
O&M** 4,261

Total 119,871
* Based on 4.125% interest rate and 30-year repayment period.
** Based on 0.23% of the estimated average annual joint-use O&M cost.

Table 5.14 Marion County Regional Water District - Annual Repayment Cost for Reallocated

Storage
Item Amount

Storage Required, ac.-ft. 1,698
Water Supply Yield, MGD 1
Interest Rate, percent 4.125%
Repayment Period, years 30
Project Storage

Flood Control ac-ft 2,127,000

Conservation ac-ft 1,236,000

Inactive ac-ft 1,080,600

Total 4,443,600
Percent of Usable Project Storage 0.0382%
Joint-Use Project Cost

Initial Construction (2010 Price Level) $894,245,000

O&M (Estimated Average Annual) 1,858,531
Allocated Water Supply

Storage Cost 341,727
Annual Cost of Storage

Investment* 19,268
O&M** 710

Total 19,979
*Based on 4.125% interest rate and 30-year repayment period.
**Based on 0.0382% of the estimated average annual joint-use O&M cost.
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5.3.3 Total Updated Cost of Storage

The total value of the 11,886.541 ac-ft of storage is estimated at $2,392,088 based on the
standard method of calculating updated cost of storage.

5.3.4 Low Income Pricing

Provision of reduced pricing of water supply storage space for low income communities
is contained in Section 322 of the 1990 WRDA (33 U.S.C 2324). That statute reads as
follows:

Sec. 322. REDUCED PRICING FOR CERTAIN WATER SUPPLY STORAGE.

(a) Provision of Storage Space — If a low income community requests the Secretary to
provide water supply storage space in a water resources development project
operated by the Secretary and if the amount of space requested is available or
could be made available through reallocation of water supply storage space in the
project or through modifications to operation of the project, the Secretary may
provide such space to the community at a price determined under subsection (c)

(b) Maximum Amount of Storage Space — The maximum amount of water supply
storage space which may be provided to a community under this section may not
exceed an amount of water supply storage space sufficient to yield 2,000,000
gallons of water per day.

(c) Price — The Secretary shall provide water supply storage space under this section
at a price which is the greater of —

a. The updated construction cost of the project allocated to provide such an
amount of water supply storage space or $100 per acre foot of storage
space, whichever is less; and

b. The value of the benefits which are lost as a result of providing such water
supply storage space.

(d) Determinations — For purposes of subsection (c), the determinations of updated
construction costs and value of benefits lost shall be made by the Secretary on the
basis of the most recent information available.

(e) Inflation Adjustment of Dollar Amount — The $100 amount set forth in subsection
(c) shall be adjusted annually by the Secretary for changes in the Consumer Price
Index of All Urban Consumers published by the Bureau of Labor Statistics.

() Non-Federal Responsibilities — Nothing in this section shall be construed as
affecting the responsibility of non-Federal interests to provide operation and
maintenance costs assigned to water supply storage provided under this section.

(9) Low Income Community Defined — The term “low income community”” means a
community with a population of less than 20,000 which is located in a county with
a per capita income less than the per capita income of two-thirds of the counties
in the United States.

5.3.4.1  Ozark Mountain Regional Public Water Authority

The communities which form the OMRPWA are located within Boone, Johnson,
Newton, Marion, Pope, and Searcy counties in Arkansas. Each community has a
population of less than 20,000 (as seen in Table 4.1) and has a current average daily
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usage of less than 2,000,000 gallons of water per day. With future growth and higher per
capita usage, each community would still have a current average daily usage of less than
2,000,000 gallons of water per day. The U.S. has 3,092 counties, including the District of
Columbia. When their per capita income is ranked highest to lowest, the lowest third of
counties are ranked 1 to 1,036. Given the most recent income data from the Economic
Guidance Memorandum #09-05, the counties’ per capita income is provided in Table
5.15. Almost all of the area serviced by OMPWRA is located in the five counties which
fall within the lowest third of counties and for which Section 322 reduced pricing is
available. Only Pope County does not fall within the lowest third of counties and only a
small portion of the area served by OMPWRA falls within Pope County.

Table 5.15 County Per Capita Income (1999)

County | Income | County Rank
Pope $25,693 1,098
Boone $25,422 1,026
Marion $22,075 343
Johnson $21,495 267
Newton $19,620 96
Searcy $19,373 80
Lowest Third $25,477 1,036

The total storage reallocation for OMRPWA is 10,188.463 ac-ft to provide an estimated
yield of 6,000,000 gallons per day. Of that total, 10,096.675 ac-ft, estimated to yield
5,946,000 gallons per day, is eligible for the reduced pricing for low income
communities. Using the reduced pricing, the cost of this storage will be $1,669,990,
rather than the $2,031,889 based on the standard calculation of updated cost of storage.
Table 5.16 provides the calculation. The reduced price of $165.40 for each acre foot was
determined by indexing $100 per acre foot to 2010 price levels using the Consumer Price
Index. Per Section 322, the price so adjusted must be lower than the updated cost of
storage, but greater than the value of benefits lost for providing such storage space. As
shown in Table 5.17, that is the case here--$1,669,990 is less than the standard updated
cost of storage and more than the $77,927 in hydropower benefits foregone.

The part of the OMRPWA system servicing Pope County is the Lurton-Pelsor Water
Association (LWPA), representing .9% of the average daily use served by OMRPWA.
The LWPA serves a remote rural area spanning the Newton-Pope County line that
includes the small communities of Lurton in Newton County and Pelsor in Pope County.
Pelsor and the surrounding area are isolated from the rest of Pope County by the Ozark
National Forest. They rely on Newton County for several public services, including water
and fire protection, and share a zip code centered in Newton County. The pricing of the
91.788 ac-ft of storage necessary to yield 54,000 gallons per day for the LWPA is under
consideration by the Department of the Army, but will be no more than the updated cost
of storage for this storage, which is $18,472.
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Summing the two portions of the system, total cost of storage for OMRPWA will be not
more than $1,688,462 at FY2010 (October 2009) price level.

Because of the different methods for storage pricing, there will be two water storage
agreements between OMPWRA and the Government—Agreement No. 1 for 10,096.675
ac-ft and Agreement No. 2 for 91.788 ac-ft. Each agreement will reflect the principle
amount owing, amortized over a thirty year period at the interest rate required by the
Water Supply Act of 1958, as amended.

5.3.4.2

The communities which form MCRWD are located in Marion County, Arkansas. In
Marion County, each community has a population of less than 20,000 (with the largest
town, Bull Shoals, having a population of 2,138). MCRWD is requesting storage that
yields less than 2,000,000 gallons of water per day. Marion County has a per capita
income less than the per capita income of two-thirds of the counties in the United States.
Given that MCRWD meets the terms of eligibility for a “low income community” the
cost of the storage is calculated using the reduced price of $165.40 for each acre foot
(%200 per acre foot indexed to 2010 price levels using the Consumer Price Index). Table
5.16 provides the calculation. The adjusted Low Income Price is lower than the updated
cost of storage, and greater than the value of benefits lost for providing such storage
space. Therefore, the cost of storage to MCRWD is $280,861.

Table 5.16 Low Income Price Adjusted for Inflation

Marion County Regional Water District

CPI CPIOCT | 2010 price Low-Income
1990 price 1990 2009 per ac-ft | Acre Feet | Cost of Storage
OMRPWA
Agreement
No. 1 $100 130.7 216.177 $165.40 10,096.675 | $1,669,990
MCRWD $100 130.7 216.177 $165.40 1,698.077 $280,861

(NOTE: Pricing for OMPWRA Agreement No. 2 for 91.788 ac-ft is under consideration, but would not be
more than the standard updated cost of storage of $18,472.)

54  Summary of Derivation of User Cost

The cost to the user is determined as the higher of benefits or revenues forgone,
replacement cost, or the updated cost of storage (in this reallocation, the cost of storage is
adjusted for low income pricing). Table 5.17 summarizes these four methods of cost
derivation in FY 2010 (October 2009) price levels and shows that the cost to the user is
governed by the cost of storage adjusted for low income pricing. For the total
reallocation of 11, 886.541 ac-ft, the total user cost is not more than $1,969,323
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Table 5.17 Derivation of User Cost Summary - October 2009 values ($)

Conservation Flood Inactive

Hydroelectric Power
Revenues Foregone $19,935 $12,295 $18,509
Hydroelectric Power
Total Benefits Forgone $77,927 $56,334 $73,368
Replacement Costs $77,927 $56,334 $73,368
Updated Cost of Storage
- Total $2,392,088

OMRPWA $2,050,361

Marion County $341,727
Cost of Storage (Low
Income Pricing) - Total Not more than $1,969,323

OMRPWA with

10,096.675 ac-ft at

low income pricing

and 91.788 ac-ft at

not more than

standard updated

cost of storage Not more than $1,688,462

Marion County at

low income pricing $280,861
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6.0 OTHER CONSIDERATIONS

6.1  Test of Financial Feasibility

As a test of financial feasibility, the annual cost of the reallocated storage, (determined in
Section 5.3), is compared to the annual cost of the next most likely, least costly
alternative that would provide an equivalent quality and quantity of water which the local
interests would undertake in absence of utilizing reallocation at Bull Shoals Lake.

6.1.1 Ozark Mountain Regional Public Water Authority

Tables 6.1 and 6.2 present the cost of water supply storage space from Bull Shoals Lake.
The tables also present the estimated annual cost for the next most likely, least costly
alternative: reallocation of storage from Norfork Lake. This cost is expressed as an
estimated annual charge using a 4.375 percent interest rate and a 50-year period of
analysis.

As shown in Tables 6.1 and 6.2, reallocation from Bull Shoals Lake has the least total
annual cost, $4,396,500, when compared with the annual cost of reallocation from
Norfork Lake of $5,758,300.
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Table 6.1 Ozark Mountain Regional Public Water Authority - Cost Estimate for 6 MGD

| Norfork Bull Shoals
Construction Item
New Water Treatment Facility $6,750,000 | $6,750,000
Intake Structure and Raw Water Pumping Facility $2,800,000 | $2,800,000
Pipe $44,916,500 | $30,719,000
Trenching $8,412,500 | $6,263,500
Booster Pumping Stations $3,000,000 | $1,800,000
Water Storage Tanks $3,150,000 | $2,950,000
Estimated Construction Cost $69,029,000 | $51,282,500
Contingency (10%) $6,902,900 | $5,128,300
Preliminary Engineering and Environmental Report $50,000 $50,000
Planning, Engineering and Design (6.5%) $4,486,900 | $3,333,400
Construction Supervision (10%) $6,902,900 | $5,128,300
Environmental, Legal, Real Estate, Administrative $475,000 $475,000
Project First Cost $87,846,700 | $65,397,500
OMRR&R
Administrative $20,000 $20,000
Operating Salary, Taxes, Insurance $160,000 $160,000
Operator Vehicle, Insurance, Fuel $12,500 $12,500
Insurance for Facilities $30,000 $30,000
Accounting and Auditing $17,500 $17,500
Utilities $12,800 $12,800
Laboratory $20,000 $20,000
Intake and Water Treatment Facility Electrical $150,000 $150,000
Booster Pumping Electrical $450,000 $300,000
Chemicals $50,000 $50,000
Water Cost™ $166,600 $120,000
Arkansas Department Environmental Quality Permits & Fees $5,000 $15,000
Miscellaneous $5,000 $15,000
Major Repair, Rehabilitation, and Replacement $60,000 $50,000
Annual Costs $1,159,400 $972,800
*Calculated water cost based on updated cost of storage for Norfork and Bull Shoals, see Table 5.13
for Bull Shoals calculation.
Sources: Preliminary Engineering Report (May 2005, revised April 2009), Engineering Services,
Inc. Figures 5.5, 5.6, 5.11, 5.12; recalculated contingency, PED, supervision percentages using
typical SWL percentages.
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Table 6.2 Ozark Mountain Regional Public Water Authority Economic Analysis

Norfork Bull Shoals

Period of Analysis (years) 50 50
Interest Rate 4.375% 4.375%
Construction Period, years 1.667 1.667
Project First Costs $87,846,700 | $65,397,500
Interest During Construction $4,917,000 $3,660,000
Total Project Cost $92,763,700 | $69,057,500
Annual Costs:

Interest $4,058,400 $3,021,300

Amortization $540,500 $402,400

OMRR&R $1,159,400 $972,800
Total Annual Costs $5,758,300 $4,396,500

6.1.2 Marion County Regional Water District

Tables 6.3 and 6.4 present the cost of water supply storage space from Bull Shoals Lake.
The table also presents the estimated annual cost for the next most likely, least costly
alternative: reallocation of storage from Norfork Lake. This cost is expressed as an
estimated annual charge using a 4.375 percent interest rate and a 50-year period of
analysis.

As shown in Tables 6.3 and 6.4, reallocation from Bull Shoals Lake has the least total
annual cost, $283,700, when compared with the annual cost of reallocation from Norfork
Lake of $1,745,400.
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Table 6.3 Marion County Regional Water District Cost Estimate for 1 MGD

Bull
Norfork Shoals*
Construction Item
New Water Treatment Facility $3,616,000 | $500,000
Intake Structure and Raw Water Pumping Facility $1,561,000 | $1,561,000
Pipe $7,667,000 $0
Trenching $3,829,000 $0
Booster Pumping Stations $135,000 | $1,000,000
Water Storage Tanks $1,385,000 $0
Estimated Construction Cost $18,193,000 | $3,061,000
Contingency (10%) $1,819,300 | $306,100
Preliminary Engineering and Environmental Report $50,000 $0
Planning, Engineering and Design (6.5%) $1,182,500 | $199,000
Construction Supervision (10%) $1,819,300 | $306,100
Environmental, Legal, Real Estate, Administrative $475,000 $20,000
Project First Cost $23,539,100 | $3,892,200
Operations, Maintenance, Repair, Rehabilitation, and
Replacement
Administrative $20,000 $5,000
Operating Salary, Taxes, Insurance $160,000 $0
Operator Vehicle, Insurance, Fuel $12,500 $0
Insurance for Facilities $30,000 $0
Accounting and Auditing $17,500 $5,000
Utilities $12,800 $0
Laboratory $20,000 $0
Intake and Water Treatment Facility Electrical $60,000 $10,000
Booster Pumping Electrical $82,500 $10,000
Chemicals $20,000 $20,000
Water Cost** $27,800 $20,000
Arkansas Department Environmental Quality Permits & Fees $5,000 $0
Miscellaneous $5,000 $5,000
Major Repair, Rehabilitation, and Replacement $40,000 $5,000
Annual Costs $513,100 $80,000
*Costs are incremental for an additional 1 MGD. MCRWD already draws water from Bull Shoals.
Incremental costs include 4 pumps, 4 filters, and a clarification system.
**Calculated water cost based on updated cost of storage for Norfork and Bull Shoals, see Table
5.14 for Bull Shoals calculation.
10% concept design by SWL engineers; recalculated contingency, PED, supervision percentages
using typical SWL percentages
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Table 6.4 Marion County Regional Water District Economic Analysis

Norfork Bull Shoals

Period of Analysis (years) 50 50
Interest Rate 4.375% 4.375%
Construction Period, years 1.667 0.500
Project First Costs $23,539,100 $3,892,200
Interest During Construction $1,317,440 $217,000
Total Project Cost $24,856,540 $4,109,200
Annual Costs:

Interest $1,087,500 $179,800

Amortization $144,800 $23,900

OMRR&R $513,100 $80,000
Total Annual Costs $1,745,400 $283,700

6.2  Cost Account Adjustments to Power Marketing Agency

A water supply reallocation from Bull Shoals Lake will have an adverse affect on
Southwestern Power Administration. Therefore, a credit to the accounting records should
be made based on the estimated loss of power outputs and the current rates charged by
Southwestern Power Administration. The period of analysis for the Bull Shoals Lake
project will end in the year 2059. The annual capacity and energy credits are tabulated in
Appendix D, Hydroelectric Power Analysis Center Report, Section 7.2, page 41 and 42.
As provided in Table 7-7 of the Hydroelectric Power Analysis Center Appendix, the
estimated annual credit to the accounting records is $54,826. This credit is based on
capacity credits and energy credits. The capacity credits, $625, are based on capacity
benefits through 2025 and capacity revenues from 2026 to 2059. The energy credits,
$54,201, are based on energy benefits through 2025 and energy revenues from 2026 to
2059. All figures were brought to a present value using a 4.375 percent interest rate and
a 50-year time horizon.

6.3 Environmental Considerations
6.3.1 Environmental Operating Principles

The USACE Civil Works environmental mission ensures that all Corps projects, facilities
and associated lands meet environmental standards.

Principle 1. Environmental Sustainability — Project design/operation will result in
supporting and sustaining a minor increase in aquatic habitat.

Principle 2. Interdependence of life and the physical environment — The reallocation will
have minimal impacts on the environment and the hydrology downstream of Bull Shoals
Lake.

Principle 3. Seek balance and synergy among human development activities and natural
systems — In providing needed M&I water supply to north central Arkansas, the natural
system was judged not to be significantly impacted. The reallocation’s environmental
assessment resulted in a Finding of No Significant Impact (FONSI).
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Principle 4. Continue to accept corporate responsibility and accountability — The
reallocation complies with all applicable laws.

Principle 5. Assess and mitigate cumulative impacts to the environment — This
reallocation assessed with previous reallocations of storage at Bull Shoals Lake and the
construction of the water treatment plant for OMRPWA, does not require any separable
ecosystem mitigation.

Principle 6. Build and share knowledge — Coordination with state and federal resource
agencies resulted in an appropriate storage reallocation project for Bull Shoals Lake and
the analysis was conducted using past experiences.

Principle 7. Respect the views of individuals and groups — Input from resource agencies
and the public were adequately addressed and incorporated.

6.3.2 Campaign Plan

The 2009 Campaign Plan is used to establish priorities, focus transformation initiatives,
measure and guide progress, and adapt to the needs of the future.

Goal 1. Ready for All Contingencies: Deliver USACE support to combat, stability and
disaster operations through forward deployed and reachback capabilities. This goal is not
applicable to this project.

Goal 2. Engineering Sustainable Water Resources: Deliver enduring and essential water
resource solutions through collaboration with partners and stakeholders. Reallocation at
Bulls Shoals Lake for M&I water supply will deliver an essential water resource solution
through collaboration with local partners and stakeholders.

Goal 3. Delivering Effective, Resilient, Sustainable Solutions: Deliver innovative,
resilient, sustainable solutions to the Armed Forces and the Nation. This project is an
effective and efficient tool to deliver a safe and reliable water supply to OMRPWA and
MCRWD.

Goal 4. Recruit and Retain Strong Teams: Build and cultivate a competent, disciplined,
and resilient team equipped to deliver high quality solutions. Expertise used to develop
and evaluate the alternatives for the water supply storage reallocation at Bull Shoals Lake
can be transferred to other projects.

6.4  Summary of Views of Federal, State and Local Interests

Public Workshops — Summer 2009

A public workshop was held on June 30, 2009, from 6 to 8 pm at the Gaston's Visitor
Center at Bull Shoals Dam with 74 people attending. A second public workshop was
held in Diamond City, AR on July 1, 2009, from 6 to 8 pm at the Diamond City
Community Center with 24 people attending. There were no comments in opposition to
the proposed reallocation of 7 MGD from Bull Shoals Lake (conservation pool, flood
pool, or inactive pool) for OMRPWA and MCRWD.
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Adgency Scoping Letters — Fall 2009

Scoping coordination letters were sent out September 15, 2009, requesting agency
comments and concerns regarding an Environmental Assessment for the Reallocation at
Bull Shoals Lake. No major concerns have been received to date. Table 6.5 lists the
agencies that received coordination letters and indentifies concerns noted in the responses

received.

Table 6.5 Project Agency/Office Coordination

Agency/Office Solicited Response Response/Concerns
Received

Missouri Addressees:
U.S. Fish and Wildlife Service Oct. 19, 2009 No protected species or critical
Columbia, MO 65203 habitat within project area
U.S. Department of Agriculture No response received to date
St. Louis, MO 63141
U.S. Natural Resources Conservation Oct. 19, 2009 Will comment upon reviewing
Service draft EA
Springfield, MO 65802
Missouri NRCS State Office No response received to date
Columbia, MO 65203
Missouri State Historic Preservation Oct. 21, 2009 Project not likely to affect any
Office known cultural resources within
Jefferson City, MO 65102 project area
Arkansas Addressees:
Arkansas Historic Preservation Program | Oct. 9, 2009 No known historic properties will
Little Rock, AR 72201 be affected by this undertaking
Department of Finance & Sep. 22, 2009 Will comment upon reviewing
Administration draft EA
Little Rock, AR 72203
Arkansas Soil and Water Conservation No response received to date
Comm.
Little Rock, AR 72201
Arkansas Forestry Commission No response received to date
Little Rock, AR 72201
Arkansas Game and Fish Commission Sep. 25, 2009 Concerns were in regards to new

Little Rock, AR 72205

water supply pipeline that will be
required under a different action

Arkansas Dept of Environmental

Quality
Little Rock, AR 72118

No response received to date

Arkansas Natural Heritage Commission
Little Rock, AR 72201

No response received to date

U.S. Geological Survey
Little Rock, AR 72211

No response received to date

Arkansas Natural Resources
Commission
Little Rock, AR 72201

No response received to date
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Agency/Office Solicited Response Response/Concerns
Received

Arkansas Department of Parks and No response received to date

Tourism

Little Rock, AR 72201

Arkansas Department of Health No response received to date

Little Rock, AR 72205

U.S. Department of Agriculture, NRCS | Sep. 24, 2009 No effect on Prime Farmland or

Little Rock, AR 72201 Farmland of Statewide Importance

Arkansas Highway and Transportation No response received to date

Department

Little Rock, AR 72211

U.S. Fish and Wildlife Service Nov. 5, 2009 No federally listed endangered,

Conway, AR 72032 threatened or candidate species
present within project area

Other Addressees:

Southwestern Power Administration Oct. 20, 2009 Impacts and costs of increased air

Tulsa, OK 74103 emissions should be quantified and
impacts to hydropower should be
detailed. Strongly objects to the
use of the inactive pool as a viable
alternative for the report and EA

U.S. Environmental Protection Agency, No response received to date

Region 6

Dallas, TX 75202

National Park Service, Midwest Region No response received to date

Omaha, NE 68102

FEMA, Region VI Oct. 15, 2009 Possible negative impacts on

Denton, TX 76210

identified special flood hazard
areas within project area. Also,
referred to floodplain managers for
Marion and Baxter Counties.

ENVIRONMENTAL ASSESSMENT (EA) PUBLIC REVIEW / COMMENTS

SUMMARY

The draft environmental assessment (Draft EA) and reallocation report for this action
were released concurrently for public review and comment on May 11, 2010. The
comment period ran for 30 days from May 11, 2010 to June 11, 2010 and was announced
via a public notice which ran in five (5) newspapers covering the project area. These
newspapers are identified in the Affidavit of Insertion included in Appendix C. Copies of
the Draft EA and Reallocation Report were mailed on compact disk to recipients listed on
the mailing list included in this attachment. In addition, an electronic copy was posted on
the Little Rock District webpage. Hardcopies were made available at the Mountain
Home Project Office, the Searcy County Library, the Marion County Library in Yellville,
Arkansas and at the Little Rock District headquarters building. A mailing list, copies of
the public notice, newspaper notices, and other information pertaining to the public
review period are included in Appendix C.
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Overall, ten (10) comment letters from agencies and private individuals were received
during the comment period. Included were letters from eight (8) agencies or
organizations and two (2) individual citizens. Copies of all letters are included in
Appendix C. A brief description of each comment letter and, where appropriate, a
summary of substantial comments raised are provided below. In addition, a brief
summary of the Little Rock District’s evaluation of substantial issues raised in these
comments is also included.

COMMENTS RECEIVED

Department of Energy, Southwestern Power Administration (letter dated June 11, 2010).
The Southwestern Power Administration (SWPA) provided a significant number of
comments on matters ranging from water supply needs and withdrawal rates, concern
over USACE policies regarding reallocating storage for water supply, hydropower
crediting calculations and procedures, methods of alternatives evaluation and resulting
selection of the proposed plan, and consideration of the inactive pool for storage
reallocation. In addition, SWPA identified the need to provide revisions based on an
alternate Southwestern power marketing area, recently-renewed contracts, and recently-
updated power rates.

A thorough analysis of comments received from SWPA was conducted by the Little
Rock District and the Corps’ Hydropower Analysis Center (HAC). Based on a review of
the appropriate power marketing area and newly-revised rates, HAC revised calculations
in its hydropower report (Reallocation Report, Appendix D). Similar changes were
reflected in updates to the Reallocation Report and EA, as appropriate. Many comments
received from SWPA concern long-standing and well-known areas of disagreement
between SWPA and the Corps regarding USACE policy for evaluating impacts to
hydropower and hydropower crediting procedures. In instances where Corps policy was
applicable to methodology used in this study, such policy was consistently applied.
These policy issues will likely continue to be a point of disagreement between the Corps
and SWPA on this and future reallocations involving hydropower considerations.

One comment provided by SWPA was a recommendation to evaluate a flood pool
reallocation alternative employing hydropower yield protection operation (“HYPO”), a
methodology similar to dependable yield mitigation storage (DYMS) for existing water
supply users. Such an analysis was conducted by the Little Rock District for the White
River Minimum Flow (WRMF) study at Bull Shoals Lake. However, there are several
distinctions between WRMF and the current study. These include special project-specific
authorizing legislation, a reallocation for non-municipal and industrial (M&I) water
supply purposes for WRMF, a reallocation of nearly twenty (20) times the storage
volume for WRMF relative to the currently-proposed action, and a much greater adverse
effect on hydropower. While not in accordance with USACE policy, alternative
evaluation using HYPO was conducted for WRMF based on these considerations and the
project-specific authority. The current USACE policy regarding existing hydropower
users is that compensation may be considered through minor operational changes for the
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reallocation from the flood control pool to M&I water supply, and therefore, HYPO is not
a viable consideration for the currently-proposed action.

Southwestern Power Resources Association (letter dated June 11, 2010). The
Southwestern Power Resources Association (SPRA) provided comments which were
very similar in nature and specific content to those provided by SWPA. In summary,
SPRA expressed concern over an appropriate power marketing area, newly-revised
hydropower rates, calculations of the hydropower impacts of storage reallocations
including pricing, the period included in the evaluation, definition of usable storage, and
cumulative effects of past reallocations.

The Little Rock District and HAC thoroughly evaluated comments received from SPRA.
As many of these issues were similar to those raised by SWPA, conclusions were
likewise similar. Most of the comments were addressed by identifying the USACE
policy used in the evaluation of hydropower impacts and crediting procedures. Where
necessary based on newly-revised rates and other considerations, revisions were
incorporated in the HAC report, the reallocation report, and EA. In instances where
comments provided by SPRA were in conflict with USACE policy, USACE policy was
consistently applied.

The SPRA likewise provided comments regarding cumulative effects on hydropower
production and mitigation considerations for such effects. The USACE believes that
mitigation for hydropower effects is provided for by credits to SWPA in accordance with
Corps’ policy and procedures. Finally, SPRA commented that the EA should consider
cumulative effects of storage reallocations on greenhouse gas emissions at the 24 Corps
projects from which SWPA markets hydroelectric energy and capacity owing to
replacement of hydropower losses by thermal generation. While the EA does provide
estimates of the increase in greenhouse gas emissions resulting from the proposed action,
the widespread geographic range of the 24 Corps projects and uncertainties regarding
location of thermal generation facilities make it difficult to quantify cumulative effects on
ambient air quality. It should be noted, however, that such thermal facilities are subject
to air quality regulations and permitting requirements aimed at attainment of air quality
standards.

T. David Carruth, Attorney at Law (letter dated June 10, 2010). Mr. Carruth provided
comments reported to be on behalf of himself, “the White River Conservancy, and are
available as comments for the Arkansas Wildlife Federation, the Clarendon Chamber of
Commerce and a lose [sic] association of individuals who use the waters of the White
River for recreation, fishing and hunting. This association is known as the
B.P.F.M.A.O.R.R.R.” Mr. Carruth commented that he had trouble accessing the draft
Reallocation Report and EA for review from the Corps’ website and for that reason
requested an extension of the comment period. He also expressed concerns that the
reallocation of water supply storage would “have a profound impact on both the human
and natural environment.” He stated that “Water supply is not an authorized use of the
water impounded by Bull Shoals Dam.” He expressed concern about how the
reallocated water supply storage will be managed and utilized, as well as how
downstream waters will be managed. He expressed the opinion that the *“allocation
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should not take place”, that a full environmental impact study should be conducted, and
that to do less “would be in violation of the National Environmental Policy Act.”

The Little Rock District has thoroughly evaluated Mr. Carruth’s comments. The Corps
provided opportunity for document review via the internet and hard copies in four (4)
locations throughout the state, to include the Mountain Home Project Office, the Searcy
County Library, the Marion County Library, and Little Rock District Office. During the
comment period, the majority of the responses received indicated that the individuals or
agencies had reviewed documents with no indications of problems or inabilities in
accessing the documents, thus validating the distribution methods. There were also no
known problems with the website link throughout the comment period. Therefore, it was
determined that there was no reason for extending the comment period.

Other concerns expressed are addressed in the Environmental Assessment and Finding of
No Significant Impact. These two documents complete the requirements called for by the
National Environmental Policy Act of 1970 (42 USC 4321, et seq., as amended), under
guidelines set for by the Council on Environmental Quality (CEQ) regulations (40 CFR,
Parts 1500-1508). The Bull Shoals Dam and Lake Project is a multi-purpose reservoir.
The project was authorized for flood control, hydroelectric power and other purposes,
including fish/wildlife and recreation, by the Flood Control Act of 28 June 1938, as
modified by the Flood Control Act of 1941.The Water Supply Act of 1958 provides
general authorization for construction or reallocation of storage for water supply uses at
all Corps lakes, provided such construction or reallocation does not seriously affect other
authorized project purposes. The Chief of Engineers has delegated authority to approve
reallocations of up to 15 percent of total storage capacity, or 50,000 ac-ft, whichever is
less. This report concluded the reallocation for water supply will have no significant
impacts to the authorized operating purposes of Bull Shoals Lake which include flood
control, hydropower, water supply and fish and wildlife. The USACE does not operate
for or regulate the downstream use of the water in the White River System.

Arkansas Game and Fish Commission (letter dated June 1, 2010): The Arkansas Game
and Fish Commission (AGFC) did not have any specific concerns with the proposed
reallocation of water supply storage in Bull Shoals Lake from a fish and wildlife
management standpoint.

The Little Rock District acknowledges these comments.

Arkansas Department of Health (letter dated May 13, 2010): The Arkansas Department
of Health (ADH) reviewed the proposed project and concluded that it would provide the
local area with a safe drinking water supply.

The Little Rock District acknowledges these comments.

Department of Arkansas Heritage (letter dated May 13, 2010): The Department of
Arkansas Heritage (DAH) concluded that the proposed project would not affect any
known historic properties.
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The Little Rock District acknowledges these comments.

U. S. Fish and Wildlife Service (USFWS) (letter dated June 3, 2010): The USFWS
concurred with the assessment that this project will have no significant negative
environmental impacts. Therefore, the Service had no objection to the proposed issuance
of a Finding of No Significant Impact for the proposed action.

The Little Rock District acknowledges these comments.

Federal Emergency Management Agency (FEMA): FEMA requested that the county
floodplain administrators be contacted for the review of the project and possible permit
requirements for the proposed project.

The Little Rock District determined that the proposed action will result in no impact to
floodplains; therefore, county floodplain administrators were not involved.

Comments from Individuals: Additional comments were provided by two (2) individual
citizens (undated and handwritten letters by Mr. Gary Honeycutt, and one with an
illegible signature and no return address). Both are included in this attachment. The
comments from these individuals focused on the potential negative impacts of
reallocating storage for water supply. All of the concerns expressed by these individuals
are addressed in the Environmental Assessment and Finding of No Significant Impact.
One individual questioned the authority to utilize Bull Shoals Lake for public water
supply. The other individual seemed to focus on the use of the land that Bull Shoals Lake
occupies for a public water supply reservoir.

The Little Rock District operates the Bull Shoals Dam and Lake Project as a multi-
purpose reservoir, as authorized by the Congress of the United States. The project was
authorized for flood control, hydroelectric power and other purposes, including
fish/wildlife and recreation, by the Flood Control Act of 28 June 1938, as modified by the
Flood Control Act of 1941. The Water Supply Act of 1958 provides general
authorization for construction or reallocation of storage for water supply uses at all Corps
lakes, provided such construction or reallocation does not seriously affect other
authorized project purposes. The Chief of Engineers has delegated authority to approve
reallocations of up to 15 percent of total storage capacity, or 50,000 ac-ft, whichever is
less. This report concluded the reallocation for water supply will have no significant
impacts to the authorized operating purposes of Bull Shoals Lake.

CONCLUSIONS

The draft and final EA were prepared in accordance with ER 200-2 “Procedures for
Implementing NEPA,” which provides guidance for implementation of the procedural
provisions of the National Environmental Policy Act (NEPA) of 1970 (42 USC 4321 et
seq., as amended) for the Civil Works Program of the U.S. Army Corps of Engineers, per
regulations set forth by the Council on Environmental Quality (CEQ) (40 CFR Parts
1500-1508).
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After careful evaluation of all comments received, the conclusions and recommendations
expressed in the draft report and EA remain the same. None of the comments received
warrant a change to the conclusion that the proposed action has no significant effects on
the environment.

Therefore an Environmental Impact Statement (EIS) is not warranted and a "Finding of
No Significant Impact” (FONSI) is appropriate.

6.5 Risk and Uncertainty

Forecasting the future is a delicate task. Section 4 presents three distinct growth
scenarios for population. Even with these scenarios, the quality of the forecast
diminishes as the time period grows. To have a consistent period of analysis throughout
this document, a 50-year period of analysis is used. However, it should be noted that the
quality of the forecast diminishes over the time horizon. Water demand forecasts for
2020 are more likely to be accurate than water demand forecasts for 2052.

The selection of the pool with the least benefits foregone (the conservation pool) is
sensitive to the calculation of flood damage benefits and recreational benefits foregone,
especially as the dollar difference in losses is small, as well as the fluctuation in energy
and capacity prices. Selection of the flood pool or inactive pool would change the
required ac-ft of storage, the credits to the Power Marketing Agency, and the users’ costs.

6.6  Summary of Dam Safety Considerations

In December 2008 Bull Shoals Dam was rated Dam Safety Action Classification (DSAC)
IV after being screened in June 2005 as part of a nationwide portfolio risk assessment.
EC 1110-2-210, Water Supply Storage and Risk Reduction Measures for Dam Safety,
dated 16 July 2009, requires a review of the Potential Failure Mode Analysis (PFMA) for
the dam and an analysis of the effect of a higher pool elevation on the probable failure
due to seismic or hydrologic conditions. In addition, analysis of the effects (if any) that a
higher pool elevation might have on the structure is required. Hydrologic studies indicate
that pool changes resulting from this proposed water storage reallocation would have no
effect on pool elevation at extreme floods such as the Probable Maximum Flood and the
Infrequent Flood Event (300 year return period). Sliding stability was judged to be the
most likely failure mode resulting from an increase in pool. The completed analysis
indicates that the structure is stable under all load conditions and that there are no known
dam safety issues created or made worse by the proposed storage reallocation in this
study. A memo from the Dam Safety Officer summarizing the analysis is included in
Appendix E of this report.

Drilling and testing of the foundation rock was completed in January and February of
2010. A series of 10 borings were drilled beneath the dam in order to determine the
correct design values to be used. These samples were then tested by an accredited
laboratory and the results were reviewed by a panel of recognized experts — both from the
Corps and the private sector. Structural engineers took the specific values and conducted
an analysis related to sliding stability since it was determined to be the governing failure
mode for the project. The results indicated that: a) the effect on sliding stability due to a
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minor increase or decrease in the pool was basically immeasurable, and b) all monoliths
are stable against sliding forces. Sliding safety factors were computed for the following
load conditions: normal pool, 300 year pool (or record pool), seismic, and extreme
hydrological (probable maximum flood). The computed sliding safety factors for all
monoliths were above factor of safety criteria except for a single overflow monolith.
This particular monolith (#26) possessed a factor of safety of 1.45 at normal pool. This
was due to the quality of the rock found in the single boring taken below that monolith.
While this is below the 2.0 generally required at normal pool, it is still well above 1.0,
thereby alleviating any immediate concerns about the monolith’s stability. It is believed
that additional testing in the downstream passive wedge would likely result in an increase
in the actual cohesion value. If similar to the other 9 borings taken across the dam this
monolith would also meet established factor of safety criteria. However, without that
data a more conservative assumption was used in the analysis.

The results of the testing program and stability analysis have significantly raised the
confidence level in the safety of Bull Shoals Dam and done nothing but reaffirm its status
as a DSAC 4 dam. In addition, the dam has an excellent record of performance
throughout its nearly 60 year life. Its performance during the record pools of 2008 (near
300 year event) was exemplary. The district should use normal budget processes to
complete the additional testing and analysis needed to establish the final design rock
strengths for Monolith #26. While not expected, if those values turn out to be
significantly lower than the values already used, a determination will then need to be
made as to whether the issue is significant enough to warrant a reconsideration of the
dam’s DSAC rating.

Pursuant to ER 1105-2-100, costs of project modification for dam safety will follow the
provisions of Section 1203(a)(1) of WRDA '86. Under these provisions, fifteen (15)
percent of the costs of the modification are allocated among purposes and shared with
appropriate project sponsors in the same percent as the joint-use expenditures are
allocated in the original cost allocation. Where water supply storage is reallocated, the
terms of the reallocation agreement will form the basis for the assignment of dam safety
costs.
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7.0 SELECTED ALTERNATIVE

7.1  Description

Based on the analysis contained in Section 6.1, purchasing water supply storage from
Bull Shoals Lake and constructing a water treatment plant adjacent to the lake is the most
cost effective alternative for OMRPWA. Since MCRWD is already purchasing 880 ac-ft
from Bull Shoals Lake, purchasing an additional 1,698 ac-ft from Bull Shoals Lake is the
most cost effective alternative for MCRWD.

In Section 3.4, the following alternatives for reallocating storage from Bull Shoals Lake
were evaluated in detail:

Alternative #1, No action alternative

Alternative #2, Reallocation from the conservation pool
Alternative #3, Reallocation from the flood control pool
Alternative #4, Reallocation from the inactive pool

All of these alternatives assume that White River Minimum Flows will be implemented
after the water supply reallocation for OMRPWA and MCRWD.

As described in Section 5.2.6., the lowest-impact reallocation in terms of hydroelectric
power, flood and recreation benefits is a reallocation from the inactive pool, Alternative
4. In the original screening of alternatives there was no singular reason to discount the
use of the inactive pool at Bull Shoals Lake for reallocation of water storage for water
supply. During detailed analysis of the alternatives, the total economic losses to the other
project purposes were so close that it was mathematically indistinguishable between the
inactive pool and conservation pool. Reallocation to water supply from the conservation
pool was preferred as it does not impact current water control plans in the basin and it
preserves the existing environmental benefits of the inactive pool in extreme drought
conditions. Therefore, the Little Rock District recommended a reallocation from
conservation pool in the Draft Report.

Based on comments received from SWPA on the Draft Report the District re-calculated
losses to hydropower based on new 2010 rates. Although reallocating storage from the
inactive pool for water supply shows slightly more net economic benefits in the revised
calculations, these are not sufficiently great enough to outweigh the non-monetary
environmental costs of reallocating storage from the inactive pool. The environmental
benefits of the inactive pool include storage for fish and wildlife, and contingency pool
for emergency water supply and hydropower head in drought conditions. Given the
totality of analysis, reallocating storage from the conservation pool is still the alternative
that best maximizes net economic benefits while preserving existing environmental
benefits. Reallocating storage from the conservation pool is the District’s recommended
alternative. The recommended plan is supported by SWPA's opinion that the inactive
pool should not be considered.
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In addition, since the reallocation is from the conservation pool there is no change in pool
elevation.

Using the standard method of calculating updated cost of storage, the total value of the
11,886.541 ac-ft of storage is estimated at $2,392,088, with a cost of $2,050,361 to
OMRPWA for 10,188.463 ac-ft of storage and a cost of $341,727 to MCRWD for
1,698.077 ac-ft. However, most of the OMRPWA service area and all of the MCRWD
service area meet the requirements specified in Section 322 of WRDA 1990 to be eligible
for reduced pricing for low income communities. Applying the Section 322 reduced
pricing, the cost of storage for OMRPWA is $1,669,990 for 10,096.675 ac-ft to provide
approximately 5.946.000 gallons per day to the portions of the system eligible for the low
income pricing. The additional cost to OMRPWA for the remaining 91.788 ac-ft of
storage, to provide approximately 54,000 gallons per day, is under consideration by the
Department of the Army, but will be no more than the updated cost of storage which is
$18,472. Under the Section 322 reduced pricing, the cost of storage for MCRWD s
$280,861 for 1,698.077 ac-ft to provide 1 million gallons per day.

7.2 Rationale for Selection

The majority of the member water systems struggle to meet customer demands from their
existing sources which include shallow wells, deep wells, or springs. In addition, the
ADH has stated the well water has excessive and dangerous levels of radium, fluoride,
and hydrogen sulfide, and they have declared the need for an alternative water supply for
these communities as their top priority. The Environmental Protection Agency has
certified that many of these water sources are not safe for human consumption.
Reallocation of 11,886.541 ac-ft from the conservation pool to water supply is the most
efficient means to satisfy the projected water demands for the OMRPWA and MCRWD.

This would bring the identified total water supply storage to 13,585 ac-ft. A reallocation
of water supply storage from hydroelectric power storage does not occur until water
supply agreements are signed by all parties and the water supply user starts to pay for the
storage. Therefore, the actual reallocation is incremental and is implemented upon
execution of water supply agreements. Storage identified for reallocation, but not under
agreement, is still considered hydroelectric power storage; however, it no longer becomes
a dependable source of power.

The study to reallocate 11,886.541 ac-ft of storage from hydroelectric power to water
supply complies with NEPA. An EA, included as Appendix C, was conducted and
determined that no significant environmental impacts are anticipated to occur as a result
of the proposed reallocation action. Impacts will occur to hydroelectric power production
at Bull Shoals Dam; however, SWPA will receive credits to the accounting records. The
annual capacity and energy credits are tabulated in Appendix D, Hydroelectric Power
Analysis Center Report, Section 7.2, page 41 and 42.

The traditional USACE policy has been to transfer credits to hydropower accounts that
are only sufficient to make up for amounts the power marketing agency could not collect
because it would sell less hydropower. It has not been the Corps policy to reimburse the
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power marketing agency or their customers directly for their purchase of alternative
power. When there is a loss of revenue from existing purposes, or additional operation
and/or maintenance expenses are incurred from existing purposes because of a water
supply storage reallocation, these charges will be shown as a direct charge against the
water supply function. Traditionally, if hydropower revenues were to be reduced
because of a water supply storage reallocation, the power marketing agency could be
credited for the amount of revenues foregone to the Treasury because of the reallocation.
This credit is typically estimated as a uniform annual credit. Traditional policy is
distributed through the Planning Guidance Notebook, ER 1105-2-100, 22 April 2000, and
is further explained in the Water Supply Handbook, Revised IWR Report 96-PS-4.

A FONSI was approved by the USDA on August 24, 2009 that addresses the impacts of
the proposed pipeline from the treatment plant near Bull Shoals Lake to serve the
customers of OMRPWA. This FONSI covered the intake, water treatment plant, and
distribution system.
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8.0 IMPLEMENTATION

8.1 Federal and Non-Federal Costs

Federal Costs

A water supply reallocation from Bull Shoals Lake will have an adverse affect on SWPA.
Therefore, a credit to the accounting records should be made based on the estimated loss
of power outputs and the current rates charged by SWPA (ER 1105 -2-100). An annual
amount of $54,826 will be credited to hydropower during the 30-year water user payment
period. This credit is based on capacity credits plus energy credits calculated for the 50-
year period of analysis and annualized over the 30-year water supply payment period.
The annual capacity credits, $625, are based on capacity benefits through 2025 and
capacity revenues from 2026 to 2059. The annual energy credits, $54,201, are based on
energy benefits through 2025 and energy revenues from 2026 to 2059. The annual
capacity and energy credits are tabulated in Appendix D, Hydroelectric Power Analysis
Center Report and summarized in Tables 7-7 and 8-3 of that appendix. The annual
amortized water supply user payments are more than sufficient to cover the hydropower
credit amount.

Non-Federal Costs

In consideration of the right to utilize the storage space at Bull Shoals Lake [and the
water supply conduit] for Municipal and Industrial water supply purposes, the OMRPWA
and MCRWD shall pay to the Government the cost of storage as listed below as
principal owing, amortized over a thirty year period at the interest rate required by the
Water Supply Act of 1958, as amended:

e The cost of storage to OMRPWA under Agreement No. 1 at reduced low income
pricing of $1,669,990

e The cost of storage to OMRPWA under Agreement No. 2 at not more than
$18,472; and

e The cost of storage to MCRWNDat reducing low income pricing of $280,861.

The Little Rock District shall operate and maintain Bull Shoals Lake and Dam.
OMRPWA and MCRWD shall pay a share of the costs of such operation and
maintenance calculated to be 0.2293%, and 0.0382%, respectively. OMRPWA and
MCRWD shall be responsible for operation and maintenance of all installations and
facilities which they may construct for the diversion or withdrawal of water, and shall
bear all costs of construction, operation and maintenance of such installations and
facilities.

8.2 Federal and Non-Federal Responsibilities

Federal Responsibilities

The Little Rock District shall reallocate storage (conservation pool) at Bull Shoals Lake
so as to include storage of M&I water supply for the OMRPWA and MCRWD. The
Government reserves the right to control and use all storage in Bull Shoals Lake in
accordance with authorized purposes. The Government reserves the right to take such
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measures as may be necessary in the operation of Bull Shoals Lake and Dam to preserve
life and/or property, including the right not to make downstream releases during such
periods of time as deemed necessary, in its sole discretion, to inspect, maintain or repair
the Federal facilities.

Sedimentation surveys will be made by the District Engineer during the term of the water
storage agreement at intervals not to exceed fifteen (15) years unless the District
Engineer determines that such surveys are unnecessary.

Non-Federal Responsibilities

The regulation of the use of water withdrawn or released from the reallocation of storage
space at Bull Shoals Lake shall be the sole responsibility of the OMRPWA and
MCRWD. The OMRPWA and MCRWD have full responsibility to acquire in
accordance with State laws and regulations, and, if necessary, to establish or defend, any
and all water rights needed for utilization of the storage provided under their water
supply storage agreements.

OMRPWA and MCRWD agree to furnish and install, without cost to the Government,
suitable meters or measuring devices satisfactory to the District Engineer for the
measurement of water which is withdrawn from Bull Shoals Lake by any means other
than through the Project outlet works. OMRPWA and MCRWD shall furnish to the
Government monthly statements of all such withdrawals.

During any construction, operation, and maintenance by the OMRPWA and MCRWD of
any facilities, specific actions will be taken to control environmental pollution which
could result from such activity and to comply with applicable Federal, State, and local
laws and regulations concerning environmental pollution. Particular attention should be
given to:

a. Reduction of air pollution by control of burning, minimization of dust,
containment of chemical vapors, and control of engine exhaust gases, and of
smoke from temporary heaters;

b. Reduction of water pollution by control of sanitary facilities, storage of fuels and
other contaminants, and control of turbidity and siltation from erosion;

c. Minimization of noise levels;

On site and off site disposal of waste and spoil; and,

e. Prevention of landscape defacement and damage.

o

8.3  Proposed Schedule

The proposed implementation schedule for reallocation at Bull Shoals Lake is as follows:
OMRPWA and MCRWD:

Sign Water Supply Storage Agreement No. 1 with OMRPWA, August 2010
Sign Water Supply Storage Agreement No. 2 with OMRPWA, September 2010
Sign Water Supply Agreement with MCRWD, September 2010

OMRPWA starts construction of USDA-funded Water Treatment Plant (expected
to take approximately 20 months), October 2010.
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WRMF:
e Implement WRMF Project, Spring 2012.

8.4 Proposed Agreements

8.4.1 Water Supply Storage Agreement Considerations

Reallocation of storage at Bull Shoals Lake will be implemented by the following three
(3) water supply agreements:

e Water Supply Storage Agreement No. 1 (for 10,096.675 ac-ft) between the
Department of the Army and Ozark Mountain Regional Public Water Authority
for the Reallocated Water Storage Space in Bull Shoals Lake, Arkansas;

e Water Supply Storage Agreement No. 2 (for 91.788 ac-ft) between the
Department of the Army and Ozark Mountain Regional Public Water Authority
for the Reallocated Water Storage Space in Bull Shoals Lake, Arkansas; and

e Water Storage Agreement (for 1,698.077 ac-ft) between the Department of the
Army and Marion County Regional Water District for the Reallocated Water
Storage Space in Bull Shoals Lake, Arkansas.

8.4.2 Real Estate Easement Considerations

The following Government (Corps) Real Estate easements are required to implement the
reallocation for OMRPWA at Bull Shoals Lake:

e Water Intake area [includes water intake facility, access road, parking area and a
300-foot restrictive easement area around the intake] and 8.56 acres easement

e Pipeline: temporary construction area license (1.57 acres) and permanent
easement (3.93 acres)

A map of the real estate easements is provided in Figure 8.1. The cost for these outgrants
to the water authority is $0. These instruments would be granted to the applicant for the
benefit of the general public pursuant to the provisions of the water storage agreement.

Current policy authorizes the USACE to collect non-statutory mitigation for the impacts
to the project, as well as administrative fees for evaluation and processing.
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9.0 CONCLUSIONS AND RECOMMENDATIONS

9.1 Findings

The OMRPWA is requesting 6 MGD and MCRWD is requesting an additional 1 MGD of water
supply from Bull Shoals Lake. Located in north central Arkansas, Bull Shoals Lake is a Corps
project authorized for the purposes of flood control, hydroelectric power, and uses of recreation,
fish/wildlife, and water supply. Construction of the dam started in 1947, and Bull Shoals Lake
construction was considered complete in 1963 with the installation of the final two generating
units for a total of eight turbines.

Bull Shoals Lake encompasses 45,400 surface acres, a shoreline of 740 miles at the top of the
design conservation pool (654 feet) and an upstream drainage basin of 6,036 square miles. The
existing project storage allocations will change with implementation of WRMF. In anticipation
of the WRMF, the storage capacity in the lake will be 2.127 million ac-ft of flood control
storage, 1.236 million ac-ft of conservation storage, and 2.045 million ac-ft of inactive storage,
for a total storage of 5.408 million ac-ft.

OMRPWA'’s long-term maximum daily water supply needs are approximately 7.6 MGD. The
user’s cost to reallocate adequate storage to provide the requested 6 MGD totals not more than
$1,688,462, consisting of $1,669,990 under Agreement No. 1 based upon low income pricing,
and not more than $18,472 under Agreement No. 2. OMRPWA will also pay 0.2293% for their
portion of the Operations and Maintenance of Bull Shoal Lake.

MCRWD’s long-term maximum daily water supply needs are approximately 4 MGD. The only
current source of water is through the USACE water supply contract for 880 ac-ft at Bull Shoals
Lake along with 818 ac-ft dependable yield mitigation from WRMF implementation. The user’s
cost to reallocate adequate storage to provide an additional 1 MGD is $280,861 based on low-
income pricing. MCRWD will also pay 0.0382% for their portion of the Operations and
Maintenance of Bull Shoals Lake.

A water supply reallocation from Bull Shoals Lake will have an adverse affect on SWPA.
Therefore, an annual amount of $54,826 will be credited to hydropower accounting records
during the 30-year water user payment period. This credit is based on the estimated loss of
power outputs and the current rates charged by SWPA, and calculated by capacity credits plus
energy credits. The annual capacity credits, $625, are based on capacity benefits through 2025
and capacity revenues from 2026 to 2059. The annual energy credits, $54,201, are based on
energy benefits through 2025 and energy revenues from 2026 to 2059.

The cost of reallocating storage from Bull Shoals Lake was compared to the most likely and least
costly alternative, reallocation from Norfolk Lake. Reallocation from Bull Shoals Lake was
found to be a less costly alternative than reallocation from Norfolk Lake. In the original
screening of alternatives there was no singular reason to discount the use of the inactive pool at
Bull Shoals Lake for reallocation of water storage for water supply. During detailed analysis of
the alternatives, the total economic losses to the other project purposes were so close that it was
mathematically indistinguishable between the inactive pool and conservation pool. Reallocation
to water supply from the conservation pool was preferred as it does not impact current water
control plans in the basin and it preserves the existing environmental benefits of the inactive pool
in extreme drought conditions. Therefore, the Little Rock District recommended a reallocation
from conservation pool in the Draft Report.
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Based on comments received from SWPA on the Draft Report the District re-calculated losses to
hydropower based on new 2010 rates. Although reallocating storage from the inactive pool for
water supply shows slightly more net economic benefits in the revised calculations, these are not
sufficiently great enough to outweigh the non-monetary environmental costs of reallocating
storage from the inactive pool. The environmental benefits of the inactive pool include storage
for fish and wildlife, and contingency pool for emergency water supply and hydropower head in
drought conditions. Given the totality of analysis, reallocating storage from the conservation pool
is still the alternative that best maximizes net economic benefits while preserving existing
environmental benefits. Reallocating storage from the conservation pool is the District’s
recommended alternative. The recommended plan is supported by SWPA's opinion that the
inactive pool should not be considered.

According to the Water Supply Handbook, “reallocation is considered to be a reassignment of
the usage of existing storage space in a reservoir project to a higher and better use. In this
process, economic, political and public welfare issues are taken into consideration,” (Revised
IWR Report 96-PS-4). Reallocation of conservation pool storage from Bull Shoals Lake for
water supply is to a higher and better use for the following reasons.

e Unsafe existing water supplies for many members of OMRPWA because of naturally
occurring radium and other contaminants

Inadequate water supplies during summer months
Lack of feasible local alternatives for water supply
Limited population and economic growth in the area due to water supply limitations

Relatively small impact on hydroelectric power production and the power marketing
authority will receive accounting record credit for the small impacts

An environmental assessment was conducted to determine the environmental impacts of the
proposed reallocation. The EA and the FONSI are located in Appendix C.

The OMRPWA and MCRWD requests for the Municipal and Industrial water supply storage
from the conservation pool at Bull Shoals Lake would meet the future water supply needs of
north central Arkansas.

9.2  Recommendation of District Engineer

Based on the 2010 Environmental Assessment, Finding of No Significant Impacts and pursuant
to the Water Supply Act of 1958 (Public Law 85-100) as amended, it is recommended to
reallocate 11,886.541 ac-ft of conservation pool storage at Bull Shoals Lake from hydropower
purpose to Municipal and Industrial water supply as the most efficient means to satisfy the
current and projected water demands for the OMRPWA and MCRWD. It is important to note
that the reallocated storage is intended to yield the requested 7 MGD, but the USACE makes no
warranty of yield. This would bring the identified total water supply storage at Bull Shoals Lake
to 13,585 ac-ft.
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Date:

Glen A. Masset
Colonel, U.S. Army
District Engineer
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1. General

This study i1nvestigated the feasibility of storage
reallocations in Bull Shoals Lake for water supply that
would provide a firm yield (or dependable yield) of 6 MGD
for Ozark Mountain Regional Public Water Authority (OMRPWA)
and an additional 1 MGD for Marion County Regional Water
District (MCRWD). A comparative analysis of impacts, based
on derived duration and frequency curves for reallocation
plans versus existing or base conditions was performed for
the White Rive Lakes (Beaver, Table Rock, Bull Shoals,
Norfork and Greers Ferry), and also downstream of these, at
White River control points (Calico Rock, Batesville,
Newport, Augusta and Georgetown). In order to provide the
requested water supply demands, the reallocation of
currently authorized storage allocations was examined. The
alternatives investigated are for the reallocation of
storage from the conservation pool, the flood pool, or the
inactive pool. The four plans explored In this study are
henceforth referred to as; Base (existing), Conservation,
Flood, and Inactive; where the Base plan represents the
current authorized reallocation of flood storage for
Minimum Flows from Bull Shoals (conservation pool elevation
at 659.0 feet, msl) and Norfork Lakes.

1.1 Scope of Work

Storage volumes for reallocations of the proposed water
supply yields were determined. Hydrologic and hydraulic
studies were performed to determine, frequency and duration
for pool elevation, lake outflow, river stage, and river
discharge for each of the respective reallocation
alternatives.

1.2 Bull Shoals Lake Project Data

The main dam has a maximum height above the river bed of
258 feet and extends approximately 2,256 feet in length.
Bull Shoals Dam has 17 gated spillway crest gates and is
the fifth largest concrete dam in the United States. Bull
Shoals Lake encompasses 45,440 surface acres and a
shoreline of 740 miles at the top of the design
conservation pool (654 feet, msl). Bull Shoals drainage
basin is 6,036 square miles, including Beaver and Table
Rock Lakes.



The White River Minimum Flows Project Report and the Record
of Decision were approved by the Assistant Secretary of the
Army (Civil Works) in January 2009. Alternative BS-3, the
recommended plan specific to Bull Shoals Lake, was
authorized by the 2006 Energy and Water Development
Appropriations Act Section 132(a). Alternative BS-3
reallocated five feet of flood control storage, totaling
233,000 acre-feet for a target minimum flow release of 800
cfs. The authorized top of the conservation pool will be
raised five feet from elevation 654 to 659 feet, msl. With
this implementation, the storage capacity in the lake will
be 2.127 million acre-feet (AF) for flood control storage;
1.236 million AF of conservation storage for Minimum Flow,
hydropower, and water supply; and 2.045 million AF of
inactive storage for Commander approved emergency uses,
including hydropower, fish habitat, recreation, water
supply, and sediment storage. Total project storage 1is
5.408 million AF. The Minimum Flows project is currently
in the planning, engineering and design phase.

Table 1 summarizes the physical features of Bull Shoals
Lake with the authorized Alternative BS-3 implemented.

Table 1
Bull Shoals Lake Physical Features
Storage | Equivalent
Area Volume Runoff(2)
Feature Elevation(l) | (acres) | (ac-ft) (iinches)
Top of dam (3) 708
Design pool 703 79,730 | 6,013,000 18.7
Top of flood control pool 695 71,240 | 5,408,000 16.8
Spillway crest (17 tainter gates 40° wide by 28 high) 667 52,510 | 3,682,500 11.4
Top of conservation pool (4) 659 48,005 | 3,281,000 10.2
Top of conservation Pool (5) 654 45,440 | 3,048,000 9.5
Top of inactive pool 628.5 33,795 | 2,045,000 6.4
Probable maximum drawdown 588 20,260 964,400 3.0
Sluice invert (16 sluices 4 wide by 9” high) 477.06 829 8,380 -
Streambed 450 0 0
Total storage 5,408,000
Flood control storage 695-659 2,127,000
Conservation storage (min flows, hydropower & water supply) 659-628.5 1,236,000
Inactive storage(hydropower, fish, recreation, sediment) 628.5-450 2,045,000
(1) Feet, msl
(2) 6036 sq mi of drainage area upstream of dam
(3) Top of dam has a 3-foot concrete parapet
(4) White River Minimum Flow Reallocation (Alt. BS-3)
(5) Current operation




1.3 Methods and Procedures

Basic hydrologic and hydraulic data for each alternative
were computed in order to make the necessary comparisons of
each alternative to the Base plan. This data was used to
develop annual pool elevation-frequency, pool elevation-
duration, and annual lake discharge-frequency and lake
discharge-duration for each of the White River Lakes. The
data was also used to develop annual stage-frequency,
stage-duration, annual discharge-frequency and discharge-
duration for the specified control points along the White
River. The duration analysis was performed for annual,
monthly, and seasonal (Jan-Mar, Apr-Jun, Jul-Sep, Oct-Dec)
time periods.

2. Hydrologic Analysis

2.1 General

The basic hydrologic data used for this study were
developed using the White River Basin hydrologic routing
model, ““Southwestern Division Reservoir Regulation
Simulation Computer Model” (SUPER), which was developed by
Southwestern Division and updated through the years to
reflect the current regulating plan and hydropower
operations. A discussion of this computer model is
provided in Appendix A-1. For this study, the Base
condition is the authorized reallocation (approved January
2009) of flood storage for Minimum Flows in Bull Shoals and
Norfork Lakes. The Base condition also utilizes the
hydropower load operations developed by Southwestern Power
Administration (SWPA) in August 2009. This model has been
used in the Little Rock District for all studies involving
changes to the White River System since the 1970s. The
model was calibrated to documented historical events at
specific control points. The calibrated model was then
used to simulate a period of record from 1 January 1940
through 31 December 2008 for the base condition and for
each respective alternative reallocation. These
simulations were analyzed for Water Years 1941 though 2008
resulting in a continuous 68-year period of record daily
flows, stages and pool elevations for base conditions and
for each respective alternative at the White River Lakes
and specific control points along the White River. The
SUPER Model simulations for each alternative and the Base



plan are listed in Table 2 along with a brief description
for each simulation.

Table 2
SUPER MODEL SIMULATIONS
ALTERNATIVE PLANS RSUUNPEIRD DESCRIPTION

No Reallocation, Current
W09X02 | Plan of Operation with
Authorized Minimum Flows

Alternative 1 — Base
(No Action)

- - Reallocation From
Alternative 2 - Conservation W0O9X03 Conservation Pool

Alternative 3 — Flood W09X04 | Reallocation From Flood Pool

Alternative 4 — Inactive WO9X05 Egg:locatlon from Inactive

2.2 Sediment in Bull Shoals Lake

The White River above Bull Shoals Dam has a relatively low
sediment load, 0.027 percent of average annual flow, and
was estimated at the time of design to be about 1,210 acre-
feet per year. Sediment ranges have been obtained at only
five (6) locations since the project was completed in 1952.
These ranges were obtained in 1964 and 1979. In those 15
years only one (1) range on Big Creek indicated any
measurable deposition. Although the lake iIs now over 55
years old, there have been no reported sediment problems.
Storage in Bull Shoals for sediment is not quantified but
listed as one of the project purposes of the inactive pool.
The i1nactive pool contains 2,045,000 acre-feet of storage
below elevation 628.5 feet. The maximum probable drawdown
IS estimated to be elevation 588 feet and i1s the elevation
at which hydropower operations would most likely cease.

The storage below elevation 588 feet, sometimes referred to
as the dead pool, is 964,400 acre-feet. Assuming that
sediment was accruing in Bull Shoals Lake at the original
estimated rate of 1,210 ac-ft per year; then, approximately
12.5 percent of the storage below elevation 588 feet, or
less than 6 percent of the total inactive pool storage,
would be filled in a 100 year period. Therefore, impacts
from sediment deposition should not be an issue iIf
reallocation of storage in the upper portion of the
inactive pool for water supply was approved.




2.3 Spillway Adequacy for Probable Maximum Flood (PMF)

The Spillway Adequacy Study for Bull Shoals Dam was done in
1980 and indicated a hydrologic deficiency due to
overtopping by the Probable Maximum Flood (PMF). An
updated spillway adequacy study for Bull Shoals is
scheduled for completion by the end of FY 2010. However,
routing the 1980 PMF through Bull Shoals showed no
difference 1in maximum pool elevation based on the top of
conservation pool at elevation 659.0 feet (currently
authorized-Base) versus 659.25 feet (reallocation from
flood pool-Flood).

2.4 White River Projects - Firm Yield

Firm yield is the amount of water available for a specific
use on a dependable basis during the life of the project.
SUPER model mini runs were used to determine firm yield.

Project Inflow Assumptions

1) The firm yield was established utilizing the inflow
created only by the intervening area through the drought of
record. For Bull Shoals the drought of record was from 22
May 1961 until 16 May 1966. No inflows from upstream
reservoir power or Fflood control releases were considered
(including the house unit release).

2) The only contribution to inflow from upstream reservoirs
consists of the established leakage rate and, where
applicable, the fish hatchery release.

Project Outflow Assumptions

1) The established reservoir leakage rate was considered.

2) Where applicable, the fish hatchery release was
considered.

3) There were no releases for power generation.

2.5 Yield-Storage Analysis

The yield at any location is dependent on the amount of
inflow. The firm yield is determined based on the storage
available during the critical low flow period less any



required losses. These losses are basically evaporation,
leakage, and releases for downstream users. For the
analysis the inflow, evaporation, leakage, and downstream
releases remain constant. Therefore, only changes to the
available storage impact the yield at a specific location
(Bull Shoals Dam). That i1s, for each change in storage the
yield changes. For any increase in the project’s storage
the yield/storage ratio (YSR) i1s reduced thus requiring an
increase in storage to maintain a given yield.

The conservation pool i1s the authorized storage for water
supply and hydropower. Whenever the conservation pool
storage is reallocated for Municipal and Industrial Water
Supply, there is no change to the YSR. However, hydropower
storage i1s reduced on a one to one ratio. When the
conservation pool storage is increased by reallocation of
other usable project storages, then the YSR iIs decreased
and the current water supply user’s storage must be
increased to maintain yield. This additional storage is
called “dependable yield mitigation storage” or DYMS and is
the responsibility of the requesting entity. DYMS only
applies to the current water supply users. Hydropower
storage remains the same and their yield is reduced.

The useable storages available for reallocation from Bull
Shoals is from the conservation storage (YSR remains the
same), flood storage (YSR is reduced), or inactive storage
(YSR 1s reduced).

2.5.1 Alternative 1 - Base Condition (No Action)

The current top of conservation pool at elevation (EL)
654.0 feet (FT) has storage of 1,003,000 acre-feet (AF) and
a firm yield of 656.335 MGD (1015.5 CFS). Additional SUPER
runs were made for incremental storage amounts in order to
determine associated project storage yields. Figure 1
shows the firm yield for additional storage reallocated
from the flood pool. The Base condition for this study
includes an authorized 5-foot increase in the top of
conservation pool that correlates to an additional 233,000
AF of storage for Minimum Flows (Alternative BS-3), thus
providing conservation pool storage of 1,236,000 AF.

The Base condition conservation pool i1s at EL 659.0 FT with
a yield of 727.882 MGD (1126.2 cfs). “Dependable yield
mitigation storage” (DYMS) was applied in the Minimum Flows
(MF) reallocation to make Marion County Regional Water



District (MCRWD) whole at 1 MGD, thus increasing MCRWD’s
authorized storage of 880 AF to 1,698.077 AF. Also,
“Hydropower Yield Protection Operation” (HYPO) was applied
for MF increasing hydropower storage from 1,002,120 AF to
1,112,572.923 AF although yield was reduced slightly from
655.759 MGD to 655.196 MGD. See Table 3.

Figure 1
Elevation-Storage-Yield Curve
(Conservation plus Flood Pool)
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TABLE 3

FIRM YIELD STORAGE

AND

DEPENDABLE YIELD MITIGATION STORAGE

AT

BULL SHOALS LAKE

ALTERNATIVE 1 - BASE CONDITION (NO ACTION)

Existing Conservation Pool
Top EL 659.00 FT
. DYMS
Water Supply User Current Yield | Current Storage HYPO
MGD AF AF
Marion County Regional (additional request) 0.000 0.000
Ozark Mountain Regional (new request) 0.000 0.000
Marion County Regional 1.000 1698.077 818.077
Minimum Flows 71.686 121729.000
Hydropower 655.196 1112572.923 | 110,452.923
Total Yield (as per SUPER data) 727.882 111,271.000
Total Cons. Storage (as per SUPER data) 1236000.000
Yield/Storage Ratio 0.0005889014

2.5.2 Alternative 2 - Conservation Pool Reallocation

Reallocation of the conservation pool storage for the

requested yields of 6 MGD for OMRPWA and 1 MGD for MCRWD
would require 11,886.541 AF (OMRPWA: 10,188.463 AF and

MCRWD: 1,698.077 AF).

The reallocation would come entirely

from the existing hydropower storage allocation and would
reduce the hydropower yield by 7 MGD, from 655.196 MGD to

648.196 MGD.
1,100,686.382 AF.

Hydropower storage would be reduced to
This reallocation of existing

conservation storage would require no DYMS for existing
water supply users since the yield/storage ratio would

remain unchanged for MCRWD and MF.

The conservation

storage of 1,236,000 AF has a firm yield of 727.882 MGD.

See Table 4.




TABLE 4

FIRM YIELD STORAGE
AND
DEPENDABLE YIELD MITIGATION STORAGE
AT
BULL SHOALS LAKE

ALTERNATIVE 2 — OMRPWA and MCRWD REALLOCATION FROM CONSERVATION POOL

Proposed Conservation Pool
Top EL 659.00 FT
Water Supply User Proposed Proposed DYMS

Yield Storage

MGD AF AF
Marion County Regional (2nd reallocation) 1.000 1698.077
Ozark Mountain Regional (1st reallocation) 6.000 10188.463
Marion County Regional 1.000 1698.077
Minimum Flows 71.686 121729.000
Hydropower 648.196 1100686.382
Total Yield (as per SUPER data) 727.882
Total Storage (as per SUPER data) 1236000.000
Yield/Storage Ratio 0.0005889014

2.5.3 Alternative 3 - Flood Pool Reallocation

Reallocation of storage for yields of 6 MGD for OMRPWA and
1 MGD for MCRWD from the existing flood pool storage would
require raising the top of conservation pool 0.25 feet from
existing EL 659.00 FT to EL 659.25 FT and would require
11,948.151 AF of additional total storage. OMRPWA would
require 10,235.933 AF and MCRWD would require 1,712.218 AF
of contracted storage.

Increasing the conservation storage by raising the top of
conservation pool would reduce the yield/storage ratio and
thus DYMS would be required for all existing water supply
users except hydropower and MF as theilr storage remains the
same. MF yield would be reduced from 71.686 MGD to 71.363
MGD as yield was not guaranteed. The reduction in the
yield/storage ratio associated with raising the top of the
conservation pool would reduce the yield associated with
the hydropower storage by 2.958 MGD, from the existing
655.196 MGD to 652.238 MGD.

Since OMRPWA will be the first to contract for storage,
they will have a required DYMS amount of 6.781 AF to make
the current MCRWD yield whole. This would require raising



the top of conservation pool 0.22 feet to EL 659.22 FT.

See Table 5. The MCRWD purchase includes DYMS of 6.440 AF,
5.520 AF for OMRPWA and 0.920 AF MCRWD in order that their
yields remain whole. This would require raising the top of

conservation pool 0.03 feet to EL 659.25 FT.

pool elevation up to the nearest hundredth of a foot
(659.25 ft) actually results in 51.848 AF of non-allocated

storage. See Table 6.

Raising the top of conservation pool to EL 659.24 FT (as

Rounding the

opposed to 659.25 FT) would have resulted in reducing the

existing hydropower storage allocation by about 425 AF.

The new top of conservation pool at EL 659.25 FT would have

a storage of 1,248,000 AF and firm yield of 731.631 MGD.

TABLE 5

FIRM YIELD STORAGE
AND

AT
BULL SHOALS LAKE

DEPENDABLE YIELD MITIGATION STORAGE

ALTERNATIVE 3 - OMRPWA REALLOCATION FROM FLOOD POOL

Proposed Conservation Pool
Top EL 659.22 FT
Water Supply User Proposed Proposed DYMS

Yield Storage

MGD AF AF
Marion County Regional (2nd reallocation) 0.000 0.000
Ozark Mountain Regional (1st reallocation) 6.000 10229.151
Marion County Regional 1.000 1704.859 6.781
Minimum Flows 71.401 121729.000
Hydropower 652.590 1112572.923
Total Yield (as per SUPER data) 731.181 6.781
Total Storage (as per SUPER data) 1246560.000
Yield/Storage Ratio 0.0005865589

NOTE: Rounding up to pool elevation 659.227 results in 324.067 ac-ft of

non-allocated storage.
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TABLE 6

FIRM YIELD STORAGE

AND

DEPENDABLE YIELD MITIGATION STORAGE

AT

BULL SHOALS LAKE

ALTERNATIVE 3 - MCRWD REALLOCATION FROM FLOOD POOL

Proposed Conservation Pool
Top EL 659.25 FT
Water Supply User Proposed Proposed DYMS

Yield Storage

MGD AF AF
Marion County Regional (2nd reallocation) 1.000 1705.779
Ozark Mountain Regional (1st reallocation) 6.000 10234.671 5.520
Marion County Regional 1.000 1705.779 0.920
Minimum Flows 71.363 121729.000
Hydropower 652.238 1112572.923
Total Yield (as per SUPER data) 731.631 6.440
Total Storage (as per SUPER data) 1248000.000
Yield/Storage Ratio 0.0005862426

NOTE: Rounding up to pool elevation 659.25 ft results in 51.849 ac-ft
of non-allocated storage.

2.5.4 Alternative 4 - Inactive Pool Reallocation

Reallocation of storage for yields of 6 MGD for OMRPWA and
1 MGD for MCRWD from the existing inactive pool storage
would require lowering the bottom of conservation pool 0.36
feet from existing EL 628.50 FT to EL 628.14 FT and would
require 11,943.284 AF of additional total storage. OMRPWA
would require 10,231.252 AF and MCRWD would require
1,712.032 AF of contracted storage.

Increasing the conservation storage by lowering the bottom
of conservation pool would reduce the yield/storage ratio
and thus DYMS would be required for all existing water
supply users except hydropower and MF. MF yield would be
reduced from 71.686 MGD to 71.388 MGD as yield was not
guaranteed. The reduction in the yield/storage ratio
associated with lowering the bottom of the conservation
pool would reduce the yield associated with the hydropower
storage by 2.726 MGD, from the existing 655.196 MGD to
652.470 MGD.

Since OMRPWA will be the first to contract for storage,
they will have a required DYMS amount of 6.113 AF to make

11




the current MCRWD yield whole. This would require lowering
the bottom of conservation pool 0.31 feet to EL 628.19 FT.
See Table 7. The MCRWD purchase includes DYMS of 6.862 AF,
5.882 AF for OMRPWA and 0.980 AF MCRWD in order that their
yields remain whole. This would require lowering the
bottom of conservation pool 0.05 feet to EL 628.14 FT.
Rounding the pool elevation down to the nearest hundredth
of a foot (628.14 ft) actually results In 296.716 AF of
non-allocated storage. See Table 8.

Lowering the bottom of conservation pool to EL 628.15 FT
(as opposed to 628.14 FT) would have resulted in reducing
the existing hydropower storage allocation by about 42 AF.

The new bottom of conservation pool at EL 628.14 FT would
have storage of 1,248,240 AF and firm yield of 732.032 MGD.

Figure 2 shows the firm yield for additional storage
reallocated from the inactive pool that iIs associated with
the Base condition.

TABLE 7

FIRM YIELD STORAGE
AND
DEPENDABLE YIELD MITIGATION STORAGE
AT
BULL SHOALS LAKE

ALTERNATIVE 4 —- OMRPWA REALLOCATION FROM INACTIVE POOL

Proposed Bottom Conservation Pool
Top EL 659.00 FT - Bottom 628.19 FT
Water Supply User Proposed Proposed DYMS

Yield Storage

MGD AF AF
Marion County Regional (2nd reallocation) 0.000 0.000
Ozark Mountain Regional (1st reallocation) 6.000 10225.139
Marion County Regional 1.000 1704.190 6.113
Minimum Flows 71.429 121729.000
Hydropower 652.846 1112572.923
Total Yield (as per SUPER data) 731.456 6.113
Total Storage (as per SUPER data) 1246540.000
Yield/Storage Ratio 0.0005867891

NOTE: Rounding down to pool elevation 628.19 ft results in 308.748 ac-
ft of non-allocated storage.
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TABLE 8

FIRM YIELD STORAGE
AND

DEPENDABLE YIELD MITIGATION STORAGE

AT
BULL SHOALS LAKE

ALTERNATIVE 4 - MCRWD REALLOCATION FROM INACTIVE POOL

Proposed Bottom Conservation Pool
Top EL 659.00 FT - Bottom 628.14 FT
Water Supply User Proposed Proposed DYMS

Yield Storage

MGD AF AF
Marion County Regional (2nd reallocation) 1.000 1705.170
Ozark Mountain Regional (1st reallocation) 6.000 10231.021 5.882
Marion County Regional 1.000 1705.170 0.980
Minimum Flows 71.388 121729.000
Hydropower 652.470 1112572.923
Total Yield (as per SUPER data) 732.032 6.862
Total Storage (as per SUPER data) 1248240.000
Yield/Storage Ratio 0.0005864517

NOTE: Rounding down to pool elevation 628.14 ft results in 296.716 ac-
ft of non-allocated storage.
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2.6 Frequency Data

The daily average river flows, river stages, lake outflows,
and pool elevations computed from the SUPER model
simulations were used in developing the annual series
discharge-frequency curves at each lake and control point
for the Base condition and for each alternative
reallocation plan. Although the SUPER data output is daily
average, the estimated peak flow and stage data for
significant events was investigated and found to range from
one (1) to fTive (5) percent higher. However, since
relative comparisons are being used to determine plan
impacts it was determined that use of the daily averages
would not change the findings of this study.

2.7 Duration Data

The daily average river flows, river stages, lake outflows,
and pool elevations resulting from the SUPER model
simulations were used to develop pool elevation-duration,
lake outflow-duration, river flow-duration and river stage-
duration at each lake and control point for Base conditions
and for alternative reallocation plans based on daily
values.

3. Hydraulic Analysis

No hydraulic modeling (HEC-RAS) was done for determining
water surface elevations along the downstream reaches of
the White River due to the lack of economic data. It was
determined that the economic impacts associated with flood
control that are computed iIn SUPER for the downstream
control points would suffice for this study. These flood
damage impacts are shown in Chapter 5, Section 5.2.4, Flood
Control Benefits Foregone. The flows and stages were based
on the SUPER routings and the latest rating curves
available (SWL Reservoir Control’s DSS data base) at the
control points.
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4. Results

4.1 White River Lakes

The impacts to the lakes from a frequency and duration
analysis are very minor. Visual examination show little
differences i1n the alternatives. However, although slight,
the alternatives do have some impact. Chapter 5, Section
5.2.4, Flood Control Benefits Foregone, addresses the flood
damage impacts; and Chapter 5, Section 5.2.1, Hydropower
Benefits Foregone, addresses the hydropower impacts.
Appendix D, Hydropower Analysis Center Report, contains the
SUPER output results pertinent to the hydropower analysis.

4.1.1 Frequency

The five maximum flood events for Bull Shoals Lake that
were computed from the SUPER model simulations during the
68-year period-of-record for each alternative are shown iIn
Table 9. There are minimal differences iIn the maximum pool
elevations for these five events. The maximum impacts to
pool elevation are at the lower frequencies with an
increase of about 0.3 feet for the reallocation from the
flood pool alternative. Since the White River is operated
as a system, any modifications to any one lake can impact
the other lakes in the system. The impacts to the other
lakes five maximum events are insignificant.

The five minimum pool elevations during drought events for
Bull Shoals Lake are shown in Table 9. The maximum impacts
of the alternatives are all less than 0.4 feet with the
reallocation from the conservation pool having the greatest
impact. The impacts to the other lakes for these events
are less than 0.1 feet.
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Table 9

Bull Shoals Lake Pool Elevations for Five Flood and Five Drought Events

For SUPER Model Simulations W09X02 (Base), W09X03 (Conservation), W09X04 (Flood)

and W09X05 (Inacti

ve)

for the Period of Simulation WY1941-2008

FLOOD
EVENTS BULL SHOALS LAKE
Pool Elevation Pool Elevation Pool Elevation Pool Elevation
W09X02 W09X03 W09X04 W09X05
Base Conservation Flood Inactive
Max Pool EL Max Pool EL Max Pool EL Max Pool EL
1945 697.40 697.40 697.40 697.40
1957 695.89 695.89 695.89 695.89
1973 695.70 695.69 695.70 695.69
2008 695.39 695.39 695.38 695.39
1990 694.80 694.80 694.81 694.80
DROUGHT
EVENTS BULL SHOALS LAKE
Pool Elevation Pool Elevation Pool Elevation Pool Elevation
W09X02 W09X03 W09X04 WQ09X05
Min Pool EL Min Pool EL Min Pool EL Min Pool EL
Bottom Conservation Pool (BCP) 628.5 feet BCP 628.14 feet
1953-1957 643.17 642.87 643.28 642.91
1980-1982 644.65 644.27 644.70 644.33
1999-2002 645.52 645.24 645.67 645.30
2005-2007 646.26 645.93 646.28 645.98
1961-1966 647.03 646.65 647.07 646.71

Table 10 shows the maximum difference in Bull Shoals Lake
releases (outflow) increased by less than 0.1 percent for
the Flood alternative and reduced by less that 0.1 percent
for the Conservation and Inactive alternatives for the 1945
flood event which i1s the maximum outflow for the period of
simulation.

Graphical plots and tabulated frequency data of the maximum
and minimum pool elevations and outflow for Bull Shoals
Lake are shown in Appendix A-2, Bull Shoals Lake Elevation
The 1mpacts at the other four lakes
were less than at Bull Shoals and deemed negligible and
thus not presented iIn this report.
available in the Hydrology and Hydraulics Section of the
Little Rock District upon request.

and Outflow Frequency.
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Table 10
Downstream Control Points Flows and Stages

For SUPER Model Simulations W09X02 (Base), W09X03 (Conservation), W09X04 (Flood)
and W09X05 (Inactive)

for the Period of Simulation WY1941-2008

CONTROL POINTS Downstream Impacts for the Maximum Flood Event (1945)*
Max Flow (dsf) Max Stage (feet)
W09X02 | WO9X03 | W09X04 | W09X05 WO09X02 | W09X03 | W09X04 | W09X05
Bull Shoals Outflow 131,709 | 131,692 | 131,731 131,693 N/A N/A N/A N/A
Calico Rock (FS 19) | 251,865 | 251,851 | 251,904 251,851 43.34 43.34 43.34 43.34
Batesville (FS 15) | 299,015 | 299,003 | 299,057 299,003 28.66 28.66 28.66 28.66
Newport (FS 26) | 313,854 | 313,842 | 313,896 313,842 33.74 33.74 33.74 33.74
Georgetown (FS 21) | 259,662 | 259,648 | 259,698 259,648 32.98 32.98 32.99 32.98

*1945 event represented the greatest impacts above FS for the simulation period WY1941-2008 and
visual examination of the 1957, 1973, 1990 and 2008 events showed less impacts than 1945 event.

FS = Flood Stage

4_.1_2 Duration

Appendix A-3, Bull Shoals Lake Elevation and Outflow

Duration, presents the graphical plots and tables for
annual pool elevations and lake outflow duration for Bull
Shoals Lake. The comparative duration results in the plots
and tables show a maximum change of 0.3 feet in the pool
and only a very minor change at the outflow. The iImpacts
at the other four lakes were less than at Bull Shoals and
deemed negligible and thus not presented in this report.
The results are available in the Hydrology and Hydraulics
Section of the Little Rock District upon request.

4.2 White River

The Impacts to the downstream control points from a
frequency and duration analysis are very minor. Visual
examination show little differences in the alternatives.
However, although slight, the alternatives do have some
impact. Chapter 5, Section 5.2.4, Flood Control Benefits
Foregone, addresses the flood damage impacts.
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4.2.1 Frequency

Table 10 shows the maximum difference in flows and stages
at the downstream control points increased by less than 0.1
percent for the Flood alternative and decreased by less
than 0.1 percent for the Conservation and Inactive
alternatives for the 1945 flood event which iIs the maximum
event for the period of simulation.

Graphical plots and tabulated frequency data of the maximum
flow and stage for the downstream control points, Calico
Rock and Newport are shown in Appendix A-4, Downstream
Control Points, Calico Rock and Newport, Flow and Stage
Frequency. The iImpacts at the other control points were
deemed negligible and thus not presented iIn this report.
The results are available iIn the Hydrology and Hydraulics
Section of the Little Rock District upon request.

4_.2_.2 Duration

Appendix A-5, Downstream Control Points, Calico Rock and
Newport, Flow and Stage Duration, presents the graphical
plots and tables for annual flow and stage for the
downstream control points, Calico Rock and Newport. The
impacts at the other control points were deemed negligible
and thus not presented in this report. The results are
available in the Hydrology and Hydraulics Section of the
Little Rock District upon request.

5. Conclusions

The reallocation of storage in Bull Shoals Lake for water
supply will provide a firm yield (dependable yield) of 6
MGD for Ozark Mountain Regional Public Water Authority and
an additional 1 MGD for Marion County Regional Water
District. This reallocation will have a minimal
hydrological impact on the authorized purposes of the White
River System whether reallocated from the flood,
conservation or iInactive pools.
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APPENDIX A-1

SUPER MODEL DESCRIPTION



SOUTHWESTERN DIVISION RESERVOIR REGULATION SIMULATION
COMPUTER MODEL DESCRIPTION
(SUPER)

1.0 General. The Southwestern Division Reservoir
Regulation Computer Model (commonly referred to as “SUPER™)
is a tool for evaluating the iImpacts, both hydrologic and
economic, of a given regulation plan for a multipurpose
system of reservoirs. The fTollowing brief description
pertains only to the features associated with the
hydrologic aspects of simulated flood control operations.
The following topics are covered:

* Hydrologic Input Data,

* Reservoir System and Regulation Plan Description
Data,

* Simulation of Streamflow Forecast,

* Mandatory Flood Release Schedule,

* Regulation Targets and Available Channel Space
Determination,

* Forecast Reservoir Levels and Target Balance
Levels, and

* Flood Control Release Schedule Development.

2.0 Hydrologic Input Data. The “SUPER” computer model i1s a
period of record simulation model using a routing interval
of one day. The hydrologic input to the model, for every
reservoir and stream control point, is the period of record
uncontrolled area flow. That is, at any of these controls,
the input hydrograph constitutes all flow which is
attributable to the drainage above that point but below the
first upstream reservoir on the tributaries that contribute
to that point. The development of these uncontrolled data
hydrographs 1i1s based on computations that utilize all
available pertinent daily records and multi-reach storage
vs. discharge (Puls) stream routing relationships. The
hydrologic input data is an estimate of the period of
record hydrographs that would result if all reservoirs in
the modeled area were of infinite storage capacity and no
releases were ever made.

3.0 Reservoir System and Regulation Plan Description
Data. The basic 1nput data required to describe the
reservoirs includes area-capacity curves, maximum discharge
curves, and minimum (induced surcharge) discharge curves.
In addition, the relationship of the reservoirs to one
another 1i1s defined by a seasonal function of storage vs.



level for each reservoir. The purpose for these 1is to
provide operational priority to achieve balance among the
reservoirs. Two reservoirs are considered in balance when
they are at the same level as determined from their
respective storage-level functions and contents. The
relationship of each reservoir control point to other
reservoir and stream control points is provided by a set of
Muskingum stream vrouting coefficients fTor each control
point below the reservoir. This provides the way for
determined releases to be routed downstream from each
reservoir to be added to the 1input uncontrolled area
hydrographs to produce the regulated hydrograph at the
downstream control points. The regulating discharge
criteria are supplied for all stream control points
(including reservoir outflow controls) as a seasonal
function of a system state parameter. The parameter can be
null, the current 1level or the forecast level of a
particular reservoir, or the percent of flood storage
forecast to be used in a specified group of reservoirs.

4.0 Simulation of Streamflow Forecast. The “SUPER” model
iterates sequentially through each day of the period of
record determining releases that adhere to the plan of
flood control regulation, taking iInto account hydrologic
conditions on each particular day. In order to achieve
realism in the flood release schedules each day, it is
necessary to simulate a forecast of the flows expected as
reservoir inflow and at the stream control points. The
objective is for the simulated forecast to be reasonably
equivalent to a real-time forecast, based on the rainfall
and stream flow data that would be available at that time.
The forecast is simulated at each model control point by
use of an input specified number of days, beginning with
the current day, in which flows are known perfectly. Beyond
the span of perfect knowledge, future flows are estimated
by use of the input normal recession fTactors fTor each
individual control point.

5.0 Mandatory Flood Release Schedule. The mandatory flood
release schedule is the first major determination made each
day of the period of record. These releases are forced
releases made only from the flood pool and surcharge pool
because the flood pool would be exceeded during the
forecast period. The procedure is to determine a release
schedule that begins i1mmediately and will minimize the
maximum outflow rate and will stay within the restraints
provided by the minimum discharge curve and the maximum



discharge curve. This schedule is computed for the forecast
period beginning with upstream reservoirs. The mandatory
release schedule for a reservoir, once determined, 1is
routed downstream Tfrom that reservoir and added to the
inflow forecast of the first reservoir downstream of it. In
this manner, mandatory Tflood releases from upstream
reservoirs are taken 1iInto account when the downstream
reservoir®s mandatory release schedule 1is computed. In
addition, mandatory releases are routed and added to the
forecast hydrographs at all control points between the
reservoir and its nearest downstream reservoir.

6.0 Regulation Targets and Available Channel Space
Determination. Subsequent to the development and routing of
the mandatory release schedule, the flood regulation target
flow 1s determined for each day of the forecast period
based on the 1iInput regulating discharge function, the
current date, and the appropriate parameter for each
control point. Once this 1is accomplished, the space
available, by day through the forecast period for Tflood
releases, is determined for each control point by
subtracting the forecast flow from the regulating discharge
target.

7.0 Forecast Reservoir Levels and Target Balance
Levels. The next major step performed by the model is to
determine the maximum level each reservoir would reach
during the forecast and scheduling period i1f no flood
releases in addition to the mandatory releases were made.
Once this is done, all reservoirs are arranged in order by
maximum fFforecast level. Several stream flow control points
were designated iIn the input as “key” control points and
the reservoirs that are subject to each of these “key”
control points were 1identified. A target balance level 1is
then determined for each “key” control point where the
forecast storage iIn the identified reservoirs that are
above the target balance level equals the release volume
that can be moved through the available channel space at
the *“key” control point over the forecast and release
scheduling period. The target balance levels for all of the
“key” control points are then arranged in order by level to
form the basis for a series of 1iterations through the
entire system of reservoirs. During each of these
iterations, all of the reservoirs which are forecast to be
above that level are considered iIn the development of the
Tlood control release schedules.



8.0 Flood Control Release Schedule Development. A series
of iterations are performed in which the Tflood control
release schedules for the system of reservoirs are
incrementally increased. There is one iteration for each of
the target balance levels determined for the “key” control
points considered 1iIn descending order of magnitude by
level. On a particular iteration, only those reservoirs
that were fTorecast to be higher than the corresponding
target balance level are considered, and on any iteration
the maximum volume of flood water that 1iIs subject to
scheduling is limited to the volume of water above the
highest target balance level which is associated with any
“key” control point to which it 1is subject. For each
reservoir, in turn, during a particular iteration, all of
the control points and reservoirs below that reservoir are
evaluated to develop a schedule which releases the flood
water at the earliest possible time but Is subject to the
constraints listed below.

(a) The fTirst flood release (current day) cannot
exceed the previous day release plus the
allowable rising release change rate.

(b) The adjacent day"s release schedule cannot vary
by more than a prescribed amount.

(c) As the flood pool nears empty, the release
schedule must decrease each day at a rate no
greater than the maximum allowable falling
release change rate.

(d) The routed releases must not exceed the available

space at non-“key”’ control points giving
consideration to space that already has been
reserved for another reservoir-"s release

schedule. For “key” control points, only a share
of the space can be considered for use by the
current reservoir based on Its reservation
established during development of the target
balance level associated with that control point.

(e) Space 1s available for storage 1In downstream
tandem reservoirs above each reservoir®s forecast
maximum level but below the target balance level
unless 1t has already been reserved for another
reservoir®s release schedule. The available
storage space in the downstream reservoir is used



to reduce the release schedule that is evaluated
at control points below the downstream reservoir.

As the procedure scans each of the downstream control
points, 1t continues to either reduce the schedule to fit
the available space or to leave the schedule as determined
to be the allowable at upstream controls until a final
schedule i1s achieved that is within all constraints.

The White River Basin Reservoir Regulation Simulation Model
(SUPER) Schematic is shown in the next three pages.



White River Basin Reservoir Regulation Simulation Model Schematic
(White River above Batesville)
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White River Basin Reservoir Regulation Simulation Model Schematic
(White River above Newport and below Batesville)
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White River Basin Reservoir Regulation Simulation Model Schematic
(White River below Newport)
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APPENDIX A-2

BULL SHOALS LAKE

ELEVATION AND OUTFLOW FREQUENCY
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Bull Shoals SUPER Max/Min Pool Elevations

WQ09x02 W09x03 W09x04 W09x05 median | o

water water ) water water ) water water ) water water . plotting | v oars

rank year max | eor min year | M | Veqr min vear | M | Vear min vear | M | Vear Min | position | /€2'S)
1 45 697.4 55 643.2 45 697.4 55 642.9 45 697.4 55 643.3 45 697.4 55 642.9 1.02 97.71
2 57 695.9 54 643.4 57 695.9 54 643.1 57 695.9 54 643.5 57 695.9 54 643.1 2.49 40.24
3 73 695.7 82 644.7 73 695.7 82 644.3 73 695.7 82 644.7 73 695.7 82 644.3 3.95 25.33
4 8 695.4 81 644.8 8 695.4 81 644.5 8 695.4 81 644.9 8 695.4 81 644.5 5.41 18.49
5 90 694.8 1 645.5 90 694.8 1 645.2 90 694.8 1 645.7 90 694.8 1 645.3 6.87 14.55
6 43 694.5 0 646.1 43 694.5 0 645.8 43 694.6 0 646.2 43 694.5 0 645.9 8.33 12.00
7 61 692.0 7 646.3 61 692.0 7 645.9 61 692.1 7 646.3 61 692.0 7 646.0 9.80 10.21
8 2 691.1 6 647.0 2 691.1 6 646.6 2 691.2 6 647.0 2 691.1 6 646.7 11.26 8.88
9 74 689.1 64 647.0 74 689.1 64 646.7 74 689.2 64 647.1 74 689.1 64 646.7 12.72 7.86
10 85 688.7 65 647.4 85 688.7 65 646.9 85 688.8 65 647.3 85 688.7 65 646.9 14.18 7.05
11 79 688.4 57 647.6 79 688.4 57 647.2 79 688.5 57 647.7 79 688.4 57 647.3 15.64 6.39
12 50 688.3 53 649.1 50 688.3 53 649.0 50 688.4 53 649.4 50 688.3 53 649.1 17.11 5.85
13 95 686.0 56 649.4 95 686.0 56 649.3 95 686.1 56 649.6 95 686.0 56 649.3 18.57 5.39
14 94 682.4 2 649.4 94 682.3 2 649.3 94 682.5 2 649.6 94 682.3 2 649.3 20.03 4.99
15 51 682.2 67 649.7 51 682.1 67 649.6 51 682.3 67 649.9 51 682.1 67 649.6 21.49 4.65
16 58 681.4 66 649.9 58 681.4 66 649.8 58 681.5 66 650.2 58 681.4 66 649.8 22.95 4.36
17 93 681.3 48 650.3 93 681.3 48 650.2 93 681.4 48 650.5 93 681.3 48 650.2 24.42 4.10
18 46 680.6 80 650.3 46 680.5 80 650.3 46 680.5 80 650.6 46 680.5 80 650.3 25.88 3.86
19 4 680.1 89 650.5 4 680.1 89 650.4 4 680.3 89 650.7 4 680.1 89 650.4 27.34 3.66
20 75 680.1 90 650.7 75 680.1 90 650.6 75 680.3 90 650.9 75 680.1 90 650.6 28.80 3.47
21 49 678.9 72 650.9 49 678.9 72 650.8 49 679.1 72 651.2 49 678.9 72 650.9 30.26 3.30
22 91 678.1 4 651.4 91 678.1 68 651.3 91 678.3 4 651.6 91 678.1 4 651.3 31.73 3.15
23 86 678.0 68 651.6 86 678.0 4 651.3 86 678.2 68 651.7 86 678.0 68 651.4 33.19 3.01
24 83 678.0 5 651.8 83 678.0 5 651.7 83 678.1 5 652.0 83 678.0 5 651.7 34.65 2.89
25 97 675.1 79 651.9 97 675.1 79 651.8 97 675.3 79 652.1 97 675.1 79 651.8 36.11 2.77
26 88 673.3 41 652.0 88 673.3 73 651.9 88 673.4 73 652.2 88 673.3 73 651.9 37.57 2.66
27 98 673.1 73 652.0 98 673.1 41 651.9 98 673.4 41 652.2 98 673.1 41 651.9 39.04 2.56
28 60 673.1 88 652.2 60 673.1 88 652.2 60 673.3 88 652.5 60 673.1 88 652.2 40.50 2.47
29 66 672.7 45 652.4 66 672.7 63 652.3 66 672.9 45 652.6 66 672.7 45 652.3 41.96 2.38
30 68 672.4 77 652.4 68 672.4 77 652.3 68 672.6 77 652.6 68 672.4 77 652.3 43.42 2.30
31 52 671.9 71 652.4 52 671.9 45 652.3 52 672.1 71 652.6 52 671.9 63 652.3 44.88 2.23
32 69 671.8 63 652.5 69 671.8 71 652.3 69 671.9 63 652.6 69 671.8 71 652.3 46.35 2.16
33 84 671.7 96 652.7 84 671.7 96 652.6 84 671.9 96 652.9 84 671.7 96 652.6 47.81 2.09
34 70 671.1 52 652.7 70 671.1 52 652.6 70 671.3 52 652.9 70 671.1 52 652.6 49.27 2.03
35 92 670.5 3 652.8 92 670.5 3 652.7 92 670.7 3 653.0 92 670.5 3 652.7 50.73 1.97
36 78 670.5 85 652.9 78 670.5 85 652.9 78 670.6 85 653.1 78 670.5 85 652.9 52.19 1.92
37 47 669.8 42 653.0 47 669.8 42 652.9 47 669.9 42 653.2 47 669.8 42 652.9 53.65 1.86
38 99 669.6 60 653.0 99 669.6 60 653.0 99 669.8 60 653.3 99 669.6 60 653.0 55.12 1.81
39 76 668.9 47 653.1 76 668.9 47 653.0 76 669.1 47 653.3 76 668.9 47 653.0 56.58 1.77
40 42 668.5 59 653.1 42 668.4 59 653.0 42 668.7 59 653.3 42 668.4 59 653.0 58.04 1.72
41 71 667.2 61 653.3 71 667.2 61 653.3 71 667.4 61 653.5 71 667.2 61 653.3 59.50 1.68
42 5 667.1 8 653.3 5 667.1 8 653.3 5 667.3 8 653.6 5 667.1 8 653.3 60.96 1.64
43 89 666.8 99 653.3 89 666.7 99 653.3 89 667.0 84 653.6 89 666.7 99 653.3 62.43 1.60
44 72 666.4 84 653.4 41 666.4 84 653.3 41 666.6 99 653.6 41 666.4 84 653.3 63.89 1.57
45 41 666.4 44 653.6 72 666.4 44 653.5 72 666.6 44 653.8 72 666.4 44 653.5 65.35 1.53
46 53 666.2 97 653.7 53 666.2 97 653.6 53 666.4 97 653.9 53 666.2 97 653.6 66.81 1.50
47 48 665.8 86 654.2 48 665.8 86 654.1 48 666.0 86 654.4 48 665.8 86 654.1 68.27 1.46
48 65 664.7 98 654.2 65 664.7 98 654.2 65 664.9 98 654.4 65 664.7 98 654.2 69.74 1.43
49 96 664.4 83 654.5 96 664.3 83 654.4 96 664.6 83 654.7 96 664.3 83 654.4 71.20 1.40
50 44 663.8 70 654.5 44 663.8 70 654.5 44 664.0 70 654.8 44 663.8 70 654.5 72.66 1.38
51 59 663.2 78 654.7 59 663.2 78 654.7 59 663.5 78 655.0 59 663.2 78 654.7 74.12 1.35
52 82 663.0 95 654.8 82 663.0 95 654.8 82 663.2 95 655.1 82 663.0 95 654.8 75.58 1.32
53 3 662.8 43 654.9 3 662.7 43 654.9 3 662.9 43 655.1 3 662.7 43 654.9 77.05 1.30
54 55 662.6 87 654.9 55 662.6 87 654.9 55 662.8 87 655.2 55 662.6 87 654.9 78.51 1.27
55 62 662.6 62 655.3 62 662.6 62 655.2 62 662.8 62 655.5 62 662.6 62 655.2 79.97 1.25
56 7 662.1 92 655.4 7 662.1 92 655.3 7 662.4 92 655.6 7 662.1 92 655.3 81.43 1.23
57 80 661.5 49 655.6 80 661.6 49 655.5 80 661.6 49 655.8 80 661.6 49 655.5 82.89 121
58 87 660.8 76 655.7 87 660.8 76 655.6 87 661.0 76 655.9 87 660.8 76 655.6 84.36 1.19
59 63 660.5 69 655.9 63 660.3 69 655.9 63 660.6 69 656.1 63 660.4 69 655.9 85.82 1.17
60 56 659.3 94 656.1 1 659.2 94 656.0 56 659.4 94 656.3 1 659.2 94 656.0 87.28 1.15
61 1 659.2 91 656.4 56 659.1 51 656.3 1 659.4 51 656.6 56 659.1 51 656.3 88.74 1.13
62 77 658.7 93 656.4 77 658.6 93 656.4 77 658.9 93 656.6 77 658.6 93 656.4 90.20 1.11
63 67 656.5 51 656.4 67 656.3 91 656.4 67 656.7 91 656.6 67 656.4 91 656.4 91.67 1.09
64 6 656.2 50 657.0 6 656.0 50 657.0 6 656.2 50 657.2 6 656.0 50 657.0 93.13 1.07
65 0 655.6 46 657.1 0 655.4 46 657.1 0 655.8 46 657.4 0 655.4 46 657.1 94.59 1.06
66 64 652.7 58 657.6 64 652.4 58 657.6 64 652.8 58 657.9 64 652.4 58 657.6 96.05 1.04
67 54 652.0 75 658.1 54 651.9 75 658.1 54 652.2 75 658.3 54 651.9 75 658.1 97.51 1.03
68 81 650.3 74 658.9 81 650.2 74 658.9 81 650.5 74 659.1 81 650.2 74 658.9 98.98 1.01
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Bull Shoals — Outflow (DSF)

WO09x02 WO09x03 WO09x04 WO09x05 Median Recurrence
Rank | water water water water Plotting Interval
a yzt’fr max yZ; max y::r max year max Position (years)
1 45 131709 45 131692 45 131731 45 131692 1.02 97.71
2 57 45673 57 45643 57 45670 57 45648 2.49 40.24
3 42 36000 42 36000 42 36000 42 36000 3.95 25.33
4 43 36000 43 36000 43 36000 43 36000 541 18.49
5 A7 36000 47 36000 47 36000 47 36000 6.87 14.55
6 50 36000 50 36000 50 36000 50 36000 8.33 12.00
7 51 36000 51 36000 51 36000 51 36000 9.80 10.21
8 52 36000 52 36000 52 36000 52 36000 11.26 8.88
9 69 36000 69 36000 69 36000 69 36000 12.72 7.86
10 73 36000 73 36000 73 36000 73 36000 14.18 7.05
11 75 36000 75 36000 75 36000 75 36000 15.64 6.39
12 83 36000 83 36000 83 36000 83 36000 17.11 5.85
13 85 36000 85 36000 85 36000 85 36000 18.57 5.39
14 88 36000 88 36000 88 36000 88 36000 20.03 4.99
15 91 36000 89 36000 91 36000 89 36000 21.49 4.65
16 93 36000 91 36000 93 36000 91 36000 22.95 4.36
17 97 36000 93 36000 97 36000 93 36000 24.42 4.10
18 74 34127 97 36000 89 34600 97 36000 25.88 3.86
19 95 34016 74 34129 95 34062 74 34129 27.34 3.66
20 94 33970 95 34043 74 34046 95 34043 28.80 3.47
21 49 33707 94 33997 94 33923 94 33997 30.26 3.30
22 89 33659 49 33685 49 33746 49 33685 31.73 3.15
23 68 33611 68 33611 68 33599 68 33611 33.19 3.01
24 5 32077 5 32080 71 32907 5 32080 34.65 2.89
25 71 32028 90 31674 90 31654 90 31674 36.11 2.77
26 90 31676 71 31305 86 31477 71 31305 37.57 2.66
27 86 31165 86 31158 5 31239 86 31158 39.04 2.56
28 65 30228 92 29215 65 30075 92 29215 40.50 2.47
29 92 29197 98 28973 92 29204 98 29061 41.96 2.38
30 98 29152 78 28342 98 28990 78 28342 43.42 2.30
31 78 28373 46 28340 78 28640 46 28340 44.88 2.23
32 46 28216 44 27599 46 28384 44 27599 46.35 2.16
33 44 27561 84 27408 44 27603 84 27408 47.81 2.09
34 84 27503 41 26869 84 27497 41 26869 49.27 2.03
35 41 26869 8 26820 41 26869 8 26820 50.73 1.97
36 8 26832 2 26498 8 26816 65 26505 52.19 1.92
37 2 26502 65 26391 2 26597 2 26498 53.65 1.86
38 87 24799 87 24755 87 25365 87 24755 55.12 1.81
39 99 23946 99 23935 99 25117 99 23935 56.58 1.77
40 4 23767 4 23767 4 23651 4 23767 58.04 1.72
41 55 23531 55 23517 55 23515 55 23517 59.50 1.68
42 60 23474 60 23474 60 23474 60 23474 60.96 1.64
43 58 23048 58 23040 58 23098 58 23040 62.43 1.60
44 61 22978 61 22975 61 22978 61 22975 63.89 1.57
45 70 21602 70 21119 76 21066 70 21119 65.35 1.53
46 76 21067 76 21067 70 21025 76 21067 66.81 1.50
47 53 20148 53 20142 53 20134 53 20142 68.27 1.46
48 59 19804 59 19820 82 19859 59 19820 69.74 1.43
49 82 19676 82 19815 59 19829 82 19815 71.20 1.40
50 79 19674 79 19108 79 19066 79 19098 72.66 1.38
51 66 18811 66 18811 66 18711 66 18811 74.12 1.35
52 48 18563 48 18580 48 18576 48 18580 75.58 1.32
53 3 15887 3 15670 3 15464 3 15669 77.05 1.30
54 7 14673 7 14676 7 14675 7 14676 78.51 1.27
55 72 14375 72 14308 72 14289 72 14308 79.97 1.25
56 80 12999 80 13087 80 12973 80 13106 81.43 1.23
57 62 12543 62 12382 62 12288 62 12382 82.89 1.21
58 56 10966 56 10975 56 10958 56 10974 84.36 1.19
59 96 10902 96 10908 96 10897 96 10904 85.82 1.17
60 6 9922 6 9934 6 9919 6 9932 87.28 1.15
61 0 9419 0 9429 0 9412 0 9428 88.74 1.13
62 1 9076 1 9065 1 9065 1 9065 90.20 1.11
63 54 7121 54 7130 54 7116 54 7129 91.67 1.09
64 63 7079 63 7087 63 7072 63 7082 93.13 1.07
65 77 6618 77 6623 77 6614 77 6622 94.59 1.06
66 81 6562 81 6577 81 6559 81 6569 96.05 1.04
67 64 6179 64 6192 64 6180 64 6190 97.51 1.03
68 67 5526 67 5531 67 5522 67 5530 98.98 1.01
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APPENDIX A-3

BULL SHOALS LAKE

ELEVATION AND OUTFLOW DURATION



Bull Shoals Lake - Annual Pool Elevation Duration
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Bull Shoals Lake

Bull Shoals Lake

Annual Pool Elevation-Duration

Differences in Annual Pool Elevation
(Alternative minus Base)

Percent Base Conservation Flood Inactive | Conservation Flood Inactive
Equaled or | \wogx02) | (W09x03) | (WO09x04) | (W09x05) |  (WO09x03) (W09x04) (WO09x05)
Exceeded

1 694.4 694.4 694.5 694.4 0.0 0.0 0.0
2 690.7 690.7 690.8 690.7 0.0 0.1 0.0
5 683.5 683.5 683.6 683.5 0.0 0.1 0.0
10 674.2 674.2 674.3 674.2 0.0 0.1 0.0
15 668.1 668.1 668.3 668.1 0.0 0.2 0.0
20 664.2 664.1 664.3 664.1 0.0 0.2 0.0
25 662.0 662.0 662.2 662.0 0.0 0.2 0.0
30 660.9 660.9 661.2 660.9 0.0 0.2 0.0
35 660.1 660.0 660.3 660.0 0.0 0.2 0.0
40 659.3 659.3 659.5 659.3 0.0 0.2 0.0
45 659.1 659.1 659.3 659.1 0.0 0.2 0.0
50 659.0 659.0 659.3 659.0 0.0 0.3 0.0
55 658.6 658.6 658.9 658.6 0.0 0.2 0.0
60 657.9 657.8 658.1 657.8 0.0 0.2 0.0
65 656.9 656.8 657.1 656.8 -0.1 0.2 -0.1
70 656.1 656.0 656.3 656.0 -0.1 0.2 -0.1
75 655.1 655.0 655.3 655.0 -0.1 0.2 -0.1
80 653.9 653.8 654.1 653.8 -0.1 0.2 -0.1
85 652.5 652.4 652.7 652.4 -0.1 0.2 -0.1
a0 650.8 650.6 651.0 650.6 -0.2 0.2 -0.2
95 648.8 648.6 648.9 648.6 -0.3 0.1 -0.2
100 643.2 642.9 643.3 642.9 -0.3 0.1 -0.3




Inactive (W09x05) &dsf)
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Bull Shoals Lake
Annual Qutflow Duration
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Bull Shoals Lake

Bull Shoals Lake

Annual Outflow-Duration

Differences in Annual Outflow (DSF)
(Alternative minus Base)

Percent Base Conservation Flood Inactive | Conservation Flood Inactive
Equaled or (W09X02) (W09x03) (W09x04) | (W09x05) (WO09x03) (W09x04) (W09x05)
Exceeded (dsf) (dsf) (dsf) (dsf) (dsf) (dsf) (dsf)

1 29152 29069 29084 29069 -83 -68 -83
2 23857 23767 23767 23767 -90 -90 -90
5 17093 17070 17096 17067 -23 3 -26
10 13350 13342 13362 13342 -8 12 -8
15 11580 11580 11580 11580 0 0 0
20 9643 9629 9624 9629 -14 -19 -14
25 8107 8088 8078 8089 -19 -29 -18
30 7079 7069 7057 7066 -10 -22 -13
35 5960 5939 5930 5939 -21 -30 -21
40 4820 4809 4806 4810 -11 -14 -10
45 4109 4103 4098 4103 -6 -11 -6
50 3461 3455 3452 3454 -6 -9 -7
55 2971 2969 2968 2970 -2 -3 -1
60 2642 2641 2638 2640 -1 -4 -2
65 2164 2159 2158 2158 -5 -6 -6
70 1807 1804 1802 1803 -3 -5 -4
75 1419 1419 1419 1419 0 0 0
80 1158 1157 1157 1157 -1 -1 -1
85 1044 1044 1044 1044 0 0 0
90 800 800 800 800 0 0 0
95 612 612 608 608 0 -4 -4
100 172 172 172 172 0 0 0







APPENDIX A-4

DOWNSTREAM CONTROL POINTS
CALICO ROCK AND NEWPORT

FLOW AND STAGE FREQUENCY



Calico Rock
FLOW FREQUENCY CURVE

WO09x05 & \W09x02

W09x04

= \W09x03

o L4 T | |

i Rl e Bt i [ ettt el S
e L
[ ] o | ]

T [
[ | [ | |

T I
[ | [ | |

o | 1 | |
e T
[ | [ | |

o | 1 | |
J\J\,\\,\\\\,\\\‘ \\\\\ T
[ | [ | |

[ | [ | |

[ | [ | |

[ | [ | |

[ | [ | |

[ | - [ | |

[ | [ | |

[ | [ | |
Flm—lm k4 —— -4 - === — = — — — Iml—l— = — = ———— 4 —— = — —
[ | . [ | |

[ | [ | |

[ | [ | |

[ | . [ | |

[ | [ | |

[ | [ | |

| [ | L NI | |

[ | [ | |

[ | LI | | L
[ | [ | |

| [ | L | |

[ 1 ] I 1

[ | Jf: | |

[ | [ I | |

[ | o ! | |
IR LI
o | ,1‘, | |

[ | T (] i T

[ | :ﬂ | |
[ S - S I B
[ | T :“ i T

[ | [ | |

[ | % | |

[ | :,W | |

[ | [ | |

[ | [ | |

[ | [ | |

[ | [ | |

[ | [ | |
Flmmlm 4 == =4 === — = — — — — e . S
[ | [ | |

[ | [ , |

[ | [ |

[ | [ |

[ | [ | |

[ | [ | |

[ | [ | ( |

[ | [ | |

| Ll | | ,,,, | ‘ |
o o o
o o =)
=2 =2 =
[=) [=) o
o =] -
S —

i

(s42) moO14

100

10
RECURRENCE INTERVAL (years)

Newport
FLOW FREQUENCY CURVE

W09x05 & \W09x02

W09x04

= \W09x03

1,000,000

10,000

(s40) mo14

100

10
RECURRENCE INTERVAL (years)



Calico Rock — Flow (DSF)

W09x02 W09x03 WO09x04 W09x05 Median Recurrence
rank water max water max water max water max PPIOC;’?IE% l(r;/teee:\r/sa)l
year year year year

1 45 251865 45 251851 45 251904 45 251851 1.02 97.71
2 83 180899 83 180899 83 180899 83 180899 2.49 40.24
3 8 167339 8 167339 8 167336 8 167339 3.95 25.33
4 49 136846 49 136846 49 136844 49 136846 5.41 18.49
5 4 129234 4 129234 4 129234 4 129234 6.87 14.55
6 74 104124 74 104124 74 104124 74 104124 8.33 12

7 90 96522 90 96522 90 96521 90 96522 9.8 10.21
8 73 95235 73 95235 73 95235 73 95235 11.26 8.88
9 72 88632 72 88632 72 88632 72 88632 12.72 7.86
10 61 87034 61 87034 61 87032 61 87034 14.18 7.05
11 43 86427 43 86427 43 86424 43 86427 15.64 6.39
12 57 83970 57 83970 57 83969 57 83970 17.11 5.85
13 66 78236 66 78238 66 78234 66 78238 18.57 5.39
14 7 73633 7 73635 7 73632 7 73634 20.03 4.99
15 2 73435 2 73436 2 73435 2 73436 21.49 4.65
16 85 72824 85 72858 68 72419 85 72858 22.95 4.36
17 68 72421 68 72421 85 72214 68 72421 24.42 4.1

18 69 71426 69 71426 69 71423 69 71426 25.88 3.86
19 46 65395 46 65395 46 65393 46 65395 27.34 3.66
20 97 61327 97 61327 97 61326 97 61327 28.8 3.47
21 95 58868 95 58868 95 58868 95 58868 30.26 33

22 52 58394 52 58394 52 58393 52 58394 31.73 3.15
23 50 57570 50 57570 50 57568 50 57570 33.19 3.01
24 93 54147 93 54148 93 54151 93 54148 34.65 2.89
25 88 51458 88 51469 88 51441 88 51469 36.11 2.77
26 77 50681 77 50681 77 50680 77 50681 37.57 2.66
27 70 50133 70 50133 70 50133 70 50133 39.04 2.56
28 89 49986 89 49987 89 49984 89 49987 40.5 2.47
29 47 49591 47 49591 47 49591 47 49591 41.96 2.38
30 51 48311 51 48311 51 48307 51 48311 43.42 23

31 84 47553 84 47553 87 47605 84 47553 44.88 2.23
32 82 47501 82 47501 84 47551 82 47501 46.35 2.16
33 87 47457 87 47451 82 47500 87 47451 47.81 2.09
34 64 46821 64 46823 98 47181 64 46823 49.27 2.03
35 98 46534 98 46522 64 46820 98 46522 50.73 1.97
36 42 45058 42 45037 42 45011 42 45037 52.19 1.92
37 60 44957 60 44957 60 44955 60 44957 53.65 1.86
38 75 44920 75 44919 75 44916 75 44919 55.12 1.81
39 91 44769 91 44679 o1 44699 91 44679 56.58 1.77
40 9% 44351 96 44352 9% 44347 9 44352 58.04 1.72
41 94 41459 94 41469 94 41461 94 41469 59.5 1.68
42 1 39944 1 39945 1 39943 1 39944 60.96 1.64
43 78 39918 78 39918 78 39921 78 39918 62.43 16

44 5 39686 5 39687 5 39230 5 39687 63.89 1.57
45 55 38801 55 38802 55 38801 55 38802 65.35 1.53
46 41 38609 41 38609 41 38608 41 38609 66.81 15

47 71 36981 92 36927 71 37142 92 36927 68.27 1.46
48 92 36927 71 36413 99 37050 71 36413 69.74 1.43
49 99 36401 99 36390 92 36925 99 36390 71.2 14

50 86 36196 86 36196 86 36374 86 36196 72.66 1.38
51 53 35519 53 35520 53 35514 53 35520 74.12 1.35
52 59 33954 59 33954 59 33954 59 33954 75.58 1.32
53 79 33729 79 33729 79 33731 79 33729 77.05 13

54 54 33029 54 33030 54 33024 54 33025 78.51 1.27
55 0 31809 0 31809 0 31808 0 31809 79.97 1.25
56 48 31639 48 31639 48 31637 48 31638 81.43 1.23
57 58 30882 58 30879 58 30898 58 30879 82.89 1.21
58 65 28253 56 26825 65 27862 56 26825 84.36 1.19
59 56 26824 62 26425 56 26823 62 26425 85.82 1.17
60 62 26426 44 26344 62 26425 44 26344 87.28 1.15
61 44 26344 76 25279 44 26344 65 26112 88.74 1.13
62 76 25279 65 25034 76 25278 76 25279 90.2 1.11
63 3 24871 3 24871 3 24871 3 24871 91.67 1.09
64 80 21764 80 21706 80 21754 80 21703 93.13 1.07
65 81 20848 81 20854 81 20845 81 20853 94.59 1.06
66 6 20533 6 20534 6 20533 6 20534 96.05 1.04
67 67 15860 67 15862 67 15854 67 15857 97.51 1.03
68 63 12616 63 12618 63 12614 63 12617 98.98 1.01




Newport — Flow (DSF)

WO09x02 WO09x03 WO09x04 WO09x05 Median Recurrence
ank | water max water max water max water max Plotting Interval
year year year year Position (years)

1 45 313854 45 313842 45 313896 45 313842 1.02 97.71
2 8 300965 8 300965 8 300962 8 300965 2.49 40.24
3 83 287827 83 287827 83 287827 83 287827 3.95 25.33
4 73 224482 73 224482 73 224482 73 224482 541 18.49
5 49 212340 49 212340 49 212338 49 212340 6.87 14.55
6 75 180631 75 180631 75 180630 75 180631 8.33 12

7 43 127638 43 127638 43 127636 43 127638 9.8 10.21
8 89 126864 89 126865 89 126862 89 126865 11.26 8.88
9 57 125847 74 125683 57 125985 74 125683 12.72 7.86
10 74 125683 57 124773 74 125683 57 124998 14.18 7.05
11 61 120817 61 120817 61 120816 61 120817 15.64 6.39
12 79 118602 79 118602 79 118601 79 118602 17.11 5.85
13 4 118110 4 118110 4 118110 4 118110 18.57 5.39
14 77 117932 77 117932 77 117931 77 117932 20.03 4.99
15 69 116657 69 116657 69 116654 69 116657 21.49 4.65
16 50 112616 50 112616 50 112614 50 112616 22.95 4.36
17 2 101362 2 101362 2 101361 2 101362 24.42 4.1

18 90 100350 90 100350 90 100349 90 100350 25.88 3.86
19 64 100283 64 100286 64 100283 64 100286 27.34 3.66
20 66 97334 66 97334 66 97334 66 97334 28.8 3.47
21 46 89004 46 89004 46 89003 46 89004 30.26 3.3

22 58 88254 58 88254 58 88253 58 88254 31.73 3.15
23 85 85376 85 85377 85 85376 85 85377 33.19 3.01
24 7 85120 7 85121 7 85120 7 85121 34.65 2.89
25 88 79727 88 79727 88 79727 88 79727 36.11 2.77
26 68 79192 68 79193 68 79190 68 79193 37.57 2.66
27 91 76721 91 76721 91 76720 91 76721 39.04 2.56
28 82 75012 82 75015 82 75012 82 75014 40.5 2.47
29 52 70109 52 70098 52 70098 52 70098 41.96 2.38
30 84 69926 84 69926 84 69925 84 69926 43.42 2.3

31 70 68748 70 68748 70 68748 70 68748 44.88 2.23
32 97 67769 97 67769 97 67769 97 67769 46.35 2.16
33 51 66167 51 66167 51 66166 51 66167 47.81 2.09
34 72 64574 72 64574 72 64573 72 64574 49.27 2.03
35 93 63584 93 63584 93 63586 93 63584 50.73 1.97
36 53 63519 53 63519 53 63519 53 63519 52.19 1.92
37 42 63457 42 63457 42 63456 42 63457 53.65 1.86
38 5 61340 5 61340 5 61340 5 61340 55.12 1.81
39 60 61298 60 61298 60 61296 60 61298 56.58 1.77
40 47 60935 47 60935 47 60933 47 60935 58.04 1.72
41 1 60901 1 60902 1 60901 1 60902 59.5 1.68
42 78 55989 78 55989 78 55997 78 55989 60.96 1.64
43 98 55421 98 55421 98 55422 98 55421 62.43 1.6

44 95 54855 95 54855 95 54855 95 54855 63.89 1.57
45 48 54091 48 54091 48 54089 48 54090 65.35 1.53
46 56 53232 56 53232 56 53230 56 53231 66.81 1.5

47 3 53139 3 53139 3 53138 3 53139 68.27 1.46
48 92 52352 92 52353 92 52350 92 52353 69.74 1.43
49 55 52230 55 52231 55 52228 55 52230 71.2 1.4

50 94 52000 94 51995 94 51994 94 51995 72.66 1.38
51 62 50830 62 50825 62 50825 62 50825 74.12 1.35
52 59 50533 59 50533 59 50532 59 50533 75.58 1.32
53 86 50334 86 50334 86 50341 86 50334 77.05 1.3

54 87 50136 87 50136 87 50136 87 50136 78.51 1.27
55 65 50134 65 50121 65 50130 65 50121 79.97 1.25
56 99 49286 99 49286 99 49286 99 49286 81.43 1.23
57 44 48839 44 48831 44 48830 44 48831 82.89 1.21
58 0 47345 0 47346 0 47343 0 47344 84.36 1.19
59 71 45403 71 45403 71 45403 71 45403 85.82 1.17
60 96 45193 96 45194 96 45190 96 45194 87.28 1.15
61 54 42443 54 42443 54 42440 54 42441 88.74 1.13
62 80 39229 80 39229 80 39228 80 39229 90.2 1.11
63 76 39175 76 39175 76 39174 76 39175 91.67 1.09
64 67 37766 67 37767 67 37762 67 37763 93.13 1.07
65 41 33176 41 33166 41 33166 41 33166 94.59 1.06
66 63 32692 63 32693 63 32691 63 32692 96.05 1.04
67 6 32438 6 32438 6 32437 6 32438 97.51 1.03
68 81 20329 81 20332 81 20326 81 20330 98.98 1.01
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Calico Rock — Stage (feet, msl)

W09x02 W09x03 W09x04 W09x05 median
plotting RI
rank water max water min water max water min water max water min water max water min position (years)
year year year year year year year year
45 43.3 65 0.96 45 43.3 65 0.96 45 43.3 65 0.96 45 43.3 65 0.96 1.02 97.71
83 36.7 0 1 83 36.7 0 1 83 36.7 0 1 83 36.7 0 1 2.49 40.24

8 35.2 67 1.05 8 35.2 67 1.05 8 35.2 45 1.05 8 35.2 45 1.05 3.95 25.33

49 314 8 1.06 49 314 8 1.06 49 31.4 67 1.05 49 314 67 1.05 541 18.49

30.3 70 1.06 4 30.3 70 1.06 4 30.3 8 1.06 4 30.3 8 1.06 6.87 14.55

74 26.4 45 1.09 74 26.4 45 1.09 74 26.4 70 1.06 74 26.4 70 1.06 8.33 12.00

90 25.1 63 1.11 90 25.1 63 1.11 90 25.1 63 1.11 90 25.1 63 1.11 9.80 10.21

o|N|jo|lualh~|lw|N]-
N

73 24.9 88 1.14 73 24.9 88 1.14 73 24.9 88 1.14 73 24.9 88 114 | 11.26 8.88

9 72 23.8 64 1.15 72 23.8 64 1.15 72 23.8 64 1.15 72 23.8 64 1.15 12.72 7.86

10 61 23.5 98 1.16 61 23.5 98 1.16 61 23.5 98 1.16 61 23.5 98 1.16 | 14.18 7.05

11 43 23.4 1 1.18 43 23.4 1 1.18 43 23.4 1 1.18 43 23.4 1 118 | 15.64 6.39

12 57 23 81 1.2 57 23 81 1.2 57 23 81 1.19 57 23 81 1.19 17.11 5.85

13 66 22 2 1.2 66 22 2 1.2 66 22 2 1.19 66 22 2 1.19 | 18.57 5.39
14 7 21.1 77 1.2 7 21.1 77 1.2 7 21.1 77 1.2 7 21.1 77 1.2 20.03 4.99
15 2 21.1 6 1.21 2 21.1 6 1.21 2 21.1 6 1.21 2 21.1 6 1.21 | 21.49 4.65

16 85 21 54 1.26 85 21 54 1.26 68 20.9 54 1.25 85 21 54 1.26 | 22.95 4.36

17 68 20.9 72 1.26 68 20.9 72 1.26 85 20.9 72 1.26 68 20.9 72 1.26 | 24.42 4.10

18 69 20.7 55 1.29 69 20.7 55 1.29 69 20.7 55 1.29 69 20.7 55 1.29 | 25.88 3.86

19 46 19.6 57 1.33 46 19.6 57 1.33 46 19.6 48 1.31 46 19.6 48 131 | 27.34 3.66

20 97 18.8 82 1.36 97 18.8 82 1.36 97 18.8 57 1.33 97 18.8 57 1.33 | 28.80 3.47

21 95 18.4 61 1.36 95 18.4 61 1.36 95 18.4 82 1.36 95 18.4 82 1.36 | 30.26 3.30

22 52 18.3 90 1.37 52 18.3 90 1.37 52 18.3 61 1.36 52 18.3 61 1.36 | 31.73 3.15

23 50 18.1 4 1.39 50 18.1 4 1.39 50 18.1 90 1.37 50 18.1 90 1.37 | 33.19 3.01

24 93 17.4 41 1.42 93 17.4 41 1.42 93 17.4 4 1.38 93 17.4 4 1.38 | 34.65 2.89

25 88 16.9 99 1.45 88 16.9 99 1.45 88 16.8 41 1.42 88 16.9 41 142 | 36.11 2.77

26 77 16.7 48 1.46 77 16.7 48 1.46 77 16.7 99 1.44 77 16.7 99 1.44 | 37.57 2.66

27 70 16.6 78 1.51 70 16.6 78 151 70 16.6 78 151 70 16.6 78 1.51 | 39.04 2.56

28 89 16.5 53 1.57 89 16.5 53 1.57 89 16.5 53 1.57 89 16.5 53 1.57 | 40.50 247

29 47 16.5 68 1.65 47 16.5 68 1.65 47 16.5 68 1.65 47 16.5 68 1.65 | 41.96 2.38

30 51 16.2 3 1.68 51 16.2 3 1.68 51 16.2 3 1.68 51 16.2 3 1.68 | 43.42 2.30

31 84 16 87 1.73 84 16 87 1.73 87 16 87 1.73 84 16 87 1.73 | 44.88 2.23

32 82 16 7 1.76 82 16 7 1.76 84 16 7 1.76 82 16 7 1.76 | 46.35 2.16

33 87 16 89 1.77 87 16 89 1.77 82 16 89 1.77 87 16 89 1.77 | 47.81 2.09

34 64 15.9 56 1.81 64 15.9 56 1.81 98 16 56 1.81 64 15.9 56 1.81 | 49.27 2.03

35 98 15.8 93 1.81 98 15.8 93 1.81 64 15.9 93 1.81 98 15.8 93 1.81 | 50.73 1.97

36 42 15.5 80 1.83 42 155 80 1.83 42 15.5 80 1.83 42 15.5 80 1.83 | 52.19 1.92

37 60 15.5 44 1.84 60 15.5 44 1.84 60 15.5 44 1.84 60 15.5 44 1.84 | 583.65 1.86

38 75 155 50 1.84 75 155 50 1.84 75 155 50 1.84 75 155 50 184 | 55.12 1.81

39 91 15.4 76 1.85 91 15.4 76 1.85 91 15.4 76 1.85 91 15.4 76 1.85 | 56.58 1.77

40 96 15.3 84 1.86 96 15.3 84 1.86 96 15.3 84 1.86 96 15.3 84 1.86 | 58.04 1.72

41 94 14.7 51 1.92 94 14.7 51 1.92 94 14.7 51 1.91 94 14.7 51 1.92 | 59.50 1.68

42 1 14.4 96 1.93 1 14.4 96 1.93 1 14.4 96 1.93 1 14.4 96 1.93 | 60.96 1.64
43 78 14.3 79 1.95 78 14.3 79 1.95 78 14.4 79 1.95 78 14.3 79 1.95 | 62.43 1.60
44 5 14.3 91 1.99 5 14.3 91 1.99 5 14.2 91 1.99 5 14.3 91 1.99 | 63.89 1.57

45 55 14.1 66 2.03 55 14.1 66 2.03 55 14.1 66 2.03 55 14.1 66 2.03 | 65.35 1.53

46 41 14.1 49 2.05 41 14.1 92 2.04 41 14.1 92 2.04 41 14.1 92 2.04 | 66.81 1.50

47 71 13.7 85 2.05 92 13.7 85 2.05 71 13.7 49 2.05 92 13.7 85 2.05 | 68.27 1.46

48 92 13.7 92 2.05 71 13.5 49 2.05 99 13.7 85 2.06 71 135 49 2.05 | 69.74 1.43

49 99 13.5 73 2.07 99 135 73 2.07 92 13.7 73 2.07 99 13.5 73 2.07 | 71.20 1.40

50 86 13.5 62 2.1 86 13.5 62 2.1 86 13.5 62 2.1 86 13.5 62 2.1 72.66 1.38

51 53 13.3 47 2.11 53 13.3 74 2.1 53 13.3 74 2.1 53 13.3 74 2.1 74.12 1.35

52 59 13 74 2.13 59 13 47 211 59 13 47 211 59 13 47 211 | 75.58 1.32

53 79 12.9 95 2.14 79 12.9 95 2.14 79 12.9 95 2.14 79 12.9 95 2.14 | 77.05 1.30

54 54 12.7 5 2.18 54 12.7 5 2.18 54 12.7 58 2.14 54 12.7 5 2.18 | 78.51 1.27

55 0 124 59 2.2 0 124 59 2.2 0 12.4 5 2.18 0 124 59 2.2 79.97 1.25

56 48 12.4 42 2.2 48 12.4 42 2.2 48 12.4 59 2.2 48 12.4 42 2.2 81.43 1.23

57 58 12.2 69 2.2 58 12.2 69 2.2 58 12.2 42 2.2 58 12.2 69 2.2 82.89 1.21

58 65 115 52 2.22 56 11.2 52 2.22 65 11.4 69 2.2 56 11.2 52 2.22 | 84.36 1.19

59 56 11.2 75 2.22 62 11.1 75 2.22 56 112 52 2.22 62 111 75 2.22 | 85.82 1.17

60 62 11.1 83 2.23 44 11.1 83 2.23 62 11.1 75 2.22 44 11.1 83 2.23 | 87.28 1.15

61 44 111 60 2.24 76 10.8 60 2.24 44 11.1 83 2.23 65 11 60 2.24 | 88.74 1.13

62 76 10.8 43 2.24 65 10.7 43 2.24 76 10.8 60 2.24 76 10.8 43 2.24 | 90.20 1.11

63 3 10.7 86 2.3 3 10.7 86 2.3 3 10.7 43 2.24 3 10.7 86 2.3 91.67 1.09

64 80 9.8 94 2.34 80 9.78 94 2.34 80 9.8 86 2.3 80 9.78 94 2.34 | 93.13 1.07

65 81 9.54 97 2.38 81 9.54 97 2.38 81 9.54 94 2.34 81 9.54 97 2.38 | 94.59 1.06

66 6 9.45 58 2.4 6 9.45 58 2.4 6 9.45 97 2.38 6 9.45 58 2.4 96.05 1.04

67 67 8.05 71 2.47 67 8.05 71 2.47 67 8.05 71 2.47 67 8.05 71 247 | 9751 1.03

68 63 6.99 46 2.81 63 6.99 46 2.81 63 6.99 46 2.81 63 6.99 46 2.81 | 98.98 1.01




Newport — Stage (feet, msl)

W09x02 W09x03 W09x04 WO09x05 median N
plotting
rank water max water min water max water min water max water min water max water min position (years)
year year year year year year year year
1 45 33.7 72 -4.463 45 33.7 72 -4.463 45 33.7 72 -4.464 45 33.7 72 -4.464 1.02 97.71
2 8 33.5 88 -2.176 8 33.5 88 -2.176 8 33.5 88 -2.177 8 33.5 88 -2.177 2.49 40.24
3 83 33.3 43 -1.951 83 33.3 43 -1.95 83 33.3 43 -1.952 83 33.3 43 -1.95 3.95 25.33
4 73 32.2 77 -1.842 73 32.2 77 -1.842 73 32.2 77 -1.844 73 32.2 77 -1.843 5.41 18.49
5 49 31.9 55 -1.75 49 31.9 55 -1.75 49 31.9 55 -1.751 49 31.9 55 -1.751 6.87 14.55
6 75 31.2 71 -1.611 75 31.2 71 -1.611 75 31.2 71 -1.613 75 31.2 71 -1.611 8.33 12.00
7 43 29.6 73 -1.595 43 29.6 73 -1.595 43 29.6 73 -1.596 43 29.6 73 -1.595 9.80 10.21
8 89 29.5 64 -1.573 89 29.5 64 -1.572 89 29.5 64 -1.574 89 29.5 64 -1.573 11.26 8.88
9 57 29.5 41 -1.521 74 29.5 41 -1.521 57 29.5 41 -1.522 74 29.5 41 -1.522 12.72 7.86
10 74 29.5 2 -1.499 57 29.4 2 -1.499 74 29.5 2 -1.5 57 29.5 2 -1.5 14.18 7.05
11 61 29.3 57 -1.29 61 29.3 57 -1.289 61 29.3 57 -1.291 61 29.3 57 -1.29 15.64 6.39
12 79 29.2 1 -1.266 79 29.2 1 -1.266 79 29.2 1 -1.267 79 29.2 1 -1.267 17.11 5.85
13 4 29.2 65 -1.249 4 29.2 65 -1.249 4 29.2 65 -1.249 4 29.2 65 -1.249 18.57 5.39
14 77 29.2 45 -1.124 77 29.2 45 -1.124 77 29.2 45 -1.125 77 29.2 45 -1.124 20.03 4.99
15 69 29.1 82 -1.061 69 29.1 82 -1.06 69 29.1 82 -1.062 69 29.1 82 -1.061 21.49 4.65
16 50 28.9 70 -1.004 50 28.9 70 -1.004 50 28.9 70 -1.004 50 28.9 70 -1.004 22.95 4.36
17 2 28.3 56 -0.905 2 28.3 56 -0.905 2 28.3 56 -0.905 2 28.3 56 -0.905 24.42 4.10
18 90 28.2 54 -0.843 90 28.2 54 -0.843 90 28.2 54 -0.845 90 28.2 54 -0.844 25.88 3.86
19 64 28.2 87 -0.788 64 28.2 87 -0.788 64 28.2 87 -0.788 64 28.2 87 -0.788 27.34 3.66
20 66 28.1 90 -0.758 66 28.1 90 -0.758 66 28.1 90 -0.758 66 28.1 90 -0.758 28.80 3.47
21 46 27.5 81 -0.716 46 27.5 81 -0.716 46 27.5 81 -0.717 46 27.5 81 -0.717 30.26 3.30
22 58 27.4 98 -0.714 58 27.4 98 -0.714 58 27.4 98 -0.715 58 27.4 98 -0.715 31.73 3.15
23 85 27.2 44 -0.667 85 27.2 44 -0.667 85 27.2 44 -0.667 85 27.2 44 -0.667 33.19 3.01
24 7 27.2 63 -0.587 7 27.2 63 -0.585 7 27.2 63 -0.588 7 27.2 63 -0.586 34.65 2.89
25 88 26.6 69 -0.558 88 26.6 69 -0.558 88 26.6 69 -0.56 88 26.6 69 -0.558 36.11 2.77
26 68 26.6 83 -0.282 68 26.6 83 -0.282 68 26.6 83 -0.283 68 26.6 83 -0.282 37.57 2.66
27 91 26.3 0 -0.271 91 26.3 0 -0.271 91 26.3 0 -0.272 91 26.3 0 -0.272 39.04 2.56
28 82 26.1 4 -0.219 82 26.1 4 -0.219 82 26.1 4 -0.219 82 26.1 4 -0.219 40.50 2.47
29 52 25.4 67 -0.187 52 25.4 67 -0.187 52 25.4 67 -0.189 52 25.4 67 -0.187 41.96 2.38
30 84 25.4 66 -0.18 84 25.4 66 -0.18 84 25.4 66 -0.181 84 25.4 66 -0.18 43.42 2.30
31 70 25.3 68 -0.163 70 25.3 68 -0.162 70 25.3 68 -0.164 70 25.3 68 -0.164 | 44.88 2.23
32 97 25.1 86 -0.025 97 25.1 86 -0.025 97 25.1 86 -0.026 97 25.1 86 -0.025 46.35 2.16
33 51 24.9 79 0.056 51 24.9 79 0.056 51 24.9 79 0.055 51 24.9 79 0.056 47.81 2.09
34 72 24.6 61 0.059 72 24.6 61 0.059 72 24.6 61 0.058 72 24.6 61 0.059 49.27 2.03
35 93 24.4 80 0.066 93 24.4 80 0.067 93 24.4 80 0.066 93 24.4 80 0.067 50.73 1.97
36 53 24.4 62 0.204 53 24.4 62 0.203 53 24.4 62 0.203 53 24.4 62 0.203 52.19 1.92
37 42 24.4 92 0.245 42 24.4 92 0.245 42 24.4 92 0.245 42 24.4 92 0.245 53.65 1.86
38 5 24.1 84 0.269 5 24.1 84 0.269 5 24.1 84 0.269 5 24.1 84 0.269 55.12 1.81
39 60 24.1 91 0.287 60 24.1 91 0.287 60 24 91 0.286 60 24.1 91 0.287 56.58 1.77
40 47 24 89 0.313 47 24 89 0.314 47 24 89 0.312 47 24 89 0.314 58.04 1.72
41 1 24 6 0.318 1 24 6 0.318 1 24 6 0.317 1 24 6 0.317 59.50 1.68
42 78 22.9 5 0.354 78 22.9 5 0.354 78 22.9 5 0.354 78 22.9 5 0.354 60.96 1.64
43 98 22.8 53 0.359 98 22.8 53 0.36 98 22.8 53 0.358 98 22.8 53 0.36 62.43 1.60
44 95 22.6 75 0.433 95 22.6 75 0.433 95 22.6 75 0.433 95 22.6 75 0.433 63.89 1.57
45 48 22.5 8 0.482 48 22.5 8 0.482 48 22.5 8 0.482 48 22.5 8 0.482 65.35 1.53
46 56 22.3 76 0.497 56 22.3 76 0.498 56 22.3 76 0.496 56 22.3 76 0.498 66.81 1.50
47 3 22.3 99 0.692 3 22.3 99 0.692 3 22.3 99 0.691 3 22.3 99 0.691 68.27 1.46
48 92 22.1 60 0.744 92 22.1 60 0.745 92 22.1 60 0.743 92 22.1 60 0.745 69.74 1.43
49 55 22.1 47 0.75 55 22.1 47 0.75 55 22.1 47 0.749 55 22.1 47 0.75 71.20 1.40
50 94 22 3 0.775 94 22 3 0.775 94 22 3 0.774 94 22 3 0.775 72.66 1.38
51 62 21.7 48 0.798 62 21.7 48 0.798 62 21.7 48 0.798 62 21.7 48 0.798 74.12 1.35
52 59 21.6 95 0.82 59 21.6 95 0.82 59 21.6 95 0.819 59 21.6 95 0.82 75.58 1.32
53 86 21.5 59 0.886 86 21.5 59 0.886 86 21.5 59 0.884 86 21.5 59 0.886 77.05 1.30
54 65 21.5 97 0.992 87 21.5 97 0.992 87 21.5 97 0.991 87 21.5 97 0.992 78.51 1.27
55 87 21.5 96 1.194 65 21.5 96 1.194 65 21.5 49 1.194 65 21.5 96 1.194 79.97 1.25
56 99 21.2 49 1.195 99 21.2 49 1.195 99 21.2 96 1.194 99 21.2 49 1.195 81.43 1.23
57 44 21.1 42 1.202 44 21.1 42 1.202 44 21.1 42 1.202 44 21.1 42 1.202 82.89 1.21
58 0 20.6 78 1.226 0 20.6 78 1.227 0 20.6 78 1.225 0 20.6 78 1.225 84.36 1.19
59 71 20 93 1.229 71 20 93 1.229 71 20 93 1.229 71 20 93 1.229 85.82 1.17
60 96 19.9 52 1.771 96 19.9 52 1.771 96 19.9 52 1.769 96 19.9 52 1.771 87.28 1.15
61 54 18.9 7 1.886 54 18.9 7 1.886 54 18.9 7 1.885 54 18.9 7 1.886 88.74 1.13
62 80 17.6 85 1.909 80 17.6 85 1.909 80 17.6 85 1.908 80 17.6 85 1.909 90.20 1.11
63 76 17.6 58 2.124 76 17.6 58 2.125 76 17.6 58 1.974 76 17.6 58 2.125 91.67 1.09
64 67 17.1 50 2.301 67 17.1 50 2.301 67 17.1 50 2.301 67 17.1 50 2.301 93.13 1.07
65 41 15.2 74 2.488 41 15.2 74 2.488 41 15.2 74 2.488 41 15.2 74 2.488 94.59 1.06
66 63 15 46 2.592 63 15 46 2.592 63 15 46 2.591 63 15 46 2.592 96.05 1.04
67 6 14.9 94 2.776 6 14.9 94 2.776 6 14.9 94 2.774 6 14.9 94 2.776 97.51 1.03
68 81 9.38 51 4.209 81 9.38 51 4.21 81 9.38 51 4.208 81 9.38 51 4.21 98.98 1.01
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DOWNSTREAM CONTROL POINTS

CALICO ROCK AND NEWPORT

FLOW AND STAGE DURATION
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Newport
Annual Flow Duration
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Calico Rock

Calico Rock

Annual Flow-Duration

Differences in Annual Flow (DSF)
(Alternative minus Base)

Percent Base Conservation Flood Inactive | Conservation Flood Inactive
Equaled or | (Ww09X02) | (W09x03) | (W09x04) | (W09x05) | (WO09x03) | (WO09x04) | (WO9x05)
Exceeded

1 41565 41565 41562 41565 0 -3 0
2 35664 35641 35671 35641 -23 7 -23
5 25711 25591 25632 25602 -120 -79 -109
10 20081 20062 20058 20059 -19 -23 -22
15 17806 17796 17799 17796 -10 -7 -10
20 15848 15834 15820 15834 -14 -28 -14
25 13865 13847 13827 13847 -18 -38 -18
30 12129 12114 12104 12115 -15 -25 -14
35 10762 10738 10731 10738 -24 -31 -24
40 9533 9525 9520 9524 -8 -13 -9
45 8411 8396 8391 8397 -15 -20 -14
50 7429 7420 7419 7421 -9 -10 -8
55 6520 6512 6509 6513 -8 -11 -7
60 5833 5827 5824 5826 -6 -9 -7
65 5221 5217 5212 5215 -4 -9 -6
70 4660 4656 4652 4655 -4 -8 -5
75 4104 4103 4098 4101 -1 -6 -3
80 3585 3579 3574 3579 -6 -11 -6
85 3080 3078 3076 3077 -2 -4 -3
90 2587 2586 2583 2584 -1 -4 -3
95 1968 1966 1962 1962 -2 -6 -6
100 349 349 349 349 0 0 0




Newport

Newport

Annual Flow-Duration

Differences in Annual Flow (DSF)
(Alternative minus Base)

Percent Base Conservation Flood Inactive | Conservation Flood Inactive
Equaled or | (W09X02) (WO09x03) (W09x04) | (W09x05) (W09x03) (W09x04) (WO09x05)
Exceeded

1 83537 83537 83537 83537 0 0 0
2 66393 66393 66391 66393 0 -2 0
5 59070 59060 59065 59060 -10 -5 -10
10 46908 46868 46886 46868 -40 -22 -40
15 36985 36959 36998 36959 -26 13 -26
20 30435 30413 30409 30413 -22 -26 -22
25 27459 27407 27404 27409 -52 -55 -50
30 25121 25120 25120 25120 -1 -1 -1
35 25050 25046 25044 25046 -4 -6 -4
40 23665 23627 23606 23627 -38 -59 -38
45 20101 20069 20059 20069 -32 -42 -32
50 16910 16889 16884 16892 -21 -26 -18
55 14863 14860 14851 14861 -3 -12 -2
60 13316 13317 13308 13317 1 -8 1
65 11993 11988 11983 11988 -5 -10 -5
70 10792 10791 10788 10791 -1 -4 -1
75 9749 9750 9743 9749 1 -6 0
80 8812 8812 8809 8812 0 -3 0
85 7898 7898 7894 7897 0 -4 -1
90 6948 6950 6945 6947 2 -3 -1
95 5954 5954 5952 5953 0 -2 -1
100 892 892 891 891 0 -1 -1
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Newport - Annual Stage Duration
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Calico Rock

Calico Rock

Annual Stage-Duration

Differences in Annual Stage (Feet)
(Alternative minus Base)

Percent Base Conservation Flood Inactive Conservation Flood Inactive
Equaled or | (W09X02) | (W09x03) | (W09x04) | (WO09x05) | (W09x03) (W09x04) (W09x05)
Exceeded

1 14.721 14.721 14.721 14.721 0.000 0.000 0.000
2 13.365 13.359 13.366 13.359 -0.006 0.001 -0.006
5 10.881 10.848 10.860 10.852 -0.033 -0.021 -0.029
10 9.318 9.313 9.312 9.312 -0.005 -0.006 -0.006
15 8.644 8.641 8.642 8.641 -0.003 -0.002 -0.003
20 8.045 8.041 8.037 8.041 -0.004 -0.008 -0.004
25 7.398 7.393 7.386 7.393 -0.005 -0.012 -0.005
30 6.818 6.812 6.809 6.813 -0.006 -0.009 -0.005
35 6.333 6.324 6.322 6.324 -0.009 -0.011 -0.009
40 5.879 5.876 5.874 5.876 -0.003 -0.005 -0.003
45 5.447 5.441 5.439 5.442 -0.006 -0.008 -0.005
50 5.051 5.048 5.047 5.048 -0.003 -0.004 -0.003
55 4.665 4.662 4.661 4.662 -0.003 -0.004 -0.003
60 4.363 4.360 4.359 4.359 -0.003 -0.004 -0.004
65 4.083 4.081 4.079 4.081 -0.002 -0.004 -0.002
70 3.813 3.811 3.810 3.811 -0.002 -0.003 -0.002
75 3.540 3.539 3.537 3.539 -0.001 -0.003 -0.001
80 3.265 3.262 3.259 3.262 -0.003 -0.006 -0.003
85 2.993 2.992 2.991 2.992 -0.001 -0.002 -0.001
90 2.707 2.706 2.705 2.705 -0.001 -0.002 -0.002
95 2.318 2.316 2.314 2.314 -0.002 -0.004 -0.004
100 0.958 0.958 0.958 0.958 0.000 0.000 0.000







Newport

Newport

Annual Stage-Duration

Differences in Annual Stage (Feet)
(Alternative minus Base)

Percent Base Conservation Flood Inactive Conservation Flood Inactive
Equaled or | (W09X02) | (W09x03) | (WO09x04) | (WO09x05) (W09x03) (W09x04) (W09x05)
Exceeded

1 27.041 27.041 27.041 27.041 0.000 0.000 0.000
2 24.899 24.899 24.899 24.899 0.000 0.000 0.000
5 23.571 23.569 23.570 23.569 -0.002 -0.001 -0.002
10 20.469 20.456 20.462 20.456 -0.013 -0.007 -0.013
15 16.742 16.732 16.747 16.732 -0.010 0.005 -0.010
20 14.040 14.031 14.029 14.031 -0.009 -0.011 -0.009
25 12.735 12.711 12.710 12.712 -0.024 -0.025 -0.023
30 11.676 11.676 11.676 11.676 0.000 0.000 0.000
35 11.643 11.642 11.641 11.642 -0.001 -0.002 -0.001
40 11.002 10.984 10.974 10.984 -0.018 -0.028 -0.018
45 9.264 9.248 9.243 9.248 -0.016 -0.021 -0.016
50 7.608 7.596 7.593 7.598 -0.012 -0.015 -0.010
55 6.485 6.483 6.478 6.483 -0.002 -0.007 -0.002
60 5.595 5.596 5.591 5.596 0.001 -0.004 0.001
65 4.803 4.800 4.797 4.800 -0.003 -0.006 -0.003
70 4.057 4.057 4.054 4.056 0.000 -0.003 -0.001
75 3.377 3.378 3.373 3.377 0.001 -0.004 0.000
80 2.748 2.748 2.746 2.748 0.000 -0.002 0.000
85 2.110 2.110 2.108 2.110 0.000 -0.002 0.000
90 1.409 1.410 1.406 1.408 0.001 -0.003 -0.001
95 0.639 0.640 0.638 0.638 0.001 -0.001 -0.001
100 -4.463 -4.463 -4.464 -4.464 0.000 -0.001 -0.001
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1.0 DOCUMENTATION OF OPPORTUNITY FOR PUBLIC REVIEW OF ACTION

Public Workshops — Summer 2009

A public workshop was held on June 30, 2009, from 6 to 8 pm at the Gaston's Visitor Center at
Bull Shoals Dam with 74 people attending. A second public workshop was held in Diamond
City, AR on July 1, 2009, from 6 to 8 pm at the Diamond City Community Center with 24
people attending. There were no comments in opposition to the proposed reallocation of 6 MGD
from Bull Shoals Lake (conservation pool or flood pool or a combination of both) for OMRPWA
and MCRWD. Therefore, the decision was made to proceed with an Environmental Assessment,
not an Environmental Impact Statement, for the reallocation study.

Agency Scoping Letters — Fall 2009

Scoping coordination letters were sent out September 15, 2009, requesting agency comments and
concerns regarding an Environmental Assessment for the Reallocation at Bull Shoals Lake. No
major concerns have been received to date. Table 6.1 lists the agencies that received
coordination letters and indentifies concerns noted in the responses received.

Table 1.1 Project Agency/Office Coordination

Agency/Office Solicited Response Received Response/Concerns
Missouri Addressees:
U.S. Fish and Wildlife Service Oct. 19, 2009 No protected species or critical
Columbia, MO 65203 habitat within project area
U.S. Department of Agriculture No response received to date
St. Louis, MO 63141
U.S. Natural Resources Conservation Oct. 19, 2009 Will comment upon reviewing
Service draft EA
Springfield, MO 65802
Missouri NRCS State Office No response received to date
Columbia, MO 65203
Missouri State Historic Preservation Oct. 21, 2009 Project not likely to affect any
Office known cultural resources within
Jefferson City, MO 65102 project area
Arkansas Addressees:
Arkansas Historic Preservation Program | Oct. 9, 2009 No known historic properties will
Little Rock, AR 72201 be affected by this undertaking
Department of Finance & Sep. 22, 2009 Will comment upon reviewing
Administration draft EA
Little Rock, AR 72203
Arkansas Soil and Water Conservation No response received to date
Comm.
Little Rock, AR 72201
Arkansas Forestry Commission No response received to date
Little Rock, AR 72201
Arkansas Game and Fish Commission Sep. 25, 2009 Concerns were in regards to new
Little Rock, AR 72205 water supply pipeline that will be

required under a different action
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Agency/Office Solicited

Response Received

Response/Concerns

Arkansas Dept of Environmental

Quality
Little Rock, AR 72118

No response received to date

Arkansas Natural Heritage Commission
Little Rock, AR 72201

No response received to date

U.S. Geological Survey
Little Rock, AR 72211

No response received to date

Arkansas Natural Resources
Commission
Little Rock, AR 72201

No response received to date

Arkansas Department of Parks and
Tourism
Little Rock, AR 72201

No response received to date

Arkansas Department of Health
Little Rock, AR 72205

No response received to date

U.S. Department of Agriculture, NRCS
Little Rock, AR 72201

No effect on Prime Farmland or
Farmland of Statewide Importance

Arkansas Highway and Transportation
Department
Little Rock, AR 72211

No response received to date

U.S. Fish and Wildlife Service
Conway, AR 72032

No federally listed endangered,
threatened or candidate species
present within project area

Other Addressees:

Southwestern Power Administration Oct. 20, 2009 Impacts and costs of increased air

Tulsa, OK 74103 emissions should be quantified and
impacts to hydropower should be
detailed. Strongly objects to the
use of the inactive pool as a viable
alternative for the report and EA

U.S. Environmental Protection Agency, No response received to date

Region 6

Dallas, TX 75202

National Park Service, Midwest Region No response received to date

Omaha, NE 68102

FEMA, Region VI Oct. 15, 2009 Possible negative impacts on

Denton, TX 76210

identified special flood hazard
areas within project area. Also,
referred to floodplain managers for
Marion and Baxter Counties.

Letter and Views of Other Federal, State and/or Local Interests Affected by the Action are

located in Appendix C.

Bull Shoals Lake
Water Supply Storage Reallocation Report




PUBLIC REVIEW / COMMENTS SUMMARY

The draft environmental assessment (Draft EA) and reallocation report for this action were
released concurrently for public review and comment on May 11, 2010. The comment period
ran for 30 days from May 11, 2010 to June 11, 2010 and was announced via a public notice
which ran in five (5) newspapers covering the project area. These newspapers are identified in
the Affidavit of Insertion included in Appendix C. Copies of the Draft EA and Reallocation
Report were mailed on compact disk to recipients listed on the mailing list included in this
attachment. In addition, an electronic copy was posted on the Little Rock District webpage.
Hardcopies were made available at the Mountain Home Project Office, the Searcy County
Library, the Marion County Library in Yellville, Arkansas and at the Little Rock District
headquarters building. A mailing list, copies of the public notice, newspaper notices, and other
information pertaining to the public review period are included in Appendix C.

Overall, ten (10) comment letters from agencies and private individuals were received during the
comment period. Included were letters from eight (8) agencies or organizations and two (2)
individual citizens. Copies of all letters are included in Appendix C. A brief description of each
comment letter and, where appropriate, a summary of substantial comments raised are provided
below. In addition, a brief summary of the Little Rock District’s evaluation of substantial issues
raised in these comments is also included.

COMMENTS RECEIVED

Department of Energy, Southwestern Power Administration (letter dated June 11, 2010). The
Southwestern Power Administration (SWPA) provided a significant number of comments on
matters ranging from water supply needs and withdrawal rates, concern over USACE policies
regarding reallocating storage for water supply, hydropower crediting calculations and
procedures, methods of alternatives evaluation and resulting selection of the proposed plan, and
consideration of the inactive pool for storage reallocation. In addition, SWPA identified the need
to provide revisions based on an alternate Southwestern power marketing area, recently-renewed
contracts, and recently-updated power rates.

A thorough analysis of comments received from SWPA was conducted by the Little Rock
District and the Corps’ Hydropower Analysis Center (HAC). Based on a review of the
appropriate power marketing area and newly-revised rates, HAC revised calculations in its
hydropower report (Reallocation Report, Appendix D). Similar changes were reflected in
updates to the Reallocation Report and EA, as appropriate. Many comments received from
SWPA concern long-standing and well-known areas of disagreement between SWPA and the
Corps regarding USACE policy for evaluating impacts to hydropower and hydropower crediting
procedures. In instances where Corps policy was applicable to methodology used in this study,
such policy was consistently applied. These policy issues will likely continue to be a point of
disagreement between the Corps and SWPA on this and future reallocations involving
hydropower considerations.

One comment provided by SWPA was a recommendation to evaluate a flood pool reallocation
alternative employing hydropower yield protection operation (“HYPQO™), a methodology similar
to dependable yield mitigation storage (DYMS) for existing water supply users. Such an
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analysis was conducted by the Little Rock District for the White River Minimum Flow (WRMF)
study at Bull Shoals Lake. However, there are several distinctions between WRMF and the
current study. These include special project-specific authorizing legislation, a reallocation for
non-municipal and industrial (M&I) water supply purposes for WRMF, a reallocation of nearly
twenty (20) times the storage volume for WRMF relative to the currently-proposed action, and a
much greater adverse effect on hydropower. While not in accordance with USACE policy,
alternative evaluation using HYPO was conducted for WRMF based on these considerations and
the project-specific authority. The current USACE policy regarding existing hydropower users
is that compensation may be considered through minor operational changes for the reallocation
from the flood control pool to M&I water supply, and therefore, HYPO is not a viable
consideration for the currently-proposed action.

Southwestern Power Resources Association (letter dated June 11, 2010). The Southwestern
Power Resources Association (SPRA) provided comments which were very similar in nature and
specific content to those provided by SWPA. In summary, SPRA expressed concern over an
appropriate power marketing area, newly-revised hydropower rates, calculations of the
hydropower impacts of storage reallocations including pricing, the period included in the
evaluation, definition of usable storage, and cumulative effects of past reallocations.

The Little Rock District and HAC thoroughly evaluated comments received from SPRA. As
many of these issues were similar to those raised by SWPA, conclusions were likewise similar.
Most of the comments were addressed by identifying the USACE policy used in the evaluation
of hydropower impacts and crediting procedures. Where necessary based on newly-revised rates
and other considerations, revisions were incorporated in the HAC report, the reallocation report,
and EA. In instances where comments provided by SPRA were in conflict with USACE policy,
USACE policy was consistently applied.

The SPRA likewise provided comments regarding cumulative effects on hydropower production
and mitigation considerations for such effects. The USACE believes that mitigation for
hydropower effects is provided for by credits to SWPA in accordance with Corps’ policy and
procedures. Finally, SPRA commented that the EA should consider cumulative effects of
storage reallocations on greenhouse gas emissions at the 24 Corps projects from which SWPA
markets hydroelectric energy and capacity owing to replacement of hydropower losses by
thermal generation. While the EA does provide estimates of the increase in greenhouse gas
emissions resulting from the proposed action, the widespread geographic range of the 24 Corps
projects and uncertainties regarding location of thermal generation facilities make it difficult to
quantify cumulative effects on ambient air quality. It should be noted, however, that such
thermal facilities are subject to air quality regulations and permitting requirements aimed at
attainment of air quality standards.

T. David Carruth, Attorney at Law (letter dated June 10, 2010). Mr. Carruth provided comments
reported to be on behalf of himself, “the White River Conservancy, and are available as
comments for the Arkansas Wildlife Federation, the Clarendon Chamber of Commerce and a
lose [sic] association of individuals who use the waters of the White River for recreation, fishing
and hunting. This association is known as the B.P.F.M.A.0O.R.R.R.” Mr. Carruth commented
that he had trouble accessing the draft Reallocation Report and EA for review from the Corps’
website and for that reason requested an extension of the comment period. He also expressed
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concerns that the reallocation of water supply storage would “have a profound impact on both
the human and natural environment.” He stated that “Water supply is not an authorized use of
the water impounded by Bull Shoals Dam.” He expressed concern about how the reallocated
water supply storage will be managed and utilized, as well as how downstream waters will be
managed. He expressed the opinion that the “allocation should not take place”, that a full
environmental impact study should be conducted, and that to do less “would be in violation of
the National Environmental Policy Act.”

The Little Rock District has thoroughly evaluated Mr. Carruth’s comments. The Corps provided
opportunity for document review via the internet and hard copies in four (4) locations throughout
the state, to include the Mountain Home Project Office, the Searcy County Library, the Marion
County Library, and Little Rock District Office. During the comment period, the majority of the
responses received indicated that the individuals or agencies had reviewed documents with no
indications of problems or inabilities in accessing the documents, thus validating the distribution
methods. There were also no known problems with the website link throughout the comment
period. Therefore, it was determined that there was no reason for extending the comment period.

Other concerns expressed are addressed in the Environmental Assessment and Finding of No
Significant Impact. These two documents complete the requirements called for by the National
Environmental Policy Act of 1970 (42 USC 4321, et seq., as amended), under guidelines set for
by the Council on Environmental Quality (CEQ) regulations (40 CFR, Parts 1500-1508). The
Bull Shoals Dam and Lake Project is a multi-purpose reservoir. The project was authorized for
flood control, hydroelectric power and other purposes, including fish/wildlife and recreation, by
the Flood Control Act of 28 June 1938, as modified by the Flood Control Act of 1941.The Water
Supply Act of 1958 provides general authorization for construction or reallocation of storage for
water supply uses at all Corps lakes, provided such construction or reallocation does not
seriously affect other authorized project purposes. The Chief of Engineers has delegated
authority to approve reallocations of up to 15 percent of total storage capacity, or 50,000 ac-ft,
whichever is less. This report concluded the reallocation for water supply will have no
significant impacts to the authorized operating purposes of Bull Shoals Lake which include flood
control, hydropower, water supply and fish and wildlife. The USACE does not operate for or
regulate the downstream use of the water in the White River System.

Arkansas Game and Fish Commission (letter dated June 1, 2010): The Arkansas Game and Fish
Commission (AGFC) did not have any specific concerns with the proposed reallocation of water
supply storage in Bull Shoals Lake from a fish and wildlife management standpoint.

The Little Rock District acknowledges these comments.

Arkansas Department of Health (letter dated May 13, 2010): The Arkansas Department of
Health (ADH) reviewed the proposed project and concluded that it would provide the local area
with a safe drinking water supply.

The Little Rock District acknowledges these comments.
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Department of Arkansas Heritage (letter dated May 13, 2010): The Department of Arkansas
Heritage (DAH) concluded that the proposed project would not affect any known historic
properties.

The Little Rock District acknowledges these comments.

U. S. Fish and Wildlife Service (USFWS) (letter dated June 3, 2010): The USFWS concurred
with the assessment that this project will have no significant negative environmental impacts.
Therefore, the Service had no objection to the proposed issuance of a Finding of No Significant
Impact for the proposed action.

The Little Rock District acknowledges these comments.

Federal Emergency Management Agency (FEMA): FEMA requested that the county floodplain
administrators be contacted for the review of the project and possible permit requirements for the
proposed project.

The Little Rock District determined that the proposed action will result in no impact to
floodplains; therefore, county floodplain administrators were not involved.

Comments from Individuals: Additional comments were provided by two (2) individual citizens
(undated and handwritten letters by Mr. Gary Honeycutt, and one with an illegible signature and
no return address). Both are included in this attachment. The comments from these individuals
focused on the potential negative impacts of reallocating storage for water supply. All of the
concerns expressed by these individuals are addressed in the Environmental Assessment and
Finding of No Significant Impact. One individual questioned the authority to utilize Bull Shoals
Lake for public water supply. The other individual seemed to focus on the use of the land that
Bull Shoals Lake occupies for a public water supply reservoir.

The Little Rock District operates the Bull Shoals Dam and Lake Project as a multi-purpose
reservoir, as authorized by the Congress of the United States. The project was authorized for
flood control, hydroelectric power and other purposes, including fish/wildlife and recreation, by
the Flood Control Act of 28 June 1938, as modified by the Flood Control Act of 1941. The
Water Supply Act of 1958 provides general authorization for construction or reallocation of
storage for water supply uses at all Corps lakes, provided such construction or reallocation does
not seriously affect other authorized project purposes. The Chief of Engineers has delegated
authority to approve reallocations of up to 15 percent of total storage capacity, or 50,000 ac-ft,
whichever is less. This report concluded the reallocation for water supply will have no
significant impacts to the authorized operating purposes of Bull Shoals Lake

CONCLUSIONS

The draft and final EA were prepared in accordance with ER 200-2 “Procedures for
Implementing NEPA,” which provides guidance for implementation of the procedural provisions
of the National Environmental Policy Act (NEPA) of 1970 (42 USC 4321 et seq., as amended)
for the Civil Works Program of the U.S. Army Corps of Engineers, per regulations set forth by
the Council on Environmental Quality (CEQ) (40 CFR Parts 1500-1508).
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After careful evaluation of all comments received, the conclusions and recommendations
expressed in the draft report and EA remain the same. None of the comments received warrant a
change to the conclusion that the proposed action has no significant effects on the environment.
Therefore an Environmental Impact Statement (EIS) is not warranted and a "Finding of No
Significant Impact” (FONSI) is appropriate.
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FINDING OF NO SIGNIFICANT IMPACT

NAME OF PROPOSED ACTION: Ozark Mountain Regional Public Water Authority
(OMRPWA) and Marion County Regional Water District (MCRWD), Water Supply Storage
Reallocation, Bull Shoals Lake, Arkansas.

PURPOSE AND NEED FOR THE PROPOSED ACTION: The Little Rock District, U.S.
Army Corps of Engineers proposes that 11,886.541 acre-feet of conservation pool storage in Bull
Shoals Lake be reallocated from hydropower purpose to water supply storage to satisfy the
Municipal and Industrial water supply needs of OMRPWA and MCRWD (Alternative 2). The
top of conservation pool is 659.00 NGVD29, with seasonal differences. The total water supply
storage would be 13,584.617 acre-feet (1,698.077 acre-feet previously reallocated from the
conservation pool and an additional 11,886.541 acre-feet reallocated from the conservation
pool).

ALTERNATIVES: In addition to the Proposed Action (reallocation from the conservation
pool), reallocation of storage from the flood and inactive pools were considered, as well as the
No-Action alternative, were considered in the preparation of an Environmental Assessment (EA)
for this Proposed Action:

No Action (Alternative 1): The existing condition represents the current 1,698.077 acre-feet of
water supply storage within the conservation pool. The top of pool is at elevation 659.00 feet.
The seasonal pool plan is also part of this condition that raises the top of conservation pool, with
the White River Minimum Flows (WRMF) Project implemented, to elevation 662.0 feet from 15
May to 15 June and then to 661.00 feet from 15 July to 30 September.

Reallocation from the flood pool (Alternative 3): This alternative would reallocate 11,948.151
acre-feet from the flood control pool for water supply storage. The top of the conservation pool,
with the WRMF Project implemented, would be raised to elevation 659.25 with seasonal pool
raises. The total water supply storage would be 13,646.229 acre-feet, including the existing
allocation. Dependable yield mitigation storage is included (13.221 acre-feet) to keep existing
water supply users’ yield whole to compensate for the reduction in the dependable yield which
occurs when the conservation pool is expanded.

Reallocation from the inactive pool (Alternative 4): This alternative would reallocate
11,943.284 acre-feet from the inactive pool for water supply storage. The top of the
conservation pool, with WRMF implemented, would remain at 659.0 feet with seasonal pool
raises and the bottom of the conservation pool would be lowered to 628.14 feet. The total water
supply storage would be 13,461 acre-feet, including the existing allocation. Dependable yield
mitigation storage is included (12.975 acre-feet) to keep existing water supply users’ yield whole
to compensate for the reduction in the dependable yield which occurs when the conservation
pool is expanded.
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ANTICIPATED ENVIRONMENTAL IMPACTS:

Consideration of the environmental effects of the proposed action have been disclosed in the
Environmental Assessment, Reallocation of Water Storage at Bull Shoals Lake, Arkansas, for the
Ozark Mountain Regional Public Water Authority and Marion County Regional Water District,
July, 2010, prepared by the U.S. Army Corps of Engineers, Little Rock District, and which is
hereby incorporated by reference into this document. It has been determined that there will be
no significant environmental impacts as a result of the implementation of this action; and, it is
therefore necessary in order to prepare this Finding Of No Significant Impact (FONSI). This
determination of significance is required by 40 CFR 1508.13. Additionally, 40 CFR 1508.27
defines significance at it relates to consideration of environmental effects of a direct, indirect or
cumulative nature.

Criteria that must be considered in making this finding are addressed below, in terms of both
context and intensity. The significance of both short and long term effects must be viewed in
several contexts: society as a whole (human, national); the affected region; the affected interests;
and the locality. The context for this determination is primarily local, as shown in Figures 1.1
and 2.1 of the EA. The context for this action is not highly significant geographically, nor is it
controversial in any significant way. Consideration of intensity refers to the magnitude and
intensity of impact, where impacts may be both beneficial and adverse. Within this context, the
magnitude and intensity of impacts resulting from this decision are not significant. The
determination for each impact topic is listed below:

1. The degree to which the action results in both beneficial and adverse effects.
A significant effect may exist even if the Federal agency believes that on
balance the effect will be beneficial. The EA indicates that there will be
beneficial effects such as the availability of increased water supply to meet
Municipal and Industrial needs of the region served by OMRPWA and MCRWD
until the year 2025 by implementation of Alternative 2 (Proposed Action).
Perhaps more importantly, the proposed action alternative provides a source of
safe drinking water to a region with long-standing health issues associated with
the current water supply. The EA also indicates that any negative effects, such as
a small loss of hydropower benefits, will be minimal.

2. The degree to which the action affects public health or safety. No adverse
effects to public health or safety will result from the Proposed Action. Under
existing conditions, no significant amounts of hazardous materials are identified
in the immediate area of the Proposed Action. Implementing the Proposed Action
would not create hazardous conditions affecting public health or safety.

3. The degree to which the action affects unique characteristics of the
potentially affected area, such as proximity to historic or cultural resources,
park lands, prime farmlands, wetlands, wild and scenic rivers, or ecologically
critical areas. No such unique characteristics or resources have been identified
in the project area.

Bull Shoals Lake
Water Supply Storage Reallocation Report
C-2



10.

The degree to which effects on the quality of the human environment are
likely to be highly controversial. The project will benefit the public, therefore
the Little Rock District, Corps of Engineers does not regard this activity as
controversial. Eight comments were received from agencies or organizations and
two comments were received from individuals during the public review period
from May 11, 2010 to June 11, 2010. Two of the groups responding,
Southwestern Power Administrations (SWPA) and Southwestern Power
Resources Association (SPRA), disagreed with the manner in which hydropower
losses were calculated and the two individuals expressed concern about issues
unrelated to the proposed action. Other comments received were either
supportive or minimal in nature. In synopsis, the public comments do not reflect
a high degree of controversy.

The degree to which the possible effects on the human environment are
highly uncertain or involve unique or unknown risks. Reallocation of water
supply storage from Bull Shoals Lake has occurred once in the past. Although
this reallocation is larger, there is no uncertainty involving the impacts or risks of
this action.

The degree to which the action may establish a precedent for future actions
with significant impacts. The reallocation of water supply storage at Bull Shoals
Lake is situation specific and will not establish any precedent for future action
that has significant impacts.

Whether the action is related to other actions with individually insignificant
but cumulatively significant impacts. Cumulative effects analyses for the
physical and biological resources that would potentially be affected are presented
in the EA. The Proposed Action would not result in any significant cumulative
impacts in regard to any reasonably foreseeable action in the project area.

The degree to which the action may adversely affect items listed or eligible
for listing in the National Register of Historic Places, or other significant
scientific, cultural or historic resources. As previously stated in Item 3 above,
no known historic structures or archaeological sites would be affected by the
Proposed Action.

The degree to which the action may adversely affect an endangered or
threatened species or its critical habitat. As disclosed in the EA, Section 4.4.3,
coordination with the USFWS indicates that no T&E species are anticipated to be
impacted by the Proposed Action.

Whether the action threatens a violation of Federal, State or local law or
requirements imposed for the protection of the environment. No such
violations will occur. Continued coordination with regulatory agencies will be
ongoing to ensure compliance with all federal, state, regional, and local
regulations and guidelines

Bull Shoals Lake
Water Supply Storage Reallocation Report
C-3



CONCLUSIONS:

The impacts identified in the prepared EA have been thoroughly discussed and assessed. No
impacts identified in the EA would cause any significant adverse effects to the human
environment. Therefore, due to the analysis presented in the EA and comments received from a
30-day public review period that began on May 11, 2010, and ended on June 11, 2010, it is my
decision that the preparation of an Environmental Impact Statement (EIS) as required by the
National Environmental Policy Act (NEPA) is unwarranted and a “Finding of No Significant
Impact” (FONSI) is appropriate. The signing of this document indicates the Corps’ final
decision of the proposed action as it relates to NEPA. The EA and FONSI will be held on file in
the Planning and Environmental Division for future reference. Consultation with regulatory
agencies will be ongoing to ensure compliance with all federal, state, regional, and local
regulations and guidelines.

Date Glen A. Masset
Colonel, US Army
District Engineer
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1.0 INTRODUCTION

1.1  Purpose and Need

The purpose of this environmental assessment (EA) is to evaluate the impacts of the proposed
reallocation of water storage at Bull Shoals Lake, Arkansas, to meet the Municipal and Industrial
(M&I) needs of the North Central Arkansas region.

The proponent of this action, the Ozark Mountain Regional Public Water Authority (OMRPWA)
is a coalition of 20 water systems that was formed in 2004 to pursue a future water supply for the
north central Arkansas region. OMRPWA serves a population of about 22,000 in Newton,
Searcy, and parts of Boone, Marion, Johnson, and Pope Counties (see Figure 1.1 for the location
of the counties involved). Raw water sources include shallow wells, deep wells, springs, or
ground water purchased from neighboring water systems (see Figure 1.2 for a general layout
map of OMRPWA member areas with color coding for water supply sources in the areas).

Following is a list of OMRPWA members:

Newton County Searcy County

City of Jasper SP&G Water Association
Mt. Sherman Water Association (St. Joe, Pindall & Gilbert)
Nail-Swain Water Association City of Marshall

East Newton County Water Association
Mockingbird Hill Water Association
Deer Community Water Association

South Mountain Water Association
SDM Water Association
(Snowball, Dongola & Marsena)

Town of Leslie
Morning Star Water Association

Lurton-Pelsor Water Association
Town of Western Grove
Parthenon Water Association

Members At Large
National Park Service
(Buffalo National River)

Boone County
Town of Valley Springs

Town of Diamond City
Town of Lead Hill
Lake Bull Shoals Estates

Several member water systems have elevated levels of radium and fluoride that exceed the
national primary drinking water standards. EPA has certified that many of the sources used by
members of OMRPWA are unsafe for human consumption and the Arkansas Department of
Health (ADH) has issued Administrative Orders to some members for continuing to supply
unsafe water (ESI 2009a). As a result, ADH has identified the need for an alternative supply for
these communities as their highest priority (ADH, 2010).
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Source: Ozark Mountain Regional Public Water Authority, Preliminary Engineering Report North Central Arkansas,
April 2009, prepared by Engineering Services, Inc.
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For more than 30 years the region has struggled to find clean and reliable sources of water. A
regional water supplier has worked without success to develop a water supply from the Buffalo
River watershed. The plan was under environmental review for about 10years where it received
permitting challenges and a legal challenge by the National Park service because of the
designation of the Buffalo River as the nation’s first national river. Ultimately, progress on the
project was stopped because of the environmental hurdles.

Bull Shoals and Norfork Lakes remain as the only local clean, reliable, and readily available
sources of water for OMRPWA.

OMRPWA commissioned a preliminary engineering report to evaluate the demand for water and
water supply alternatives. That report (Ozark Mountain Regional Public Water Authority,
Preliminary Engineering Report Amendment No. 1 — North Central Arkansas, August 20009,
prepared by Engineering Services, Inc. (ESI) and Ozark Mountain Regional Public Water
Authority, Preliminary Engineering Report North Central Arkansas, April 2009, prepared by
ESI), evaluated twelve alternatives that included purchasing water from neighboring water
systems, new supplies from U.S. Army Corps of Engineers’ (USACE) reservoirs, and
construction of new facilities to treat and convey the supplies to member systems. This report
concluded that a 6 MGD supply from Bull Shoals Lake is the most cost-effective alternative and
sufficient to meet the future demands of the member water systems. Therefore, OMRPWA
requested, in a letter dated October 8, 2009, that the Corps reallocate storage sufficient to supply
6 million gallons per day (MGD) from Bull Shoals Lake.

Marion County Regional Water District (MCRWD) - Only one water provider currently utilizes
Bull Shoals Lake as a municipal water source. MCRWD has a water supply allocation of 880
acre-feet from Bull Shoals Lake intended to provide a 1 MGD yield (ESI 1982). In 2007 and
2008, MCRWD sold an average 0.89 MGD and 0.84 MGD respectively. Peak summer usage is
1.2 MGD and their treatment plant capacity is 2.0 MGD (ESI 2009b). In a letter dated October
6, 2009, MCRWD requested that Little Rock District reallocate storage sufficient to supply an
additional 1 MGD (for a total yield of 2 MGD) to allow for additional growth. Therefore, the
MCRWD request for an additional 1 MGD allocation has been incorporated into this EA.

The following is a list of MCRWD members:
Marion County

City of Bull Shoals
City of Flippin
City of Summit
City of Yellville

MCRWD also serves rural Marion County and the cities of Bruno and Pyatt plan to connect to
the system.

Most of the member entities pump the water from their well(s) adding only chlorine for
disinfection before distributing it to their customers. Only five of the 20 systems provide some
method of filtration prior to customers drinking. Also, due to a fluctuation in ground water
levels many systems experience serious water shortages during the late summer months leaving
some families without water.

Short Term Interim Action (Critical Needs Phase) verses Long Term Solution: The short term
interim action, the Critical Needs Phase, already funded by USDA, Rural Utilities Service, will
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provide safe water to some OMRPWA customers until the long-term new overall water system is
constructed. The Critical Needs Phase includes a pipeline between the city of Marshall and the
water systems under Administrative Orders from the ADH to not consume water (these are Mt.
Sherman Water Association, South Mountain Water Association, Snowball, Dongola & Marsena
Water Association, and Morning Star Water Association). This pipeline will allow clean water
from Marshall to be blended with contaminated water to reduce the overall contaminant levels.
While the blended water is a short-term solution, Marshall cannot sustain the flow to these water
systems during dry periods. This water supply system is being put into place now and the
associated costs are included in the without project conditions.

See Figure 1.3 for a depiction of the Critical Needs Phase improvements.

In October 2009, it was announced OMRPWA will receive $56 million in grant and loan funding
from the U.S. Department of Agriculture (USDA) through the American Recovery and
Reinvestment Act (ARRA) of 2009. These funds will be used for constructing the water intake
structure and treatment plant adjacent to Bull Shoals Lake, transmission lines, and booster
pumping stations to transport the water across the rugged terrain in the Ozarks. However, these
funds must be obligated by September 2010; and in order to obligate the funds, OMRPWA must
first have a water supply storage agreement executed with USACE by August 2010.

As a result of the study conducted by ESI, OMRPWA has formulated a plan to develop a new
source of water supply by constructing a water intake, treatment, and distribution system for
water from Bull Shoals Lake that would provide needed additional water supply for its members.

The proposed OMRPWA project includes the construction of a new water transmission system
for OMRPWA members designed to provide approximately at least 4.5 MGD (but have capacity
to deliver up to 6.0 MGD) to the region in order to meet current water consumption needs. The
project currently includes the following features:

e Construct a water intake structure on Bull Shoals Lake;

e Construct a water treatment facility to be located near Diamond City, AR;

e |[nstall 115 miles of ductile iron transmission lines connecting the intake structure and
treatment facility to OMRPWA member systems;

e Construct water storage tanks, which will supply water by gravity flow to each bulk
customer; and,

e Construct booster pumping stations and install pressure reducing valves in order to serve
the mountainous regions.
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An environmental assessment was prepared on this proposed project under NEPA guidelines and
a Finding of No Significant Impact (FONSI) was signed on 24 August 2009 by the USDA Rural
Utilities Service (RUS). A copy of that FONSI is provided in Attachment 5. Therefore, this EA
does not address the construction of that new water transmission system, rather only the
reallocation of water storage at Bull Shoals Lake. Because this proposed action is currently
planned and evaluated, it is considered part of the baseline conditions for the conduct of this EA,
and the EA for that proposed action (Environmental Report for Ozark Mountain Regional Public
Water Authority to serve North Central Arkansas, January 2008 [Revised May 2009] and
Environmental Report, Amendment No. 1, for Ozark Mountain Regional Public Water Authority
to serve North Central Arkansas, August 2009) is hereby incorporated by reference into this EA
(40 CFR 1502.21) (see Attachment 5 for a copy of the EA and FONSI). See Figure 1.4 for an
illustration of the proposed new OMRPWA water intake and distribution system.
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Figure 1.4 Proposed New OMRPWA Water Transmission System

As part of the system of the five multipurpose White River Basin lakes Bull Shoals Dam and
Lake is managed primarily for flood control, hydro-power generation, and to a lesser extent
recreation, fish and wildlife, and water supply. Additionally, reallocation of storage to provide
tail water minimum flows will be implemented in the near future under the White River
Minimum Flow Project. Because all of the storage space in the lakes is already allocated to
existing purposes and no unused storage or surplus storage is available, there would need to be a
reallocation of storage to fulfill the request of OPRPWA and MCRWD for an increase in water
supply usage.
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This environmental assessment (EA) is being prepared under the guidelines of the National
Environmental Policy Act (NEPA) of 1970 (42 USC 4321 et seq., as amended, per regulations
set forth by the Council on Environmental Quality (CEQ) (40 CFR Parts 1500-1508)

(ER 200-2-2).

1.2 Background

White River System

The White River Lake System is made up of five multipurpose storage reservoirs (Beaver, Table
Rock, Bull Shoals, Norfork, and Greers Ferry Lakes) and also a small flood control reservoir
(Clearwater) on the Black River. System operation includes six control points on the White
River, four control points on the Black River and one control point on the Little Red River. The
White River Basin has changed dramatically over the last 50 years and to accommodate the
many changes, the regulating plan for the system has been updated many times as well. Also
due to these changes, the data recorded at gage locations is not uniform. In order to represent a
uniform condition in the basin for the purposes of frequency and duration analyses, the White
River System model was developed using the USACE Southwestern Division Regulation
Simulation Computer Model (SUPER) to simulate the operations of the many reservoirs in the
basin and produce a modified period of record for each control point.

The White River Basin Water Management Plan (1998 update) provides a comprehensive system
of water control regulation which encompasses the entire White River Basin, incorporates all the
basin projects and their many purposes, and provides seasonal flood control and hydropower
releases based on the agricultural practices of the lower basin and other land uses downstream of
the projects. The plan also addresses the needs of the downstream trout fishery by providing a
mechanism to maintain cool water temperatures based on monitored and forecasted ambient air
temperatures. It also provides a deviation procedure to respond to unforeseen and emergency
conditions which are not included in the plan or for which the plan is singularly inadequate.

In January 2009, the White River Minimum Flows (WRMF) Project Report was completed and a
Record of Decision (ROD) was signed which would reallocate 233,000 acre-feet of flood control
storage to the conservation pool for minimum flow releases. The target minimum flow of 800
cubic feet per second (cfs) release includes 160 cfs from normal leakage through the closed
wicket gates, 590 cfs release through one of the main hydropower turbines, and 50 cfs existing
release through the house hydropower Station Service Unit. With this change, the storage
capacity is 2.127 million acre-feet of flood control storage, 1.236 million acre-feet in the
conservation pool, and 2.045 million acre-feet of storage in the inactive pool, for a total storage
of 5.408 million acre-feet.

The WRMF Project Report and the Record of Decision were approved by the Assistant Secretary
of the Army (Civil Works) in January 2009. Alternative BS-3, the recommended plan specific to
Bull Shoals Lake, was authorized by the 2006 Energy and Water Development Appropriations
Act Section 132(a). Alternative BS-3 will reallocate five feet of flood control storage, totaling
233,000 ac-ft for a target minimum flow release of 800 cfs. The top of the conservation pool
will be raised five feet from elevation 654 to 659 ft. In anticipation of this change, the storage
capacity in the lake will be 2.127 million ac-ft of flood control storage, 1.236 million ac-ft of
conservation storage, and 2.045 million ac-ft of inactive storage, for a total storage of 5.408
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million ac-ft. The project is currently at the end of the engineering and design phase and is
expected to be implemented, so the base condition and without project condition assumes the
WRMF reallocation is in place, however, reallocation of storage for WRMF will occur after the
OMRPWA and MCRWD reallocation.

Bull Shoals Lake

The Bull Shoals Reservoir was authorized for flood control and future hydroelectric power by
the Flood Control Act of 1938 (P.L. 75-761) and was modified by the Flood Control Act of 1941
(P.L. 77-228) to include hydroelectric power and other beneficial uses (fish/wildlife and
recreation). The Water Supply Act of 1958 (P.L. 85-500) authorized water supply uses for the
lake, and the Chief of Engineers has discretion to reallocate up to 15-percent of total storage
capacity or 50,000 acre-feet (whichever is less) if there is no significant impact to other
authorized project purposes. Section 304 of the Water Resources Development Act (WRDA) of
1996 (P.L. 104-303) authorized recreation and fish and wildlife mitigation as purposes of the
project. Minimum flows to be implemented at Bull Shoals Lake (Alternative BS-3) as a result of
the WRMF Project were authorized in Section 132 of the 2006 Energy and Water Development
Appropriations Act (P.L. 109-103). This legislation also repealed previous WRDA 1999 and
2000 authorities for minimum flows. In summary, Bull Shoals Lake has authorized purposes of
flood control and hydroelectric power and authorized uses of recreation, fish and wildlife
mitigation, and water supply.

Dam construction was started in 1947 and completed in 1951. The powerhouse and switchyard
were completed in 1952. Bull Shoals Lake “construction’ was considered complete with the
installation in December 1963 of the final two generating units for a total eight turbines at a cost
of about $86 million (www.swl.usace.mil/parks/bullshoals/damandlake.html). Recreation began
in 1948 with the stocking of rainbow trout in the tailwater. A small water supply reallocation
was implemented in 1988 for the MCRWD.

Bull Shoals Dam and Lake are operated by the U. S. Army Corps of Engineers, Little Rock
District. Bulls Shoals tail water provides important trout habitat within the White River Lake
System of the Ozark Mountains in north central Arkansas. In January 2009, the WRMF Report
and ROD were approved and signed, as a result 233,000 acre-feet of flood control storage is
planned to be reallocated to the conservation pool to provide minimum flow releases to the lower
White River. With this anticipated change, the storage capacity will be 2.127 million acre-feet of
flood control storage, 1.236 million acre-feet in the conservation pool, and 2.045 million acre-
feet of storage in the inactive pool, for a total storage of 5.408 million acre-feet.

Table 1.1 summarizes the current physical features of Bull Shoals Lake.
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Table 1.1 Bull Shoals Lake Physical Features (After Reallocation for White River Minimum Flows)

Storage Equivalent
Area Volume Runoff(2)

Feature Elevation(1) | (acres) | (acre-feet) (inches)
Top of dam (3) 708
Design pool 703 79,730 | 6,013,000 18.7
Top of flood control pool 695 71,240 | 5,408,000 16.8
Spillway crest (17 tainter gates 40’ wide by 28’ high) 667 52,510 3,682,500 114
Top of conservation pool (4) 659 48,005 3,281,000 10.2
Top of conservation pool (5) 654 45,440 3,048,000 95
Top of inactive pool 628.5 33,795 2,045,000 6.4
Probable maximum drawdown 588 20,260 964,400 3.0
Sluice invert (16 sluices 4’ wide by 9’ high) 477.06 829 8,380 -
Streambed 450 0 0
Flood control storage 695-659 2,127,000
Conservation storage 659-628.5 1,236,000
Inactive storage (hydropower, fish, recreation, sediment 628.5-450 2,045,000
(1) Feet, NGVD29
(2) 6036 square miles of drainage area upstream of dam
(3) Top of dam has a 3-foot concrete parapet
(4) White River Minimum Flow Reallocation (Alt. BS-3)
(5) Current operation

The base condition is with the WRMF authorized reallocation from the flood pool which will
raise the elevation from 654.00 ft to elevation 659.0 ft. This reduces the flood pool storage by
233,000 ac-ft. Thus the flood pool will have 2,127,000 ac-ft of storage for flood reduction
purposes between elevation 659.00 ft and 695.00 ft. The conservation pool was increased by the
233,000 ac-ft for a total of 1,236,000 ac-ft between elevation 628.50 ft and 659.00 ft to provide
storage for WRMF, water supply and hydroelectric power. The inactive pool has storage of
2,045,000 ac-ft between elevation 628.50 ft and 450.00 ft. The elevation of the lowest invert
(sluice) is 477.06 ft, leaving a "dead" storage of about 8,380 ac-ft. The inactive pool provides
storage for additional head for hydroelectric power, recreation and fish habitat, and sediment.
Also, this storage is available for emergency uses during drought conditions that include
hydroelectric power operations and M&I water supply. The maximum probable drawdown is
elevation 588.00 ft which has been estimated as the lowest elevation that the turbines could
operate in a safe mode. The storage remaining below 588.00 ft is 964,400 ac-ft.

Current project outputs for Bull Shoals Lake through Fiscal Year (FY) 2008 include:

$190 million estimated for cumulative flood damages prevented,;
3 million visitors annually for recreational use of the lake and land resources;
753,700 megawatt hours for annual hydropower generation; and
0.85 MGD average daily demand for water supply by MCRWA.
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There is currently one Municipal and Industrial (M&I) water supply reallocation from Bull
Shoals Lake. It is for MCRWD for 880 acre-feet, intended to yield 1 MGD. As part of this
study, the volume required to yield 1 MGD will be updated based on the current reallocation
request as well as the reallocation for the WRMF Project, previously summarized in this section.

Overall Water System Project verses Corps Action

In the fall of 2009, the United States Department of Agriculture (USDA) secured $56M in
America Reinvestment and Recovery Act (ARRA) funds to construct a water intake structure
and treatment system adjacent to Bull Shoals Lake. The ARRA funds must be obligated by
September 2010; therefore, OMRPWA must first have a signed water storage agreement
executed with the Corps for storage of the water by August 2010. OMRPWA'’s letter dated
February 1, 2007, originally requested 12 MGD; however, since the ESI report showed that 6
MGD would be sufficient, OMRPWA resubmitted a letter on October 8, 2009, requesting the
Corps reallocate storage sufficient to supply 6 MGD.

The Corps reallocation action is to determine if there is a Federal interest, and if so, from which
pool of Bull Shoals Lake to reallocate storage to provide a total yield of 7 MGD. This
reallocation request is a precursor to the larger overall Ozark Mountain water system project. In
addition to the water supply agreement with the Corps, OMRPWA is constructing a water
treatment plant, intake structure, and distribution lines funded with USDA’s Rural Development
funds. With the addition of one filter and one pump, the capacity of this water treatment facility
is 6 MGD and it has a storage tank of 1,000,000 gallons. The water treatment facility will be
located adjacent to the south side of Bull Shoals Lake near Diamond City, Arkansas. The
environmental impacts of that project, including the intake, pumping, and treatment facilities, as
well as the pipeline distribution system, have been previously addressed in a separate EA and
FONSI, previously cited in Section 1.1, and are therefore not addressed in this EA. This EA
addresses the reallocation of water supply storage in Bull Shoals Lake only.

Figure 1.5 is a schematic of the dam, with lake and pool elevations and current allocation
volumes.

1.3 Project Location

Bull Shoals Lake is a reservoir created by Bull Shoals Dam on the White River, which is located
approximately seven miles northwest of Mountain Home, Arkansas. The lake extends from
North Central Arkansas in Marion, Boone, and Baxter counties into South Central Missouri in
Taney and Ozark counties, as shown in Figure 1.6. A more detailed description of the project
location and area can be found in Section 4.0 Affected Environment of this EA.
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1.4 Project Authority
1.4.1 Water Supply Act of 1958, as Amended

General authority for the Corps to reallocate existing storage space at Corps reservoirs to M&l
water supply is contained in the Water Supply Act of 1958 (Title 111 of Public Law 85-500), as
amended, 33 U.S.C. 390b. Reallocation of storage that would seriously affect other project
purposes, or that involve major structural or operational changes to the project, require
Congressional authorization. Reallocations not seriously affecting other project purposes, and
that do not involve major structural or operational changes, may be approved by the Secretary or
the Army. The Chief of Engineers has delegated authority to approve reallocations consisting of
the lesser of: a) 15 percent of total storage capacity allocated to all authorized project purposes;
or b) 50,000 acre-feet. Nevertheless, even such a reallocation may require Secretarial approval
due to other aspects of the proposal, including reduced pricing for non-Federal cost of storage
payments for low income communities under Section 322 of the Water Resources Development
Act of 1990. The non-Federal interest requesting a reallocation must agree to pay 100 percent of
the first costs (investment costs) of the reallocation. Such payment may be amortized over a
period of up to thirty years, with interest as specified in the Water Supply Act, as amended.
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1.4.2 Public Law 88-140, Recognizing Permanent Rights to Storage

The non-Federal interest may acquire a permanent right to the use of storage under the authority
of Public Law 88-140 (October 16, 1963), 43 U.S.C. 390c.-f. Such right is obtained by the non-
Federal interest upon completion of payment of the first costs (investment costs) of the
reallocation, and may be utilized as long as the project is operated by the Government. The non-
Federal interest remains responsible for its proportionate share of annual operation and
maintenance costs, and of reconstruction, rehabilitation, and replacement costs for project
features, allocated to its water supply storage. Such storage also remains subject to equitable
reallocation among project purposes due to sedimentation.

1.4.3 Section 322 of the Water Resources Development Act (WRDA) of 1990

Provision of reduced pricing of storage space for low income communities is contained in
Section 322 of WRDA 1990 (33 U.S.C. 2324). Section 322 defines the term “low income
community” as a community with a population of less 20,000 which is located in a county with
per capita income less than the per capita income of two-thirds of the counties in the United
States. If a low income community requests water supply storage space in a Corps project and
such space is available or may be made available through reallocation, the Secretary may provide
such space to the community up to an amount sufficient to yield 2,000,000 gallons per day at the
following price.

The price shall be the greater of:

1) the updated construction cost of the project allocated to provide such amount of water
supply storage space or $100 per acre-foot of storage space, whichever is less, or

2) the value of the benefits which are lost as a result of providing such water supply
storage space.

1.4.4 Previous Water Storage Projects

Marion County Regional Water District Water Supply Agreement

MCRWD was reallocated storage for 880 ac-ft, intended to yield 1 MGD. As part of this study,
the volume required to yield 1 MGD will be updated based on the current reallocation request
and the reallocation for the WRMF Project, which reallocated storage from the flood control
pool. When reallocation of storage from the flood control pool would impact existing water
supply users and hydropower users, Dependable Yield Mitigation Storage (DYMS) to
compensate the existing water supply users must be considered in the analysis (ER-1105-2-100).

Dependable (Firm) yield is based on the available inflow, the available storage, and the critical
low flow period at a specific location in the watershed, i.e., Bull Shoals Lake. Increasing the
conservation storage increases yield but reduces the dependable yield of the users because the
dependable yield per unit of storage is reduced. This occurs because inflow into the lake remains
the same. Since more users are sharing the same inflow, the yield per unit of storage decreases
even though the total yield of the project increases. Therefore to compensate the existing water
supply users the new user would contract for their needed storage plus the additional storage to
maintain the existing users’ dependable yield. This additional storage required to keep existing
users whole is termed DYMS.
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The Base condition (No Action), Alternative 1, has the existing user, MCRWD, being made
whole because of WRMF. Although OMRPWA/MCRWD will contract for storage prior to
WRMF, they will not make the existing Marion County yield whole, but only provide DYMS
under the assumption that Marion County is already whole at 1 MGD. This means that if for
some reason WRMF is not implemented then the existing Marion County supply will not have
the dependable yield of 1 MGD but will maintain the yield that they currently have for their 880
ac-ft of storage. Also the new users (OMRPWA/MCRWD) will have contracted storage that
will provide more dependable yield than requested. The reallocation analysis for
OMRPWA/MCRWD is for Ozark Mountain to provide DYMS for existing Marion County
supply, then Marion County to provide DYMS for Ozark Mountain and existing Marion County
supply. Under this “NO” WRMF scenario the existing Marion County supply would have to
obtain additional storage in order to have a dependable yield of 2 MGD, because their current
storage does not provide 1 MGD vyield.

White River Minimum Flows Project

Section 132(a) of the FY2006 Energy and Water Development Appropriations Act (EWDAA,
Public Law 109-103) authorized implementation of plans BS-3 at Bull Shoals and NF-7 at
Norfork Lakes in the White River basin to provide minimum flow releases to enhancements that
provide national benefit and shall be a Federal expense in accordance with section 906 (e) of
1986, of WRDA as described in the WRMF Report, Arkansas and Missouri dated July 2004.
Also, Section 132 repealed Section 374 of the WRDA 1999 and Section 304 of WRDA 2000,
rescinding authorization to reallocate storage at Table Rock Lake, Greers Ferry Lake, and Beaver
Lake for minimum flows. The repeal does not eliminate further consideration of alternative
plans. WRMEF is at the end of the engineering and design phase and has been fully funded by
Construction General and ARRA funds.

1.5  Project Scoping

The Little Rock District, USACE conducted two workshops in the project area near Mountain
Home, Arkansas. The first workshop was held on June 30, 2009 at the Bull Shoals Lake Visitor
Center and the second was held in Diamond City, AR, on July 1, 2009. Approximately 100
people attended and there were no negative comments on the study. This positive response at the
public meetings indicated that public controversy is not a factor in determining the significance
of the effects of the proposed action. Therefore, after assessing that the proposed action will not
be controversial, along with the other factors for determining significance, the decision was
made to proceed with an Environmental Assessment in lieu of an Environmental Impact
Statement. Copies of public workshop press releases can be found in Attachment 1, Public
Scoping Materials.

1.6 Public Review/Comments

The draft environmental assessment (Draft EA) and reallocation report for this action were
released concurrently for public review and comment on May 11, 2010. The comment period
ran for 30 days from May 11, 2010, to June 11, 2010. All information pertaining to the public
comment period, copies of comments received, summary of major issues identified in comments,
and Little Rock District’s summary conclusions regarding relevant issues are contained in
Attachment 3.
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20 DESCRIPTION OF PROPOSED ACTION

The preferred alternative for the Proposed Action is reallocation from the Conservation Pool
(Alternative 2). This alternative would reallocate an additional 11,886.541 acre-feet of storage
from the conservation pool for water supply. The total water supply storage would be 13,584.617
acre-feet including the current allocation. The top of pool elevation, with White River Minimum
Flows implemented, would be at elevation 659.0 feet. Alternative 2 is further described in
Section 3.0 of this EA and Section 7.1 of the Reallocation Report.

The main dam has a maximum height above the river bed of 258 feet and extends approximately
2,256 feet in length. The Bull Shoals Dam supports 17 spillway crest gates and is the fifth
largest concrete dam in the United States. Bull Shoals Lake encompasses 45,440 surface acres
and a shoreline of 740 miles at the top of the design conservation pool (654 feet). The lake’s
upstream drainage basin is 6,036 square miles. The existing project storage allocations will
change with implementation of WRMF.

The WRMF Project Report and the Record of Decision were approved by the Assistant Secretary
of the Army (Civil Works) in January 2009. Alternative BS-3, the recommended plan specific to
Bull Shoals Lake, was authorized by the 2006 Energy and Water Development Appropriations
Act Section 132(a). Alternative BS-3 will reallocate five feet of flood control storage, totaling
233,000 ac-ft for a target minimum flow release of 800 cfs. The top of the conservation pool
will be raised five feet from elevation 654 to 659 ft. In anticipation of this change, the storage
capacity in the lake will be 2.127 million ac-ft of flood control storage, 1.236 million ac-ft of
conservation storage, and 2.045 million ac-ft of inactive storage, for a total storage of 5.408
million ac-ft. The project is currently in engineering and design phase and is expected to be
implemented, so the base condition and without project condition assumes the WRMF
reallocation is in place, however, reallocation of storage for WRMF will occur after the
OMRPWA and MCRWD reallocation.

The proposed action also includes the construction and implementation of the new OMRPWA
water transmission system including a new water intake facility at Bull Shoals Lake, and water
treatment/pumping plant nearby on existing USACE property, as well as a pipeline
transportation/distribution system to deliver the increased water supply to customers. This action
has been previously evaluated under NEPA guidelines for environmental impacts and was
determined to result in no significant impact to the natural or human environments. The EA and
FONSI for that action are hereby incorporated into this EA by reference and the NEPA
documents are included in Attachment 5 to this EA.

Table 2.1 summarizes the physical features of Bull Shoals Lake with the proposed alternative
BS-3 implemented. Figure 3 is a schematic of Bull Shoals dam and lake with pool elevations and
volumes.

The base condition is with the WRMF authorized reallocation from the flood pool which will
raise the elevation from 654.00 ft to elevation 659.0 ft. This reduces the flood pool storage by
233,000 ac-ft. Thus the flood pool will have 2,127,000 ac-ft of storage for flood reduction
purposes between elevation 659.00 ft and 695.00 ft. The conservation pool was increased by the
233,000 ac-ft for a total of 1,236,000 ac-ft between elevation 628.50 ft and 659.00 ft to provide
storage for WRMF, water supply and hydroelectric power. The inactive pool has storage of
2,045,000 ac-ft between elevation 628.50 ft and 450.00 ft. The elevation of the lowest invert
(sluice) is 477.06 ft, leaving a "dead" storage of about 8,380 ac-ft. The inactive pool provides
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storage for additional head for hydroelectric power, recreation and fish habitat, and sediment.
Also, this storage is available for emergency uses during drought conditions that include
hydroelectric power operations and M&I water supply. The maximum probable drawdown is
elevation 588.00 ft which has been estimated as the lowest elevation that the turbines could
operate in a safe mode. The storage remaining below 588.00 ft is 964,400 ac-ft.

Table 2.1 Bull Shoals Lake Physical Features (After Reallocation for White River Minimum Flows)

Storage | Equivalent

Area | Volume | Runoff (2)
Feature Elevation(1) | (acres) | (ac-ft) (inches)
Top of dam (3) 708
Design pool 703 79,730 | 6,013,000 18.7
Top of flood control pool 695 71,240 | 5,408,000 16.8
Spillway crest (17 tainter gates 40° wide by 28’ high) 667 52,510 | 3,682,500 114
Top of conservation pool (4) 659 48,005 | 3,281,000 10.2
Top of conservation pool (5) 654 45,440 | 3,048,000 95
Top of inactive pool 628.5 33,795 | 2,045,000 6.4
Probable maximum drawdown 588 20,260 964,400 3.0
Sluice invert (16 sluices 4’ wide by 9’ high) 477.06 829 8,380 -
Streambed 450 0 0
Usable storage
Flood control storage 695-659 2,127,000
Conservation storage 659-628.5 1,236,000
Inactive storage 628.5-450 2,045,000

(1) Feet, mean sea level (msl)

(2) 6036 square miles of drainage area upstream of dam

(3) Top of dam has a 3-foot concrete parapet

(4) White River Minimum Flow Reallocation (Alt. BS-3)

(5) Current operation
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3.0 ALTERNATIVES

3.1 Plan Formulation

During plan formulation the goal is to identify and perform an initial evaluation of preliminary
measures and alternatives for water supply. Consideration of all reasonable alternatives is
required under the Economic and Environmental Principles for Water and Related Land
Resources Implementation Studies. The National Environmental Policy Act (NEPA) requires
Federal agencies to incorporate environmental considerations in their planning and decision-
making process. The Planning Guidance Notebook, Engineering Regulation (ER 1105-2-100),
Appendix E and Appendix H, of the Water Resources Report, requires the formulation and
evaluation of a full range of reasonable alternative plans.

Alternatives are formulated to take into account the overall problems, needs, and opportunities
afforded by the proposed action. Those alternatives are assessed consistent with the national
objective of contributing to National Economic Development (NED) and protecting the Nation’s
Environment, and consistent with Federal laws and regulations. The NED objective for water
supply is to provide the most cost-effective water supply source to meet the region’s future
Municipal and Industrial requirements. The identification of measures and the evaluation of
measures and alternatives were guided by the Corps Environmental Operating Principles (EOP)
and compliance with the Campaign Plan. An assessment of how those Administration goals
were applied and further details on the plan formulation and alternative selection process are
presented in the Water Supply Storage Reallocation Report (sections 6.0 and 3.0, respectively).

Urgency and Need for Water - Current water sources include shallow wells, deep wells, or
springs. The majority of the member water systems struggle to meet customer demands from
their existing sources. In addition, the ADH has stated the well water has excessive and
dangerous levels of radium, fluoride, and hydrogen sulfide, and they have declared the need for
an alternative water supply for these communities as their top priority. The Environmental
Protection Agency has certified that many of these water sources are not safe for human
consumption.

In October 2009, it was announced OMRPWA will receive $56 million in grant and loan funding
from the USDA through the ARRA Act of 2009. These funds will be used for constructing an
intake structure and treatment plant adjacent to Bull Shoals Lake, 115 miles of transmission
lines, and booster pumping stations to transport the water across the rugged terrain in the Ozarks.
However, these funds must be obligated by September 2010; therefore, OMRPWA must first
have a water supply storage agreement executed with USACE by August 2010.

Short Term Interim Action (Critical Needs Phase) verses Long Term Solution — The short term
interim action, the Critical Needs Phase, already funded by USDA, Rural Utilities Service, will
provide safe water to some Ozark Mountain customers until the long-term new overall water
system is constructed. The Critical Needs Phase includes a pipeline between the city of Marshall
and the water systems under Administrative Orders from the Arkansas Department of Health to
not consume water (these are Mt. Sherman Water Association, South Mountain Water
Association, Snowball, Dongola & Marsena Water Association, and Morning Star Water
Association). This pipeline will allow clean water from Marshall to be blended with
contaminated water to reduce the overall contaminant levels. While the blended water is a short-
term solution, Marshall can not sustain the flow to these water systems during dry periods.
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These pipelines are being put into place now and their costs are included in the without project
conditions. The without project condition would be the Critical Needs facility in place for a few
of the OMRPWA customers and no new water system and continued health and safety risks
associated with contaminated water for the majority of customers for OMRPWA. If the
reallocation does not take place, a safe water supply system will still be needed. As discussed in
Section 6, the next most likely alternative is reallocation of storage in Norfolk Lake and the
construction of the associated intake, water treatment plant, pipelines, pumping stations and
storage reservoirs.

This water supply reallocation report is an element of a larger overall Ozark Mountain water
system project. The water supply agreement between USACE and OMRPWA will be combined
with the construction of a water treatment plant, intake structure, and distribution lines adjacent
to Bull Shoals Lake and funded with USDA’s Rural Development funds to complete the overall
water system project. Therefore, the EA and FONSI for the implementation and construction of
the new water transmission system are incorporated into this EA by reference and included in
Attachment 5 of this EA.

Overall Water System Project verses Corps Action - In the fall of 2009, the United States
Department of Agriculture (USDA) secured $56M in America Reinvestment and Recovery Act
(ARRA) funds to construct a water intake structure and treatment system adjacent to Bull Shoals
Lake. The ARRA funds must be obligated by September 2010; therefore, OMRPWA must first
have a signed water storage agreement executed with the Corps for storage of the water by
August 2010. OMRPWA'’s letter dated February 1, 2007, originally requested 12 MGD;
however, since the ESI report showed that 6 MGD would be sufficient, OMRPWA resubmitted a
letter on October 8, 2009, requesting the Corps reallocate storage sufficient to supply 6 MGD.

The Corps reallocation action is to determine if there is Federal interest, and if so, from which
pool of Bull Shoals Lake to reallocate storage to provide a total yield of 7 MGD. This
reallocation request is a precursor to the larger overall Ozark Mountain water system project. In
addition to the water supply agreement with the Corps, OMRPWA is constructing a water
treatment plant, intake structure, and distribution lines funded with USDA’s Rural Development
funds. With the addition of one filter and one pump, the capacity of this water treatment facility
is 6 MGD and it has a storage tank of 1,000,000 gallons. The water treatment facility will be
located adjacent to the south side of Bull Shoals Lake near Diamond City, Arkansas.

It must be emphasized here again that this EA does not address the construction of a new water
transmission system, which has been previously addressed under a separate NEPA document,
only the reallocation of water storage at Bull Shoals Lake for OMRPWA and MCRWD.

3.2  OMRPWA Preliminary Alternatives Eliminated From Further Consideration

In the Preliminary Engineering Report prepared by Engineering Services, Inc., revised May
2009, the preliminary screening of alternatives for a long term source of water supply for this
region includes the following; groundwater wells, treating groundwater, existing surface
reservoirs, construction of new surface water reservoirs, purchasing treated water from one or
more wholesale water providers, and consideration of conservation methods as a nonstructural
measure. The report recommended the construction of a new water intake, treatment, and
distribution system at Bull Shoals Lake, which has been previously evaluated and assessed under
NEPA guidelines and determined to have no significant environmental impacts.
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3.2.1  Ground Water Wells

As a result of large scale groundwater withdrawals primarily for rice farming, groundwater levels
in the state are declining. Declining aquifer water levels create a multitude of problems.

Because of the excessive withdrawals of groundwater, the dependable yield has been approached
or exceeded in the alluvial and Sparta aquifers. The Arkansas Natural Resources Commission
has declared these aquifers at “critical groundwater levels” due to the dependable yield concerns
relating to poor water quality and to saline intrusions consistent with declining groundwater
levels.

The members of OMRPWA currently depend on wells with poor water quality drilled 20 to 50
years ago to access a groundwater supply. Deep wells in this region have naturally occurring
excess amounts of radium 226, radium 228, fluoride, uranium, radon, and hydrogen sulfide. For
the past three years, this area has remained the ADH’s top priority due to the serious health risks
associated with these contaminants in the drinking water (ADH, 2009). Similar conditions occur
in southern Missouri, where radionuclides are present in both shallow and deep aquifers.

Due to these issues with both limited quantity poor quality, utilizing groundwater sources were
not considered any further.

3.22 Treating Groundwater

In 2003, the South Mountain Water Association and the Snowball, Dongola & Marsena Water
Association retained Engineering Services, Inc. to evaluate solutions to the high levels of radium
and fluoride found in the existing water supply. Several treatment options were considered.
Treatment for radium would create residuals that would be classified as a hazardous waste which
cannot be disposed in Arkansas landfills. Handling the concentrated residuals would be
expensive, dangerous, and pose a significant environmental threat to the Buffalo National River
Watershed. Due to these issues, groundwater treatment facilities were not considered any
further.

3.2.3 Existing Surface Reservoirs

Beaver Lake is the first impoundment on the White River watershed. Reallocation from Beaver
Lake not only impacts the flood damages prevented and hydropower generation at Beaver Lake,
but also Table Rock Lake and Bull Shoals Lake. Given the greater distance to Beaver Lake than
to Bull Shoals, and the greater impacts to other authorized purposes, reallocating from Beaver
Lake was not considered any further.

Table Rock Lake is the next impoundment downstream from Beaver Lake. Reallocation from
Table Rock Lake would impact flood damages prevented and hydropower generation at Bull
Shoals Lake. Given the slightly greater distance to Table Rock Lake than to Bull Shoals, and the
greater impact to the other authorized purposes, reallocating from Table Rock Lake was not
considered any further.

Greers Ferry Lake is another impoundment in the White River watershed. The distance from the
OMRPWA area to Greers Ferry Lake is somewhat comparable to the distance from Bull Shoals;
however, Greers Ferry has design complications. Water from Bull Shoals would be gravity fed
to an area with existing water infrastructure, while water from Greers Ferry Lake would have to
be pumped uphill through new infrastructure. Water quality from Greers Ferry Lake is good.
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Cost estimates to construct a new water treatment plant at Greers Ferry and pump the water to
OMRPWA and MCRWD customers were estimated at $7,299,281 of which $60,000 is the water
cost. Due to the high cost of taking the reallocation from Greers Ferry Lake, this alternative was
not considered any further.

Norfork Lake has ample capacity for water supply and is the next most likely alternative to
reallocating storage at Bull Shoals Lake; however, the location of the lake with respect to the
OMRPWA members is a long distance and the rugged terrain between Norfork Lake and the
OMRPWA members makes this water source very expensive. Only one other utility utilizes
Norfork Lake as a water source. The city of Mountain Home has been allocated approximately
10,000 acre-feet from Norfork Lake for municipal water supply. Water quality from Norfork
Lake is good. Cost estimates to construct a new water treatment plant at Norfork Lake and pump
the water to OMRPWA and MCRWD customers were estimated at $5,758,341 of which
$166,600 is the water cost. Due to the high cost of taking the reallocation from Norfork Lake,
this alternative was not considered any further.

Bull Shoals Lake’s water quality is excellent resulting in minimal chemical additions being
required to achieve full scale water treatment. Only one water provider utilizes Bull Shoals Lake
as a municipal water source. Currently, 880 acre-feet of storage is reallocated from the flood
control pool to the conservation pool so that MCRWD can obtain 1 MGD. Bull Shoals Lake’s
overall storage capacity is approximately 5,408,000 acre-feet. Therefore, due to the high quality
of water and the large overall storage capacity of Bull Shoals Lake, this lake was carried forward
in the final reallocation alternatives to be evaluated in detail.

3.2.4 Development of New Surface Reservoirs

Searcy County worked from 1989 until 2003 to develop a long-term surface water supply for the
residents of Searcy County. The Searcy County Regional Water District was formed in order to
develop a regional water supply and provide treated water to the residents of Searcy County.
They retained a consulting engineer, prepared a preliminary engineering report, made application
for state and federal funding, and began work on the environmental phase of the project. Since
the selected water shed was on a tributary of the Buffalo National River, extensive
environmental studies were required to determine the long-term effect of the watershed on the
Buffalo National River. On March 1, 1972, the United States Congress established the Buffalo
National River as America’s first national river. After 10 years of environmental review, legal
challenges, permitting challenges, debate and discussion, the National Park Service and the
Corps of Engineers stopped progress on the project. Meanwhile, families within the Buffalo
River drainage basin continue to drink water contaminated with radium, fluoride, uranium, and
radon. Since 2004, Searcy County has fully backed the efforts of the OMRPWA in developing a
water source to serve the region.

In summary, development of a reservoir large enough to supply the region is severely hindered
by the proximity of the Buffalo National Park. Therefore, this alternative was not evaluated any
further.

3.25 Purchase Water from Wholesale Providers
Several wholesale water providers to deliver water to OMRPWA were evaluated: purchase

water from Carroll-Boone Regional Water District, purchase water from the city of Clarksville,
purchase water from the city of Russellville, and purchase water from MCRWD. Given that
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Carroll-Boone Regional Water District is currently requesting reallocation of storage from
Beaver Lake, Carroll-Boone Regional Water District does not have surplus water to sell, and was
not evaluated any further. Given that MCRWD is currently requesting reallocation of storage
within this report, MCRWD does not have surplus water to sell and was not evaluated any
further.

The remaining wholesale water providers are the city of Clarksville and the city of Russellville.
According to discussions with the city of Russellville, the city does not have surplus water to
sell. According to the Clarksville Light & Water Plant Engineer, the current capacity of the
water treatment plant is 15 million gallons per day, and the plant has the ability to sell 7 to 8
million gallons per day. Costs for this alternative are estimated at $8.7M of which $4.4M is the
water cost.

Of the wholesale water alternatives, the purchase of water from Clarksville is the only viable
alternative.

3.2.6 Non-Structural Solutions (Conservation)

The non-structural alternative is to conserve water to reduce the need for additional sources of
water supply. Water conservation can include altering the demand for water by water rationing
and pricing methods. Several communities are at 50 percent of the state’s average per capita
usage rate, and have below average system leakage (2 percent compared to an average of 10
percent to 12 percent). While water conservation could improve over time with gradual
replacement of older plumbing fixtures, the quantity of water gained through conservation is
judged to be insignificant.

Due to the insufficient quantity available under this alternative, it was eliminated from further
consideration.

3.3  MCRWD Preliminary Alternatives Eliminated From Further Consideration

3.3.1 Structural Solutions

An Environment Assessment for MCRWD, prepared by Engineering Services, Inc., dated May
1982 (ESI, 1982), evaluated the following alternatives for MCRWD: Bull Shoals Lake,
Mountain Home Water System, and Harrison Water System.

The source of water for the Mountain Home Water System is Norfolk Lake. This alternative
involves purchasing treated water and construction of transmission lines, water storage tanks,
and a booster pumping station to convey the water to the MCRWD service area. An economic
analysis found that connection to the Mountain Home Water System would cost more to
construct and operate than the proposed system at Bull Shoals Lake (ESI, 1982).

The Harrison Water System alternative includes purchasing treated water from the City of
Harrison and constructing transmission lines, a 1,000,000 gallon storage tank and a booster
pumping station to convey water to the MCRWD service area. An economic analysis found that
this option was not as cost-effective as developing a supply from Bull Shoals Lake (ESI, 1982).

Because the two viable alternatives for water supply were not cost effective compared to
developing a supply from Bull Shoals Lake, MCRWD signed a water supply agreement on April
1988 to withdraw 880 ac-ft of storage from the conservation pool of Bull Shoals Lake.
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Currently, MCRWD has a water treatment facility at the town of Bull Shoals, Arkansas, with a
maximum capacity of 4 MGD.

Given that Mountain Home Water System is currently requesting reallocation of storage from
Norfork Lake, Mountain Home Water System does not have sufficient water to sell, and it was
not evaluated any further. Without another contract with USACE for additional storage in Bull
Shoals Lake, MCRWD would likely try to request reallocated storage from Norfork Lake.

3.3.2 Non-Structural Solutions

The non-structural alternative is to conserve water to reduce the need for additional sources of
water supply. Water conservation can include altering the demand for water by water rationing
and pricing methods. MCRWD users have a per capita daily usage rate at half the state’s
average usage, and they have below average system leakage (a range of 5 percent to 9 percent
compared to a national average of 10 percent to 12 percent). While water conservation could
improve over time with gradual replacement of older plumbing fixtures, the quantity of water
gained through conservation is judged to be insignificant. Therefore, this alternative was not
evaluated any further.

3.4 Final Alternatives Considered for Both OMRPWA and MCRWD

After review of the economic analysis for all alternatives, production of the treated water has a
tremendous long-term advantage over purchasing treated water from an existing bulk wholesaler.
Therefore, in order for the OMRPWA and MCRWD to keep long-term rates to a minimum, it is
more economical to construct a water treatment facility and produce drinking water for its
members. Based on the above analysis, purchasing water supply storage from Bull Shoals Lake
and constructing a OMRPWA water treatment plant on Bull Shoals Lake is viable and the most
cost effective alternative. MCRWD will utilize existing infrastructure to distribute its share of
the increased water supply to its members.

The new OMRPWA water transmission system includes a new water intake facility at Bull
Shoals Lake, and water treatment/pumping plant nearby on existing USACE property, as well as
a pipeline transportation/distribution system to deliver the increased water supply to customers.
This action has been previously evaluated under NEPA guidelines for environmental impacts and
was determined to result in no significant impact to the natural or human environments. The EA
and FONSI for that action are hereby incorporated into this EA by reference and the NEPA
documents are included in Attachment 5 to this EA.

To evaluate reallocating 6 MGD for OMRPWA and 1 MGD for MCRWA on Bull Shoals Lake,
alternatives were analyzed using the SUPER program for conservation, flood control, and
inactive storage reallocation.

Brief descriptions of the alternatives that were evaluated using SUPER economic output data for
Bull Shoals Lake are as follows:

Alternative 1 - No Action. The existing condition represents the current 1698.077 ac-ft of water
supply storage within the conservation pool. The top of pool elevation is 659.00 feet. The
seasonal pool plan is also part of this condition that raises the top of conservation pool to
elevation 662.0 feet from 15 May to 15 June and then to 661 feet from 15 July to 30 September.
This alternative includes the reallocation of water supply implemented under the WRMF Project.
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Alternative 2 - Reallocation from the conservation pool (The Proposed Action). This alternative
would reallocate an additional 11,886.541 acre-feet of storage from the conservation pool for
water supply. The total water supply storage would be 13,584.617 ac-ft. The top of pool
elevation would be 659.0 feet, with seasonal pool raises.

Alternative 3 - Reallocation from the flood control pool. This alternative would reallocate
11,948.151 ac-ft from flood control pool for water supply. The top of conservation pool would
be raised to elevation 659.25 with seasonal pool raises. The total water supply storage would be
13,646.229 ac-ft, including the existing allocation. Dependable yield mitigation storage is
included (13.221 ac-ft) to keep existing water supply users’ yield whole to compensate for the
reduction in the dependable yield which occurs when the conservation pool is expanded.

Alternative 4 - Reallocation from the inactive pool. This alternative would reallocate
11,943.284 ac-ft from the inactive pool for water supply. The top of conservation pool would
remain at 659.0 feet with seasonal pool raises and the bottom of conservation pool would be
lowered to 628.14 feet. The total water supply storage would be 13,461.361 acre-feet, including
the existing allocation. Dependable yield mitigation storage is included (12.975 acre-feet) to
keep existing water supply users’ yield whole to compensate for the reduction in the dependable
yield which occurs when the conservation pool is expanded.

Additional details of these alternatives are presented in tabular form in Table 3.1.

Table 3.1 Storage Reallocation Alternatives

Top of
Water Supply Total Water Conservation Pool
Storage - this action | Supply Storage Seasonal Elevation (feet)
Alternative (acre-feet) (acre-feet)* Pool Plan

Alternative #1 — No | No Reallocation 1,698.077 Yes 659.0
Action
Alternative #2 — 11,886.541 from 13,584.617 Yes 659.0
Reallocate from Conservation Pool
conservation
Alternative #3 — 11,934.930 from 13,646.229 Yes 659.25
Reallocate from Flood Pool
flood control 13.221 for DYMS
Alternative #4 — 11,930.209 from 13,641.361 Yes 659.0 **
Reallocate from Inactive Pool
inactive 12.975 for DYMS

*This action plus contracted storage of 880 ac-ft and White River Minimum Flows dependable
yield mitigation storage of 818 ac-ft.
** Bottom of Conservation Pool lowered to elevation 628.14 feet.
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40 AFFECTED ENVIRONMENT

Much of the information contained in this section, establishing the baseline conditions for the
project area, was drawn directly and indirectly from the Final Environmental Impact Statement
for the WRMF Project (Revised, January 2009).

4.1 Climate

The climate of the Bull Shoals Lake area is classified as Humid Sub-tropical (Cfa), but it is
located at the northern limits of that climate and is very close to the southern border of a more
northern climate, Humid Continental (warm summer sub-type) (Dfa). Average annual
precipitation in nearby Harrison, Arkansas, is approximately 46.6 inches of rainfall and 15.8
inches of snow. The most significant snowfall typically occurs from late-December to mid-
March, and is usually less than three inches per event. Mean maximum temperatures in Harrison
are approximately 90° Fahrenheit (F) throughout most of July and August, and in the middle 40°
F range throughout most of December, January, and February. Mean minimum temperatures in
the area are approximately 70° F in July and August, and in the middle 20° F range throughout
late December to mid-February (NOAA, Earth Systems Research Laboratory, 2009).

4.2 Land Use

The White River floodplain, of which Bull Shoals Lake is part, includes a total of 787,170 acres.
An unpublished report from the U.S. Department of Agriculture divides the White River
floodplain into cropland (55.7 percent), pasture land (2.7 percent), woodland (32.9 percent)
water (4.8 percent), and other (3.9 percent). Outside the immediate flood plain, there are
considerable acreages of public lands administered by the State wildlife agencies of Arkansas
and Missouri, the Corps of Engineers, the U.S. Forest Service, and the National Park Service.

Private landowners own the majority of land in the Ozark Mountains. Major land uses includes
timber production and grazing with less than 3.0 percent in cultivated land. Among the areas
held by public landholders, the U.S. Forest Service manages almost one million acres, and the
National Park Service manages some 90,000 acres. In addition, the U.S. Army Corps of
Engineers oversees four reservoirs that have inundated more than 175,000 acres. The State of
Arkansas owns and manages more than 45,000 acres in the Ozarks, most of which is set aside for
hunting and fishing.

The area immediately surrounding Bull Shoals Lake is mostly rural, undeveloped land, with a
few scattered residences and is gently sloped to steep, typical of the Ozark Highlands Ecoregion.
Approximately 90 percent of the surrounding land is a mix of forest (pine and hardwood mix)
and agricultural, with the remaining 10 percent being mostly hardwood forest (University of
Arkansas website, Center for Spatial Technologies, 2009). The project study area around Bull
Shoals Lake contains 101,196 acres of land, of which 100,090 acres are owned in fee and 1,106
acres are managed by flowage easement. The 71,240 acres below the top of the flood control
pool 695 feet NGVD29 and 75 acres required for the dam and appurtenant works are allocated
for Project Operations. There are 9,505 acres allocated for recreation-intensive use and 22,718
acres for wildlife management, which includes areas located below the flood control pool level.

The Land Use/Land Cover data is presented in figures 4.1 (Arkansas land use) and 4.2 (Missouri
land use) (please note that the Missouri land use map extends south of the state line for some
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distance into Arkansas). This data comes from the Gap Analysis Program (GAP), which is a
“scientific method for identifying the degree to which native animal species and natural plant
communities are represented” in the United States’ network of conservation lands. The “gaps”
in gap analysis refer to animal species and plant communities that are not adequately represented
in conservation lands. GAP is funded and coordinated by United States Geological Survey, but
is a cooperation among almost five hundred state and federal agencies, academic and nonprofit
institutions, and businesses. Because of the diversity and large number of agencies involved,
each state may have different methods of GAP data collection and classification. In Arkansas,
36 land use and land cover classes were derived from 1992 Landsat Thematic Mapper satellite
data. In Missouri, 15 land use and land cover classes were derived from 2005 satellite data.

Table 4.1 provides a more detailed description of land use categories presented in Figure 4.2 for
GAP mapping of the Missouri portion of Bull Shoals Lake. Table 4.2 presents public land use
areas within a five-county area surrounding Bull Shoals Lake, along with the agency charged
with management of the public area.

4.3  Physiography/Geology/Soils/Prime Farmlands
4.3.1 Physiography

Bull Shoals Lake is included in the White River Basin. Much of the following discussion of the
physiolography, geology, soils and prime farmlands of the Bull Shoals Lake area is adapted from
the White River Basin Minimum Flows Final Environmental Impact Statement published in
February 2009. Therefore, many references are made to the White River Basin in the following
paragraphs, but those references are intended to be applied to the Bull Shoals Lake area in this
document.

The White River Basin encompasses parts of two major physiographic divisions, the Interior
Highlands and the Atlantic Plain. Each is further divided into provinces and sections. See
Figure 4.3 for divisions, provinces, and sections of the State of Arkansas.

The Salem Plateau is the lowest of the plateaus making up the Ozark Plateau province. The
Salem Plateau lies essentially north and east of the White River and forms the drainage area of
its eastern tributaries. The Springfield Plateau, which lies south and west of the White River in
this region, is represented by isolated knobs, such as Bull Shoals Mountain, in the immediate
vicinity of the dam. These plateau surfaces are now intricately and deeply dissected by the
dendritic pattern of the White River drainage system. The area is characterized by narrow, flat-
topped ridges between deeply cut valleys. The prominent topographic features of the area are the
extensive and deeply cut meanders of the White River and its principal tributaries. The White
River follows a meandering course through a narrow valley, which has an asymmetrical valley
profile at the sharp river bends. A steep, rock bluff forms the valley wall on the outside of the
bends and a long, gentle, slip-off slope forms the inside valley wall. Along straight courses of
the river between bends, both valley walls are steep and more or less symmetrical.
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Table 4.1 Missouri Land Use/Land Cover Category Descriptions

Impenious

Non-vegetated, impenious surfaces. Areas dominated by streets, parking lots, buildings. Little, if any, vegetation

High Intensity Urban

Vegetated urban environments with a high density of buildings

Low Intensity Urban

Vegetated urban environments with a low density of buildings

Barren or Sparsely Vegetated

Minimally vegetated areas including bluffs, quarries, and natural expanses of rock, mud, or sand. Areas in transition

Cropland

Predominantly cropland including row, close-grown, and forage crops

Grassland

Grasslands dominated by native warm season or non-native cool season grasses

Deciduous Forest

Forest with greater than 60% cover of deciduous trees

Evergreen Forest

Forest with greater than 60% cower of evergreen trees

Mixed Forest

Forest with greater than 60% cowver of a mixture of deciduous and evergreen trees

Deciduous Woody/Herbaceous

Open Woodland (including young woodland) with less than 60% cover of deciduous trees

Evergreen Woody/Herbaceous

Open Woodland (including young woodland) with less than 60% cover of evergreen trees

Mixed Woody/Herbaceous

Open Woodland (including young woodland) with less than 60% cover of deciduous and evergreen trees

Woody-Dominated Wetland

Forest with greater than 60% cover of trees with semi-permanent or permanent flood waters

Herbaceous-Dominated Wetland

Woody shrubland with less than 60% cover of trees with semi-permanent or permanent flood waters

Open Water

Rivers, lakes, ponds, and other open water areas

Table 4.2 Bull Shoals Lake Area Public Land Use Areas

Management
Area Name L County Acres Impoundment Acres
Responsibility
Caney Mountain CA MDC Ozark 7,882 0
Ruth and Paul Henning CA MDC Taney/Stone 1,534
Shepherd of the Hills Fish Hatchery and Visitor Center MDC Taney 211
Hollister Towersite MDC Taney 180
Boston Ferry CA MDC Taney 180
Hilltop Towersite MDC Taney 3
Drury-Mincy CA MDC Taney 5,699
Branson MDC Office MDC Taney 4
Cedar Creek Towersite MDC Taney 4
Cooper Creek Access MDC/EDEC Taney 29
Bull Shoals Lake WMA USCOE/MDC Various 62,326 45,440
Lake Taneycomo USCOE/MDC Taney NA® 2,080
Empire Park MDC/EDEC Taney 3
Table Rock Lake WMA USCOE/MDC Various 24,102 43,100
Table Rock State Park MDNR Taney 356
Hercules Glades Wilderness USFS Taney 12,315
Mark Twain National Forest USFS Numerous 186,253
Wildcat Shoals Access AG&FC Baxter 2
Bull Shoals Nursery Pond AG&FC Boone NA?
Bull Shoals State Park ADP&T Marion 660
Crooked Creek Access AG&FC Marion 2
Marion County WMA AG&FC Marion 120
Pot Shoals Net Pen Project AG&FC Marion 90
Ranchette Access AG&FC Marion 1
Marion County Access AG&FC Marion NAZ
White Hole Access AG&FC Marion NA?
Jones Point WMA AG&FC Marion NA®
Norfork Lake WMA USCOE Baxter 10,000
Sylamore WMA USFS/AG&FC Baxter/Marion 1,280

WMA = Wildlife Management
CA = Conservation Area

Area

"Management responsibility - ADP&T = Arkansas Department of Parks & Tourism; AG&FC = Arkansas Game & Fish Commission; MDC =
Missouri Department of Conservation; MDNR = Missouri Department of Natural Resources; EDEC = Empire District Electric Company; NPS =
National Park Service; USCOE = United States Army Corps of Engineers; USFS = United States Forest Service
NA indicates that no area was reported at these areas.
Sources: URL: http://www.mdc.mo.gov/fish/watershed/whriver/landuse/3901ut10.htm;

URL: http://www.mdc.mo.gov/fish/watershed/whriver/landuse/390Iut11.htm;

URL: http://www.agfc.com/data-facts-maps/publicland/wma.aspx.
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Figure 4.3 Physiographic Provinces of Arkansas
The elevations of the lake area vary from 450 feet NGVD29 in the streambed to 1,100 feet
NGVD29 on the adjacent hills and ridge tops. The land generally rises from the narrow alluvial
bottom in steep slopes to narrow upland plateaus or ridges. In general, the entire area may be
classified as rough and broken.

43.1.1 Interior Highlands Division

The Interior Highlands include about three-fourths of the White River Drainage Basin and are
characterized by plateau surfaces entrenched by steep-walled valleys. The nearly flat, plateau
surfaces tend to delay runoff. Where the plateau surfaces are underlain by calcareous rocks,
karst topography develops. This enhances infiltration of precipitation. Karst features are locally
prominent in both the Salem and Springfield plateaus (MDNR 1986a). Several faults are present
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in the watershed, but most have only tens of feet of displacement (MDNR 1986a). The fractured
limestone of the watershed allows a direct conduit from the surface water to ground water,
making aquifers underlying the watershed extremely susceptible to contamination (USGS 1996).

The Interior Highlands surrounding Bull Shoals Lake are within the Ozark Plateaus province.
The basin includes parts of the Springfield-Salem Plateaus and Boston Mountains section. The
Salem Plateau is underlain by rocks of Ordovician age or older. The Springfield Plateau is
underlain by rocks of Mississippian age.

The upland parts of the plateaus are the remains of an old erosional surface. The surface has
been modified by continued solution and erosion resulting in a somewhat lowered surface. Local
relief of the upland surface generally does not exceed 50 feet. Valleys dividing the upland
surfaces range in depth from 50 to 100 feet near their head, to as much as 1,500 feet in the
entrenched meanders of larger streams near their mouths.

The Boston Mountains are a dissected plateau approximately 200 miles long and 35
miles wide. This plateau is underlain by sedimentary rocks of Pennsylvanian age, and
bounded on the north by a conspicuous escarpment. Toward the east and west, the
summit level declines gradually to that of the surrounding surface. The summit slope is
toward the south and is similar to the dip of the underlying formations. It is nearly flat
close to the main crest and is steeper near the south edge. Along the southern boundary,
the Boston Mountains merges with the hills of the Arkansas Valley section of the
Ouachita province.

The Interior Highlands is separated abruptly from the Coastal Plain by the Fall Line. The Fall
Line is the westernmost boundary of rocks of Cretaceous or younger age except for Recent
alluvium in stream valleys of the Interior Highlands.

4.3.1.2 Atlantic Plain

Approximately one-fourth of the White River Basin is in the Mississippian Alluvial Plain section
of the Coastal Plain province. Topography of the Atlantic (Coastal) Plain is characterized by flat
monotonous plains traversed by sluggish meandering streams. Crowley’s Ridge, an important
physiographic feature, forms part of the eastern border of the basin area and rises as much as

200 feet above the general level of the Atlantic Plain. The land surface of the rest of the Atlantic
Plain is principally made up of Quaternary age terrace deposits and flood plain deposits of the
Mississippi River and its tributaries. The land surface slopes southward from an altitude of about
300 feet NGVD29 at Poplar Bluff, Missouri, to about 150 feet NGVD29 at the mouth of White
River.

The Grand Prairie region, a low terrace, lies between the White River and Bayou Meto
(Arkansas River Basin) south of Wattensaw Bayou, and includes most of Arkansas County and
parts of Lonoke, Prairie, and Monroe counties.

In the lower parts of the White River Basin, the drainage divides into the White River and other
tributaries of the Mississippi River that are poorly defined and difficult to determine. In many
places, the divide is formed by a levee or dike.
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43.2 Geology

The strata in the region of Bull Shoals Lake have a slight dip to the south. The region is on the
southern flank of a large regional dome with its nucleus in the igneous rocks of the St. Francis
Mountains, about 200 miles to the northeast. Locally, short anticlines and dome structures with
as much as 90 feet of structural relief are noted in the exposures along the White River. Faults
with small displacements are found in the vicinity. There is no record of any seismic activity
originating in the Bull Shoals Lake area. It is believed that all faults in the region are static and
no future movements are expected. Three rock formations of Ordivician age are present above
the river level within the region. These formations include the Cotter, Powell, and Everton. The
Jefferson City formation underlies the Cotter, and is present only a few feet below river level at
Bull Shoals Dam. These formations consist largely of dolomite limestone with occasional lenses
of sandstone and shale. The Everton and Powell formations are not present at the dam, but cap
the nearby hills. The capped hills are remnants of the Springfield Plateau surface.

The uplands of the Salem Plateau are underlain by Jefferson City dolomite and the Roubidoux
formation, and the valleys are floored by Gasconade dolomite of the Ordivician age. The
Springfield Plateau is underlain by Mississippian limestones. The Boston Mountain Plateau is
underlain by resistant clastic rocks of Pennsylvanian age. The Eureka Springs escarpment is the
boundary between the Mississippian limestone and the Springfield Plateau and the Devonian
limestone of the Salem Plateau.

The large dolomite mass, which is present in the Ozarks, has tremendous water storing
capability, and the Salem Plateau is the locality for the greatest number and largest springs in
Missouri, followed secondly by the Springfield Plateau. The large reservoirs in the southern part
of the watershed probably cover many springs. Karst features are locally prominent in both the
Salem and Springfield plateaus (MDNR 1968a). Several faults are present in the watershed, but
most have only tens of feet of displacement (MDNR 1986a). The fractured limestone of the
watershed allows a direct linkage from surface waters to ground waters, making aquifers
underlying the watershed extremely susceptible to contamination from the surface (USDA,
1996). Figure 4.4 depicts the geology of the White River Basin.
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4.3.3 Topography

Bull Shoals Lake is located within two physiographic areas of the Ozark Highland. The Salem
Plateau is exposed across northern and central Baxter County. The Springfield Plateau is exposed
in parts of west central and across most of southern Marion County and most of southern Baxter
County, and the Missouri counties of Taney and Ozark. The Salem Plateau is characterized by
gently sloping to rolling uplands, and steep, stony side slopes with outcrops of dolomite. The
elevation ranges from about 700 to 1,000 feet above sea level. There are a few broad areas on
uplands that have a gradient of 1 to 8 percent.

The Springfield plateau is adjacent to and higher in elevation than the Salem plateau. This
plateau has been strongly dissected by streams. Steep, V-shaped valleys separated by gently
sloping to moderately sloping land characterize it. The side slopes have a gradient of 12 to

50 percent. The elevation atop the ridges ranges from about 1,000 to 1,200 feet above sea level.
There are a few broad areas on uplands where the gradient is 1 to 8 percent. Stream valleys are
entrenched and are commonly less than one-fourth mile wide. Most flood plains are 100 to
1,000 feet wide.

A general description of Bull Shoals Lake is gently sloped to steep inclines typical of the Ozark
highlands. Bluffs of near vertical slope are present where the original White River channel has
eroded the residual limestone substrate. Upper reaches of several small tributaries contain small
flood plains and gentle slopes of less than five percent. Primary ridges and connecting spur
ridges have 0 to 10 percent slope with side slopes ranging from 10 to 25 percent inclines. Aspect
is generally described as easterly in nature for all land occurring on the west side of the reservoir
and westerly in nature for land occurring on the east side of the reservoir, however the presence
of ridges and drainages create aspects of all directions.

4.3.4 Soils and Prime Farmlands

Soils in the Missouri portion of the study area are of the Ozark type. The major soil association
is Gasconade-Opequon-Clarksville, found in the western and central portions. A Captina-
Clarksville-Doniphan association is present on the watershed’s eastern edge. Other minor soil
associations include Nixa-Clarksville, along the Missouri-Arkansas border, and Needleye-
Viration-Wilderness, near the northwest corner.

Soils in the Missouri portion of the watershed are generally acidic and of moderate to low
fertility. Productivity of watershed soils varies widely, with forest and grassland being the
dominant land cover. A typical watershed landscape consists of broad, forested areas on
moderately steep to very steep slopes and small pastures and cultivated fields on smoother ridge
tops and in level valley bottoms. Tall fescue is the main grass used for pastures. Native, tall and
mid-tall grasses are found in glade and savannah areas. They are less common than before
European settlement. The moisture holding capacity of these soils is limited, adding to the
general unsuitability for crop production.

Ozark soils vary widely in character. Some soils are infertile, stoney-clay type soils, while
others are loess-capped and fertile. Some watershed soils are stone free, while others may have a
stone content exceeding 50 percent, and some areas may have no soils covering bedrock. The
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majority of the watershed is dominated by stoney, cherty soils found on steep slopes with lower
stone contents found in soils on more level areas. Soils in Missouri become less stoney on the
western fringe of the watershed. Soils in the watershed are formed from residue high in iron,
which oxidizes on exposure, giving the soil a red color. Soils formed in the residuum from
cherty limestone or dolomite, range from deep to shallow and contain a high percentage of chert
in most places. Soils formed in a thin mantle of loess are found on the ridges and have fragipans,
which restrict root penetration. Soils formed in loamy, sandy and cherty alluvium are found in
narrow bottomland areas, and are the most fertile soils in the watershed.

Soils in the Arkansas portion of the watershed are also Ozarkian. Major soil associations include
Clarksville-Nixa-Noark, Captina-Nixa-Tonti, and Arkana-Moko in the Salem and Springfield
plateaus and Linker-Mountainburg-Sidon and Enders-Nella-Moutainburg-Steprock in the Boston
Mountains.

Soils in the Upper White River area below Bull Shoals Lake and above Batesville, Arkansas,
include the following associations: Talbott-Colbert, Corydon-Sogn, and Sogn-Mountainburg in
Baxter County; Sturkie-Peridge, Noark-Portia, Arkana-Moko and Brockwell-Boden-Portia in
Izard and Stone counties; Clarksville-Gepp-Ventris, Beasley-Gasconade, and Egam-Arrington in
Independence County. The Sturkie, Portia and Egam soil series contain lands classified as prime
farmlands; while the other series listed contain none. The Corydon-Sogn association is the
primary soil association in the vicinity of Bull Shoals Lake. Neither the Corydon nor the Sogn
soils are classified as prime farmlands.

Soil resources in the vicinity of the Lower White River include the Sharkey-Boudre association
in Woodruff County, the Sharkey-Commerce association in Monroe County, the Sharkey and
Newellton-Sharkey-Tunica associations in Phillips County, the Sharkey-Acadia association in
Arkansas County, and the Sharkey association in Desha County. The above soils, with the
exception of the Commerce series in Monroe County and the Sharkey and Acadia series in
Arkansas County, are classified as prime farmlands.

4.4 Water Resources
4.4.1 Surface Waters

4411 Lakes

Bull Shoals Lake is located on the White River and was formed by the construction of the Bull
Shoals Hydroelectric Dam in Marion County, Arkansas, which was begun in 1947 and
completed in 1951. The elevation of the top of the conservation pool is approximately 659 feet
NGVD29 with the flood pool being at 695 feet NGVD29. The conservation pool top area is
approximately 48,005 acres and the flood pool top area is approximately 71,240 acres. The
shoreline length of the design conservation pool is approximately 740 miles, and the flood pool
is approximately 1,050 miles in length. Bull Shoals Lake is located within the White River
Drainage Basin, which drains an area of approximately 27,765 square miles in northern Arkansas
and southern Missouri. Bull Shoals Lake drains approximately 6,036 square miles of the White
River Drainage Basin and has an average depth of 67 feet. The authorized purposes of Bull
Shoals Lake are flood control and hydropower generation; and, its authorized uses are recreation,
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fish and wildlife support, water supply (by the Water Supply Act of 1958) and tail water
minimum flows (by the WRMF Project).

There are five other large lakes in the Bull Shoals Lake vicinity: (1) Beaver Lake, (2) Table Rock
Lake; (3) and Lake Taneycomo on the White River upstream of Bull Shoals; (4) Norfork Lake
approximately 20 miles to the east of Bull Shoals Lake on the North Fork River; and (5) Greers
Ferry Lake on the Little Red River, approximately 60 miles to the south of Bull Shoals Lake.
With the implementation of the WRMF Project, the total water storage capacity of Bull Shoals
Lake is 5.408 million acre-feet, with 2.127 million acre-feet of flood control storage, 1.236
million acre-feet of conservation storage, and 2.045 million acre-feet of inactive storage.

Existing authorized water supply storage is 880 acre-feet at one million gallons per day (mgd) in
the conservation pool from flood control by MCRWD and 233,000 acre-feet (242 mgd) soon to
be reallocated from the flood control pool for use under the WRMF Project.

44.1.2 Rivers

Bull Shoals Lake is an impounded area of the White River which begins at an elevation of
approximately 2,050 feet NGVD29 near the Ozark National Forest in northwest Arkansas. The
river runs southeast through northeast Arkansas to its confluence with a branch of the Arkansas
River very near its confluence with the Mississippi River in Desha County, Arkansas. The
White River flows about one-third of its length through the Ozark highlands to about
Independence County, Arkansas, where it enters a lowlands area with lower gradient change.
The upper one-third of the river has a gradient change of about three to four feet per mile and the
lowlands portion averages about one foot per mile. The flood plain ranges from 200 to 400 fee