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PERTINENT DATA

LOCK AND DAM 8, GENOA, WISCONSIN

Normal upper pool (feet)

Normal minimum tail water (feet)
Nominal lift (feet)

USGS gage number

Location

Gage drainage area (square miles)
Project drainage area (square miles)

Project pool area (acres)

Maximum flood flow (April 1965) (cfs)
Average flow (cfs)

Median flow (cfs)

Minimum flow (August 1934) (cfs)

Roller gates (80 by 20 feet)

Top of roller gate sill (feet)

Tainter gates (35 by 15 feet)

Top of tainter gate sill (feet)

Top of earth dike (feet)

Top of lock wall (feet)

Flood crest, pool (April 1965) (feet)

Flood crest, tail water (April 1965) (feet)

PROPOSED HYDROPOWER PLANT

Elevation 631.0
Elevation 620.0
11.0

05-3785

Winona, Minnesota
59,200

64,770

20,800

274,000
28,900
20,200

3,300

5

Flevation 611.0

10

Elevation 616.0

Elevation 639.5

Elevation 639.0

Elevation 639.18
Elevation 638.38

Option

12 units 16 units

10 units
Total nameplate capacity (kW) 8,750
Dependable capacity (kW) (July-August) 6,400
Dependable capacity (kW) (December-January) 7,700
Plant factor .61
Average annual energy (Mwh) 46,600
Construction first cost ($1,000) 26,280

Benefit-cost ratio 1.28

10,500 14,000

7, 300 8,000
8,700 9,300
.58 .51

53,200 62, 300




UNIT DESIGN PARAMETERS

Turbine type Horizontal propeller
turbine with adjust-
able blades

Runner diameter 118.1 inches (3.0 meters)
Design head 9.5 feet (2.9 meters)
Minimum head 3.3 feet (1.0 meter)

Design flow 1,260 cfs/unit
Generator nameplate capacity 875 kw
Turbine efficiency .89
Speed Increaser efficiency .99
Generator efficiency .98
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RECONNAISSANCE REPORT
FOR HYDROPOWER

" LOCK AND DAM 8
MISSISSIPPI RIVER
NEAR GENOA, WISCONSIN

‘ SYLLABUS

K%his report presents a preliminary evaluation of the addition of
hydropower at the existing navigation lock and dam 8. The study shows
that installation of a hydroplant with 8,750 kW (kilowatt) nameplate
rating is economical. Pertinent data/coqperning the site and potential

hydropower installations are‘shown on the facing page:

Seéere environmental impacts are not necessarily associated with
construction of a plant of the sizes investigated despite the proximity
of the lock and dam to an environmentally sensitive area. Hydropower is
onne of the most ecologically sound means of producing electricity because
it uses a nonpolluting, renewable energy source - water flow - allowing

nonrenewable energy sources to be counserved.

The energy available at lock and dam 8 can be an important contribu-
tion to our Nation's energy independence. An 8,750-ki system would

produce an average energy equivalent of 85,000 barrels of oil or 24,000

tons of coal per year.

The District Engineer recommends that the Corps of Engineers prepare
a feasibility report which can serve as a basis for congressional authori-

zation for hydropower plant construction at lock and dam BK
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RECONNAISSANCE REPORT
FOR HYDROPOWER

LOCK AND DAM 8
MISSISSIPPI RIVER
NEAR GENOA, WISCONSIN

STUDY AND REPORT

SCOPE OF THE STUDY

The studies presented in this report represent preliminary . recon-
naissance level detail. The purpose of the report is to deterr whether
a feasibility study should be conducted. Significant time and -+ _.rces
can be invested in a feasibility study; thus, a decision to proceed with
a study should be based on a finding that a potentially viable project can
be developed. Therefore, the reconnailssance study is a relatively complete
small-scale feasibility investigation in which the issues expected to be
important in the feasibility stage are raised, and a first cut economic
analysis is performed. A favorable reconnaissance level finding is a
strong indication that further detalled study (a feasibility study) is

warranted subject to assessment of potentially critical issues.

STUDY AND AUTHORITY

Recognizing the importance of continued and successful operation of
completed projects, Congress provided the Corps with the authority to study
possible modifications to existing projects. This authority is contained
in the House Committee on Public Works resolution, dated 11 December 1969,
which requests the Corps of Engineers:

". « . to review the reports of the Chief of Engineers on the
Mississippi River between Coon Rapids Dam and the mouth of the
Ohio River . « . with a view toward determining whether any
modifications of the existing project should be made at this
time in the interest of providing increased flood control,
and for allied purposes on the Mississippl River."




COORDINATION AND STUDY ZARTICIPANTS

Agencies and iaterests were informed of the initiation of the study
and were invited to participate. A copy of the notice and pertinent responses

are included in Appendix B, Coordination.

Primary participants in the study include the Federal Energy Regulatory
Commission (FERC), Fish and Wildlife Service (FWS), and the St. Paul District,
Corps of Engineers. Under the ":deral Power Act and other legislation,

FERC has broad rer on:.'bilities related to planning, construction, and
operation of water resource projects, particularly in regard to power develop~
ment. One of those responsibilities is establishment of values for power

that might be produced at lock and dam 8. Correspondence related to power

value determination is included in appendix B.

The FWS, under the authority of the Fish and Wildlife Coordination Act,
is the primary agency from which the Corps of Engineers will obtain Federal
fish and wildlife resource data and planning input. The FWS has provided
preliminary comments regarding a potential hydropower project at lock and

dam 8. Its-planning aid letter 1s included in appendix 3.

The Department of Energy (DOE), Office of Power Marketing Coordination,
is responsible for all marketing of Corps-produced power. This office will
be contacted during the feasibility study regarding distribution of power
that may be produced at lock and dam 8.

The St. Paul District, Corps of Engineers, is chiefly responsible for
this study and the report. The reconnaissance report will be distributed
to al' interested Federal and State agencies and the public. Comments

receivea vill help guide future efforts during the feasibility study.

STUDIES OF OTHERS

The Corps of Engineers is completing the National Hydropower Study;

© 1m B is one of the sites investigated.
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The National Hydropower Study was authorized by Section 167 of the
Water Resources Development Act of 1976 (Public Law 94-587). The study
will provide a general but comprehensive appraisal of the potential for
incremental or new hydropower generation at existing dams and other water
resource projects, as well as undeveloped sites in the United States.
Preliminary results of that study, which is being managed by the Institute
for Water Resources of the Corps of Engineers, show a benefit-cost ratio

of 0.97 for a hydropower addition of 16 MW at lock and dam 8.

Dairyland Power Cooperative has also appraised the hydroelectric
potential at lock and dam 8. The study was prepared by Commonwealth
Associates in a report titled "Genoa Hydroelectric Project Appraisal Study,"
November 1979. Dairyland Power did the economic analysis. The results
indicate that hydroelectric development of 10 MW at lock and dam 8 may be
feasible from a technical, environmental, and economic standpoint. Be-
cause of required coordination of the hydroelectric facility with Missis-
sippli River navigation and Corps of Engineers ownership of the existing dam,
Dairyland has indicated that it may be approprlate for the Corps of Engineers
to develop and operate hydroelectric facilities at the existing navigation
dams with Dairyland purchasing the energy output from the Corps-owned
facilities.

THE REPORT AND STUDY PROCESS

Results of the reconnaissance study are contained in this report

including recommendations that a feasibility study be conducted.

The reconnaissance study was started in July 1981 and culminates with
this report. Much of the information presented here was derived from the
study at lock and dam 7 which was initiated in February 1980. If approved
by Corps of Engineers higher echelons, the feasibility study for hydropower
addition at lock and dam 8 will begin in fiscal year 1983 and will be com-
pleted in spring 1985. The final feasibility report would be submitted to
Congress which could authorize a hydropower project at lock and dam 8.
However, the authorization, advance planning, and funding by Congress are

necessary before any recommended actions could be taken.




PROBLEM IDENTIFICATION

EXISTING CONDITIONS

Location

Lock and dam 8 is located on the Mississippi River at river mile 679.2
above the mouth of the Ohio River. It 1s near Genoa in west-central Wisconsin.
and is one of the 13 navigation locks and dams built in the 1930's along
the Upper Mississi~pi River in the St. Paul District. The dam and dike
which connect the Minnesota and Wisconsin shorelines creates almost 21,000
acres of lake which is a very valuable aesthetic, recreation, and biologi-

cal resource.

Structural Integrity

The stability and structural integrity of lock and dam 8 are good.
The latest pericdic inspection in 1978 revealed no major deterioration of the
dam or dike, The foundation soil consists largely of rounded grey sand of
varying size (see the boring logs on plate 3) mixed with silt anld some gravel
to at least a depth of 74 feet. This soil should provide a stable and
competent foundation for the proposed structures and should not present any

problems during dewatering and construction.

Long-term ongoing erosion both upstream and downstream of the gated
concrete dam section has been occurring since the structure was built in
the 1930's. This scour has resulted in lowering the river bottom elevation
up to 20 feet upstream of the dam and up to 60 feet downstream of the dam,
with slopes averaging 1V on 3H, beginning just off tue structure and extend-

ing to ..2 toe of the scour.

The existing scour poses no threat to the stability of the concrete
dam; however, because the erosion is continual, remedial measures may have
to be taken some time in the future. These measures might include the

~nt of fill in the scour holes and extending the existing riprap above

and below tne dau.




Hydrologic Conditioms

The flow available for power at lock and dam 8 is estimated from 50 years
of gage data at Winona, Minnesota (USGS 05-3785). This gage is at river mile
725.7 from the mouth of the Ohio River, and is 46.5 miles upstream of lock and

dam 8. The total drainage area upstream of the project is 64,770 square
miles, which 1s 9.4 percent greater than the area upstream of the gage. The
La Crosse and Root Rivers are tributary to the Mississippi River between

the gage and the site. The average monthly flows at Winona, Minnesota, are

shown in the table below.

Average monthly flows, Mississippi River at Winona, Minnesota

Month Flow (cfs) Month Flow (cfs)
January 13,600 July 28,200
February 13,800 August 19,000
March 27,300 September 19,800
April 58,100 October 19,000
May 45,400 November 19,900
June 37,500 December 15,500
Annual average flow 28,900 Median flow 20,200

Environmental Settiqg

Physical Setting - The main geographic feature of the region is the Mississippi

River valley. In the study area the valley ranges from 2 to 5 miles in width
and is bordered by bluffs rising 400 to 500 feet above the river level. At lock
and dam 8, the valley is 2.5 miles wide and the river channel occupies the eastemm

one-fourth mile of the valley.

The climate is humid continental with wide temperature extremes and about

29 inches of precipitation annually.




Terrestrial Resources - The woodlands in the area can be divided into two

general groups: the upland xeric southern forests of Wisconsin and Minnesota

and the southem lowland vegetation of the floodplain.

The study area provides habitat for a very diverse assemblage of plants
and animals and is a noted feeding and resting area for a variety of migratory
waterfowl., Much of the floodplain area in pools 8 and 9 is managed as part
of the Upper Mississippi River wild Life and Fish Refuge.

Established natural areas within the study area are: West Channel Woods,
Waller Lake Floodplain Forest, Lower Goose Island, Turtle Nest Islands,
Forsters Tern Colony, Crosby Slough, and Mouth of Rush Creek. All are managed

by the Wisconsin Department of Natural Resources.

Aquatic Resources - The Mississippi River within the study area is impounded

by lock and dam 8 at Genoa, Wisconsin, and by lock and dam 9 at Lynxville,
Wisconsin, to form navigation pools 8 and 9 of the waterway system. The
Root and La Crosse Rivers are tributarles to pool 8 and the Bad Ax and

Upper Iowa Rivers are tributaries to pool 9.

In general the water quality of the Mississippl River is good. Two
potential sources of poor water quality would be the La Crosse Municipal sewage
treatment plant and the Dairyland Power nuclear generating station. Both

these sources are currently well within compliance standards.

Pools 8 and 9 are reported to have 86 and 80 species of fish, respectively.
Important sport fishing areas include the tail water below lock and dam 8 and the
area r~ar the wing dams. The commercial fishery in both pools is of economic

significai.;e with pool 9 having the largest commercial harvest of all pools on

the upper Mississippl River. Some commercial clamming is also done in pool 9.
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The wetland system in the Mississippi River floodplain provides
outstanding habitat and is largely responsible for the abundance and
diversity of fish and wildlife resources in the study area. These wet-
lands are widely recognized as significant resources and are protected
by Federal, State, and local laws.

Significant Facilities -~ The nuclear power plant at Genoa, Wisconsin, and

the National Fish Hatchery 4 miles downstream of lock and dam 8 are listed
as significant because of their close proximity to the dam and their re-

liance on river water for operation.

Cultural Resources

The Mississippi River valley has been occupied from about 12000 B.C.
to the present. Historically, the valley has been the site of the earliest

European and American settlements.
There are three recorded archeological sites within three-fourths mile
of lock and dam 8. No sites currently on or eligible for the National

Register of Historic Places are located in the immediate lock and dam area.

Recreational Resources

The Reno Bottoms area near lock and dam 8 is one of the most signifi-
cant sport fishery and waterfowl resources of the Upper Mississippi River.
The area also supports a considerable amount of boating. In 1980, pool 8
supported about 1,422,000 hunting and fishing occasions and 282,000

boating occasions.

Population Centers

The nearest population centers to the project are La Crosse, Wisconsin
(48,300), and Winona, Minnesota (25,100). These areas are located 15 and
40 miles, respectively, from lock and dam 8.

| | ;
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A more thorough discussion of the environmental setting of the project
is presented in appendix E.

CONDITIONS IF NO ADDITIONAL FEDERAL ACTION IS TAKEN

If no Federal hydropower is recommended and subsequently developed,
one of two futures is probable. One future is no action or no change from
existing conditions. This case would have no environmental or social im-
pacts other than those expected under present conditions. However, with
no action, several opportunities will be forgone including utilization of
a renewable and environmentally clean energy source and capitalization on

a relatively economical source of energy.

A more probable alternative future is the development of lock and dam 8
for hydropower by someone other than the Federal Govermment. Low cost
federally financed loans for feasibilitystudies and licensing are available
for investigation of hydropower development at existing dams. Even though
lock and dam 8 is federally owned, non~Federal entities may apply for hydro-
power licensing at a Federal site. In addition, Federal low interest loans
for construction are available to small rural communities and certain non-
profit organizations for such developments. Thus, if the Federal Government
does not add hydropower to lock and dam 8, some other interest will probably

add it because ample incentives appear present.

A list of competing applicants for a Federal Energy Regulatery Commission

(FERC) permit to develop hydropower facilities at lock and dam 8 follows.

Aprli *ation

__number Applicant MW MWh
3622 Mitchell Energy, Inc. 14 86,000
4426 City of St. Charles, Minnesota 14 86,000
4434 Wisconsin Public Power Inc. - -
4500 City of New Ulm, Minnesota 10-20 35,000-70,000

o Western Wisconsin Municipal Power Group 4~14  22,500-72,000




Impacts of non-Federal development would probably not differ appreciably

from those that would occur with Federal development.

PLANNING CONSTRAINTS

Any possible hydropower development plan proposed for lock and dam 8
must be technically and economically sound, environmentally acceptable,
and capable of being implemented. Technical factors include constraints
that:

1. The plan fit in with the geometric configuration of the existing
structure and not adversely affect navigation, which is the principal and

F 'mary purpose for lock and dam 8.

2. The plant must operate as a run-of-river facility chiefly to

eliminate adverse environmental effects.

To be recommended for further study, the selected plan must be economi-
cally justified. In other words, the benefits of the installation must outweigh

the costs for construction and maintenance.

Possible adverse impacts on wild and scenic rivers, historic sites,
endangered species, migratory fish, wildlife, and other environmental
amenities must be assessed. Significant impacts should be eliminated if
possible and mitigated when they cannot be eliminated.

PLANNING OBJECTIVES
The "Principles and Standards for Planning Water and Related Land

Resources" require that all federally assisted water resource projects be

planned to achieve these national objectives:




o National Economic Development (NED) — Enhance the Nation's
economy by increasing the output of goods and services and

improving national economic efficiency.

o Environmental Quality (EQ) -~ Minimize adverse impacts and enhance
the quality of the environment by conserving, preserving, or re-

storing natural and cultural resources,

The social well~being and regic.anal development accounts are also important

and will be consiuered in the planning process.

To address these national objectives, the specific objectives of this

study are to:

1. Increase the national economic efficiency through the development
of a less costly energy source, thus helping to reduce dependence on foreign

fuels in the Nation and study area.

2. Enhancement of the environment by reducing the use of nonrenew-
able fossil fuels in the Nation and the study area, resulting in conserva-

tion of those resources,

3. Minimize site-specific environmental effects of hydropower

development.

ANALYSIS OF PRELIMINARY ALTERNATIVES

PLAN FORMULATION RATIONALE

The ~urpose of plan formulation is to evaluate alternative measures
for fulfilling the national and specific planning objectives. For this
reconnaissance report, formulation i1s not based on detailed technical
evaluation but is based to a large degree on professional judgment. The
level of detail for this report is only designed to answer whether a feasible
-~ probably be developed and whether the study should be continued.

If warranted, feasibiiit. :.udles will commence, and alternatives will be

more thoroughly evaluated.




An interdisciplinary team was assembled to develop a strategy for
selecting a site along the dam and adjoining dike at which installation
of hydropower might be most practical from all viewpoints of the team.
After the site was selected, an evaluation was made of different scales
of development and use of different machinery to find the most cost effec-
tive and least environmentally damaging measures. The following sections
provide more details on how the preliminary plan for hydropower addition
at lock and dam 8 was developed.

LOCATIONS CONSIDERED

Lock and dam 8 is supported on timber piling, driven in sand and gravel,
with steel sheet-piling cutoff walls, The mzin lock is 110 feet wide and
600 feet long; the upper gate bay of an auxiliary lock is provided in the
event it becomes necessary to add another lock in the future. The movable
dam section consists of 5 roller gates 80 feet wide by 20 feet high and
10 tainter gates 35 feet wide by 15 feet high. A service bridge spans the
entire length of the movable dam and storageyard, providing for the operation
of the crane and flat car. An earth dike, 15,720 feet in length with a
20-foot roadway at its crest, completes the dam along the Minnesota side
of the river. Along the dike are two fixed crest concrete spillways totaling
2,275 feet in length. The site plan is shown on plate 1. Consideration
was given to locating the hydroelectric plant at several sites along the

area described above.

To be cost effective, hydropower development must use the maximum flow
available in the Mississippi River. Placing the power plant at the earth
dike or spillway would require construction of a very large channel through
the Upper Mississippi Wild Life and Fish Refuge. The channel was believed
to be too costly and damaging to the environment to merit further considera-
tion. The area in the storage yard adjacent to the tainter gates and the
portion of the dike adjoining the storage yard was considered. This area

would accommodate more traditional construction methods and plant designs

EoAn




compared with those probable in the tainter gate bays. Hydropower develop-
ment in this area would probably not affect navigation. The storageyard
area was identified as the best location for a powerhouse in the report

"Genoa Hydroelectric Project Appraisal Study" by the Dairyland Power

Cooperative.

In some respects, the auxiliary lock which was never completed for
navigation would be a good site for hydropower units. The auxiliary lock
could be dewatered relatively easily for the construction of the hydropower
plant and its proximity to the main lock control station would aid in the
monitoring of the facility and maintenance after construction. In addition,
a design for the auxiliary lock could be applied at other locks and dams
along the Mississippi River with unused auxiliary locks. However, the
large amount of flow which would pass through the auxiliary lock might
adversely affect navigation. A model study of the hydropower plant
located in the auxiliary lock would be necessary; funding and time allotted
for the reconnaissance did not allow such an in-depth evaluation. For this
reason and because using the auxiliary lock for hydropower would eliminate
the future option of its use as a navigation lock, the site at the auxiliary
lock was eliminated from consideration, at least for this preliminary stage

of study.

A hydropower plant in the existing movable gates was also considered.
A standard powerhouse in the gate bays was not selected though because of the
small number of gates (5 roller and 10 tainter gates). All of these gates
may be needed to pass high flows. However, liftable hydropower units at-
tached to the tainter gates may have merit. The Schmeider hydroengine and
the Allis-Chalmers powerhouse gate are two such wnits. Because of head and
flow c.. .-acteristics, an Allis-Chalmers 3-meter horizontal tube turbine was
used in the analysis of all the alternatives. Installation of this turbine
or the Schreider engine as 1liftable units, however, would result in inade-
quate turbine intake submergence. The concrete slab of those tainter gate
bays used for hydropower would have to be removed; this would likely

» costly and would affect the stability of adjacent gate piers. For
Liils reasou and be. -~ neither the Allis-Chalmers unit or the Schrneider
engine have been field tested as part of a movable gate system, this oo

alternative was not considered further in the reconnaissance study.

12
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The site selected for a preliminary analysis was the area in the
storage yard and the adjoining portion of the dike. A thorough evaluation
of power plant sites, including use of smaller liftable wnits in the
tainter gate bays, will be made during the feasibility study.

HYDROLOGIC POWER AND ENERGY ANALYSIS

Background

Following is a shortened discussion of the hydrologic power and
energy analysis found in appendix C of this report. For further informa-

tion consult appendix C,

The production of power from the force of falling water follows
from basic principles of physics. Work (energy) can be expressed as
a force moving through a distance. In the case of hydropower production,

the force is the weight of the water, and the distance is the vertical fall,

or "head," which is the difference between pool and tail-water elevations.

Power is the rate at which the energy is produced. Expressed as
kilowatts:

P = %i?é%—, where Q represents flow in cfs and H represents
the head in feet, minus entrance and exit losses. The factor "e" represents
the combined efficiency of the turbine, speed increaser, and generator.

For preliminary calculations involving modern machinery, an average effi-

ciency of about 0.86 is often used.
Power is the rate of production of energy, so the total emergy produced
in a given period is found by multiplying the average power during the

period, in kilowatts, by the length of the period in hours.

E = Power (kW) x time (hours) = kilowatt=hours (kWh)

13
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Sometimes energy is expressed as megawatt hours (MWh) or gigawatt-
hours (GWh):

1 MWH = 1,000 kwh
1 GWh = 1,000,000 kWh

Since the flows at a given site are usually quite variable, it would
be useful to store excess volumes for use during lower flow periods. The
St. Paul District's navigation dams have only minimal storage available
(pondage). For several reasons, including navigation, environment,
recreation, and business interests, pool fluctuations are kept to a minimum;
and without pool fluctuations, the useful storage is negligible. An
allowable fluctuation range of 0.4 foot would give about 8,000 acre-feet
of storage, which would give about 7 hours of operation for the proposed
8,75-MW plant. This would give some daily "peaking" capability, but it
will not allow storage of high flows for later use. This type of plant,
with low available storage capacity (pondage), is called a "run-of-river"
plant.

Average Annual Energy

The power capacity and energy production for run-of-river plants can be
adequately predicted from the flow-duration curve. Daily flow values for
the period of record are grouped into flow classes. Each flow class is
then plotted according to its cumulative percentage of occurrence. The

result is the flow-duration curve shown in figure A,

Tha gross head was reduced by the estimated trash rack and tailrace
losses to produce the curve of net head shown on figure A. Each flow class
is assigned an average head for the class. Higher flows cause a reduction in
head at lock and dam 8,

Production of power would cease when the head drops below approximately
‘-~ ~orresponds to a flow greater than 60,000 cfs. A flow of
60,000 cfs has an 85-percc.: chance of being exceeded at least once in a

year, and on the average will be exceeded 35 days per year.
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For each flow class along the flow-duration curve, the power is
calculated for the available flow or capacity, whichever is less. If the
available average head is different from the design head, the turbine
flow is calculated by the "orifice equation" to be proportional to the

square root of the ratio of the available head to the design head.

The product of the head and flow gives the power; the power is then
multiplied by the duration of the flow class {(in hours) to find the
estimated energy. Summation of the energy of all the flow classes, i.e.,
the area under the power curve, gives the average annual energy (AAE) for

each option.

Within the head and flow constraints, three optional plant capacities
were selected to allow analysis of significantly different levels of
development. In plate C-1, the power curves have been plotted for the
three options considered. The ratio of the average load on the plant to
the plant capacity, called the plant factor, has also been calculated.

A table of average annual energy and plant factor for each option is presented
be low,

Average annual energy for lock and dam 8

Plant capacity (MW) AAE (Mwh) Plant factor
8.75 46,600 .61
10.5 53,200 .58
14.0 62, 300 .51

Dependable Capacity Evaluation

Dependable capacity (firm power) is that capacity which can be relied
upon (on the average) during a certain period. It is of interest to know
the dependable capacity for the year and for critical load (demand) periods.
The critical load periods for this region are July-August and December-
January. The dependable capacity can be thought of as the size of conven-

tional plant which would replace the hydro plant to provide the same dependable

15
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capacity, on the average. The dependable capacities for each option are
shown in the table below. For a more detailed discussion of method, see

appendix C,

Dependable capacity (MW) for lock and dam 8
Plant capacity option

Period 8.75 MW 10.5 MV 14,0 MW
July-August 6.4 7.3 8.0
December-January 7.7 8.7 9.3
All year 6.3 7.2 8.4

Weekly Power Generation

Estimates for weekly power generation were done to provide input for
determination of project benefits. The procedures used are outlined in

appendix C,

HYDROPOWER PLANT SIZES CONSIDERED

As previously discussed, three optional scales of development were
considered to better optimize the project: plant capacities of 8.75, 10.5, and
14 MW. Because Allis-Chalmers tube turbine units are standardized and ap-
peared to be most economical for low-head applications, the three levels of
development were based on using those units. A 3.0-meter (9.84-foot) runner
diameter unit was selected, primarily because of head and flow characteristics.
Each unit could produce 875 kW at a rated head of 9.5 feet. Therefore,
the > . ales of development would use 10, 12, and 16 of the standard 3-meter

units to produce 8.75, 10.5, and 14 MW, respectively.
As previously stated, the site site selected for the powerhouse is the

storagevard area and adjoining dike. However, only 10 of the hydro units

~» accommodated in this area.
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Benefits were estimated for all three optional plant capacities, but
a cost analysis was prepared only for the 10 unit option. Locations for
additional hydropower wmits will be more thoroughly evaluated in the
feasibility study.

ECONOMIC ANALYSIS

Economic feasibility analysis compares economic costs with project
benefits., The comparison is made using a common value base. Costs and
benefits are stated in 1981 dollar values and this fixed price level is
used for valuing future costs and benefits, The time frame used for the
benefit-cost analysis begins in 1990 when the project is assumed to be
installed and extends through the 100-year economic life of the project to

2090. A 7 3/8-percent interest rate is used. |

Basis for Measuring Power Value

The Chicago Regional Office of the Federal Energy Regulatory Commission

did the benefit analysis. 1In its 10 September 1981 letter to the St. Paul

District (appendix B), benefits were calculated as follows.

Power values are the benefits produced by a hydroelectric plant and
are based on the surrogate costs of constructing and operating the most

likely alternative if the hydroelectric project is not constructed.

Using a coal-fueled steam-electric plant as the most likely alternative
to the propnsed hydroelectric project, power values are summarized in the
following table. These are "at market'" values; no transmission line costs
for the hydroelectric development have been included. All values are based

on January 1981 levels.

Power values include "capacity value'" plus "energy value." Capacity
value is based on the investment cost (annualized) necessary to construct the most
likely alternative. Energy value is the net savings in generating costs of
a hydroelectric plant over the most likely alternative. The current energy

values were escalated to recognize real cost increases projected for fuel.

|




Power value summary - lock and dam 8, Mississippi River
(January 1981 cost base and 7 3/8-percent interest rate)

Hydroelectric units

Item 10 12 16

Capacity, kW 8,750 10,500 14,000
Average annual energy, MWh 46,600 53,200 62,300
Unit capacity value, S$/kW-year 100.00 93.70 67.40
Unit energy value, $/MWh

Current 20.40 20.60 21.20

Escalated 41.40 41,80 41,90
Annual hydroelectric benefits

Capacity benefit, $/year 875,000 983,800 943,600

Energy benefit, $/year 1,929,200 2,223,800 2,610,400
Total annual benefits 2,804,200 3,207,600 3,554,000

System operating costs for both the hydroelectric plant and the altema-
tive steam electric plant were simulated using a probabilistic production
costing computer model. The POWRSYM Version 48 production costing model was
used for this analysis. Northern States Power Company was used as a

"typical" system to measure operation costs.

Adjustment Factors Applied to Power Values

The capacity value includes a credit of 5.0 percent to reflect the
greater operating flexibility (quicker start-up time) of the hydroelectric
plant. The capacity value has also been adjusted to incorporate the rela-
tive a ‘lability of the hydroelectric plant capacity in comparison with the
availability of the coal-fueled steam-electric plant altermative. The
avallability of the hydroplant is based on the amount of dependable flow;
availability for a steam-electric plant is based on the probability of a
breakdown. The relative availability of the 10-, 12-, and 1l6-hydro umit

"-ms results in 5, 11, and 36 percent debits, respectively, for these

Hydaive reCiawe L wnacities,
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Energy values are given based aa both current fuel cost levels and on
projected real fuel price increases. Escalated real fuel costs assume a

1990 project on-line date and a 7 3/8~percent cost of money to levelize

them over the 100-year life of the hydroelectric plant. Real fuel cost
escalation factors were taken from Department of Energy data published
23 January 1980 in the Federal Register, Part IX.

Benefit-Cost Comparison

The following table shows annualized costs and benefits for the 10-unit i

hydropower plant. A breakdown of costs is presented in appendix A.

Average annual costs and benefits (§1,000)

Item 10-unit alternative
First costs 26,280
Total Federal investment(l) 28,174
Interest and amortifffion of 2,080
Faderal investment
Operation and maintenance 106
Average annual costs 2,186
Average annual benefits 2,804
Net benefits 618
Benefit-cost ratio 1.28

(1) Includes first costs plus present worth of project rehabilitation at
year 50; salvage value at year 50 and year 100; and interest during construction.
See appendix A for itemization of costs.

(2) 100-year economic life at 7 3/8-percent interest rate.

The benefit-cost ratio is 1.28 and the net benefits are $618,000 for the

10~unit, 8.75 MW plant. The internal rate of return is 10 percent as shown

on the following figure.
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ENVIRONMENTAL IMPACTS
A brief discussion of potential project impacts and a list of issues
that need detailed study are summarized here and presented in appendix E.

A more detailed assessment will be made during the feasibility study.

No Action Alterative

There would be no direct impact on the existing natural resources

of pools 8 and 9 if hydropower was not installed on lock and dam 8.

10-Unit Alternative

This alternative would place 10 hydropower units in the existing storage-
yard area and adjoining dike on the west (Minnesota) side of the dam (see

plate 1).

Impacts on Natural Resources

Construction Impacts - Impacts on natural resources would result from con-

struction of head race and tallrace channels in and near the storage yard,
placement and removal of cofferdams and barge landings, noise during construc-
tion, and construction of a transmission line corridor. The last item

could have substantial effects on wetlands and may be a hazard to migratory

waterfowl. Wildlife habitat may be disturbed near the construction area.

Operation Impacts - It is anticipated that impacts would be confined to the

immediate vicinity of the dam as the hydropower operation would not alter

existing storage or pool fluctuations,

Impingement of aquatic life and degradation of water quality are not
expected to be significant problems. Mortality of fish passing through the

turbines is expected to be minimal.




g

The existing tail water area of the dam provides good to excellent aquatic
habitat. The effect of changes in flow distribution, current velocities,
and sediment patterns on the tail-water area is unknown. The upstream move-
ment of fish may be interfered with with the diversion of most of the flow
through the turbines,

Any maintenance dredging of intake and exit channels may destroy benthic

organisms and increase turbidity and sediment deposition.

Impacts on Cultural Resources

Most of the proposed construction areas were disturbed during construc—
tion of lock and dam 8., There is still the possibility that historical
and/or archeological sites will be negatively affected by hydropower develop-

ment, such as by the placement of barge landings.
Coordination has been initiated with the Wisconsin and Minnesota State
Archeologists, the Minnesota and Wisconsin State Historic Preservation Officers,

and the National Park Service.

Recreation Impacts

The proposed development should not significantly affect general boating
in the area. A privately owned fishing float immediately downstream of the

storageyard area on lock and dam 8 may have to be relocated.

Social Impacts

Social impacts could result from construction activity, noise, and dust.
Social controversy could arise through selection of a transmission line corri-
dor, dredged material disposal sites, inequitable distribution of project
costs and benefits, and conflicts with recreation or management of wildlife

and fish refuge lands.
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Outstanding Environmental Issues Associated with Hydropower Development
at Lock and Dam 8

The following is a list of environmental issues that deserve special
attention in future planning efforts for hydropower development at lock and

dam 8. Some of these issues have been identified as important by the

Fish and Wildlife Service in initial coordination (see letter in appendix B).
Further detailed studies are necessary to quantify existing rescurces that
might be affected, better predict the type and magnitude of potential
impacts, and develop appropriate plans for mitigating or minimizing ad-

verse impacts.

1. Impacts of construction and operation on aquatic habitat.

2. Effects of altered tail-water flow patterns on fish populations
and fish utilization of the lock and dam 8 tail-water area.

3. The potential for entrainment and impingement of adult fish,

eggs, larvae, and young in the turbines and the resultant impact of in-

creased mortality.
4, The impacts of transmission lines on migratory waterfowl,
5. The impacts of construction and operation on endangered species.
6. The effect of construction on social conditions in the affected
area.
7. The effects of construction on any currently unknown cultural

resources in the project area.

MECHANICAL AND ELECTRICAL FEATURES

General

A standardized packaged predesigned turbine-generator, tubular-type,
would meet the hydraulic conditions at this site. Plate 2 illustrates the
adaptation of information furnished for the Allis-Chalmers predesigned
units, The units selected would be capable of delivering 0.875 MW each
with a rated head of 9.5 feet. The major equipment furnished as part of
each package would include generator, turbine, control panel, cubicle for
metering equipment, intake gate speed increaser, coupling, blade positioner,

and oil system.
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Intake Structure

The existing lock and dam was built with provisions for 13 tainter
gate bays; 3 existing storage bays would be used for this project. With
10 generating units used, 4 additional erection bays would have to be
provided on the dike. The water passage configuration in the existing
tainter valve structure is not completely compatible with the proposed units.

Therefore, a concrete transition section, as shown on plate 2, would be used.

Mechanical Equipment

The on-off control of intake water would be by a tainter gate. The
gate would be equipped for emergency closure upon loss of power. The
operator would be arranged to lower the gate against full turbine runaway
speed discharge. The bulkhead slots would be used if the operating gate

requires maintenance.

An overhead bridge crane would be considered for maintenance of the
turbines and generators. This would allow inspection of the runners without

the need for a mobile crane.

Standard ceiling-type exhaust fans would be provided for powerhouse
cooling. Because the generators are air-cooled, the fans would be sized to

maintain temperature limits using outdoor air.only.

Two small submersible pumps would be provided for drainage and dewater-

ing. Portable pumps could also be used for dewatering.

Turbine

An adjustable three-blade tubular turbine available from several manu-
facturers is considered because it is the largest standardized package umit
which will fit the existing structure. The turbine has a throat diameter
of 3,000 millimeters (118.1 inches). As shown in the following figure, at
a rated head of 9.5 feet, generator output of the unit can be estimated at
900 kW, To account for possibly lower than advertised efficiencies and

mechanical and transmission losses, an output of 875 kW per unit was adopted.
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STANDARD TUBE TURBINE UNITS
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Saqurce; Figure .9 from Standardized Hydroelectric Generating
Units by Allis-Chalmers.
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Other turbines, such as bulb turbines and "Ossberger" cross~flow type
turbines, may be suitable for this installation. All suitable turbine types
will be evaluated during the feasibility study.

Generators and Breakers

The generator would be a synchronous type, rated 1,000 kvA, 0.9 PF,
3-phase, 60 Hz, 4.16 kV, 900 rpm. A drip-proof guarded enclosure would be
provided for the generator. The generator would have an 80° ¢ rise Class B
insulation system without provisions for overload. It would have full run-
away speed capability eliminating the need for a disconnect clutch. The
generator breaker will be a metal clad draw-out type rated 250 MVA (nominal),
5kV, 1,200 amp continuous. Breakers will be combined into metal clad switch-
gear lineups common to groups of four units, also containing generator surge
protection and instrument transformers as well as station service switchgear

in two of the lineups.

Excitation System

The excitation system for the unit would be of the bus-fed, power
potential source, static type, excitation power being derived from the genera-
tor terminals. During starting, the generator field will be automatically
flashed (permitting generator voltage buildup) from a rectified A-C station

service source.

Unit Control and Protective Equipment

A complete complement of generator protective relays (differential, over
voltage, over current, etc.), start-up and shut-down controls, and other unit
control relays would be provided in the metal-clad switchgear lineup contain-
ing the generator circuit breaker. Synchronizing would be accomplished by
speed switches. The generator breaker would close at 95-percent speed with
the static excitation system being energized at 98-percent speed. The
generator would be provided with connected amortisseur to facilitate pull-in
with the system. The packaged unit would have electrical and mechanical pro-

tective devices as indicated on the following one-line diagram.

26
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Station Service

There would be two separate sources of station service power. One
source would be bus tap between two generator circuit breakers and a main
power transformer, and from a similar tap from the second bus as shown
on plate 3. Station service switchgear would be arranged to provide full
service from either source. Also, the former above source would supply
station service from a single unit when generation into the utility system
is shut down. Station service switchgear (4,160 volts) would be included
in generator circuit breaker switchgear lineups. Station service power

distribution would be at 480 volts 3-phase and 120/240 volts single phase.

Connection to Load

A 3-phase 69-kV overhead transmission line would tie directly to

the local utility substation. The substation is located approximately
200 feet from the powerhouse site, The plant would have five generator
step~up transformers with two units connected to each transformer. Each
transformer would be rated 5,000 kVA, 69 kV "WYE" connected high-voltage
winding, 4.16 kV "DELTA" connected low voltage winding, 3-phase, 60 Hz.
The transformers would be bused together on the high voltage side through
disconnect switches at the powerhouse for connection to the transmission

line.

CIVIL FEATURES

This section describes the civil features pertaining to the installa-
tion of tube turbine power generating units at lock and dam 8., Civil
features include the powerhouse, intake and exit channels, permanent access,
impact on existing structures, and site work, A brief description of

some important construction considerations is also included.

Two alternatives were investigated for the installation of power
generating units at lock and dam 8. One alternative placed 10 horizontal
tube turbines in the storageyard area. The other alternative investigated
placing 10, 12, or 16 liftable horizontal tube turbines in the existing
tainter gate bays.
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Storage Yard Installation

Powerhouse — The powerhouse would be made of reinforced concrete and would

house the power generating units and electrical equipment. Flow to the
turbines would be regulated by tainter gates installed upstream of the
turbines. Sheet-pile cutoff walls would be chosen at the upstream and
downstream edges of the powerhouse to prevent undermining of the structure.
Batter piles would be driven as part of the powerhouse foundation to
insure that current stability criteria are attained. Trash racks with
small openings would be installed upstream of the turbines to protect them
from damage during operation. Stop~log grooves would be provided on the
upstream and downstream edges of the structure so that individual pairs of

turbines could be dewatered for maintenance.

The interior of the powerhouse would be totally open from one end to
the other to provide maximum space for maintenance. The turbines and the
assoclated mechanical and electrical equipment would be grouped in pairs

located between the existing service bridge piers.

The roof of the powerhouse will be the surface of the storageyard.
To provide the extra strength needed to support the storageyard loading,
the powerhouse would have thicker walls and more reinforcing than the

typical powerhouse.

Channels

Intake and exit channels would have to be excavated to accommodate
turbine operations. The intake channel invert elevation is 618.0 and
the discharge channel invert elevation is 603.5. The discharge channel
invert elevation was determ.ned by submergence requirements of the
turbines selected. Concrete wing walls extending approximately 40 feet
upstream and downstream of the powerhouse would be constructed to retain
the difference in elevation between the invert elevation of the discharge
channel and the existing ground elevation at the toe of the levee.
Concrete guidewalls would be constructed between the end tainter gate

and the upstream and downstream side of the powerhouse.
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A sandfill training dike would be constructed upstream of the power-

house to protect the dike against erosion.

Erosion protection requirements were developed to protect the intake and
exit channels. The analysis for riprap design considered average inlet
and outlet velocities, the possibility of flow concentration, and the
possibility of local increase in shear stress at channel transitions

such as elevation changes in the approach channels to the turbines. Pro-

posed riprap location, thickness, and gradation are shown on plate 1.

Access

Permanent access for operation and maintenance of the powerhouse
would be needed. This access must be usable during flooding of the
Mississippi River. To provide permanent access to the powerhouse, a road
would be built along the top of the dike extending from the Minnesota
side of the river to the powerhouse site. Bridges designed for small
vehicle traffic, constructed of precast concrete planks supported between
steel supports, would be used to cross the two existing submersible dams located
in the dike. A parking and turnaround area would be provided at the power-
house. A lockable gate to prevent public vehicular traffic would be pro-
vided at the Minnesota end of the dike. Heavy or bulky items to be used
in maintenance of the powerhouse would have to be transported to the power-

house site by barge or raft.

Equipment to be used in the construction of the hydropower facility
could be transported to the site by raft or barge or by constructing a
temporary crossing at the submersible dam locations. The submersible dams
were not designed to accommodate heavy vehicular traffic and should be
bypassed by building temporary ramps to get on and off the dike and temporary

crossings with culverts downstream of the submersible dams.
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Impact on Existing Structures

Site Work

Permanent impact on existing structures include the effects of providing
access on top of the dike and the effect on the dam due to changing the flow
pattern. Traffic on the dike would probably result in increased maintenance
requirements for the dike. An agreement between the Corps of Engineers
and the hydropower operating authority would have to be made to assign
responsibility for the maintenance. The bridges would have a negligible
effect on the flow over the submersible dams. The effect of changing the
flow pattern through the lock and dam is unknown. The changing of the
flow pattern could have either a beneficial or detrimental impact on the
existing scour holes upstream and downstream of the dam. The scour holes

are currently presenting a threat on the stability of the dam,

The powerhouse would be underground except for the roof slab which
would form the surface area of the storageyard. The storageyard would be
returned to its original size and elevation. Restoration of the storage-
yard is essential to the operation of the lock and dam. The dike would
also be restored to its original size and elevation in the areas where
the dike is located over the powerhouse because such restoration is neces-

sary for flood control.

Other site work would include fencing around the storageyard and the
establishment of grass along the access road and around the parking area.

Access to the powerhouse would be provided outside of the storageyard.

Construction

The following items must be considered during construction of the

hydropower facility:
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1. Dewatering would be required to construct the powerhouse. Upstream
and downstream cofferdams would be placed to facilitate the dewatering.
Placement of the cofferdams would be made more difficult by the proximity of
the upstream and downstream scour holes. Because the soil is pervious,

the dewatered area would have to be pumped.

2. A temporary storageyard would have to be provided, especially since

the construction will take more than one summer.

3. Installation of the powerhouse between the storageyard piers would
require special construction. Sheet pile would be driven around the piers as
shown on plate 2. Steel ties would be installed as excavation progresses
to provide support for the sheet piling. The sheet piling would remain in
place to be used as forms for the powerhouse. This method of construction

would be cheaper than replacing the piers.

Liftable Units

Liftable units were to be considered as an altemmative for this report.
The rationale for considering liftable units being that a feasible liftable

unit developed for one site can be used at other lock and dam sites.

The standard 3-meter horizontal tube turbine produced by Allis-Chalmers
could not be used as a liftable unit at the lock and dam 8 site., The upstream
water depth at lock and dam 8 is 15 feet. Installation of the turbine with
an adequate lifting frame would result in inadequate turbine intake sub-
mergence (assumed as 2 1/2 feet). Removing the bare slab of the tainter
gate bay would be expensive and would affect the stability of the adjacent
tainter gate plers. The Shreider Hydroengine was investigated as a possible
liftable unit. However, the depth of the intake tube was 20 feet, precluding

further investigation.

To make a liftable unit work at this site, a smaller unit, say a 2.5-m
turbine could be used. Since power curves for a 2.5-m turbine had not been
developed as a part of this report, a detailed plan for the liftable unit
was omitted. Further investigation of a liftable unit could be done as part
of a feasibility report.
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CONCLUSIONS

This reconnaissance investigation establishes that hydropower develop-
ment at lock and dam 8 is technically and economically feasible and would

not necessarily cause significant environmental damage.

PLAN FOR FUTURE STUDY

The favorable finding of the reconnaissance study indicates that
further detailed study (a feasibility study) is justified.

If a feasibility study is undertaken, it would formulate a small
hydropower project, prepare an implementation strategy, and provide the
basis for an implementation commitment, The significant institutional,
engineering, environmental, marketing, and economic aspects will be

assessed in support of the investment decision.

The feasibility study, if approved, would begin in fiscal year 1983
and be completed in spring 1985. The District's report would be sent
forward to higher Corps echelons for review and then submission to Congress
for authorization of the recommended plan. The figure in appendix D
illustrates the procedure of approval of the feasibility report.

The level of detall envisioned for the feasibility study would provide
a basis for direct development of plans and specifications for project
implementation. Assuming prompt funding following congressional authoriza-
tion, the plant would be completed 3 to 4 years after allocation of con-

struction funds.

Appendix D outlines im detail a plan of study for the feasibility
investigation.
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EXECUTIVE ORDER 11988

Executive Order 11988 requires Federal agencies to recognize the
significant values of floodplains and consider the public benefits that
would be realized from restoring and preserving them., It is the Corps'
policy to formulate projects which, to the extent possible, avoid or
minimize adverse impacts associated with the use of the floodplain and

avoid inducing development unless there is no practicable alternative.

Development of hydropower at lock and dam 8 requires use of the
floodplain for the hydropower facilities. There is no alternative in which
floodplain land would not be affected. Hydropower development, however,
will not induce floodplain development. Expected impacts on floodplain

values are found in appendix E.

RECOMMENDATION

I recommend that a feasibility report be prepared and that it be
allowed to begin in fiscal year 1983 and be completed in 2 years. I
further propose that the report be comprehensive enough so it can be used

as a basis for construction authorization by Congress.

WILLIAM W. BADGER
Colonel, Corps of Engineers
District Engineer
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APPENDIX A

CONSTRUCTION COST ESTIMATE

BASIS FOR COST ESTIMATES

The Guide Manual: Feasibility Studies for Small Scale Hydropower Addi-
tions; U.S. Army Corps of Engineers (HEC) (IWR) July 1979, was utilized to
provide a basis for estimating the major share of construction costs that
are governed by capacity and head. Costs for turbines and generators
were based on a 25 September 1981 quote from Allis-Chalmers. Other site-
specific costs were generated from calculated quantities and unit costs.

A contingency factor of 15 percent has been used to allow for uncertainties

and minor omissions., All costs reflect September 1981 price levels.

Cost estimates ~ lock and dam 8 hydropower

Estimated Estimated
Item quantity Unit Unit price amount

Tube turbines - LS - $13,156,000
Powerhouse civil costs - LS - 3,276,000 :
Station electrical equipment - LS - 1,092,000 ;
Miscellaneous power plant equipment - LS - 280, 800
Switchyard civil costs - LS - 41,000
Switchyard equipment costs - LS - 198,900
Transmission line costs - LS - -
Site specific

Dewatering - LS - 211,000

Cofferdam fill 14,500 CcY $4.00 58,000

Sheet piling (cells) 60,000 SF 16.00 960,000

Cell f111 9,000 cY 3.00 27,000

Excavation 69,000 CcY 5.00 345,000

A-1




Cost estimates - lock and dam 8 hydropower (cont)

Estimated Estimated

Item quantity Unit  Unit price amount

Site specific (cont)
Backfill 2,900 CcY $4.00 $11,600
Riprap 14,200 (04'¢ 25.00 355,000
Bedding material 7,180 cY 15.00 107,700
Sandfill 13,000 cy 4.00 52,000
Downstream wing walls 700 CY 180.00 126,000
Grubbing and clearing - LS - 2,000
Concrete channel 1,056 cY 200.00 211,200
Concrete removal 320 CcY 50.00 16,000
Powerhouse reinforcing - Ls - 328,000
levee road and parking lot - LS - 78,700
Vehicle bridges - LS - 364,000
Foundation piles 5,100 VLF 8.00 40,800
Storage yard civil work - LS - 218,000
Subtotal 21,556,700
Contingencies (15 percent) 3,233,500
Subtotal 24,790,200
Engineering and design (3 percent) 743,700
Supervision and administration (3 percent) 743,700
Project cost 26,277,600

Use 26,280,000

ESTIMATE OF ANNUAL CHARGES

Annual charges for the proposed development are based on an interest

i rate of 7 3/8 percent and an economic life of 100 years.




Estimate of annual charges ($1,000)

Item 10-unit alternative
Counstruction first cost 26,280
Present value of replacement costs(l) 95
Interest during construccion(z) 1,828
Present value of salvage(3) -29
Federal investment 28,174
Interest and amortization of Federal investment(é) 2,080
Annual operation and maintenance(s) 106
Total annual charges 2,186

(1) Considers major rehabilitation of operating machinery 50 years after
construction,

(2) Assumes 2-year coustruction period.

(3) Considers salvageable items after rehabilitation 50 years hence, and
end of project economic life 100 years hence.

(4) 100-year economic life at 7 3/8 percent interest rate.

(5) Includes winter operation costs.
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APPENDIX B
COORDINATION

This appendix presents the views and comments of other Federal agencies

and non-Federal interests with reference to considered hydropower development

at lock and dam 8.
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DAIRYLAND .POWER COOPERATIVE
-ga Gmse, Ofiscomin

54601

March 5, 1980

District Engineer

St Paul District Corps of Engineers
Attn: Planning Branch

1135 U.S. Post Office & Custom House
St. Paul, MN 55101

Dear Sir:

A notice issued by the St. Paul District Corps of Engineers dated
February 27, 1980, indicates that a reconnaissance study to determfne the
hydro power potential at Lock & Dam 7 near La Crosse will be initiated. ‘

Dairyland has recently completed an appraisal study of the hydro- i
electric potential at Lock'& Dam 8 near Genoa, Wisconsin., This appraisal
study was prepared by Mr. James Calvert of Commonwealth Associates with
the economic analysis prepared by Dairyland personnel. The results of this
appraisal study indicates that hydroelectric development at Lock & Dam 8
may be feasible from a technical, environmental and economic standpoint.

This study was presented to the Dairyland Board of Directors last
week. The Board indicated that it would be desirable to pursue hydroelectric
development at Lock & Dam 8. It is our opinion that due to the scope of
such a project, the required coordinated operation of a hydroelectric facility
with Mississippi River Navigation and present Corps of Engineers ownership
of the existing Dams, that it may be appropriate for the Corps of Engineers
to develop and operate hydroelectric facilities at the existing navigation
dams with Dairyland purchasing the energy output from these Corps owned
facilities.

Enclosed for your information 4s a copy of the Appraisal Study, along
with testimony I presented to the Wisconsin Public Service Commission that
deals with the economics of hydroelectric development at Lock & Dam 8.

We wholeheartedly support your study of hydroelectric development at
navigation dams on the Mississippi River. It is our opinion that Lock & Dam
8 may be a better site to study feasibility. However, we wish to offer our
full cooperation and assistance in any manner possible, irregardiess of
which site you select for study. We would be most happy to meet with you
at any time and provide any information that we have as you prepare your
studies.

Very truly yours,

DAIRYLAND PON OPERATIVE )
JL:rb Jack“teéifer, Assistant enera] Manager
cc: F. Linder ’
J. Adducci B-2
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DIRECT TESTINONY OF JOHL P. LEIFER
N HYDRC DEVELGPMENT 77
U.S. ARMY CORPS OF EWNGINZERS
LOCK & DAM 110, 8, GEKGA, WISCONSIN
~h0 ON ECORQMIC ANALYSIS °, WIKD ELECTRIC SYSTEMS

PLEASE STATE YOUR NAMZ AND ADDRESS AND SUMMARIZE YOUR EDUCATIONAL, PROFESSIONAL
GQUALIFICATICKS.

by rame is John P. (Jack) Leifer and I em Assistant General Manager, System
Engineerinj Group, Deiryland Power Cooperative, 2615 East Avenue South,

Lz Crocse, Wisconsin. 1 have previously presented my qualificetions in tfis
proczeding.

PLIAZE CESCRIBE THE PURPOSE OF YOUR TESTINMONWY.

ke rursose of my testimony is to discuss in general Dairviaznd's investigaticrs
k a lcpment of low head hydro electric generating facilities to mezt
S reguirenants. MNore specificaily I “woulc 1ike to cdiszuss thz
¢=Lnad, econonic evaluztion and cenclusions cf a study perfcrr' by
v“‘*h was intended to detenTxﬁe the technical fe2sitility end eccarTic
y ¥ constructing and operating & hydroelectric genaretirg faciiity
c¥ Engirnesers Lock & D_“ f #:s:or51r referres I3
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: "ginizeticns inveinvad dn the procictieon

S ~ierced signiticant increases in ths cost of fossil

t few vears. In additior, because cf .nrlut.cn and increasingly
ion ebaterent regulations, we have exparienced sharp incrazses
osts essociated with the 1ns;a11ation of new cacacity. In the
rising costs the econonic feasibility of hydroelectric generation
r renewed scrutiny. As part of our ong~1ng effort to meet the
argv r2guiremants of our member distribution cooteratives at the
cal cost, we though it appropriate for Dairviand to evaluate the
esibility 0' 22dirg hydro capacity to the Dairviend syste.

5 to ma ke an inventory of existing dams in the

ve thera had previously been generator: instaliel.

en reuoved.  The results of this jnvertory is

. s can ba s2en from inspecticn oF Exhibit

zms in the Wi sc0nsiﬁ service area which previously
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nzd generatizn installed. Most cf these cans are owned by either KSP,
Lakae Surpe-igr [istrict Pover Comrpany, Horthwest Kisconsin Electric Compeny
or wiscorsin Power & Light. NRone of these dams are owned by Dairyland.

It is alss interesting to note that the total generation that was installed
&t these sites was approximately 7,030 kilowatts, with 2n average generation
per site of epproximately 282 kilowatts. Given the small amount of hydro
potentiel at these existing sites, as well as the great number of sites that
vould have to be studied, it did not appear to be economically feasible to
pursue studies relating to the economic and technical feasibility of adding
gzneraicre to these existing dams. Anothsr consideratior was the expensive
and time consuming process of ‘obtaining a license for these hydro faciiities
from the Federal Energy Regulatory Commission. . Therefore we have not pursued
at tnis pcirt the necessary details to develep small hydro sites shown on
txhibit .

Givzn the fzct that the Dairyland service arez is in effect tisectec by the
Mississipni River, whick includes 2 series of navigation and flocd ccntroi dzne
that are presentiy owned by the Corps of Engineers, it seemed logicel ¢ C pursue
the feasibility of instailing low head generating equipment at these ex1s»1n"
ravigation danms. Qur Engineering staf7 has worked with the Ccrps of

trginears, and fron data received irom the Corps con river flow and pcol eleviticn,
cur Ergineering staff has caiculated that the potentizl hydro caracity at each
fiississippi Lock & Dem in the DPC service area. This initial calculeticn of
canacity w2s based cn & five vear average for the years 1974 tarcush 19878, and

AN
c

‘3 not 2iicw for water bypassing turbinas during spillegs and .ccP operetions.

we fave §ngiuded o this testimeony Ixhibit {3PL-3), which i35 @ summary of
necoczleliztion of the rotertial nvdrd capacity et the Missiseiood Lozh & Lzamo
totee Drfvyiard cevvics @vea, Al drciuded de e eummivy F the Covns o
Inginsers caicuiated potentiel for the séme sites. You will noie that thease
ceicuiztions are in pretty gensrei agreement. B2sel on this caicuiation it

L2t thare §5 afcrovimetely €0 magewatis potsntiel hydrc cn tha €

cn cams ¢on the Mississipni River throuchout the Dairyiand service araz.
. A TUnl. UOSTLEITIL RO A DETAILID STLLE

ATter evaivating t-2 hydro poteniial at each ¢7 the navigation dans located in
STt TItdoelt. Ui onocn, Toohvos necalsury oo Zewvalol oz anririis 07
ITVTSITTINIEY, TIZOTIGL. ANU €SJnanic TRasibiticy, 10 aiterTing

if more doi2ile? studiss ware justitied. Qur eporoach o tha study oF the
hydro additiors to the navigation dams was to select a dam which appearad on
tha face to be the best candidate for economic development and integration
into the Dairyland system. If what appears to be the best potential site is
not, after detailed study. proved to be & qood candidate Tor hydro develeprmant,
we would be very hesitant to spend money for studying other sites. If, cn the
other hand, what appears to be the.cest potential site deas prove to be &
cocd candidate, then we can proceec with 1nvest1gat1~ws intc the develcpment
o7 o r=— ci*e3 along the dam systen. Lock and Dam Ne. 8 was selectes becauce

the head #n7 river f]Ch data incicated that this dam had the meximun potential
for leyeicoient. Further, the Lock & Do tio. ¥ near Genda 1§ foceicd _c;;~:..
to tne existing a rvlend Power Piant at Genca, and also is readily accessible
£y tre Toiivlang i an<:ission svsten. :
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WOTHE STLLYT

To more fuily 2-2lyze the hydro potential at Leck & Da2m No. 8, Dairylend
retainsd Mr. Jarss Calvert of Comonwealth Associztes, who is a reputzble

and well knoun hyZroelectric engineer, to conduct 2 more cetailed appraisel
study »hich wouid develop in greater detzil the hyiro poaer potentiel end

also the estimated cost for development of low head hydro at Lock & Dam Ko. 8.
As part of this appraisal Mr. Calvert also investigated the major environmental
problems that may be associated with such development. The approach taken in
this segmant of the study and the results of Mr. Celvert's evaluztion are fully
detailed in the attached report, Exhibit {(JPL-1). In general the report
concludes that there does not appear to be any severe environmental problems
associated with this project development; secondly, the project appears to be
technically end envircnmentally feasible , and !ir.Calvert reccrmerds a numher
cf steps that shouid be taken wivich will determine the ultimate feasibiiity
o7 the project. These steps are summarized as follows:

1) Ecteblich the firm level of cepacity es related to system
Cr pcOl reguirenents.
2) Perform an econamic evaluation of the power potential
considering the long life ¢f hycroc, 1o ocsrating cost,
and future escalation of alternative fossil fuels.
2) Catermine the preliminary attituds of the Ccrps of tnzineers,
U.S. Fish & Wiidlife Service, &nd other ccrcernagd agencies to
+he prcposed project, and tentative methed ¢f development.
&) Sea2k a prelixirary permit {rom the Fedzval Crzrcy Requizicry
Anzncy to partern detailed stucies end prepzve = licencs
esaiication.
S) Urd:
Fz7c
£} Teosi
Too 2oerzisat 2l reting
cen L2 instzived dzliver
ts the Lairylend nercy.
B okt Bl o A s R S
R AR T YIPIL UNIU EU UZL30 syeel nm
willd L2 avai for 50 of the tims durinc an average winter period of
Lovemher ebrigery. This period is Da1r51anc s winter peak lozad
the=zfore we 22 ~f tha eripinn thae *he 7,000 Lijowatte \:'7d hta ccr51r
Toerocrnogtoy. TooTet fmnoguinut of this hy-r‘ facitity in rovooeztive ths
IO dion <tz Pc ;»s of energy it would groduce ennueliy is 1.87 of
Dairyiand’'s tozdt reguirerents in 1578 Tha 7 regawatt cutput is ebout 1.2%
of Dairviand's peax Teed in 1973. By 1987 the cutput cf this plant would provide
less than 1% o tath Dairyland's energy and c2p citv rneeds. 1% also should be
rnoted that the aZcLla.ed hydro potential at Lo k & L2 by dcth Dairyland and

inears was approx1nate1y 14 mzczvwatts. Based uvpon the assess-
M. ccivert, the max: rum unit that could be accomodated is ]O M

c

the Corps of En?

v

;0T ar ,roanate1y T M. herafovre it is save to say tha
T

rcn; prenared b

zoity r
the ba}ance ¢f the dams cn the Hississipﬂx that vere araiyzed in ail ..ke’1hood
voula have lewzr Tirm capec 1~y then are iistac on Dynibit (JPL-3). In fact,
a column hes bear edze? to Exhibit (JPL-3) which is Mr. Calvart's assassment
cf ¢cther Lock . o278 °n :ﬁe I.SSWSSIPW‘ which rvlows throuch the Dairviend service
arex. As c2r bo zeen, the mexirum potantial is somewhat iess than the czlculated
rotentis, ¢f tith Deiryiard end the Cerps of Engin2ers. This indicates that the
feasicilisy of cact ipgivigua) Leck & DET rust be aralvced in orde- to determine
sae foaedbiTIL L s vl onsel o ko Lrpreisal stily thus for it would apoear
enzs Leck & Do & is the rost Tikedy carzidete to prove eccnomic and technical
Feasiniiiiy voo haisaeiecitic devmlorrant, B-
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nI¥T STEP PERFORMID IN YOUP STUDY?

VHAT WRS TH

"

Upon completion of the appraisal study cf Lock & Dam No. 8, Dairyland made

2 getailed economic analysis of the project. This included tekirg the
estirated construction costs as cetermired in Mr. Calvert's apprzisal, which
included all construction costs except for the transmission substations,
administrative and general expenses, and interest during construc-

tion. Dairyland has made estimates for these costs and have developed a total
czst of tha procject in Januzry 1, 1980 doilars. Thie summary of costs is
shown 2s Exhibit (JPL-4). The totel cost for the project in January Ist
1920 dollaers is $22,410,000.

Tt has been estimated by Vr. Calvert that this prcject could be cempleted

in aspreximately three end e half years. Therefore we estimated the costs

~f tha proiect in terms of a completion date of June 30, 1923. Va2 have
assured thet capita) costs will escalate at 7% per year, and that Cairyland's
interzst curing constructicn is bised upon a 7i% interest rate.

e 2also made an anaiysis of the possibility of this unit being delsvec cus
t9'1cng Tead times TQr cermit approval, environmental impact state*eht; ané
Ccther rgguTatery problems. This an2lysis assumed that the prcjef: would @o
inoseryic2 on November 1st, 1987, which is the szre cate :hzt we-;*; p"""gcfng

a -
.‘ & - Y .- - . - . - - -

5:3:3:.'§: ©2 €% in service. This enalysis, with the Yoyvember 1C6E7 cornleticn
Is=a, 317 210w 2 &4 s pammardcan - .- - —— st L e

- -\,;l.f';:- 2 :1rec; cerpariscn ¢f the powsr 2Ists from ihis hysro predect
with oFrllert 87 gosts ) U
CoewrTivi 2 throzemimstad clsts Tovoeomiiottor fe TCC3 o2 TIDT - feriudid
LTI - N . ' e - AR} .-.4.: ,...._ Ve s - [R L o PR .
:“~3 i -fFL—,,. tner cc:ts th2t hive bzzan inciuded intogrmresriemic
Fnckys1s ars annual cperating and maintzmance o3tz 2nd annwal drsuvance Coste
le s pre st Al Tl aAd a Loy e - "‘: - SRR 2 R SR vew WU LS.
e have vies :“~.e-t...:e: €Csis YOor arnuzl creceting and reaintenznce costs tnat
wEre gaye’ - in ?u Cad rapht Amyen « . b S
pire G 2iorac . e vatvertts appraigat,  Cur oannual incurance cccis have
hazn Zewvel o 222 uson -':..:' - A+ abhae o -\ .3 amA 2 arye --- '
Foeiiiey 2 U similar coste that we experiencad in cur Flawbeau Hydro
ST OLRLETINLLT LUE Yivdl ghavgsoper v MITLLl R oIt o7 movaardoiss it

e SR DULPANly TEX WD Crliec Ky, ssumoti ¢ interest c
siried g-‘;::~_ CPATLy TEX PCh @ (rijecc.  «ng assumgticns as o6 interest raies,
arryel s:»_.c:.on, interest during constrictica, preper oy taxes, that were
S - - - - - a, - 4 . ) - 3 < .
nci-zed in tha econcaic enalysis, are incluced as £xhiost (JPL-5)

WHAT WIRZ THE RISULTS OF THZ ECONOMIC ANALYSIS?

Lﬁe results cf the econonic eralysis are summarized in Exhibit (CPL-G)

The rgsg]ts ot this arzlysis jndicate that with an intarast rate of 9% and'
Q_racrllty 1ite of.SO years, and preperty taxes based on the present ;ates in
tznne§o»§: that this project would have a2 ievelized cost of 6.9999¢ per kijowatt
”au: if i wasﬂgcnstru:ted erd corpieted by 1993, If the project is compieted
pg]dpgef:er 19::_?;& annual levelized cost of the preject would be S.15¢ per
‘;_?;“té ;?t:if1éﬁgitcig:ires te the ennual levelized cost of Project €7 of
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DID YOU PERFORM £NY ANALYSIS TC CHECK ThE SENSITIVITY OF YOUR ECOROMIC
EVALUATION TO VARIATIONS IN YOUR ASSUMPTIONS?

Yes. A second ecoromic analysis has been made which was based on several
assumptions as to financing costs and tax credits. From our analysis of
the incentives baing offered by federal and state government for the
develcpmant of hydro prejects indicates that these incentives are in the
reguction in interest rates for capital expenditures as well as tex credits.
ke have talked tc several financial institutions about how these tax credits
might affect Dairyland. It app2ars from current pending legislation in the
United States Senate that industrial develepment bands could be used to
finance hyd.-oe’2ctric cevelopment. These industrial revernue bonds are bands
flcated by muricinals and other government2] bodies vhich are exempt frem
federel income fax. It would appear from cur discussions with financial
instituticns that these bonds could carry an interest rate of several per-
centage points lower than Dairyland's present financing methods. Therefore
we have assumed in our sensitivity analysis thet an interest rate of 7% for
development of the Genoa hydro project would be a recsonable rate teo look at.

We have &lso assumed in the sensitivity analysis that the State of Minnssota
would not tex the project with 2 property :tax, and therafore wculd reduce the
property tax to zerc. These assurdiions are specuiztive at this particular
point. However, they do offer soma sensitivity as tc the incentives thet
ceuld ke offerzd by federal and state covernments.
[

-

zes? or the ennust cost en2alysics inciuced 2s Exnibit (JPL-7) it ‘¢

roigatad ol aith rnzze weluced drtersiT vretiz et oan ooormertotan thal
the annuai ieva2iized cest witn the unit consiructed and in service by 1683
vwould be £.6%¢ pzr kilowait hour, and with the unit in service in hNovember
1827 thz Tevalized ennual cost per kiifowatt hour wiulc be £.03¢ rer kiiowat:
hour. This comozres to 2 Tevelized ceost of 7.15 ¢ per kilowat: hour Tren
’rciject €7

IN PEAFCRIING YOUR STUDY HAVZ YGU CONSIDERED THE POSSIBILITY COF ReCZIVING
GOVERNMENT FIRANCIAL SUPPCRT FOR THI DIVELCPMENT OF HYORO CAPACITY?

Ya3, In our answar in tha previcus guesticn we have investigated the reduic-
tion in the intersst retc of 2pprovimately 2%, and 21sc have looked at a
reduction cr & cancellation in property taxes. The legislation currently
pending in United States Senate would provide that interest on industrial
development bonds issued to finance facilities the primary functioq of which
is the gensration c¢f hydro electric power, is exempt from federal income taxation.
[ If the bill were passad in tne present form, the availability of industrial
development bond financing for hydroelectric facilities in Wisconsin, Minnesota,
Towa ard I1linois, would depend upon whether industrizl development bond
statutes of those states permit the financing of such facilities. The
Wisconsin and Mirnoscta Statutes appear to be sufficicntly broad to permit
such a financina . However, leaislatior may be required for Dairyland to use
industrial dovelopaient bond financing for hydroelectric facilities in Iowa
and Iltinois.




As indicated in cur previous discussion, this industrial development
financina would allow the cost of money approximately 2 percentage points
below present Dairyland financing sources. The proposed Genoe hydro
development is located in the State of Minnesota. There is no indication
that the State of Minnesota would not charge a property tax on the proposed
development. FHowever, it is felt that perhaps this kind of incentive could
be offered by the legislature should development of the hydro potential

at the Lock & Dam system become a reality. If we would embark upon this
project we would investigate all possible sources of financing that may be
available to these types of projects.

WHAT O3STACLES DO YOU FORZSEE TO THE FURSUIT OF HYDROELECTRIC DEVELOPMZKT?

At the present time we see the licensing procedure of the Federal Energy

‘REgulatory Agency to be 2 major obstacle to this or eny hydro project. Ke

also must investigate more closely the envirommental effects of this project,
particularly on the attitudes c¢f the Corps of Engineers, U.S. Fish & Wildlife
Service and other concerned a2gencies on the specific project. As the project
ic proposed, the power house will be lecated very close to the Fish & Wildlife
Refuge, and there is concern that during construction we would nesd consider-
able ansunt of Refuge property for such things as materjal lavdown, e cement
batch nlznt, and other types of constructicn activity. We aisc would be
resuived tc move in and cut of tre site by way of tha dike that extends fronm
the e~d of the exiszinc dam to the Minnssole sids, end we undzrstand that
there ére ssveral nesting habitats of bald eagies in that particuiar region.
Therefcre, the attitude of the Fish & Wildlife Service is not compistely
understecs at this particular tire.

We alsy must study the effects upon the sport fishing in the Mississippi River
balow the daws, end the cperaticn of the Lock & Dam system is crimarily for

ravigzticn, with scme flsod control, wa must jnvestigate furthar with the
Corps of Encinczrs thaie operzting philczonay to determine i this cperating
Phitestr, wWiuic Slend with the succassiul coaretion €7 & nydard project.

Another ccrcern that wouid appear to be an obstacle is the small size of the
project, &nd the relatively hich c6st. We have not investigated ail tha ccsts
cf the rezutatory prececura e cbrein agproval of this particular project, but
it wouid aopaar that these costs could de substential, and without Turther
investigation into thece particuler costs we don't know if the frentend cost
of obtaining regulatory approval are worth the effort for such a small amount
of installed generating capability.




DIRECTIRG YOUR ATTENTION TO A DIFFERENT TeCHNOLOGICAL AREA, MR. LEIFER,
WHAT SORT OF ECONOMIC ANALYSIS HAVE YOU PERFORMED IN CONJUNCTION WITH
MR. HENNEN'S WIKD ENERGY CONVERSION SYSTEM STUDIES?

An economic analysis has been madéynarious wind energy conversion systems
(WECS). Mr. Hennen has made an estimate of the capital cost for constructing
various types of WECS in eithar 100 unit arrays, or the same units constructed
on a diversified basis throughout the Dairyland system. We have studied in
detail two types of units, the WiG Unit, which is @ 200 kilowatt rated unit,
and the Alcoa Vertical® Axis Unit, which is a 300 kilowatt rated unit.

Mr. Hennen in iiis testimony has discussed the energy output of each of these
types of machines. Additicnelly we have locked et the MOD-2 Unit cn en
individual basis. Our estimates for these costs are very preiiminary based
on rnanufacturers data only and rno experience. UlMr. Hernen has discussed the
MOD-2 Unit in his testimony.

Our evaluation assumed that the units would be installed either on 7-1-1983,

or 11-1-1937. This was done for comparison purposes with the installation

cdates of other units considered in our studies. Ve have celculeted the interest
during construction and infiation to determire the investment cost reguired on
those in-service dates. Exhibit (5PL-8) is a sunmary of the estimated
construction ccst oF the verious units enalyzed. °

Additionally we mace an analysis of the Llco2 Units with the electrical

cersretor and eguipment prica recuced by 0% This was done to test
the sensitivity of tuz ecenomics shou'id costs decléine due to
increased producticn of sz ganasiior units. Ghase costs inciude tha
wird generatcr and supportiing structures for the wind generating equipment.
n

J unit erray, which
would maaen that the units wouid c2 instalied in an arrey on a common site,
each separated by tsn blade diereters or blads heichts, dependirg uporn the
type cf unit. This instaliation would have advanteces for cpereticn and
mairnanenss of 2 WICS s,cizam.

We hayve aiso evaluatec tnz impact of teiwing the same 100 units ov either tne
WTG or Alcoa type and instailing them &t cispersed iocations throughout the
Dairyland system. The detailed adventzices of this type of instaliation wili
be presented b Mr. Hznnan.

Based cn the estimz%ed construction casts showa in Exhibit ( JPL-8 )

as . ~11 as the estimated operation anc maintenance costs shown in Exhibit
(JPL-S}. we have determined the leveiized annual cest of energy from each

of the systems studied. The anrual cost an2lysis teo determine the levelized
cost of energy from the WECS system was based cn a facility iife of 35 years,
which hasn't been prcven for wind machines.

Also included in the analysis vor both the WTG 100 unit array, and the Alcoa
100 unit array, is a land revenue credit. There are wide areas of land
-vajlable between each windnill in the array that could be grazed or planted.

' *nrmined that this land could be rented for agricultural purposes
and thercfore tie . ..2rve from this rental is zrplied as & credit to the
annual costs of these pians.

B-9
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WhAT WERT THE RezSULTS OF THESE ANALYSES?

The econcmic analysis of the WECS: systems studied indicate that the levelized
annual cost in cents per kilowatt hour range from 9.¢gZ oer Lilowett hour to
17.4¢ per kilowatt hour for systems installed in 1233. The system installed

in 1987 would have similar costs ranging from 12 8¢ per kilowatt hour to 23¢ per
kilowatt hour. A summary of the levelized annual cost in cents per kilowatt
hour is inciuded as Exhibit (JPL-10).

DID YOU PERFORM ANY SENSITIVITY ANALYSIS IN CONJUNCTION WITH YOUR ECOLOMIC
ANALYSIS?

Yes, we have analyzed the sensitivity of our oriciral enalysis.

For study purposes we reduced the Alcoa generator costs, which includes the
wird generator and 211 supporting structures, by 505, to determine the effect
upon the annual costs of the economies that could be gained by mass producirg
wind gznerating ecuipment. VWe selected the Alcoa Unit beceuse it appeared to
be the lcwest cost unit compared to the WTG units. This sensitivity ana]ysis
is shown on xhibit (JPL-10). Hita the present Dairylang financing and
rresent preoparty tax rates the Tevelized annusl cost cf energy Trom
these units range fren about 12¢ per kilgwett hour for units installed in 1683,

+o arcund 154tc 17¢ per kilouatt hour if a unit s insteiled in 1637.

S229+ien2ily we mads an analysis essuming thetT conrtrraiion oF these NEZCS svetirg
CouiG bs Tinanced using industrial deveicpment bonc Tinzncing which has &
interest rate approximately 2% lower than Dairylend's corventicnal scurce of
finzncing, and alse thot the State of Wisceonsin weould rnot tax thaese systems

ard thzrefore subsidihe “ham to some extent. Using these reduced interest retes
end properdtaxes, we hove calculated the leveiized ennual cest in cents per
kilowatt hcur for unxus instailed in 1983 and in 1587. Thase costs rangz from
7.42 par Wilcwctt Yoot 13052 ser kilowatt four fc:?CES ‘nvestiinis, oF witi
rniTs jnItztlec in 1927 4nz ozannuz .e.v.:::: szt oaoutd ranzz Trom WG ig o

18.42 par kilowatt hcur. A summery of tha 1€VEI1ZEu annuel cost with the
1nd43»r1a] d*”e.0p”ert bond financing and progperty tex reiief, is 1ncluded in
EXhibit (JPL-10). i

WHAT HAVE YOU CONCLUDED AS A RESULT OF THIS WECS ALALYSIS?

Based upon the results cf this analysis of the WECS system it wouid appear
that the costs of WECS systems, particulariy the smaller 100 and 300 kilowatt
units, are not economically comparable to fuel prices from conventional fossil
units. WE prepared a levelized cost of fuel analysis for Project €7, which
indicates over the 35 year life of Project 67, that the levelized fuel cost
would be about 4.7¢ per kilowatt hour, with fuel escalation at 7% per year. .

With fuel escalaticn of 10% per year, a levelized fuel cost for the
35 year periocd ¢f 7.67 per kilowatt hour would result.

B-10
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Due to the vagaries of the wind WECS can be counted upon only as fuel savers
and not as firm capacity for utilities. Therefore, it is proper to compare
the annual costs of a wind system'to the annual costs of a fuel which it will
replace. As the Dairyland system prcduces most of its energy with coal-fired
steam generating equipment, it would be proper to compare the fuel costs from
these steam units to the levelized annual cost of the WECS systems.

Based upon our analysis it would appear that the larger MOD-2 WECS

may be economically justifiable &s a2 fuel saver in the future. The smaller
200 and 300 kW units do not appear at this time to be economically comparable
to the fuel cost from fossil units. It would appear that Dairyland shculd
continue to monitor the deveiopment of the KJD-2 KWECS .

It should be pointed out that the MCD-2 has not been built and the costs used
in this analysis are ccsts based on estimates develcped in 1977. Thre first
installation of the MOD-Z program is a cluster of . units to be installed
by the Bonneville Power Autho'1ty in late 1920, or early 1981. The research
and development of the WECS | . is rapidly getting under way, - Dairyland
is cormitted to monitoring these programs to determine their applicabiiity

to the Dairylend system.

DOES THAT CCLCLUSE YCUR TESTIMO:
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EXHIBIT
DAIRYLAKD POWER COOPERATIVE

MISSISSIPPI RIVER HYDRO POTENTIAL

Location

Red Wing
Alma

Fountain City
Winona
Trempealeau
Dresbach
Genoz

Lynxviile

Guttenterc

{a) Hycro Potential calculated by DPC based upcn average head

Dem No.

prc(2)

MW

3

w D

v 00 N O,

5.1
9.6
13.7
6.6
6.1
10.4

-14.7

9.6
12.2

£2.o0

7

Table JPL-3
c. of .0 carle
M MW
4.8 1
8.8 5.3 i
14.0 7.0 .
6.6
7.4 6.6
12.6
14.0 19.0
3.6 8.7 i
13.6 2.0
61.c

and Ticw date Tor the 5 year period 1374-1976.

(b} Ccrzs cf

[t S ~ as - Corem mdey
gnginasrs dvdrs Fovential.

(c) Ccmmorwealth Assaciates Hydro Potentizl based upon the
results cf the Genoa Hydro Appraisal Study.




TABLE JPL-4

EXHIBIT

DATRYLAND POWER COOPERATIVE
ESTIMATED CONSTRUCTION COSTS
GENOA HYDRO PROJECT
1/1/80 - $1000

Est. Cost

DIRECT COSTS —$1000
Land & Land Rights 150
Power Piant Structures 3,705
Reserveir, Dams & Waterways 1,849
Turbines & Generators 10,945
Accessory Elect. Equip. 946
Misc. Power Plant Equip 307
Roads 8
Transmission Station Equip 700
Total [irect Cests 18,610

INDIRECT €OSTS
Tem2. Censs. Fzoititdes NN ]
chvircnmente: Contrcd 239
fiisc. Indirect Ceonst 1,700
Tetal Tndivec: Cocts 1,650

CUIRRETID IheTS
Enginzering 1,800
lLejal Expznses 100
Administrative & Gensral - 259
Jotel Cverneed Cocts 2,150

TCTAL PROJECT COST 1/1/80 $22,410

i
ESTIMATED COST .... Ccronleticn 7/1/83 Completion 11/1/87
S1000 S/kW S1000 $/kW

rreject Cost $22,430 $3,201 $22,410 $3,201
Int. during censtructicon 3,314 73 5,782 826
Escelction 4,659 665 11,624 1,660
Total Cest $30,353  $2,340 39,816  $5,68S ()
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TABLE JPL-5
EXHIBIT
ECONOMIC ANALYSIS
STUDY ASSUMPTIONS
Interest
RZA guaranteed loan funds 9%
Industrial davelopment 7%
Interest during construction 7.5%
Annual Escalation per year
investment 73
Cparzting Costs 7%
Insurance (csts &%
Propariy Taxss
kHisconsin 1.8%
Minncscta 2.2%
Fzoiiiov LIFe
hydre £J yezrs
Kind i 35 years
Fossil ~ 33 vears




ANNUAL COST ANALYSIS
GENQA HYDRO PROJSECT

UNIT DATA

Generating Capacity
Annual Energy

ESTIMATED COSTS

Investment
1/1/80
7/1/83

11/1/87

ANNUAL OPERATING (7%)

1/1/80
7/1/83
11/1/87

1NSURANCE (4%)

1/1/890
771783
1Y /1/57

g N—
ENNUAL REVENUZ RECQUIREMEINTS

AssuTaiions
Interast Feate
Faziiity Live
Salvage Velue
Taxes

Fived Crewga Rate (FIR) = CRF + Taxes
CRF=% 50 vyrs = 8.12%
FCP=9.12% + 2.2% = 11.32%

TABLE JPL-6

7,000 kW
52,000 M«A

$1000 $/kW

22,410 3,201
30,383 4,350
39,816 5,688

2.2% "irnesoie

LEVELIZED COSTS - $10C0

In Service 7/1/83

Fixcd Cost 3,440
Operating Cost 173
Insurance 23
Total Arnual Cost 3,626

o _ec
Arnual Coct - ¢/hwH S

B-16

In Sarvice 11/1/87
$4,507

26

26

§,75¢
9.15




.
r.

VAELC JPL-/

ARUAL COST ANALYSIS
CThIN HYCR0 PROJECT

UNIT CATA

-
-

Tixe2d Cost
Cperating Cost
Insurance

Toer) Anrua) Cost

Annsal Cest - A/RUS

Generating Capacity 7,000 kW
Annual Energy 52,000 MAA
Investrment
1/1/80 22,410 3,201
7/1/7€3 30,383 4,34C
1171787 39,816 5,682
PYNUAL OPERATING (72)
1/1/80 L8,
7/1/83 63
11/1/87 82
1..SuUnNCE (4%
1/1/2% i 2
7,/1/82 4
VS /ET i€
Aiusl BEVENUI REQwiRz=ZhTS
~SSUTSticas
Feciiivy LiTE £ yervs
Salvasae Vilue 0
Texas ¢
Fised Charge Rate {Fil! = CRF + Texes
CRF X -50 yrs = 7.25%
FCR 7.2 -0 = 7.25%

LEVELIZED COSTS - $i000

in Service 7/1/83 In § rvice 11/1/87

$ 2,203 $ 2,887

173 226

23 26

2,399 3.139

. . 4.6 .03
B-17




EXHIBIT
WIND ENERGY CONVERSION SYSTEMS

ESTIMATED CONSTRUCTION COST

COSTS IN $1000

System

UNITS IN SERVICE 7/1/83
WTG-100 Unit Array

WTG-100 Unit Diversified
Alcoa-1C0 Unit Array
Alcoa-100 Unit Diversified
Alcoa-100 Unit Array*
Alcoa-1030 Unitad Diversified*

1G0-2

UroTS THoSIRVICT N1/t E7

N te W

" 2 Unit Arrey
7G-10C Unit Diversified

Aicca-100 Unit Array
~:

Go Uit

t Array*
Alcoz-10C Unit Diversitied*

M3S-2

TABLE JPL-8

—

Construction Interest Total Co
Cost During on In Se
1/1/80 Construction inflation Date
26,724 3,725 5,764 36,213
28,934 4,033 6,24C 33,207
26,965 3,758 5,816 36,540
24,88 3,468 5,265 33,715
19,455 2,733 £,168 26,376
17,381 2.423 2,748 23,552
3,031 £23 54E 4,095
26,724 4,882 1€.174 £7.73%
28,833 2,307 17,567 £1,6%22
20,855 4,852 16,230 42,1€5
26,820 -,ctl RPN TSI
19,465 3,288 13,737 34,7€8
17,381 3,182 1C.287 37,045
3,03 528 1,528 5,412

*Cost ¢ wind generating equipment

reauced by 50%.
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EXHIBIT

WIND ENERGY CONVERSION SYSTEMS
ESTIMATED OPERATING COSTS
AND ANNUAL ENERGY OUTPUT

Operation Insurance
. Costs Costs
System 171780 171789
UNITS IN SERVICE 7/1/83
WTG - 100 Unit Array 540 ]
WTG - 100 Unit Diversifiad 600 ]
Alcoz - 100 Unit Array 450 £
2lecz - 100 Unit Diversified 600 8
Hate? 19! z
B-19

TABLE JPL-9

Energy Instailed
Qutrut Cepacity
"Tn'l‘ ' ,"u’
31,000 25
33,700 2C
31,2030 k3o,
3,Et 27




JPL-10
EAHIBIT '

WIND ENERGY CONVERSION SYSTEMS
SUMMARY OF LEVELIZED ANNUAL COSTS

I. Levelized Cost Assuming Presenf Financing and Property Tax Rates.

Levelized Annual Cost ~ ¢/kWH

System Installation 7/1/83 Installation 11/1/87
WTG - 100 Unit Array 17.4 23.1
WTG ~ 1CC Unit Diversified 15.4 20.5
Alcca - 100 Unit Array 16.2 21.4
2lcoa ~ 1D Unit Diversified 13.9 18.4
Alcoa - 100 Unit Array* 12.6 6.8
Alcoa - 100 Unit Diversified* 11.0 14.7

*Cost of wirnd cenerating ejuipment raduced 50%

M3o-2 8.6 2.8
froject €7 Fuel Cost - 7% Ezcaletion &7
1T gseataticn 7.6
17, Leveiizad Ceost kssuming Industrial Develcpmant EBond Firancing end
Prozarty Tax Retier
Levetized Anruzy Jost - /KK
Svits~ Tnsr2llation 7/0/€3 Irztalleticn TVAU/IET

LT3 - 1G5 Unit Arvey i 15.8 8.5
W13 - 100 unit Oivarsitied 12.3 15,5
Alcoa - 300 Unit Arvey 12.3
Aleca - 165 Unit Diversified 11.3
Alcoa - 100 Unit Arrzy * 8.9
Alcca - 102 unit Divarsified™ 0.4

! *Cost of wind genzrating ecuipment reduced 50%

|
M3I0-2 7.4

_ Praicct 87 Fuel Cost - 7% Escalation

‘ 10% Escalation

2
¢ B~20
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DEPARTMENT OF THE ARMY
ST PAUL DISTRICT. CORPS OF ENGINEERS
MI5U S POST OFFICE & CUSTOM HOUSE
ST PAUL. MINNESOTA 55101

REPLY TO
ATTENTION OF:

NCSED-PB 6 July 1981
NOTICE

LOCK AND DAM 8
HYDROPOWER RECONNAISSANCE STUDY

The St. Paul District, Corps of Engineers, has initiated a reconnais-
sance study to determine the potential for hydropower gemeration at the
existing Corps of Engineers navigation lock and dam 8 on the Mississippi
River near Genoa, Wisconsin., The reconnaissance report culminating the
study will be completed by September 1981.

The intent of the reconnaissance study is to establish, in a general
way, whether hydropower production at lock and dam 8 is economically
justified and assess the issues that may be critical to implementation.
Existing information will be used to the extent practicable, particularly
the appraisal study of lock and dam 8 by Dairyland Power Cooperative.
The reconnaissance study will not provide detailed formulation of a plan
or optimal scale of development. Rather, the study will show whether at
least one plan is workable and feasible. If a plan is found justified, a
more detailed feasibility study will be recommended to start in fiscal
year 1982 which begins 1 October 1981.

Because the reconnaissance study is preliminary, an intensive public
involvement program is not planned. Agencies and interests are being informed
of the study at its outset and invited to participate by this mailed notice.
News releases to the general public will be prepared, as appropriate. When
the reconnaissance study is completed, a public meeting will be held to
discuss the report and its findings and help direct feasibility study

efforts, if further studies are recommended in the reconnaissance

report.

At this time, we request your input and suggestions regarding the study.
Your comments can be sent to:

Conmander

St. Paul District, Corps of Engineers
ATTIN: Planning Branch

1135 U.S. Post Office and u dm Hougt™ ~—~

St. Paul, Minnesota 55 // ) R
Mﬁ/ 2 / g

Colonel, Corps of Engineers
';; Commander
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Public Notice on Lock and Dam

8 dvdropower Study

Mr, James Calvert

Project Manager
Commonwealth Associates
209 East Washington Avenue
Jackson, Michigan 49201

Mr., James Adducci

Dairyland Power Cooperative
2615 Sast Avenue South

La Crosse, Wisconsin 54601

Mr. Robert Bauer
Department of Energy
Region V

175 West Jacksoa Blvd.
Chicago, Illinois 60604

My, Hugh Gardner
Department of Energy
Region V

175 West Jackson Blvd.
Chicago, Illinois 60604

Mr, J. A. Volkenant

MARCA (Mid-Continent Area Re-
liability Coord. Agreement)
1250 Soo Line Building

507 Marquette Avenue

Minneapolis, MN 55402

Honorable Albert H, Quie
Governor of Minnesota

130 State Capitol

St. Paul, Minnesota 55155

Honorable Rudy Boschwitz
United States Senate
Washington, D.C. 20510

Honorable David F. Duremberger
United States Senate
Washington, D.C. 20510

Honorable Lee Sherman Dreyfus
Sovernor of Uisconsin

J.J. Box 7862 B-22
l:adison, Wisconsin 33707
_
~- P R R

P L A a e cMAD e\
i'nite¢ State Senate
washington, &.C. 20510

Zeitor, Caleconla ‘rgus
121 ¥, liain '
Box 227

Caledonia, llinnesota 35621

Honorable David F. Durenberger
Room 174 Federal Building

110 South 4th Street
Minneapolis, MN 55401

Honorable Arlen Erdahl
House of Representatives
Washington, D.C., 20515

Honorable Arlen Erdahl
33 East Wentworth Avenue
West St. Paul, MN 55118

Division Engineer

U.S. Army Engineer Division,
North Central -
536 Southr Clark Street o
Chicago, Illinois 60605

E. H. Schentzel

Northern States Power Co. (NSP;

414 Nicollet Mall, 2nd floor
Minneapolis, MN 55401

District Engineer

U.S. Army Engineer District,
Rock Island

Clock Tower Building

Rock Island, Illinois 61201

Mr. Jack Leifer

Assistant General Manager
Dairyland Power Cooperative
2615 East Avenue South

La Crosse, Wisconsin 54601

Mr. John Wilkenson
Brown-Boveri

Turbo Machinery

711 Anderson Avenue North
St. Cloud, Mianesota 56301

QOLIULBILE Waoli3LlT S, SIZLTIC

“nited States Senate
Wasuingten, D.C. 20516

Editor, Brsadcaster-Zensor
122 %7, Jeilerson
Tirogua, Wiscsnsin 54565

Mr, Al Smith

Suite 509

512 Nicollet Mall
Minneapolis, MY 55402

Mr, William Gaudreau

1 Hospital Trust Plaza
Suite 2401

Providence, RI 02903

Roger Aradt
Director
St. Anthony Falls Eydraulic

Laboratory

MiSSiSSIEpl R, at 3rd Ave. SE
Minneapolis, MN 554




Technical Advisory Group

Robert wWylie

Chairman

W1 Valley Improvement Corp,
2301 North 3rd

Wausau, Wisconsin 54401

111 Sayles

Public Service Commission
Hi1l Farms Office Bldg.
Madison, Wisconsin 53705

Ed Brick
Dept. of Natural Resources
Madison, Wisconsin 53702

Varren Gebert

U.8.G.S.

1815 University Avenue
Madison, Wisconsin 53706

Mike Popko

~ake Superior Power

301 Front Street East
Ashland, Wisconsin 54806

Mark Dahlberg

Nerth West Electric Co.
104 South Pine Street
Crantsbu: g, WI 54840

Antheny J. Carroll
Project Coordinator
Division of State Energy
101 S, Webster

Madison, Wisconsin 53702

Jzvc Zena

wisconsin Public Power ii:z.
P.0. 3ox &4

Sun Prairie, WI 53590

Dr. DPavoud Harari
UW-Milwaukee-Engineering
Milwaukee, Wisconsin 53201

William Harris

North American Hydro
Box 676

Wautoma, WI 54982

Dick Rudolph

Owen~Ayres & Associates
1300 West Clairemont Ave,
Eau Claire, WI 54701

Bill Keepers or Designee
Power Production
Wisconsin Power and Light
222 West Washington
Madison, WI 53702

Peter Bummo
Route 1
Edgerton, WI 53534

Mark Mueller

North West Reg. Planning Comm.
302 Walnut Street

Spooner, WI 54801

B-23

FEDERAL AGENCIES

Eastern Region Forest Service
USDA, Region 9

633 West Wisconsin Ave.
Milwaukee, WI 53203

Mr. Robert E. Kohnke

Chief, River Basim Pl. Branch
USDA, SCS

P.0. Box 2890

Washington, D.C. 20013

U.S., Dept. of Transportation

Mr, D, E. Trull

U.S. Dept. of Tramsportation
Federal Highway Administrztion
18209 Dixie Highweay

Howmewood, Illinois 60430 z

Mr, E. Dean Carlson, Div. Engr
Federal Highway Administration
Region V, U.S. Dept. of Tranms.
Suite 490, Metro Square Bldg.
St. Paul, Minnesota 355101

Power Relsted Projects

N. Allen Anderson
Federal Administration
175 West Jackson 3lvd.
Chicago, Illinois 60604

National Power Plant Tear
U.S. Fish & Wildlife Service
2929 Plvwmouth Road, Rz 206
Ann Arbor, Michigan 48105




-

Council on Historic
Treservation

Aadviscry
kel

“dvisory Council on Historic
Preservation
522 K Street NW

Jashington, D.C. 20005

STATE AGENCIES

4s, Naren Cole, Envirconmental
Coordinator, MV Energy Agency
,-U Americen Center Building
.f0 Zast Xellogg Blvd.

“t. Paul, Minnesota 55101

=. Garv Jonhnson

“innescta Senate

;ztural Pesources & Agriculture
Cop=ittee, State Capitol

iz, Paul, Minnesota 55101 ¢

‘2, Jacxie Burke Rosholt

‘rate Eouse of Representatives
‘rom 223, State Office Bldg.
vinnesota 55101 (2)

TTe oraudy

=ssell w. Fridley

zate Zistoric Preservation
DEficer, M State Historical
Sociezy, 240 Summit Ave.

: 55102

. Pavl, Minnesota

, Minnesotz 55104

Director of Environmental
Affairs, MN Dept., of Tranms.
807 Transportation Bldg.
John Ireland Boulevard

St. Paul, Minnesota 55155

Mr. Erling M. Weiberg
Administrative Secretary

MN Water Resources Board

555 Wabasha St., Room 206

St. Paul, Minnesota 55102 (2)

~Mr. Bill Newstrand

MX/DOT

Room 820

Transportation Building
St, Paul, Minnesota 55155

Division Superintendent
Midwestern Gas Transmissiom
P.0. Box 70 -
Wadena, Minnesota 56482

Dr. F. James Rybak

State Office of Economic
Opportunity, 690 American
Center Bldg, 150 E Kellogg Blvd.
St. Paul, Minnesota 55101

Rick Wiederhorn

St. Paul Planning & Econ. Dev.
1200 City Hall Annex

25 West 4th Street

St. Paul, Minnesota 55102

CLEARINGHOUSES

Intergevernmental Planning
M State Planning agency
822 Capitel Square bBlidg.
St. Paul, Minnesota 55101
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Regional Clearinghouses

Metropolitan Council

Matro Square Building

7th and Robert Streets

St. Paul, Minnesota 55101

LIBRARIES

Minneapolis Public Library
Documents Divisioa

300 Nicollet MaXl
Minneapolis, MN 55401

Mrs. Zona DeWitc
111 Legislative Library
State Capitol

St, Paul, Minnesota 55155

Envi ronmental Conservatic:
Library of Minnesote

300 Nicollet Mz21l
Minneapolis, XN

3.0

St., Paul Public Librexwy
Document Collection
90 West 4th Street

St. Paul, Minnesotea

s5ie2

Hill Reference -5
ATTN: Documents Li
Fourth & Market St
St. Paul, Minnesot




LI3RARIES (Cont)

Metropolitan Council Library
Mr, William Schnieder

300 Metro Square

St. Paul, Minnesota 55101

Libraries - Education

University of.Minnesota
University Libraries
Government Publications Div,
409 Wilson Street
Minneapolis, MN 55455

University of Minnesota
Agricultural Library

St., Paul Campus

ATIN: Documents Librarian
St. Paul, Minnesota 55101

STATE INTEREST GROUPS

Sierra Club

Chairman, North Star Chapter
111 Franklin Ave, E
Minneap-'is, MN 55404

The Waterways Jourmal

666 Security Building

319 North 4th Street

St. Louis, Missouri 63102

LOCAL INTEREST GROUPS

Limological Research Center
University of Minnesota
Minneapolis, MN 55455

Asst, Professor Robert T,
Moline, Water Resources Dev,
Comm., River Bend Association

Gustavus Adolphus College

St. Peter, MN 56082

J. W. Hoffman

Executive Vice President

Upper Mississippi Waterway
Association, 1851 W, Wellesley
Ave,, St. Paul, MN 55105

-—
-

SUPPLEMENT

Mr. Archie D. Chelseth
Assistant Commissioner
DNR

Centennial Office Bldg.
St. Paul, Minnesota 55155

National Weather Service,NOAA
U.S. Dept. of Commerce
6301 34th Avenue South
Minneapolis, MN 55450

MN River Valley Nature Center
Izaak Walton League
Minneapolis Chapter

6601 Auto Club Road
Bloomington, MN 55438
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James E. Carter,Ph.D,
Director, Energy Research
State of MN Energy Agency
124D State Capitol

St. Paul, Minnesota 55155

Dick Wallen

Minnesota Energy Agency
740 American Center Bldg.
160 East Kellogg Blvd.

St., Paul, Mimesota 53101

MN Dept. of Economic Dev,
Research Division
480 Cedar Street

St. Paul, Minnesota 55101

EDUCATIONAL

Agricultural Extension Serv,
University of Minnesota
102 Green Hall

St. Paul, Minnesota 355101

Stan Nestigen
Dept. of Natural Resources
Madison, Wisconsin 53702

Dr. Gabor Karadi
UW-M{lwaukee-Engineering
Milwaukee, Wisconsin 53201

lca Tampke
Owen Ayres & Associates
1300 W, C.airemont Ave.
Eau Claire, WI 5.701




Mr. Carrol 3esacny

Secretary

Dept. of Natural lescurces

Box 7621

“lacisioz, Wisconsin 533702
Mr, Richard E, Friedman
Regional Dir., Region V
Public Health Service
300 South Wacker Drive
Chicago, Illinois 60606

Editor Mr. Donald R. Albin
Minneapolis Star & Tribume District Chief

425 Portland Avenue U.S. Geological Survey
Minneapolis, MN 55415 702 U.S. Post Office

St. Paul, Minnesota 55101

Edictor ) Mr, Frank Jones
St. Paul Dispatch & Pioneer _Reg. Director, Lake Central
Press Region, Heritage Conservation

& Rec. Service

55 East Fourth Street Federal Building
St. Paul, Minnesota 55101 Ann Arbor, Michigan 48107
Mr. Lawrence E. Coffill Mr, John McGuire

Chicago Regional Office . ;
Federal Energy Rag. Comm. Acting Reg. Administrator

Taderal Zuilding, 3lst Floor Environmental Protection fgency
230 Soutn_Dearborn Street 230 South Dearborn Street
Chicage, Illinois 60604 Chicago, Illinois 60604

Rear Adziral No- an C, Venzke " Mr. John B. Arnold

Commancer . P
Second Coast Guard District Economic Dev. Administration

U,S, Dept. of Transportation 407 Federal Building

1430 0live Street .

St. Louis, Missouri 63103 515 West First Street
Duluth, Minnesota 55802

Mr. Harrr M. Major .

State Conservationist Mr, @arF W. Seetin

30il Corservation Service Commissioner

200 FTeceral Builiding MN Dept. of Agriculture

316 Ncrth Robert Street 90 West Plato Blvd.

St. Pzul, Mianesota 355101 St. Paul, Minnesota 55107

Mr. Harvey Nelson

S?gfcgzihazr5§igfife Service Commiss%oner, My Dept. of
Federal Building Economic Development

Fort Snelling 480 Cedar Street

Twin Cicies, MV 55111 St. Paul, Minnesota 55101

‘. ‘=il S. Haugerud Mr, Charles Kenow

Chai rras Environmental Quality Council
Upper ss, K. Basin Comm. 100 Capitol Square Bldg.

7920 re i.r Avenue South 550 Cedar Street

Minneapoiis, MV 55420 St, Paul, Minnesota 55101
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Mr., Joseph N, Alexander
Commissioner

MN Dept. of Natural Resources
Centennial Bldg.-Third Floor
St. Paul, Minnesota 55155

Mr, Larry Seymour

Dir., Division of Waters

MN Dept. of Natural Resources
444 Lafayette Road

St, Paul, Minnesota 55101

Mr., Arthur Sidaer
Director

MN State Planning Agency
550 Cedar Street

St. Paul, Minnesota 55101

Ms, Terry Hoffman
Executive Director

MN Pollution wofftrol agency
1935 West County Road 32
Roseville, MN 55113

Mr. James M. Harrisorn
Executive Director

MN-WI Boundary Area Cor=,
619 Second Street
Hudson, Wisconsin 5401¢€

Mr. Al Johnson
Commissioner

MN Energy Agency

150 East Kellogg Blvd.

St. Paul, Minnesota 52101




United States Department of the Interior

FISH AND WILDLIFE SERVICE INREPLY REFER TO:

TWIN CITIES AREA OFFICE
530 Federal Building and U.S. Court House
316 North Robert Street
St. Paul, Minnesota 55101

AUG 131381

Colonel William W. Eadger

District Engineer, St. Paul District
U.S. Army Corps of Engineers {
1135 U.S. Post Office and Custom House
St. Paul, Minnesota 55101

Dear Colonel Badger: ;

This responds to your July 6, 1901, notice requesting our comments on

the preparation of reconnaissance studies for hydropower generation

at lock and dam 1, 5, and 8 on the Mississippi River in Minnesota and

Wisconsin. We offer the following comments to assist you in the prep-
aration of these studies.

Existing Fish and Wildlife Resources

Lock and Dam 1 -- Fish and wildlife populations are somewhat limited

in the Minneapolis pools primarily because of the lack of shallow water
habitat, the relatively small size of the pools, and industrial devel-
opment along the riverbanks. Occasional periods of poor water quality
further reduce the value of fishery habitat. However, valuable habitat
for upland species can be found on the wooded bluffs along Pool 1.

Sport fishing is common in the pools despite the relative lack of quality
fishery habitat. Firearm restrictions prohibit hunting in the urban
areas.

Fishery habitat is limited but generally good in Pool 2 upstream of
downtown St. Paul. However, the quality of fishing declines in the
lower portions of the Minnesota River and downstream portions of Pool

2 because of poor water gquality. Valuable wildlife habitat can be found
in the areas of Crosby Lake, Pigs Eye Lake, and Grey Cloud Island and

on the Minnesota River within the Minnesota Valley National Wildlife
Refuge and Black Dog Lake. Pigs Eye Lake, located in Pool 2 downstream
cf downtown St. Paul, has a unique heron-egret rookery located at its
border. This rookery is maintaining itself and contains black-crowned
night herons, great blue herons, and common egrets.

B-27




Sport fishing is provided in the tailwater areas of lock and dam 1 and
at the outfall of Black Dog Lzke. Hunting is prohibited in the majority
of Pool 2 and on the Minnesota River within the metropolitan area.

Lock and Dam 5 -- Significant areas in Pools 5 and SA are managed as
wildlife refuges (UMRWLFR, Trempealeau, Wisconsin DNR areas). Pool

5 provides excellent and diverse habitat for both fish and wildlife.

The backwaters of the Weaver Bottoms and Belvidere Slough provide ex-
cellent spawning, nesting, and rearing areas. A large portion of the
Weaver Bottoms is closed to waterfowl hunting and provides an important
resting and feeding sanctuary for migrating waterfowl. Pool S is also
used extensively for public recreation (hunting, fishing, trapping,
camping, and boating). Sport and commercial fishing, waterfowl hunting,
and trapping are considered excellent in Pool 5.

Pool S5A also provides valuable fish and wildlife habitat. The Fountain
City Bay area and the extensive areas between Fountain City Bay, Wisconsin,
and Minnesota City, Minnesota, provide exceptional fishing, hunting,

and trapping opportunities. A large heron and egret rookery exists

in the Fountain City Bay area. In addition, Pool 5A is used heavily

for public recreation. One major park -- Merrick State Park in Wisconsin
-- is located adjacent to the pool. Several private developments provide
additional recreational facilities. In addition, two archeological

sites on the Minnesota side of Pool 5A are on the National Register.

The Wisconsin Department of Natural Resources (WDNR) has designated

one natural area -- Rammeroski Rookery at River Mile 734,

Lock and Dam 8 -- Significant areas in Pools 8 and 9 are also managed

as wildlife refuges (UMRWLFR and State refuge areas). Pool 8 provides
valuable fish and wildlife habitat and hunting, fishing, and trapping

are considered excellent throughout the extensive backwater areas.

In addition, backwater areas provide valuable resting and feeding habitat
for migrating waterfowl, including canvasback ducks. A heron and egret
rookery exists in the delta of the Root River. Pool 8 is also used
extensively for public recreation. Two archeological sites have been
documented on the pool, one at Goose Island and another along the Wiscon-
sin shore at River Mile 693.5. Wisconsin has designated a natural area,
Turtle Nesting Site, at River Mile 685, Most of the pool lies within

the La Crosse District of the Upper Mississippi River Wild Life and

Fish Refuge.

Pool 9 also provides excellent fish and wildlife habitat. Backwater
areas provide valuable resting and feeding habitat for migratory waterfowl




including canvasback ducks. In particular, areas near Lansing, Big
Lake, Reno Bottoms, and Winneshiek Slough provide outstanding fish and
wildlife habitat. Most of the pool lies within the Lansing District
of the Upper Mississippi River Wild Life and Fish Refuge.

Pool 9 is also used extensively for public recreation. Hunting, sport
fishing, trapping, and commercial fishing are considered outstanding

in the pool. In addition, Pcol 9 contains several cultural, natural,
and scientiric areas. A number of Indian mound sites are in the area
including Waukon Junction, Keller, Capoli Bluff, Hemingway Mound Groups,
and the Effigy Mounds National Monument. In addition, the Iowa State
Preserve Board owns the Fish Farm Mounds Preserve south of New Albin,
Iowa.

Several federally designated endangered or threatened species have been
known to occur in these areas of the Upper Mississippi River. The bald
eagle (Haliaeetus leucocephalus), classified as a threatened species

in Minnesota and Wisconsin and endangered in Iowa, winter in numbers

on the Upper Mississippi River, concentrating below dams or near the
mouths of tributaries where fish provide a ready food supply. Also,

the endangered Higgin's eye pearly mussel (Lampsilis higginsi) inhabits
portions of the river. Historically, the endangered peregrine falcon
(Faleco peregrinus) has also been known to occur in areas along the Upper
Mississippi River.

Concerns

Construction and operation of hydropower facilities at the above loca-
tions will impact fish and wildlfe resources, the extent of which must
eventually be documented should the projects appear feasible. A major
concern involves potential effects to existing daily and seasonal water
levels. A change in such levels could result in adverse impacts to
wetlands, backwater areas, shoreline habitat, and associated fish and
wildlife resources and may also conflict with the management of refuge
lands. Regardless of a change in water levels, the location of the
generating facility and its operation could alter existing flow patterns.
“xisting flows are fairly uniform across the river at the above locks !
and dams. Concentrating a portion of this flow through the generating {
facility could affect existing upstream and downstream flow patterns, {
terrestrial and aquatic habitats, possibly increase scouring and erosion, !
and affect the existing tailwater sport fisheries. We would be particularly
concerned about this funneling effect during low flow periods.




We are also concerned with potential injury and mortality of aquatic
organisms due to entrainment through the generating facilities. Im-
pingement of organisms may also be an important factor if screening
devices are used at the intakes. 1In addition to design, construction,
and operation of the generating facility, construction of required
transmission lines, corridors, and other facilities could also result
in adverse impacts to fish and wildlife resources.

As stated earlier, most lands in the vicinity of lock and dam 5 and

8 are included in the Upper Mississippi River Wild Life and Fish Refuge.
From the refuge standpoint, we are concerned that project construction
and operation may adversely impact these holdings. Proposals for
construction of hydropower facilities at these locations must, therefore,
be closely coordinated with the Service,

The above concerns should be adequately addressed in the future studies
if the addition of generating facilities appears economically feasible.
We also suggest the projects be closely coordinated with the Wisconsin
and Minnesota Departments of Natural Resources and lowa Conservation
Commission where appropriate. We appreciate the opportunity to offer
our comments on these projects and look forward to our continued co-
ordination on this matter.

Sincerely yours,

James L. Smith
Acting Area Manager

cc: UMRWLFR, Winona, MN
UMRWLFR, LaCrosse, WI
UMRWLFR, Lansing, IA
MN Valley NWR, Bloomington, MN
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Wisconsin Power & Light Company

N Investor-owned Energy

222 west Washington Avenue P. 0. Box 192 Madison, Wisconsin 53701 Phone 608/252-3211

August 27, 1981

Department of the Army
St. Paul District Corps of Engineers 1
1135 U.S. Post Office and Custom House
St. Paul, MN 55101

Attention: William W. Badger, Colonel
Corps of Engineers Commander

Re: Hydro Power Reconnaissance Studies
Gentlemen:

We are in receipt of your notices dated 6 July 1981 regarding
reconnaissance studies to determine hydro power potential at
existing Corps of Engineers lock and dam Nos. 8 at Genoa,
Wisconsin, 5 near Fountain City, Minnesotz, ané 1 &t Minneapolis,
Minnesota. '

Since Wisconsin Power & Light serves an area bordered in part by
the Mississippi River and contiguous to other Corps of Engineers
locks and dams, we are very much interested in the development

and conclusions of the subject studies. We would appreciate
receiving copies of these studies and any similar work in progress
or proposed, particularly with regaréd to lock ané dam Nos. 9, 10,
and 11 at Lynxville, Wisconsin, Guttenberg, Iowa, and Dubuque,
Icwa, respectively, which are adjacent to areas we serve.

kAt this time we have no specific input or sucggestions to offer to

apply tc the work at hand, but are prepared to assist in any way we
can. Please do not hesitate to call on us if we can be of service
on this or similar work.

Very truly yours,

WCR/jml
cc - Mr. James H. Duéley
Mr. W. L. Keepers =31
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FEDERAL ENERGY REGULATORY COMMISSION
CHICAGO REGIONAL OFFICE
230 SOUTH DEARBORN STREEYT. ROOM 3130
CHICAGD. ILLINOIS 60604

September 10, 1981

-

Mr. Louis Rowalski

Chief, Planning Division

St., Paul District, Corps of Engineers
1135 U.S. Post Office & Custom House
St. Paul, Minnesota 55101

Dear Mr. Jenkins:

Your August 4, 1981 letter requests power values for use in the reconnais-
sance study for addition of hydropower at Lock & Dam No. 8 at Genoa, Wisconsin.
Proposed development would consist of adding 8,750; 10,500 or 14,000 kilowatts
of new capacity.

Power values, based on a coal-fueled steam-electric plant as the most likely
alternative to each of the proposed hydroelectric developments, are summa=-
rized in the attached table. These are "at-market” values; no transmission
line costs for the hydroelectric development have been included.

The energy value for the hydroelectric development is determined by the
difference in total system operating cost between a system utilizing the
proposed hydroelectric installation and one using an equivalent size altern~
ative steam-electric generating plant. Operating costs for the hydroelectric
project and its equivalent alternative were simulated using a probabilistic
production costing computer model. The POWRSYM Version 48 model was used

for this analysis.

Northern States Power Company was used as a "tyvpical” system to measure the
annual production cost differences between future operation with the added
hydroelectric capacity and its equivalent alternative., Operation of the
system was simulated over the period 1980-2010 based on projected load and
energy requirements for the Northern States Power Company system.

The capacity values given in the attached table are based on the annual fixed
costs to install the alternative electric generating plant. A 5.0 percent
credit has been given to the hydroelectric capacity to reflect its greater
operating flexibility. In addition, the capacity value for the hydroelectric
plant has been adjusted to reflect relative value based on its availability in
comparison with the availability of the alternative steam plant. Accordingly,
the capacity value given is applicable to the installed capacity of the pro-
posed hydrolectric plant and already incorporates the consideration of depend-
able capacity.




-2

Epergy values are also given in the attached table which recognize ‘the real fuel
cost increases associated with multi-year operation of the system. Real fuel
cost escalation factors were taken from Department of Energy data published

in the October 17, 1980 Federal Register. Discount rates as specified in your
letter were used to ievelize these costs over the 100 year period requested.

-

If you hqve any questions regarding these power values, please contact Mr. David
Simon of my staff at (FTS) 353-6701 and he will assist you.

Sincerely, .

S

Lawrence F. Coffill, P.E.
Reglonal Engineer

Enclosure:
As stated

cc: Deputy Director, OEPR (3) w/encl.
(Attn: Director, DISA)

Simon,D.L./ydb
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DOE/FERC/Chicago
September 1981

LOCK & DAM NO. 8 AT GENOA, WI ON THE MISSISSIPPI RIVER

-

Power Values at January 1981 Cost Levels:

Cost of New Capacity Additional ~ Capacity Energy Value
Money Added Generation Value Current Escalated
2 (MW) {MWH) $/Ku-Yr, S /MWH $ /MWE
7.375 8.75 46,600 100.00 20.4 41.4
10.5 53,200 93,70 20.6 41.8
14.0 62,300 67.40 21.2 41,9
8.5 B.75 46,600 113,20 20.4 40.6
10.5 53,200 106.00 20.6 41.0
14.0 62,300 76.2 21.2 41.1
10.0 8.75 46,600 132,50 20.4 39,6
10.5 53,200 124.20 20.6 40.0
14.0 62,300 89.30 21.2 40.1
12.0 8.75 46,600 161.50 : 20.4 38.4
10.5 53,200 151.30 20,6 38.8
14.0 62,300 108.80 21.2 39.9
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APPENDIX C

PROCEDURES USED IN
HYDROLOGIC POWER AND ENERGY ANALYSIS

For a reconnaissance -tudy, there are :three main items to be
deternined for each plant size under consideration, to determine its
economic value and relative productivity. These items are the average
annual energy, the dependable capacity and the weekly generation. The
several options for plant capacity are selected to provide significantly

differing levels of development.

In each case, the available flow is considered along with the site
conditions, current development, design considerations. and ecological
constraints. This process gives the best chance of finding an economically

feasible and otherwise justifiable project.

Average Annual Energy

The flow duration technique was used to estimate average annuzl
energy production. The daily flows for the period of record are grouped
into flow classes. Each flow class is then plotted according to its

cumulative percentage of occurrence. The curve (see Plate C-1) is assumed

to represent an average year.




Since the head varies significantly with changes in flow, 5 years
of cdata (representing wet, damp, average, dry and very dry years) were
compiled to determine a head-versus-flow curve. This gross head was
reduced by the estimated trashrack and tailrace losses to produce the

curve of estimated net head (also shown on Plate C-1).

The power available depends upon the factors of head (H) and flow
(Q). The amount of the power produced by the turbine depends upon these
factors and the efficiency of the turbine. The equation for power is

used to calcula:te the power for each flow class:

P = (kW)

As previouslv noted, this equation assumes an overall efficiency of 0.86.
For flows greater than the plant capacity, a mechanical availability of
907 is assumed. When c--.city is in excess of flow, 100% availability is
assumed. Thus the plant factors shown have included reliability as a

consideration.

The estimatecd powver for each flow class and option are plotted on
the Zlow-duration curve. Since the horizontal axis represents an average
vear, the area under the power curves gives the average annual energy for
those options. The calculated values for each flow class and option are
shown on table C-2. The average annual energy is used to determine the

average annual energy benefit.




Firm Power Evaluation

At certain times of the year, the demand for energv reaches a peak.
In the upper midwest region, there are two periods of peak demand, one
during July and August, and one during December and January. The firm
capacity is estimated for both of the critical periods and for the total
vear. (See .abie¢ C-3.) The firm power estimate given here is intended
to indicate the size of conventional plant which would provide the same
dependable capacity on the average. This approach considers 1) the sizes
" of the conventional and hyvdro plants and 2) their relative availabilities.

The formula used is:

{Installed Capacitv) (Hvdro Plant Factor)
(Conventional Plant Reliability)

Capacity Firm, MW =

Conventional and nuclear plants in this area have reliabilities from 63 to
95 percent, with an average of 83 percent. For this study, the conventional

reliability was assumed to equal 85 percent.

This procedure is essentially that recommended by the staff of the

Yvdrvelectric Design Branch of the North Paci.ic Division, Corps of

Average Weekly Generation

To calculate the power values to be assigned to a proposed site, the

i Federal Energy Regulatorv Commission (FERC) examines the performance of
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each option within the proposed power network by using a computer prograc
for power network simulation. In order to do this, the proposed generation
schedule is required on a weekly basis. Weekly average flows for the period
of record were used to calculate weekly power values. These values were

‘adjusted so that the annual totals equal those for the annual flow duration

calculations. The average flows and weekly energy for each option are h

shown on Table C-4.
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APPENDIX D
PLAN OF STUDY

REPORTS DEVELOPED

STAGE I - RECONNAISSANCE STUDY

The study for hydropower addition will be conducted in two stages.
During the first stage, principal emphasis is on identification of resource
managemert problems, concerns, and opportunities. Because of the intro~
ductory nature of the planning process in this stage, the effort involves

analyzing a wide range of data, which may be more qualitative than quanti-

tative. The general purpose of this stage is to initially analyze the water
and related management problems and opportunities and evaluate in a pre-
liminary fashion alternative solutions. The product of Stage I is a recon-
naissance report which shows the results of the analysis; recommends or
terminates further study; and, if further studies are recommended, outlines

a plan for future studies.

STAGE II - FEASIBILITY STUDY

The feasibility report analyzes differences among alternatives and
the corresponding effects of trade~offs between the national economic develop-
ment and environmental quality objectives. Major study efforts will involve
collection and evaluation of required data and fo;mulation of an optimum scale
of development. Recommendations will be made in the report for authorization
of the plan selected. However, the authorization by Congress, advance
pg'anning, and funding by Congress will be necessary before any of the measures

recommended in the feasibility report could be developed.

D-1




PUBLIC INVOLVEMENT

PUBLIC PARTICIPATION

The objective of public involvement is to actively involve the public
in hydropower studies to ensure that these studies respond to public needs
and preferences to the maximum extent possible, within the bounds of local,

State, and Federal programs, responsibilities, and authorities.

The public is any affected or interested non-Corps of Engineers entity
including other Federal, regional, State, and local government entities and

officials; public and private organizations; and individuals.

To be responsive to public needs and preferences, Corps planning must
include a continuous dialogue between the Corps and the public. The need
for cooperation and coordination among Federal agencies concerned with
water resources development has become more apparent as the Federal interest
in this activity has grown. The interests of affected States and involved
local interests are significant concems and must be recognized and con-
sidered. In recent years, this has been amplified by general concem for
the environment, regional economic development, and social well-being.

It is the policy of the Corps to coordinate the hydropower program and to
resolve differences wherever possible. To accommodate this dialogue, co-
operation, and coordination, the Corps will hold workshop meetings periodi-

cally to discuss study progress and elicit reaction to potential proposals.
PUBLIC MEETINGS

In addition to developing an effective public involvement program
through citizen and agency coordination and informal workshops, the Corps
will hold two official public meetings to afford all interests full oppor-
tunity to express their views and furnish specific data on matters perti-
nent to the study. These meetings will be held after initial public
contacts and preliminary studies are undertaken through consultation with
the agencies and the public. The purpose of each meeting is described

as follows:
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a. At the completion of the reconnaissance study, when alternative
solutions are known but before a plan has been tentatively selected, a
midstudy public meeting will be held. A major purpose of this meeting
is to present the results of preliminary studies including the advantages
and disadvantages of the various alternatives to the extent that such
information has been developed and to further develop public views and

desires, particularly as they relate to the various alternatives.

b. A late-stage public meeting will be held after detailed studies
and before feasibility report completion. Findings of the detailed studies,
including the rationale for any proposed solution, and the tentative recom-
mendations will be presented. This meeting will ensure that aﬁy plan pre-

sented would be acceptable.
STUDIES REQUIRED
PLANNING

Planning studies will assess the power potential and issues related to its
development. Alternative solutions will be investigated. Current formulation
criteria and policies will be used to evaluate the development of alterna-

(1)

tive plans incorporating both nonstructural and structural measures as
appropriate. Analysis of alternatives and impacts of trade-offs among
national economic development, environmental quality, and social well-being
will be assessed in selection of the best solution. The major study effort
will be to select a final plan that best meets overall needs and formulate
the optimum scale of project development, As an integral part of the plan-
ning effort, coordination will be maintained with the public throughout all
stages of the study. Report preparation and development will be a specific
responsibility of this study element. Also, by using sound planning prac-

tices the study schedule will be maintained.

(1Y Nonstructural alternatives are not required for small-scale hvdropower
projects of «, MY or less.
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ECONOMIC AND FINANCIAL ANALYSIS

The economic analysis deals primarily with development énd application
of benefit-cost analysis which is the most frequently used and accepted
procedure for project economic evaluation. The objective of this analysis
is to relate all project economic benefits to all project costs accruing

to the project.

Studies to evaluate the economic worthiness of the project will include
formulation of alternative project cost and benefit streams, screening and
ranking of alternatives, benefit-cost analysis, and determination of risk

and uncertainty related to project outcomes.

Average annual costs, using current interest rates, will be determined
within the St. Paul District office. Annualized power value benefits will
be supplied by the Federal Energy Regulatory Commission (see the section

entitled '"Power Value Analysis" in this appendix).

Financial feasibility deals with a project’s ability to obtain funds
for implementation and repay these funds on a self-liquidating basis. 1If
the project is financed and operated by the Federal Government., finarcial
feasibility loses meaning because the project does not have to be selr-
liquidating in the short run and federally established interest rates
would be used for financial comparison. In this case, the economic and
financial analysis would essentially be the same.

A financial analysis for the project, however, will be done based on
non-Federal funding and operation. This analysis will consider the overall
credit market at the time of study completion as it relates to possible
funding of a hydroproject; inflation factors and how they affe. -t the cost
of capital, cash receipts, and cash disbursements; and determination of
the project's minimum reverse requirement including a sensitivity analysis

of risk.
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ENGINEERING

The types of engineering studies that will be performed include hydro-
logic power evaluation, foundation, mechanical and electrical, civil features,
and design and cost studies. All of the studies undertaken will be azcom=-
plished using appropriate engineering standards, regulations, and guide-

lines and will be summarized in a report appendix for each study.

Hydrologic Power Evaluation

Hydrologic power evaluation establishes how much water can be diverted
through the turbines and the hydraulic head associated with this flow.
Studies for evaluation of power will essentially be an update and refine-

ment of the technique used in the reconnaissance study.

Related studies concerning the flow pattern changes resulting from

hydropower plant construction may be required. However, provision for a

physical model study which would completely evaluate flow changes is not
included in the work schedule and cost estimate section of this appendix.

Such a study is considered unwarranted at this time.

Foundation Studies

Foundation studies will consist of the necessary instrument surveys
to supplement existing boring and topography information in areas of any
considered improvements. Sufficient foundatiom {nvestigations will be made
to determine the type and engineering characteristics of soils in any
development area from field examinations of exposed cuts and channel banks
ardA from research of existing available boring data. Additional soil borings

and subsequent tests will be completed as appropriate.

Power plant channel design will include riprap if necessary. Final desiuxn
of riprap will determine gradation, thickness, size and extent, and other
erosion or scour preventive features. These designs will conform to current

design method. -~d criteria.
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Embankments will be designed which are safe against overtopping

during occurrence of the design flood and stable and safe under extremes of

[P IO PR

operation. The embankments will be designed so as not to impose excessive

stresses on the foundation materials, have slopes .aat are stable under all
conditions of impoundment operations, and provide for control of seepage
through the embankment foundation and abutments as necessary. Final de-

signs will conform to current design criteria.

Mechanical and Electrical Features

Mechanical and electrical features convert the water's energy to
electricity. These features also control the energy and transmit it to a

power grid.

Studies will include evaluation of major equipment items such as the
hydraulic turbines; electrical generators; and a switchyard consisting of
a transformer, circuit breaker, and switchgear. Included also are support-

ing systems which control and protect these major equipment items. Evalua-

tion of maintenance facilities such as a crane for lifting is also included

umder mechanical and electrical features investigations.

Because of plant size and likely marginal economic feasibility,
standardized turbines and complete generating sets will be evaluated for
application. In addition, relaxing the need for some of the traditional

control and protection equipment will be assessed.

Civi]l Featyres

The civil features of small hydropower additions include site prepara-
tion works, hydraulic conveyance facilities, and powerhouse and appurtenant
facilities.

Site preparation includes grading, foundation excavation, drainage and
erosion control, access roads and parking facilities, and construction noise
abatement and dust control. Hydraulic conveyance facilities include pen-

stocks, tunnels, canals, valves and gates, inlet and outlet works, and tailrac
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Powerhouse anc purtenant facilities include all structures for powerhouse
and equipment handling facilities, foundations for both the powerhouse and

switchyard, and fencing around the project area.

The civil features of small hydropower additions differ from those of
major hydropower installations. Feasibility of the project may hinge upon
adequate yet innovative designs for civil features. Therefore, studies in
addition to evaluating the above features will include the analysis of
appropriate outdoor type plants, portable lifting equipment for maintenance,

and reductio~ i~ normal protection equipment.

Designs and Cost Estimates

Detailed project scope structural designs for all alternative features
will be undertaken. Such designs will be in accordance with accepted criteria
and guidelines. Design work will also include drafting of all report charts,
illustrations, and plates in accordance with drafting standards. A detailed
estimate of first costs will be accomplished including appropriate allowances
for advance engineering, design, and contingencies. The estimates of first
costs will reflect prevailing price levels for similar work in the area
and be based'on recent price information. An estimate of annual costs in-
cluding appropriate allowances for operation, maintenance, and scheduled
replacement of major project features will be prepared. These annual costs

will be based on the interest rate prevailing at the time of report completion.

MARKETING ANALYSIS

The Department of Energy (DOE) is responsible for performing market
zralysis for Federal hydropower projects. The DOE will be provided a copy
of this reconnaissance report and other data it believes it needs to complete
its analysis. Its output would be a statement that power which the project
would produce could be marketed at a price that would ensure repayment of
project costs plus interest and operation, maintenance, and major replacement

costs within the required 50-year period. Results of the marketing analvsis

will pe incl.'~4 in the feasibility study.




POWER VALUE ANALYSIS

Hydroelectric developments must be planned and evaluated as components
of comprehensive river basin plans as well as units of the electric power
supply systems in which they are incorporated. In regard to the above, the
Federal Energy Regulatory Commission (FERC) provides input to determine

financial and economic feasibility of Federal hydropower projects.

Benefits attributable to the hydropower projects are determined and
furnished by FERC in close coordination with the DOE and will be used in the

above-mentioned economic and financial feasibility analysis. Power values
are the benefits produced by a hydroelectric plant and reflect a measure of
society's willingness to pay for the power produced. Because willingness
to pay cannot be directly measured, power values are based on the surrogate
costs of constructing and operating the most probable alternative if the
hydropower project is not constructed. This cost is given as an investment
cost (capacity values) necessary to construct the most probable altemative
and the production cost (energy value) which results from operation of the

alternative.

ENVIRONMENTAL RESOURCES

The potential for hydropower development is being investigated at several
of the locks and dams within the district. Environmental studies will be

undertaken to identily the impacts of altermatives on the natural and human

environment. Specific studies will be undertaken im the categories of

natural resources, cultural resources, and social effects.

Natural Resources

The objectives of natural resources studies would be to:

a. Identify the principal natural resources of the study area.

b. Determine those significant resources which would be affected bv .-

hydropower development.
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Ce Predict the potential environmental impacts of each alternative.

d. Identify opportunities for restoration and emhancement of the
environment.

e. Recommend strategies for minimizing or eliminating impacts.

Natural resources studies conducted at one or more of the dams would
be applicable to all because of the basic similarities among all the

sStructures.

The tail water, the area immediately downstream of a dam, provides a
valuable and heavily utilized fishery resource at many of the dams on the
Upper Mississippi River. Studies would be conducted to determine what
factors (e.g., current velocity, water depth) are of critical importance
to the fishery and what effect the installation of hydropower would have on

those factors.

The diversion of the majority of the river flow through turbines would
have the potential to reduce dissolved oxygen levels. Studies would be
made to predict possible reductions by determining existing oxygen values.
Methods of improving aeration during power generation would be investigated.

An area of concern in power generation is the potential for entrain-
ment (organisms drawn toward or into the turbine tube) or impingement
(organisms trapped on trash collection screens). The possible extent of
entrainment and impingement would be investigated. Screening and intake
designs which would minimize the effects would be reviewed as well.

It is known that various species of fish, including white bass and
sauger, move upstream from pool to pocol. The extent and importance of this
movement 1is not well understood. The effect of hydropower development on

this phenomenon and the consequences would be investigated.
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The placement of cofferdams and other excavated material as well as
excavation itself (e.g., headrace, tailrace channels) would be detrimental
to aquatic communities through habitat destruction or burial of organisms.
The possible extent of such activities and methods of minimizing them would

be investigated.

Studies would also be conducted to evaluate impacts on the unique
significant resources of each individual hydropower site. Opportunities
to restore or enhance previously disrupted resources would be sought at

each individual site.

Recreation

The recreation studies will investigate and document any recreation
resource related needs, as identified by prior studies, that could be
satisfied by feasible recreation features incorporated in che national
economic development, environmental quality, and recommended plans of
improvement. Appropriate drawings, sketches, or illustrations showing any
proposed recreation facilities will be included in the feasibility report
along with associated cost estimates. The location and extent of any lands
required for recreation resource development measures will be identified.
Annual average recreation benefits attributable to the provision of new
recreation resources will be determined in accordance with accepted guide-
lines. The need for and provision of project-related recreation measures
will be analyzed in light of Corps Resource Management Plans and local
and State recreation needs as identified in appropriate State Comprehensive
Outdoor Recreation Plans. Project-related recreation features that might
be considered include, but are not limited to, picnicking facilities,
boat docks, fishing areas, hiking and biking paths, scenic overlook and
pedestrian bridges, and other river related accesses. Provisions for use
of facilities by the elderly and handicapped will be considered in the

design of any recreation features.
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Recreatiou studies will be closely coordinated with environmental and
cultural investigations to assure compatibility among proposed design

features.

Social

Investigations conducted during the feasibility study will analyze
the social effects construction activities have on employment, community
services, safety and health, noise and air pollution, and local trans-
portation. 3oc.al effects resulting from energy requirements and conserva-

tion will also be assessed. In additiomn, should significant amounts of

transmission facilities be required, impacts on property acquisition and
relocation, community cohesion, aesthetic quality, and land use will

also be assessed.

Institutional studies will investigate the comsistency and impact of

Corps facilities with existing power gemeration and distribution systems.

Cultural Resources

Because of the extensive prehistorical and historical use of the Mis-
sissippi River valley, actions related to hydropower development, such as
powerline construction, stream diversion, channel flow changes, access
road construction, powerhouse construction and riprapping, would be pre-
ceded by a cultural resource study. Coordination ‘with the National Park
Service, the State Historic Preservation Officer, and the State Archeologist
will be initiated.

INTRAOFFICE COORDINATION

The requirements of the planning process necessitate an inter-
disciplinary planning approach to identify and define the planning objec-
tives, develop creative alternative plang, and analyze a broad range of
corplax issues, including the probable economic, social, and environmental

consequences of plan implementation. This is best accomplished by a plannin

team which employs a diversity of professional skills.

D~11

R TR L PR




WORK SCHEDULE AND STUDY COST ESTIMATE

The feasibility study is scheduled to be completed in spring 1985.

Dates for the applicable study milestones are presented in the following

table.
Milestone schedule
Milestone
number Designation Completion
6 Submission of draft feasibility report Fall 1984
7 Stage 3 (Stage 2 for hydropower studies)
checkpoint conference Fall 1984
8 Completion of action on conference MFR Fall 1984
9 Coordination of draft environmental Winter
impact statement 1984-1985
10 Submission of final feasibility report and
revised draft environmental impact
statement to Division Spring 1985

To accomplish the schedule, the Corps needs funds as follows:

Fiscal year Amount
1981 $10,000
1982 10,000
1983 195,000
1984 170,000
1985 25,000

Total 410,000

The study cost estimate (PB-6) shows the breakdown of that funding.
The steps following submission of the feasibility report to authorization

by Congress are shown on the following figure
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APPENDIX E
ENVIRONMENTAL ANALYSIS
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ENVIRONMENTAL SETTING

STUDY AREA

The study focuses on the area which would be affected by hydropower
generation at lock and dan 8. This area extends along the Mississippi River
from La Crosse, Wisconsin, to near Lynxville, Wisconsin, and includes navi-
gation pools 8 and 9. Of primary concern are the areas immediately up-
stream and downstream of lock and dam 8 and any adjacent lands which may be

proposed as corridors for transmission lines.

NATURAL RESOURCES

Physical Setting

The main geographical feature of the region is the Mississippi River
valley. The valley in the study area ranges from about 2 to 5 miles in
width and is bordered by bluffs which rise from 400 to 500 feet above the
level of the river. In the vicinity of lock and dam 8 the river valley
is about 2.5 miles wide with the river channel occupying the eastern one-

fourth mile of the valley.

The floodplain soils are alluvial materials deposited since the last
glacial period (10,000 to 20,000 years ago). The soils are clay, silt,
and loam, sometimes sandy and often dark with organic matter. The subsoil
is sand, which grades to coarser gravel and sand. Soils of the wetland
areas are peaty and dark, derived from decaying organic matter. The soils
of the floodplain are underlain by glacial outwash. Soills of the uplands
in the study area are complex, with sandy loams on the stream terraces

and heavier loess-derived soils farther inland.




The climate of the study area is humid-continental, with wide
temperature extremes. The yearly average temperature is 46° F and the

average annual precipitation is about 29 inches,

Terrestrial Resources

Vegetation -~ The woodlands in the watershed adjacent to most areas of the
Upper Mississippi River can be divided into two general groups; the upland
] xeric southern forests of Wiscousin and Minnesota, and the southern low-

4 land vegetation ot the floodplain. The upland xeric forests are pre-
dominately oak forests (white oak, red oak, and black oak). They are
located on well-drained sites on either sandy and porous flat lands, on

south and west slopes of hills, or on thin soils on hilltops and ridges.

In the floodplain areas on the pioneer sites along sandbars, mud
flats, and other open places of recent soil disturbance, the usual forest
is dominated by black willow and cottonwood. On open sites near the up-
land edge of the wet ground, river birch or swamp oak are the usual
dominants. As both of these types mature, they are invaded by silver maple
and American elm. A summary of the vegetation composition (in acres) of

pools 8 and 9 is given in table E-1.

Table E-1 - Composition of the floodplain in pools 8 and 9(D

Habitat type (acres) Pool 8 Pool 9
Length of pool (miles) 23.2 31.3
Open water 14,963 20,068
Main channel 4,297 4,472
Side channels 4,978 1,979
Slovehs 3,640 6,218
Ponds 278 1,054
Lakes 1,311 6,216
River (other than Mississippi) 430 77
Other 29 52
Aquatic and marsh vegetation 10,820 15,101
.2t 7 and herbaceous vegetation 3,100 1,408
Woody vegetation 6,832 14,465

(1) From: Minor, et. al., 1977.
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Wildlife - Much of the floodplain area in pools 8 and 9 is managed as

part of the Upper Mississippi River Wild Life and Fish Refuge. The extensive
bottomlands provide much valuable wildlife habitat. White-tailed deer, fox
squirrel, gray squirrel, cottontail rabbit, and ruffed grouse are important
terrestrial game species. Furbearers such as muskrat and beaver are common.
Trapping is an economically significant activity in the study area. The
Mississippi bottomlands in the vicinity of lock and dam 8, especially the
Reno Bottoms, Big Lake, and Winneshiek slough, are noted as feeding and
resting areas for a variety of migratory waterfowl and also provide excellent

habitat for many nongame species.

Aquatic Resources

Water Bodies - The Mississippi River within the study area is impounded by

lock and dam 8 at Genoa, Wisconsin, and by lock and dam 9 at Lynxville, Wisconsin,
to form navigation pools 8 and 9 of the waterway system. The Root River and

La Crosse River are tributaries in pool 8, and the Bad Ax and Upper Iowa

Rivers are tributaries in pool 9. The specific hydrological characteristics

at lock and dam 8 are discussed in the Hydrology and Power Potential Section.

A summary of the land and habitat composition of pools 8 and 9 is given

in table E-1.

Water Quality - In general, the water quality of the Mississippi River in

the study area is good. The hardness of the water is moderate, with total
hardness rarely exceeding 175 mg/l CaC03. Aeration characteristics maintain
the dissolved oxygen in excess of 60 percent during all parts of the year
(COE, 1974). The water has a brown color from the dissolved organic sub-

stances leached from forest floor areas.

Two potential sources of poor water quality are found in the project area.
The La Crosse Municipal sewage treatment plant discharges 15 million gallons
per day of treated effluent into the upper end of pool 8, and the Dairyland
Power Nuclear Generating Station at Genoa discharges heated water from the
main condenser just below lock and dam 8. Both of these sources are cur-

rently well within applicable compliance standards.
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Fisheries - The extensive water area and diversity of fish habitat in pools
8 and 9 of the Mississippi River support an abundant and diverse fishery.
Eight-six species of fish have been reported from pool 8 and180 species ‘
of fish have been reported from pool 9 (Rasmussen, 1979). This reach of
the Mississippi River has provided sport and commercial fishing throughout

man's development of the region.

The sport fish harvest has been relatively constant in magnitude, and
the diversity of sport fish species ensures some stability to sport fishing
in the area. No specific data are available on sport fish harvest in pools
8 and 9; however, important fishing areas include the tail waters below

lock and dam 8 as well as the areas near the wing dams.

The commercial fishery in pools 8 and 9 is of economic significance.
The average annual total catch between 1973 and 1977 was about 905,000
pounds for pool 8 and 1,941,000 pounds for pool 9 (Rasmussen, 1979). Carp,
buffalo, catfish, and freshwater drum are the commonly harvested fish.
Pool 9 has the largest commercial harvest of any other pool on the Upper
Mississippi River, thereby demonstrating the value of its commercial fishery.
Some commercial clamming is also done in pool 9 although most clamming is

done in pool 10.

Wetlands ~ The abundance and diversity of fish and wildlife in the study area
are supported by a complex riverine wetland system. A variety of wetland
habitat occurs in the Mississippi River floodplain. Some of the most valuable
areas in pools 8 and 9 include the Reno Bottoms, Big Lake, and Winneshiek
slough. Vegetation ranging from submerged aquatic plants to bottomland hard-

wood forests provide scenic diversity and valuable habitat.

Significanc Natural Resources of the Study Area

The following resources of the study area are resources that are con-

sidered outstanding, critical, unique, and deserving of protection.




Wetland Areas - The wetlands in the study area provide valuable habitat for

numerous game and nongame wildlife species. A heron and egret rookery exists
in the delta of the Root River, and the extensive backwater areas provide
feeding and resting habitat for a variety of migratory waterfowl. The Reno
Bottoms, Big Lake, and Winneshiek Slough are especially valuable areas which
provide excellent opportunity for hunting and fishing in addition to the out-
standing fish and wildlife habitat, These wetland areas are widely recognized
as significant resources and are protected by several Federal, State, and

local laws.

Fishery - The sport and commercial fishery of pools 8 and 9 is a significant

resource. Of speclal significance are the tail-water areas below the locks and

dams. These areas of riverine habitat provide the flow and substrate require-
ments necessary to maintain good game fish populations. Consequently, the

tail-water areas provide some of the best sport fishing on the river.

Refuge and Natural Areas - The following refuge and natural areas are found

in pools 8 and 9. These are significant resources because they have been
identified by State and Federal officials as being areas which should be

managed to maintain the existing biological resources.

1. The Upper Mississippi River Wild Life and Fish Refuge (U.S. Fish
and Wildlife Se'rvice) covers much of the floodplain in the study area.

2. West Channel Woods Natural Area (Wisconsin DNR) located just south

of La Crosse.

3. Waller Lake Floodplain Forest Natural Area (Wisconsin DNR) located

~ miles south of Genoa.

b4e Llower Goose Island Natural Area (Wisconsin DNR), a floodplain area

located in the northwest comer of Vemon County.

5. Turtle Nest Islands, Forsters Tern Colony, Crosby Slough Natural
Areas (Wiscoa._!n DNR), located just outside of Stoddard, Wisconsin.
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6. Mouth of Rush Creek Natural Area (Wisconsin DNR), located

immediately west and northwest of Ferryville, Wisconsin.

Endangered and Threatened Species

Consultation will be initiated during the feasibility study to determine
which endangered and threatened species might be found in the vicinity of
the project. Information will be requested from the U.S. Fish and Wildlife
Service and the Wisconsin and Minnesota Departments of Natural Resources.

An assessment of potential impacts will then be made.

Significant Facilities

The following two facilities are listed as significant because of their
close proximity to lock and dam 8 and their reliance on river water for con-
tinued operation. The nuclear power plant at Genoa uses river water in its
cooling system, and the National Fish Hatchery 4 miles below lock and dam 8

requires river water for its operation.

Cultural Resources

The Mississippi River valley has been occupied from early prehistoric
human periods (approximately 12500 B.C.) to the present. Indian villages were
generally situated along the valley floor, and burial mounds were usually
built on the bluff tops. Historically, the valley has been a witness to the

earliest European and American explorers, traders, and settlers.

There are three recorded archeological sites within three-fourths of
a mile from lock and dam 8, in the Mississippi River valley. These sites
are: the River Road Mounds (47-Ve-1l1), the Genoa Mounds (47-Ve-10), and
an unnamed mound group (47-Ve-8). The cultural affiliation of these mounds
is unknown. As of 28 August 1981, no sites currently on or eligible for
the National Register of Historic Places are located in the immediate lock

and dam area.,
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Recreation

The most significant recreational resource in the lock and dam 8 area
is Reno Bottoms. It is considered one of the most significant and iwmportant
sport fishery and waterfowl resources on the Upper Mississippi River. It
is estimated that pool 8 (including Reno Bottoms) supported 1,422,000
hunting and fishing occasions in 1980. The area alsc supports a consider-
able amount of boating, estimated at 282,000 activity occasions in 1980.
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ENVIRONMENTAL EFFECTS

The following is a general discussion of the impacts of construction
and operation of a hydropower installation at lock and dam 8. Potential
impacts of the action are discussed but a detailed analysis has not been

made.

NO ACTION ALTERNATIVE

There should be no direct impact on the existing natural resources of

pools 8 and 9 if hydropower was not installed on lock and dam 8,




10-UNIT ALTERNATIVE

Construction Impacts on Natural Resources

A single option for the installationof hydropower is evaluated in this
report. This would be the placement of 10 tube-turbine generating units in the
bulkhead storage yard on the west end of the dam. An alternative which
utilized the placement of "lift—out" turbines in the tainter gates was
found not feasible recause of structural and foundation considerations. New
altematives which would use this approach will be formulated and evaluated
during the feasibility study. Impacts would likely be similar to those of
alternatives evaluated in this and other reconnaissance reports that require

cofferdams for construction.

The alternative that was feasible would require excavation of headrace
and tailrace channels through the land area used for the storage of bulkheads
used in the maintenance of the dam. Cofferdams would be placed around
the channel ends to permit dry excavation. Dry excavation permits the
stabilization of the channel sides and bottom so as to minimize increases in
turbidity when the channel is filled with water. The placement and removal
of cofferdams has the potential for increasing turbidity and sediment deposi-
tion for short periods of time. It would be necessary to properly treat and
dispose of seepage water removed from inside the cofferdam. Habitat for
benthic organisms would be covered by placement of cofferdams. Finally, it
would be necessary to dispose of cofferdam material in a suitable upland

site to avoid adverse aquatic or wetland impacts.

Noise which would result from the operation of construction equipment

may b an irritant to people hunting or fishing near the project.

Wildlife habitat, including vegetation, may be disturbed near the con-

struction area depending upon the amount of space required for construction

equipment access, movement, and storage.




Because there is no road access to the site, it would be necessary
to construct barge landings on both sides of the river to permit the
movement of construction equipment across the river. The extent of the
potential impacts of this action will be evaluated during the feasibility
study. The removal of these landings would require similar considerations

as removal of the cofferdams.

The construction of a transmission line corridor across to the Minne-
sota side of the river could have substantial effects on the wetlands
through vegetation clearing and soil disturbance. Placing elevated trans-
mission lines above the dam or across the Reno Bottoms would constitute
a hazard to migratory waterfowl. Because of the Genoa Nuclear plant,
much less new transmission line construction would be anticipated on the

Wisconsin side.

Operation Impacts on Natural Resources

Hydropower at Mississippi River locks and dams would be operated on
a "run-of-the river" basis. No storage of water and no pool fluctuations
would occur. It 18 anticipated that impacts would be confined to the

immediate vicinity of the dam.

Water quality would not be diminished by operation of hydropower
turbines. However, the turbulence which presently occurs when water passes
over the dam would no longer occur when all water passed through turbines.
It is likely that, 1if it proves necessary, structural means of reestablish-

ing the aeration would be possible.

Impingement of adult fish, eggs, or larvae would not be expected be-
cause trash racks or screens would have relatively large openings. Although
approach velocities have not yet been calculated, entrainment is not ex-
pected to be a problem. Mortality of fish passing through the turbines would

occur but is expected to be minimal because of the expected low pressure

and speed and relatively large clearance between the turbine blades and

the tube.




The tail-water areas of the dams generally provide good to excellent

quality aquatic habitat. This alternative would result, during certain
periods, in the diversion of nearly the entire river flow through the
turbines. The distribution of flows, current velocities, and sediment
would change. The effect of these changes is unknown and would be investi-
gated during the feasibility study.

The diversion of much of the flow through turbines may interfere with

the upstream movement of fish. Little is known about this phenomenon in

the Mississippi River. The fish, such as sauger or white bass are not
considered to be migratory in the same way as salmon. Further study would
be required to determine the extent and significance of impacts resulting
from interference with upstream movement of fish. It can be noted, though,
that because of small head differentials there would be no power generation

at the times when fish could most easily cross the dam.

Any maintenance dredging of intake or outflow channels would destroy
benthic organisms and have the potential for causing elevated turbidity and
sediment deposition. It would be necessary to control turbidity and to

find suitable sites for the disposal of excavated material.

Impacts on Cultural Resources

Much of the proposed construction area for the installation was previously
disturbed by the construction of lock and dam 8. There is still the possi-
bility that historical and/or archeological sites will be negatively affected
by operations related to the hydropower development. The construction of
barge landings on either or both sides of the river may have adverse impacts.
The . 4 for further cultural resource work will be determined during later
planning stages in consultation with the appropriate State Historic Preserva-
tion Officers and State Archeologists. Project coordination has been initiated
with the Wisconsin and Minnesota State Archeologists, the Minnesota and

Wisconsin State Historic Preservation Officers, and the National Park Service.
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Impacts on Recreation Resources

Any project-induced change of the inflow to Reno Bottoms would have
a significant negative effect on hunting and fishing. Alternatives which

would directly affect Reno Bottoms water flows were rejected.

The proposed development should not significantly affect general boating
in the area.

A privately owned fishing float 1s presently located approximately
100 feet below the dam. Fishermen are transported across the river by boat
by the owner of the float. High current velocities resulting from the
diversion of flow may require that the float be relocated. At a minimum,
the change in current velocity may diminish the quality of sport fishing
at the float. This will be further investigated during the feasibility
study.
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